VMemo

Date: 04/16/98
To: Pat Longmire, CST-7 .
CC:  Field Unit4 file, LATA wioatt i

From: Felicia Aguilar
RE: 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:

o 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

e 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.

oures : (AR

6999



TABLE 5-5. SUMMARY OF STATISTICAL ANALYSES 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, Springs!, LANL BKGD?2, and San lidefonso

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).



TABLE 5-1. RADIONUCLIDE ACTIVITIES IN CORE SAMPLES IN BASALT

(2 SIGMA ERRORY), BOREHOLE R-9, UPPER LOS ALAMOS CANYON.

Radionuclide Core Depth Interval (feet below ground surface)

{pCi/qg) 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 0.011 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 0.0104+0.0104 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 0.011 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 0.0610.96 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 53.1240.36 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) 230.4-231.3 236.5-237.3 237.3-238.1 __ 268.5-270.8  280.5-281 291.2-292.6
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
cesium-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+0.0102 0.0138+0.0079 0.0069+0.0112 0.0017+0.0110 0.0005+0.0080 0.0102+0.0130
MDA 0.031 0.028 0.022 0.029 0.018 0.023
americium-241 0.07740.032 0.037+0.066 0.037+0.066 0.032+0.024 0.0164+0.0156 0.0139+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+0.174 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

" uranium-238 0.383+0.092 0.402+0.092 0.521+0.102 0.356+0.092 0.70440.144 0.952+0.152
MDA 0.013 0.030 0.024 0.037 0.031 0.027
gross alpha 29+1.8 27417 2.1+14 2.8+1.8 3.1+1.5 6.4+1.7
gross beta 2.0+1.7 1.941.5 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

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 PUYE FORMATION
(2 SIGMA ERROR), BOREHOLE R-9, UPPER LOS ALAMOS CANYON.

Radionuclide

Core Depth Interval (feet below ground surface)

{(pCi/g) 568-569.7 570-571.5 582-583.5
strontium-90 0.84+0.47 -0.04+0.42 -0.22+0.34
cesium-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+0.108 0.660+0.116
MDA 0.023 0.021 0.029
uranium-235 0.047+0.020 0.046+0.022 0.0204+0.0172
MDA 0.0067 0.018 0.024
uranium-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 51+1.7
gross beta 214141 1.7+1.8 2.5¢1.1

gross gamma 6.4110.58 6.01+0.51 4.98+0.48
MDA 0.30 0.41 0.53

Radionuclides and parameters analyzed by Paragon Analytics, Inc. MDA denotes minimum detectable activity (pCi/g). 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)

(pCi/L) 180 275 579 615 624 688
tritium 347425 10647 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 -0.32242.68 -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 -0.0010+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 0.014 0.035 0.039
americium-241 0.092+0.046 0.106+0.094 0.029+0.030  0.0131+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 2.814+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 304456 460+93 1.9+1.7 580+180 2704120 34435
gross beta 351458 7004120 3.7+1.8 8204230 3104100 113+42
gross gamma 212423 244418 274+21 340425 351425 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 180 ft, 275 ft, 579 ft, 615 ft, 624 ft, and 688 ft 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.



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)

(pCi/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 0.01210.022 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 0.016+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 1.441.3 1.20+0.93 -0.1+1.3
gross bheta 3.9+1.0 no sample 4.2+1.7 17.242.53.3+1.5 2.0+1.5
gross gamma 188430 no sample 274+21 280+21 178413 252419
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 180 ft, 275 ft, 579 ft, 615 ft, 624 ft, and 688 ft 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 A Std.D. Al Std.D. Alk(Lab)

SAMPLE ID DESCRIPTION MM/DD/YY °C ppm +/- ppm +/- ppm CaCO3
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. 10/16/97 13.2 <0.001 0.27 0.01
R9-275 ft Low. basali, 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 0.01
R9-579 ft Puye 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 ppm ppm +- ppm +- ppm +- 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 0.01 0.008 0.001 0.15
Ro-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 0.01 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 ClO3 Co Std.D. -

SAMPLE ID ppm +- ppm +- ppm ppm _ppm +/-
R9-180 ft 14.1 0.1 0.0004 0.0002 29.2 <0.02 <0.002
R9-180 ft 91.0 0.6 0.0004 0.0002 29.5 <0.02 0.022 0.002
R9-275 ft 2.91 0.07 0.0010 0.0002 25.5 <0.02 <0.002
R9-275 ft 1090 10 0.0053 0.0005 26.3 <0.02 1.11 0.02
R9-579 ft 254 0.2 <0.0002 13.2 <0.02 <0.002
R9-579 ft 34.1 0.1 0.0006 0.0002 13.2 <0.02 0.003 0.002
R9-615 ft 25.1 0.1 <0.0002 177 <0.02 <0.002
R9-615 ft 611 1 0.0061 0.0002 180 <0.02 0.24 0.01
R9-624 ft 16.6 0.1 <0.0002 20.2 <0.02 <0.002
R9-624 ft 139 2 0.0008 0.0002 20.3 <0.02 0.052 0.002
Rg9-688 ft 27.1 0.6 <0.0002 7.67 <0.02 <0.002
R9-688 ft 132 1 0.012 0.001 7.57 <0.02 0.11 0.01

Cco3 Cond.(L) Cr Std.D. Cs Std.D. Cu Std.D.
SAMPLE ID ppm uS/em ppm +/- ppm +/- ppm +-
R9-180 ft 0 250 <0.002 <0.002 0.004 0.002
R9-180 ft Y 256 0.12 0.01 0.020 0.002 0.27 0.02
R9-275 ft 7.0 457 0.002 0.002 <0.002 0.017 0.002
R9-275 ft 32.6 512 1.22 0.01 0.047 0.002 11.3 A
R9-6579 ft 0 273 <0.002 <0.002 <0.002
R9-579 ft 0 273 0.012 0.002 0.002 0.002 0.012 0.002
R9-615 ft 0 987 <0.002 <0.002 0.010 0.002
R9-615 ft 0* 1068 1.65 0.03 0.029 0.004 1.38 0.03
R9-624 ft 0 281 <0.002 <0.002 0.003 0.002
R9-624 ft 0* 321 0.13 0.01 0.003 0.002 - 0.14 0.01
R9-688 ft 9.2 259 <0.002 <0.002 0.003 0.002
R9-688 ft 9.8 266 0.24 0.01 0.003 0.002 0.82 0.01
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TABLE 5-2. GROUNDWATER CHEMISTRY OF BOREHOLE R-9, UPPER LOS ALAMOS CANYON, NEW MEXICO.
F Fe Std.D. Hardness HCO3 H K Std.D.

SAMPLE ID ppm ppm +/- CaCO3 ppm ppm ppm ppm +/-
R9-180 ft 0.7 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
Rg-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 042 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 0.01 425 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

| L Std.D. Mg Std.D. Mn Std.D. NH4
SAMPLE ID ppm ppm +/- ppm +/- ppm +~ ppm
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 1 215 0.1 0.94
R9-624 ft <0.005 <0.01 0.26 0.01 0.03 0.01 0.04
R9-624 it 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 0.10 0.01 60.3 0.5 2.88 0.02 0.14




{r

fPage 4

S..cett
TABLE 5-2. GROUNDWATER CHEMISTRY OF BOREHOLE R-9, UPPER LOS ALAMOS CANYON, NEW MEXICO.

Mo Std.D. Na Std.D. NO3 Pb Std.D. pH
SAMPLE ID ppm +/- ppm +/- ppm ppm +/- 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 0.01 400 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 PO4 Rb Std.D. Sb Se Si Std.D.
SAMPLE ID Lab ppm ppm +/- __ppm ppm ppm +/-
R9-180 ft 8.02 0.14 0.009 0.002 0.0002 <0.0002 14.1 0.3
R9-180 ft 7.49 0.1 0.27 0.01 0.0013 0.0012 120 1
R9-275 ft L 8.79 0.61 0.010 0.002 0.0012 0.0015 10.4 0.1
R9-275 9.09 0.99 0.76 0.02 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
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 $203 Sn Std.D. Sr Std.D. Tl

SAMPLE ID ppm calc ppm ppm ppm +/- ppm +- ppm
R9-180 ft 30.2 8.09 <0.01 <0.005 0.093 0.002 <0.002
Rg-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 <0.002
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 <0.002
R9-624 ft 377 294 <0.05 <0.005 1.62 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 \ std.D. Zn Std.D. TSS

SAMPLE ID ppm +/- ppm ppm +/- ppm +/- ppm
R9-180 ft <0.002 <0.1 <0.002 0.01 0.01 -
R9-180 ft 3.77 0.01 <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 _high|
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 0.01 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 0.01 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 0.01 med
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TABLE 5-2. GROUNDWATER CHEMISTRY OF BOREHOLE R-9, UPPER LOS ALAMOS CANYON, NEW MEXICO.

TDS Cation B/CL LI/CL F/CL NA/CL K/CL S04/CL
SAMPLE ID ppm Sum by wt by wt by wt by wt by wt by wt
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 4770 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

HCO3/CL Cs/CL BR/CL Oxalate Acetate Formate

SAMPLE ID by wt by wt by wt 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 0.41 + +




v R_9_WATER_SAMPLES_RNs_Crosstab1
DATE COLLECTED PRS AMPLE IDN |[SAMPLE LOC |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 2¢
10/20/97|R-9 Groundwater Char |04LA-97-0486 |R-9 WATER 273 21
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
12/20/97|R-9 Groundwater Char [04LA-97-0627 |R-9 WATER 500 5(
12/20/97|R-9 Groundwater Char  [04LA-97-0628 R-9 WATER 500 5(
12/18/97|R-9 Groundwater Char [04LA-97-0629 R-9 WATER 571 57
12/18/97\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 5¢
1/27/98R-9 Groundwater Char |04LA-98-0026 |R-9 WATER 580 5¢
1/27/98R-9 Groundwater Char 04LA-98-0027 |R-9 WATER 580 5¢
1/26/98R-9 Groundwater Char |04LA-98-0028 |R-9 WATER 615 6"
1/26/98|R-9 Groundwater Char |04LA-98-0029 |R-9 WATER 615 6’
1/27/98|R-9 Groundwater Char |04LA-98-0030 |R-9 WATER 624 .
1/27/98|R-9 Groundwater Char * j04LA-98-0031 |R-9 WATER 624 .
1/26/98R-9 Groundwater Char |04LA-98-0032 |R-9 WATER 686 6
1/26/98|R-9 Groundwater Char |04LA-98-0033 |R-9 WATER 686 6
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)_WATER_SAMPLES_RNs_Crosstab1 4/16/98
[MATRIX|BEGIN DEPTH] END DEPTH [UNITS[INORG| ORG [OTHER RAD RADOTH
WATER 3756R

WATER 3755R

WATER 137, 137|ft 3778R |3777R 3781R, 3807R 3780R
WATER 137, 137ift 3778R 3779R [3781R

WATER 280 280/ft 3815R 3817R, 3818R, 3905R [3816R
WATER 273 273lft 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 5001t 4018R 4017R  |4020R

m‘ER 571 571t 4012R

WerER 571 571ift 4011R

WATER 580 580ft P 4035R, 4036R
WATER 580 580ft 4069R 4070R, 4071R, 4072R

WATER 580 580lft 4069R 4070R

WATER 615 615ft 4069R 4070R, 4071R, 4072R

WATER 615 615lft 4069R 4070R

WATER 624 624t 4069R 4070R, 4071R, 4072R

WATER 624 624/t 4069R 4070R

WATER 686 686lft 4069R 4070R, 4071R, 4072R

WATER 686 686]ft 4069R 4070R
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R_9 WATER_SAMPLES_RNs_Crosstab1

4/21/98

| . S
| 9/26/97R-9 Perched Water  |04LA-97-0466 | 3755R f |
10/6/97R-9 Groundwater Char _ |04LA-97-0480 137 137 ft 3778R [3777R | 3781R, 3807R 3780R
10/6/97R-9 Groundwater Char  (04LA-97-0481 137, 137/t 3778R 3779R [3781R
| 10/16/97R-9 Groundwater Char _ |04LA-97-0483 280 280/t 3815R ~_ [3817R, 3818R, 3905R [3816R
10/20/97R-9 Groundwater Char  |04LA-97-0486 273 273ft  |3841R [3840R 3843R, 3844R, 3906R |3842R
10/20/97R-9 Groundwater Char  |04LA-97-0487 273 273t 13846R | 3845R  [3847R
10/20/97|R-9 Groundwater Char (0/04LA-97-0566 273 273ft i | R 3882R
12/20/97R-9 Groundwater Char _ [04LA-97-0627 500 500)ft 4018R 4016R 4019R, 4020R, 4022R [4021R
12/20/97R-9 Groundwater Char  (04LA-97-0628 500 5001t 4018R [ 4017R 4020R ]
,! 12/18/97 R-9 Groundwater Char  |04LA-97-0629 | 571 571/t I 4012R
L 12/18/97/R-9 Groundwater Char  104LA-97-0630 \ 571 571/t T |4011R ] |
g 1/6/98R-9 Groundwater Char  |04LA-98-0001 |R-9 Puye | 580 580ft i 4035R, 4036R
| 1/27/98R-9 Groundwater Char  |04LA-98-0026 R-9 WATER | 580 580ft 4069R | 4070R, 4071R, 4072R
t 1/27/98R-9 Groundwater Char _ |04LA-98-0027 |R-9 \WATER | 580 580ift 4069R \ 4070R ]
1/26/98R-9 Groundwater Char _|04LA-98-0028 |R-9 \WATER | 615 6151t 4069R | 4070R, 4071R, 4072R |
F__;@Wr Char 04LA-98-0029 R-9 WATER | 615 615/ft 4069R | 1 4070R |
| 1/27/98R-9 Groundwater Char 04LA-98-0030 R-9 WATER | 624 6241t 4069R | 4070R, 4071R, 4072R |
‘ 1/27/98R-9 Groundwater Char  [04LA-98-0031 R-9 WATER | 624 624/ft 4069R | . l4070R |
%‘ 1/26/98R-9 Groundwater Char  |04LA-98-0032 R-9 WATER | 686 686/t 4069R F¥ 4070R, 4071R, 4072R B
& 1/26/98R-9 Groundwater Char  |04LA-98-0033 |R-9 WATER | 686 686/t 4069R ‘ 4070R | o
! 2/13/98R-9 Groundwater Char  (04LA-98-0034 R-9 \WATER | ] |
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DATA ENTERED

Wednesday, October 01, 1997 101097 4 REQUEST NUMBER: 3755R
Los Alamos S ANALYSIS TYPE: INORG
NATIONAL LABORATORY ?:3 M E o ; ' E D
ATTN: Steve Fry - RN t ot
. Paragon/ATI
S 225 COMMERCE
FT. COLLINS, CO 80524
Please analyze the enclosed samples These samples are on:
according to the schedule indicated:
SHIP DATE: 9/29/97 LANL Request Number: 3755R
REPORT DUE: 10/29/97 Per Agreement Number: 7794L0014-9S
TURN AROUND REQ'D: 30 day Project Cost Code: MA4255600030

RAD SCREENING: Not Required
COMMENTS: LA -1049, AP; AMENDED: CORRECTION OF ANALYSIS. JV 10/01/97

LANL ER SMO CONTACT: N KEMP MS H865, 505665-9968
Signature: ( O A
: T3 { =7
ANALYSIS  ANALYTE(S) \$AMPL¥E CONT SAMPLE DATE COMMENTS

ORDER CODE 1D ID MATRIX SAMPLED

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

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

PO4(-3) 04LA-97-0466 01 W 9/26/97

\% Final Page of REQUEST NUMBER 3755R Page 1



Monday, September 29, 1997

REQUEST NUMBER: 3755R

Los Alamos ANALYSIS TYPE: INORG
NATIONAL LABORATORY
ATTN: Steve Fry
Paragon/ATI
225 COMMERCE
FT. COLLINS, CO 80524
Please analyze the enclosed samples These samples are on:
according to the schedule indicated:
SHIP DATE: 9/29/97 LANL Request Number: 3755R
REPORT DUE: 12/25/97 Per Agreement Number: 7794L.0014-9S
TURN AROUND REQ'D: 30 day Project Cost Code: MA4255600030
RAD SCREENING: Yes, Received
COMMENTS: LA -1049, AP;
LANL ER SMO CONTACT: JOHNAKEMP, MS H865 505665-9968
Signature: /é‘_ﬂ /7
Z . VAR
ANALYSIS ANALYTE’(S) SAMPLE CONT SAMPLE DATE COMMENTS
ORDER CODE ID ID MATRIX  SAMPLED
ANWQ 04LA-97-0466 O1 W 9/26/97
SI02DISS 04LA-97-0466 01 w 9/26/97
TCN 04LA-97-0466 01 W 9/26/97

Final Page of REQUEST NUMBER 3755R Page 1




PARAGON ANALYTICS, INC.

225 Commerce Drive ¢ Fort Collins, CO 80524 o (800) 443-1511¢ (970) 490-1511 & FAX (970) 490-1522

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.

% g £ '
Para ics, Inc. b 3
Lance Steere

f Ay 5 i’{;’ : . e ]
Senior Project Manager = S ' ﬁ E

- / -
LS SRSttt/ /%/

Enclosure: Report
L ., - o~ N .
ﬁ‘i"i-" cved f.,-,-’.

DotoComy /;////f f‘ .

£

An Lmployee Owned Small Business



Wednesday, October 01, 1997 REQUEST NUMBER: 3755R

Los Alamos ANALYSIS TYPE: INORG
NATIONAL LABORATORY {
ATTN: .

Steve Fry /
Paragon/ATI 7
225 COMMERCE $-%~
FT. COLLINS, CO 80524 q;‘ -09- I3g
Piease analyze the enclosed sampiles These samples are on:
according to the schedule indicated:
SHIP DATE: 9/29/97 LANL Request Number: 3755R
REPORT DUE: 10/29/97 Per Agreement Number: 7794L0014-9S
TURN AROUND REQ'D: 30 day Project Cost Code: MA4255600030

RAD SCREENING: Not Required
COMMENTS: LA -1049, AP; AMENDED: CORRECTION OF ANALYSIS. JV 10/01/97

LANL ER SMO CONTACT: N KEMP MS H865\ 505685-9968
Signature: KOAA/\/
< (

WY \
ANALYSIS  ANALYTE(S) \$AMPLE CONT SAMPLE  DATE COMMENTS
ORDER CODE ID ID MATRIX SAMPLED
ANWQ 04LA-97-0466 01 W 9/26/97
CL(-1) 04LA-97-0466 01 W 9/26/97
_ POA4(-3) 04LA-97-0466 01 W 9/26/97
%, Final Page of REQUEST NUMBER 3755R Page 1




Tuesday, September 30, 1997 REQUEST NUMBER: 3755R

Los Alamos ANALYSIS TYPE: INORG
NATIONAL LABORATORY
N R A
ATTN: Steve Fry gﬁ‘
: Paragon/AT! h% &
s 225 COMMERCE
FT. COLLINS, CO 80524
Please analyze the enclosed samples These samples are on:
according to the scheduie indicated:
SHIP DATE: 9/29/97 ~ LANL Request Number: 3755R
REPORT DUE: 10/29/97 CZ‘) 9 Per Agreement Number:; 7794L0014-9S
TURN AROUND REQ'D: _30—day™ | WK Project Cost Code:  MA4255600030
57 \
RAD SCREENING: Not Required i l’/’/ 47 s BREAE
COMMENTS: LA -1049, AP; AMENDED: ADDITIONAL ANALYSIS REQUESTED. JV 9/30/97
LANL ER SMO CONTACT: N KEMP MS H865 505665-9968 ¢
Signature: Loes Dol oy
[ { )
ANALYSIS  ANALYTE(S) USAMPLE CONT SAMPLE DATE COMMENTS
ORDER CODE iD iD MATRIX  SAMPLED
anwa (D 04LA-97-0466 01 W 9/26/97
CL{-1) 04LA-97-0466 01 w 9/26/97
PO4(-3) . 04LA-97-0466 01 W 9/26/97
. slo2tss ( 04LA-97-0466 01 W 9/26/97
FeN—" (/‘—“ cellee 04LA-97-0466 01 w 9/26/97
\f6¢ Final Page of REQUEST NUMBER 3755R Page 1



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 Method
Bromide 300.0
Chloride 300.0
Nitrate 300.0
Orthophosphate 300.0
Sulfate 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, .~ 000004



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.

s 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.

m»  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:

Qm 10°-3/-37
I{e{norter’s Initials Date
(57 [0-3(-9 7
Reviewer’s Initials Date
CERTIFICATION

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 Date
Laboratory Manager

PARAGON ANALYTICS,
GOONG
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BROMIDE

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

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

Bromide Detection
Client ID Lab Sample ID Conc (mg/L) Limit (mg/L)
Method Blank ND 0.2
04LA-97-0466 9709289-1 ND 0.2

ND = Not Detected

000006
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CHLORIDE

Lab Name: Paragon Analytics, Inc.
Client Name: Los Alamos National Laboratory SMO

Client Project ID:

Client Project No: 3755R

Lab Workorder Number: 9709289

Method 300.0

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

Chloride Detection
Client ID Lab Sample ID Conc (mg/L) Limit (mg/L)
Method Blank ND 0.2
04LA-97-0466 9709289-1 36 4

ND = Not Detected

000067




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

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

Nitrate as N Detection
Client ID Lab Sample ID Conc (mg/L) Limit (mg/L)
Method Blank ND 0.2
04LA-97-0466 9709289-1 ND 0.2

ND = Not Detected

nnonGs




Lab Name: Paragon Analytics, Inc.
Client Name: Los Alamos National Laboratory SMO

Client Project ID:

Client Project No: 3755R

Lab Workorder Number: 9709289

SULFATE
Method 300.0

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

Sulfate Detection
Client ID Lab Sample ID Conc (mg/L) Limit (mg/L)
Method Blank ND 1
04LA-97-0466 9709289-1 13 1

ND = Not Detected

nnonayg




ORTHOPHOSPHATE

Lab Name: Paragon Analytics, Inc.
Client Name: Los Alamos National Laboratory SMO

Client Project ID:

Client Project No: 3755R

Lab Workorder Number: 9709289

Method 300.0

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

Orthophosphate as P Detection
Client ID Lab Sample ID Conc (mg/L) Limit (mg/L)
Method Blank ND 0.2
04LA-97-0466 9709289-1 ND 0.2

ND = Not Detected

00000




Bromide in Water Quality Control Results

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

o
£

ND = Not Detected

CALIBRATION VERIFICATION SUMMARY

N
BLANK SUMMARY
blank
blank reporting
Br conc limit
(mg/L) (mg/L)
ICB (Method Blank) ND <0.2
CCB-1 ND <0.2
CCB-2 ND <0.2
CCB-3 ND 1 <0.2 .

spike
added Br conc
Br conc found recovery accept.
(mg/L) (mg/L) % limit
. _ICV (LCS) 4.00 4.08 102 85-115%
CCV-1 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 conc Br conc Br conc 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 -2




Chloride Quality Control Results

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

BLANK SUMMARY
blank
blank reporting
Cl conc limit
(mg/L) (mg/L)
ICB (Method Blank) ND <02
CCB-1 ND <0.2
CCB-2 ND <0.2
CCB-3 ND <0.2

ND = Not Detected

CALIBRATION VERIFICATION SUMMARY

spike
added Cl conc
Cl conc found recovery accept.
(mg/L) (mg/L) % limit
ICV (LCS) 4.00 4.18 104 75-115%
CCV-1 4.00 425 106 90-110%
CCV-2 4.00 424 106 90-110%
CCV-3 4.00 4.22 106 90-110%
MATRIX SPIKE SUMMARY
spike spiked
added sample sample recovery RPD
Cl conc Cl conc Cl conc recovery | accept. RPD accept.
ID (mg/L) (mg/L) (mg/L) % limit % limit
9709289-1 MS 100.0 36.3 139.2 103 [ 75-115%
9709289-1 MSD 100.0 36.3 138.5 102 | 75-115% 0.5 0-20%

0000 : 3



£y

Nitrate Quality Control Results

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

BLANK SUMMARY
blank
blank reporting
NO3-N conc 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 NO3-N conc
NO3-N conc 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
NO3-N conc [ NO3-N conc | NO3-N conc | 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%

00004




Orthophosphate Quality Control Results

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

BLANK SUMMARY
blank
blank reporting
PO4-P conc 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 POA4-P conc
PO4-P conc found recovery accept.
(mg/L) (mg/L) % limit
~ ICV (LCS) 4.00 3.87 97 85-115%
CCV-1 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
PO4-P conc | PO4-P conc | PO4-P conc | 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%

000015




Sulfate Quality Control Results

Analysis Date: 09/30

/97

Ion Chromatograph Analytical Sequence: S970930a.seq

BLANK SUMMARY
blank
blank reporting
SO4 conc limit
(mg/L) (mg/L)
ICB (Method Blank) ND <1
CCB-1 ND <1
CCB-2 ND <1
CCB-3 ND <1

ND = Not Detected

CALIBRATION VERIFICATION SUMMARY

spike
added SO4 conc
SO4 conc found recovery accept.
(mg/L) (mg/L) Yo limit
ICV (LCS) 20.00 21.01 105 85-115%
CCV-1 20.00 21.24 106 90-110%
CCV-2 20.00 21.40 107 90-110%
CCV-3 20.00 21.22 106 90-110%
MATRIX SPIKE SUMMARY
spike spiked
added sample sample recovery RPD
S04 conc S04 conc SO4 conc | recovery | accept. RPD accept.
1D (mg/L) (mg/L) (mg/L) % limit % limit
9709289-1 MS 20.0 13.1 33.8 103 85-115%
9709289-1 MSD 20.0 13.1 34.1 105 [85-115% 0.8 0-15%

anan-n



DATA ENTERED

-
Tuesday, September 30, 1997 101097 Z 4 REQUEST NUMBER: 3756R
Los Alamos ANALYSIS TYPE: RAD

NATIONAL LABORATORY
. ATTN: Steve Fry

Paragon/ATI

225 COMMERCE

FT. COLLINS, CO 80524

Please analyze the enclosed samples These samples are on:

according to the schedule indicated:
SHIP DATE: 9/30/97 LANL Request Number: 3756R
REPORT DUE: 10/29/97 Per Agreement Number: 77941.0014-9S
TURN AROUND REQ'D: 30 day Project Cost Code: MA4255600030

RAD SCREENING: Not Received
COMMENTS: LA -1049, AP;

LANL ER SMO CONTAC(FE’HN KEMP MSY;:S 5665-9968
Ve

Signature- 44 g0 L &)
[ 1 2
ANALYSIS ANALYTE(d) / SAMPLE GCONT SAMPLE  DATE COMMENTS
ORDER CODE ID ID  MATRIX SAMPLED
LH3 04LA-97-0465 01 w 9/26/97
Final Page of REQUEST NUMBER 3756R Page 1

£



PARAGON ANALYTICS, INC.

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 received from LANL 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.

agon Analytics, Inc.
Lance Steere
Senior Project Manager

LS/nmu
Enclosure: Report

ReportSent 1o

ApprovedBy: | / //?%é Z

D,ﬁ’.‘\ o Fﬂﬂl?"

i Wi Ehe

An Employee Owned Small Business

225 Commerce Drive & Fort Collins, CO 80524 « (800) 443-1511¢ (870) 490-1511 ¢ FAX (970) 490-1522



Paragon Analytics, Inc. Lt
Case Narrative File

Request Number: 3756R
Date File Saved:  10/02/97

Section 1.  Sample Identification Numbers
LANL Sample IDs PAI Sample IDs
04L.A-97-0465 97-10-003-01

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
Samples under Request Number 3756R (PAI Work Order 97-10-003) were received on 10/01/97 and

scheduled for tritium analysis, which was completed on 10/02/97.

The analysis results for these samples are reported in units of pCi/L.
This work order was prepared using PAI SOP700R3, and analyzed using PAI 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.

M
,:“:‘ ‘i." . [/4/ 7 )
o M= 10377
Chris McNerney{| /' Date
Radiochemistry Instrument Technician

Uka NELE

Radiochemistry Final Review Date

PARAGON ANALYTICS, 0. 000001
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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 Date
Laboratory Manager

PARAGON ANALYTICS, in7. 000002







TRITIUM ANALYSIS RESULTS SUMMARY
Method 906.0 (Modified)

Lab Name: Paragon Analytics, Inc. Date Cocllected: 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 : CIM
Client ID PAT ID Matrix H-3 (pCi/1) " MDA
04LA-97-0465¢ 10-003-01} Water S4e + 220 350
Blank 10-003-Blj| Water 2 + 210 350
04LA-97-0465" 10-003-D1|f Water 150 + 220 350

Reported Uncertainty is the Estimated Total Propagated Uncertainty (20).
See PAI SOP 743 for details of the TPU determination.

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

000004
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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
Client ID PATI ID Matrix H-3 (pCi/l) | MDA
Blank 10-003-Bl|| Water 2 + 210 350

Reported Uncertainty is the Estimated Total Propagated Uncertainty (20)
See PAI SOP 743 for details of the TPU determination.

These samples were prepared using PAI SOP700 and analyzed using

PAI SOP704.

0nnnnk






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

Please refer to Sample Results Summary for sample results.
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TRITIUM RAW DATA RESULTS SUMMARY 10/03/97

Batch Sample Rack- al. Count Cpunt Sample ank  Sample Percent Sample Water
D pos /Volume ¥nits f%r / CPM cen /" pace // Moisty Mas Added Maf?'»/
0.00 .00

10003H3W.XLS 97-10-003-81 32- 2 0.0100 liter 0.236 6 49.9 9.4 10/02/97 0.0000 .00 Water
10003H3W.XLS 97-10-003-B1 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 ©.236 60.00 9.8 9.4 09/26/97 0.0000 0.00 0.00 Water
10003H3W.XLS 97-10-003-D1 32- 5 0.0100 liter 0.236 60.00 10.1 9.4 09/26/37 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
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LSG500 Run Log

Count
Date | Sample ID | Duration | Rack| Position | Test| User #| File ID |Initials/Comments
Yy 7 208~ |80ema 53 X Y 2 By
¥ v Y Y Y B\ L ) k)
Y] Pl QC 4 10 D . i~3 \Y&@ 1 ¥,
2l/az |dF-d-15y —RBi| FDixa 6 | 2| 4 it
T -RB32 | 2 { \ i
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LSC Run Log Instrument ID: L 5 é &ﬁﬂ

Count Rack & User
Date Sample ID Duration| Position |Test| # |File ID|Initials/Comments

Ha-2q~q7 |47-02-23-S1 [ERESN A3 -t £-24 1y U
2 ¥ Lk~ B/ ¥ J_ 12 VAR %
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12\ N -M] Vo - G V" J N
13110 -3-97 |47-0Q-153 - RBJ JOm m [ 314 1O CH\
141 | / ~283) - 2 1
15] | -RR3 -3
16 [ - By - N
17| -RBH -5
18] | -ARG - 6 [
19 -ART - 3 [
20 -5 - ¥
21 ~Ja -
221 ] ~53 )
23 =94 L=

8 24 -5K ¥ - A

o 25 -5G q - |

S 26 -0 - 4
27 ~0 - 3
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Paragon Analytics, Inc. Reviewed By: Date: FRM 762FCO.XLS (6/30/97)
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QUALITY ASSURANCE SUMMARY th—"}"“ ese and

ATI-FC WORKORDER NO. /"’“ ikiiinint
L5{000THA A—7-MM_, c‘r,,;ﬂ_[/‘
Please explzin briefly zny QA or other problems assdcizied with the znzlysis of |
szmples.  Problems could result from logi-in, mexix, color, odor, dilutian,
consisizacy, scheduling, equipment or insoumentzton.

| 2 by P, D ek Lsootm
A “/éﬁw“ /—55@0 g M/\m =
b /MZT

W ) ///{7/‘%—/’%} 1_550907‘/4"5 /z/vL/——L/:/é
Q\MM//W‘TL{}J / //mﬁ/é /L-/‘t///// C'—*/Q%
P A fovorn sl
N M/gtfx ) 5 o e [ S6200T4 o =
l/ / /,’/ _.\ ;
A~ /rv-f‘wc/-vx %Z; /<z,<// //,t/;h,,.z / \5@:7”/&
MZ/ ~ZM // awﬂ 7}4 S (LS00 /,ﬂ

SH fgﬂ[ @VW. ’
4

N =
TECENICIAN/ANALYS T( J ¢ (&% DATE 5%&% 2

RESOURCE MANAGER % DATE §~ )Ql

The purpose of the QA Summary Sbe“t is to documeat zny problemis assecizted with
the anzlysis of the samoples. Documentation of problems will greztly increzse the
commuaication fram group to group. But morce importantly, it will ficlp our Project
Maznagers conumunicate with our clicats.

ATI FM 302FCl
(1/25195)
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Analyst:KB

TRITIUM IN WATER

Prep. Date:S:10/2/97

Prep. Date:C10/2/97

SOP Used: 700Rev3

Analytical Balance No:13

Pipet for Scintillation Cocktail: T-002

Type of Cocktail: Ultima Gold- LLT

Data Fite Name YOG A0 202, DRE

Count Date/Time JO) 2/43

Sample Vol. Distilation Final Rack
Vol. Run Column Aliquot Rack Position

PAI -W.O.# (ml) No. No. {ml) Number | Number |Remarks

§7-10-003-RB 50 NA NA 10.0 32 1 REAGENT BLANK 10mLs MILLI-Q WATER + 10 mLs COCKTAIL T
97-10-003-S1 50 1 1 10.0 32 2 ftes  Yhode plle “9.3
97-10-003-B1 50 1 2 10.0 32 3 BLANK o Td
97-10-003-01 50 1 3 10.0 32 4 7.9
37-10-003-D1 50 1 4 10.0 32 5 DUP OF 97-10-003-01 o1
97-10-003-M1 50 1 5 10.0 32 6 MATRIX SPIKE OF 87-10-003-01 <13

* 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

|a45.1284.25

| 2.0190

| c-002 |

020000

10/2/97

g}x'./pd'

Cend =

N

/COQ&

rec= TS/ 0

12:10 PM

add eof

o Ju
- (037,

Relinquished by:KB 10/2/97

Received by: Q(f \ QI’L [q‘?r

Reviewed by: [vx.//’ll))"'//;?‘j

R/BENCH-SH/10003H3W.XLS
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720000

Standard Verification
H3:Std.445.1284 .25

Expected activity

190.63

Sheett

pCi/ml on 3/26/97

Three 10 ml aliquots were put into LSC vials w/ 10 ml UG-LLT cocktail.

Sample ID

Activity (pCi/ml)

97-15-115-S1
97-15-115-52
97-15-115-S3
97-15-115-B1
97-15-115-B2
97-15-115-B3

Avcrage act.

187.89 4/- 16.16
187.05 +/- 16.11
187.08 +/- 16.11

187.34 +/-16.13
98.27% of known

Std #

Dccay Date:

Nuchide

spike vol
(ml) count cprr
10 1007.42
1o 1002.93
10 1003.13
10.40
10.52
10.58

03/26/97

Initial act
(pCi/ml) Cal date

avg,. bkg.
10.50
10.50
10.50

Half-lite(yrs)

det eff
0.2390
0.2390
0.2390

Current act
(pCi/ml)

Current act
(dpm/mi)

[445 25 |

H-3

|

250.10{ 06/03/92]

12.28]

190.63]

423 .20)

Page 1
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U.S. DEPARTMENT OF COMMERCE

Dcncis nestntite of Siandards & Technelogy

Galthersburg, MD 20899

REPORT OF TRACEABILITY

U.S. Environmeantal Protection Agency
Environmental Moaitoring Systems Laboratory

Las Vegas, Nevada
Radionuclide .Hydrogcn-B
Source identification 2£06-1, prepared by i—:.‘vf.SL
Liquid in 5-mL ﬂamé-s:s‘.

Source dascripticn
Scurce mass Approxdmately 5.0 grams
Evdrogen-3 in water

S3Urce ¢ Tpesiien

Referznce time 0700 EST Jure 3, 1562

NIST DATA EMSL DATA -
Radionctivity concentration 2105 Bg ¢! £i23 B¢
Excznded unceraing 0.84 percent (0t 435 percent ©
Furoica-amitting impurnities Nonae chserved Nene observed
Mezsuring insirument 275 licuid-scintiilation countzrs Liouid-seintiliztion
calibrazed with SRM 4528D counting
Half lif: 1243 =005 years
Difference from NIST LT sernont ™
For the Direcror,
Gaithersburg, MD 20899 J.M. Robin Huichinsc s, Acting Group Leader
January 199+ Radioactivity Group
Physics Laboratory
*Notes oa next page
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NOTES

The uncertainty analysis methodology and nomenclature used for the reporte
uncertainties are based on uniform NIST guidelines and are compatible with those
adopted by the principal international metrology standardization bodies [cf,, B.N. Tayler
and C.E. Kuyatt, NIST Tecrrical Note 1129 (1993)).

The combined standard urncertainty, u, = 0.32 percent, is the quadraiic cembination of
the s:andard deviation (or s::mdard den tion of the mean where approgiiate), or
epproximations thereof, for the following component uncerizinties:

a)  1i liguidexintiation measuremenis on cach of

< vizls 0.1t pchM'

B) gravimerric G.C5 percern

¢) czalibration of SRM 46246D 0.25 pcr::::

¢) tackground | _ 0.00 percent

e) hzlf life , : 0.05 percznt
Tne expanded uncertaingy, U = 0.84 gercernt, is obtained by ﬂLE::pI}'lng . by a coverage
fzctor of K = 2 anc is 2ssumed to provide an uncerwaingy interva: of at least 53%
ccafidence.

Crrerall uncerinines reperiad by EMSLL
Tne limit of dezection for photon-emitting impurities is:

0.02 v 5'g" for energies berween 90 and 2700 keV

(W)

Lmemeoc., M.P.,, Coursey, B.M.,, Schime, FJ., and Mann, W.B, Iat. J. Aozl Raciat,
Isot, 31, 611 (1980).

This result dzmonsirates the traceability of EMSL to NIST, for this measurement, to
within five percent as specified in the appendix, Traceability Swudies, of the EPA-NIST
intcragency agreement of April 1976, as amended.

For turther intormain call Lacry Lucas at 301-975-5548 or Jeffrey Cessna at 3019755339,

000028



.




Tuesday, September 30, 1967 CHAIN OF CUSTODY DOCUMENT NUMBER: 3756RC

Los Alamos
NATIONAL LABORATORY REQUEST NUMBER: 3758R
C ANALYSIS TYPE: RAD
ATTN: Steve Fry
Paragon/AT] ) 0@ 'S
225 COMMERCE CT 3+ e

FT. COLLINS, CO 80524

SAMPLE  CONT CONTAINER ANALYSIS
1D iD DESCRIPTION ORDER CODE
04LA-G7-0485 01 500 ml poly LH3 >
Finsd Page of CHAIN OF CUSTOOY DOCUMENT FOR REQUEST NUMBER 3786R Page 1

Relinquished By; Date  Time Received By: Date  Time
Mﬂ%ﬁﬂélx‘ 95447 (120 =S
PRITED NAME SICNATURE A o v
SLC—U. 19 (/

IAK ) Offsz e
PRINTED NAME SOHATURE PRINTED NAMEN BGHATURE
PRINTED HAME SIGHATURE PRINTED NAME SONATURE
Recetved for DISPOSAL By: Date Time Remarks:
... NTED MAME BIOMATLIRE
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P

<

ADDITIONAL

SUPPORTING
DOCUMENTATION

v




Instrument Calibration

Initial Efficiency Calibration
‘Standards Traceability




LS6500 BACKGROUND DETERMINATION

REAGENT BLANK; New Cocktail, Water Added

Reagent Blanks consist of 10ml 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 ID CPM in Control?  Running Mean
09/17/97  97-08-241-RB 9.20 OK 9.87
09/18/97  97-08-202-RB 10.06 OK 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

000033



r:\inst\sc6500\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/m! as of 6/3/92

122 life= 12.43 yrs. -
current activity = 430.00 dpm/ml
volume = 5.0448 ml
Average Spike Activity = 2169.27 dpm
Sample ID WINDI cpm WIND2 cpm %LUMEX  H# (from LS6000)
97-17-107-RB1 10.27 54.25 0.03 141.7
97-17-107-RB2 10.22 51.40 0.03 141.9
97-17-107-RB3 9.58 52.85 0.03 143.1
97-17-107-RB4 10.65 54.65 2.00 142.8
97-17-107-RBS 9.80 52.43 0.03 142.9
97-17-107-S1 . 52334 - 61.20 0.00 142.7
97-17-107-S2 519.12 59.53 0.00 143.1
97-17-107-S3 530.66 58.89 0.00 142.6
97-17-107-S4 526.95 54.58 0.00 142.2
97-17-107-S5 506.94 60.35 0.00 142.3
56.01 0.21 142.53 averages
average LCS= 521.40
average bkg= 10.10
net cpm= 511.30 WIND2 cpm* %LUMEX H# (from LS6000)
/known dpm= 2169.27 57.12 5.00 157.53 UCL
49.11 0.00 127.53 LCL
cfficiency= 0.2357 See Tech. Mgr.  See Tech. Mgr.  Std. Addition  |Corrective Action

*For low level samples. If WIND2 cpm > UCL use linear function
WIND2 cpm=0.0111(WIND1 cpm)+53.12

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

%V”q1
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TRITIUM IN WATER =
Analyst:BP
Prep. Date:S5:5/12/97 Pipet for Scintillation Cocktail: T-002
Prep. Date:C:5/12/97 Pipet for 5 mL Aliquot: B-14 Data File Name
SOP Used: 700Rev3 Type of Cocktail: Uitima Gotd- LLT Count Date/Time
Sample Vol. Final Rack

Vol, Aliquot Rack Position
PAI -W.0.# (ml} (ml} Number Number |Remarks
97-17-107-RB1 NA 10 REAGENT BLANK 10mLs MILLI-Q WATER 4 10 mlLs COCKTAIL
97-17-107-RB2 NA 10 REAGENT BLANK 10mbLs MILLI-Q WATER + 10 mbLs COCKTAIL
97-17-107-RB3 NA 10 REAGENT BLANK 10OmLs MILLI-Q WATER + 10 mLs COCKTAIL )
97-17-107-RB4 NA 10 REAGENT BLANK 10mLs MH.LI-Q WATER + 10 mLs COCKTAIL
87-17-107-RBS NA 10 REAGENT BLANK 10mbLs MILLI-Q WATER + 10 mLs COCKTAIL
97-17-107-S1 NA 10 BLANK SPIKE
97-17-107-S2 NA 10 BLANK SPIKE
97-17-107-S3 NA 10 BLANK SPIKE
97-17-107-S4 ‘ NA .10 BLANK SPIKE
97-17-107-S5 NA 10 BLANK SPIKE

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

Relinquished by:BP 5/12/97

Spike Std 1D Vol./m| Pipet ID Received by: /‘?G (//)/[??,
{4050921.88 | 50448 | B4 | Reviewed by:BP §/12/97

O

O

O

O

LD

] |

\
5/12/97...... 10:53 AM ' R/BENCH-SH/17107H3W.XLS
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. v a r(ju AT ﬁ/é
U.S. Eavirgnmantal Protactian Agency
Eavironmane® Monitaring Systerns Laboratory-Las Veges

Nuclear Radiation Azseaszmant Division

Calibration Cartilicate

PrACD A ted i wtiane L.- - l_ $ oy EREY l

-

[SARIE By ol K n..:-:.l.u2.43 yaars J

‘ Mominal activuy L1 1 0‘1 Enaﬂo r.uTJ
N e i minammaesmmenem=_2606-1 -

Measurement

Activity of pringizal radienuclice

Aty g=e grim ol 1hug 1olution .
- ! Curies ol . .
25 G | ma=n Ty =31

21 240C Mot PSTM‘E Jur‘.’i 3 ’

L

Azvity ol 2aushier radionuctice

Tre prinC @il ey wat sccomaamed 2l the quaied lime Sy

[ . I [ . g.,...;] Pt cram
of (Pt Caug™ i AuCiade ‘ ’ : ﬁ‘

Tetal mazz of (hiz sclution

: grame

v A=2=0Y. 5.0
Methsc of measurement -
Thz eciivity of ths primary solution end this
cdilutiocn were measured Ev licuid scintillacion
counting,
Countine efficiercies for botn standardizatiorns
were datermined bv counting sclutions directly
tracezslz to the Netionael Instituis cf Standards
& Tecanclogyv (NIST).

[ 3

Uzelul Life s 4
Thus rsConucide has decayed (Wough U hall Lvws 3ince 1 wit ooteined by EMSLLY

Wae rezmonend (Rt tha todution thould not be used Liter b&cem‘ce: 1959 J

- -
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Purity

The manuclaciurer 513125 that acivities ather than that of the princigal nyclide

TRzt e et A niidar Hamy warz aiim et iGewn i

equal to

{1l none less than % | of the principal activity

(2} less than
: . equal to

a¢

= less than

Tha activity ¢f impuricy (1) is net (2) is nat (3) is nat
included in the quctad figures of the crincipal activity.

of the principal aclivity

equal ic % | ol the princigal activity

Random Errors

The gracisiza zf this standard was such that the cemified valus of the radicaciive

csrcentraticn of tha grincipal activity had a siandard error (sm) nat greater than @

~z2 limits ara given by {sm) where tis cbizined fram the siu

fcr ine cegree of iraadam (A-1)). ’

n
w

The mazimum yncamainiy ¢ue 1o the assessasie sy::ema:ic ersors (:ilu'icn, czunling, and
krewn uncemainty of the siandard) is chiained by (he sezaraiz ariinmetic summaticn aof tne
-

positive and negative systamatic arrar (46 -6 ).

22 a5timai27d act 1o excaid

{
(Vs ]
=
aQ
——
[}

4

)

a?
S

overail uncermainyy [cf2n called acsuracylis an 2simatz ¢f the saszitle Give rgence of
tne quctad reselt from the true vaive, ltis a ccmuinaticn ¢f rardsm arear [’s- atthe 53.7
tficence limits anc the werst c2se esumate of (ne sysiamaus ersges ( + 4,

o
ne everall urcemainey is therefare caiculaiad on the Sasisof » [:(sm) oﬂ [(s:r-) *o]

and is t R ‘:‘ [— 4 1 %}cf ihe cuoted radicacive csrz2niration.

Becay Schemes

This stancgardizaticn is tased cn tne follcwing assumptiens cf tne principie nuciide,
caughter nuclides and imgurities (na allcwance fer errcr in these 2ssempticns oc tne
assumption of qustes heali-life have S2en included in the si2tement of aczuracy 2boval.
-

vs 100 percant by beta exliss
cy is 13.€ Rav, the avarzgs

Chemical
Campzesiticn
of Solution

Carrier content ger gram of soluticn: . Other campanents:

100 peccent 520

Preservative;

perce:
pexzcen:

Remarks

. -

Cate Cenilicate Praopared Jure 17, 1997 0\

g_Nf‘-:-,( >o- .(.V‘CIT‘%‘-(/ -~
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7N o , U.S. DEPARTMENT OF COMMERCE (o, ./ 9-0OY-1&

-4 == % National Institute of Standards & Technology
e ' ﬂ  Calthersburg, MD 20229
AN Py
Margsy *

: REPORT OF TRACEABILITY

U.S. Enviroomeatal Protection Agency
Enviroamental Monitoring Systems Laboratory
Las Vegas, Nevada

Radicnuclice Hydrogen-3
) Scurce identification 2606-1, prepared by EMSL
Scurce cascription Liquid in 5-mL flame-sealed glass ampoule
Scurie mass Lrprodmatzly S 0 Zrams
S:iurce eamzasition Evdrogan-d in wafer
meferenes time 0700 =57 Jene 3, 1652
NMST DATA EMSL DATA -
Radicactivicy concentrazicn 8103 By gt §103 Bq ¢*
Expanded uncermainyy  0.54 percent 90 43 percznt @
L‘!@_m '
Photon-emitting impuritas  Nenes observed O None observed
Measuring insiement 472 liquid-scintillation countzrs Liquic-scintillztion
caliprared with SRM 4526D counting
Eaiflife 12.453 = 0.05 yeas @
Diiferencs from NiST 003 percent @
For the Direcior,
A il Fm
QMM 02
Gaithersburg, MD 20859 J.M. Robin Hutchinson, Acting Group Leader

Jaauary 1994 Radioactivity Group
Physics Laboratory

*Notes on next page
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NOTES .

1 e e e me e ]

- lestLrTnr i nethodoicgy and aseaciziers used foc tie reporte
uncerainties are based on uniform NIST guxdchncs and are compatiole with those

adopted by the principal international metology standardization bedies (cf., B.N. Taylbr
and C.E. Kuyatt, NIST Techrical Note 1129 (1993)].

The combined standard uncertaingy, u, = 032 percent, is the cu.adrauc combination of

the sizadard desiation (o tandzrd dcnatzon of the mean where aporopriate), or
zpproximaiicns thereof, Lo the following compenent uncerainiies:

a) 1l liquid-scintillation measurcments on cach of ]
4 vials C.11 perzant
b} gravimeric 0.05 percant
c) c.hora:'.cn of SRM <926D 0.29 perzant
c) b=c5:;::_;:i C.00 pc
e) halfiif:

L

(4] (Dl
ore

<
C.C5 pec

fzcior of 2 chid Es :_'3'_-::-:d tw© prcwd= an UEC:‘.('EE.IR('] mt:ry'al of at le
nfidenca. -

§4
v
.

N

Q

L )

~

Crerail uncarininw reqaricd by EMSL

0.08 y s'g" for energies berween 50 2nd 2700 keV.

Unterweger, M.P, Coursey, B.M,, Schima, FJ., and Mazan, W.B,, [at. J. Apol. Padiat,
Isat, 31, 611 (1580).

This result demonstrates the tracsability of EMSL to NIST, for this measurement, to
within five perceat as specified in the aprendix, Traczabiiity Studies, of the EPA-NIST
interagenacy agrzement of April 1976, as amended.

For further information call Larry Lucas at 301-975-5546 or Jefirey Cessna at 301-975-5539. N

. -
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~ Quality Control Data

Daily Instrument Performance
Checks




DAILY INSWMENT PERFORMANCE CHECKS - LS6500
Daily IPCs ¢
Efficiency Check -

Obs
93
94
95
96
97
98
99

100

av0000

Date
9/16/97
9NM7/97
9/18/97
9/19/97
9/22/97
9/23/97
9/26/97
10/2/97

sist of the foliowing standards;

Beckman Tritium Standard
Lot HHUO0203

99600 dpm
03/22/97 REF
03/22/02 EXP

REPLACED 05/19/97
Lot HFG1311
101186 dpm
04/23/93 REF
04/23/98 EXP

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

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 +/- 10%.

Beckman Background Vial
Lot BHU0705
03/22/97 REF
03/22/02 EXP

Decay Corrected

C-14 CPM Bkg CPM
13560.31 OKQ 1190 OK
13320.01 FAIL 11.60 OK
13063.81 FAIL 12.40 OK
12912.71 FAIL 1180 OK
13034.81 FAIL 11.80 OK
13154.91 FAIL 1290 OK
13080.11 FAIL 12.80 OK
12966.61 FAIL 11.30 OK

H-CPM
50955.85
51564.24
51195.63
50199.23
51839.37
51170.22
51751.38
52007.38

H-UCL
55828.65
55828.65
55828.65
55828.65
55828.65
55828.65
55828.65
55828.65

H-LCL
45677.98
45677.98
45677.98
45677.98
45677.98
45677.98
45677.98
45677.98

C-UCL
156527.33
15527.33
15527.33
15527.33
15527.33
15527.33
16527.33
15527.33

C-LCL
14214.76
14214.76
14214.76
14214.76
14214.76
14214.76
14214.76
14214.76

B-UCL
17.02
17.02
17.02
17.02
17.02
17.02
17.02
17.02

B-LCL
9.52
9.52
9.52
9.52
9.52
9.62
9.52
9.52



Tuesday, September 30, 1997 REQUEST NUMBER: 3756R

Los Alamos ANALYSIS TYPE: RAD
NATIONAL LABORATORY
ATTN: Steve Fry
%,
' Paragon/ATI 003
.]0 "
225 COMMERCE qF!
FT. COLLINS, CO 80524
Please analyze the enclosed samples These samples are on:
according to the schedule indicated:
SHIP DATE: 9/30/97 LANL Request Number: 3756R
REPORT DUE: 10/29/97 Per Agreement Number: 77941.0014-8S
TURN AROUND REQ'D: 30 day Project Cost Code: MA4255600030

RAD SCREENING: Not Received
COMMENTS: LA -1049, AP;

LANL ER SMO CONTACm HN KﬁMP MS HB65 505665-9968
X 4
Signature: n(uplon. (G L (R
! A

L
ANALYSIS ANALYTE(S) / SAMPLE CONT SAMPLE  DATE COMMENTS
ORDER CODE ID ID  MATRIX SAMPLED
LH3 04LA-97-0465 01 W 0/26/97

Final Page of REQUEST NUMBER 3756R Page 1

gy
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Tuesday, September 30, 1997 CHAIN OF CUSTODY DOCUMENT NUMBER: 3756RC

Los Alamos
NATIONAL LABORATORY REQUEST NUMBER: 3766R
ANALYSIS TYPE: RAD

ATTN: Steve Fry

Paragon/AT! OO

225 COMMERCE q —; / O

FT. COLLINS, CO 80524

SAMPLE  CONT CONTAINER ANALYSIS
D D DESCRIPTION ORDER CODE
04LA-97-0465 01 5§00 m! poly LH3 ) (
Finsl Page of CHAIN OF CUSTODY DOCUMENT FOR REQUEST NUMBER 3788R Page 1

Relinquished By; Date Time Recelvad By: Date Time
. Vi 3¢ . =r
e el aly

~ Ofrfey _toe
PRINTED NAME SIGNATURE PRNTEDNAMEN SIGNATURE
PRINTED NAME BIGNATURE PRINTED NAME SIGNATURE
Recelved for DISPOSAL By: Date Time Remarks:




Paragon Analytics, Inc. - Fort Collins, Colorado

CONDITION OF SAMPLE UPON RECEIPT

CLIENT: [ aat SHIPPING CONTAINER #;___ (Qesle
WWORKORDER NO. G770 o _INITIALS: b DATE: /)43
1. Does this project require special handling according to NEESA, Level 3, Yes @
or CLP protocols?
If yes, 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 7 NA | @& No
3. Are custody seals on sample containers intact? N/A | Tes No
4.  Isthere a Chain of Custody (COC) or other representative documents, &y No
letters or shipping memos? N
5. Isthe COC complete? NA | €e No
Relinquished: Yes ~ No Requested Analysis: Yes <~ No
6.  Isthe COC in agreement with the samples received? — No
No. of Samples: Yes__7No____ Sample ID's: Yes__7_ No
Matrix: Yes ~ No No. of Containers: Yes ~ No
7.  Are the samples requiring chemical preservation preserved correctly? ]/?J{A Yes No
8.  Isthere enough sample? If so, are they in the proper containers? e &es No
9. Are all samples within holding times for the requested analyses? ¥es No
10. Were the saniple(s) shipped on ice? | NA | @es No
L1, Were all sample containers received intact? (not broken or leaking, etc.) e No
Y2, Are samples requiring no headspace, headspace free? [ RIA | Yes No
13. Do the samples require quarantine? Yes 50
14. Do samples require Paragon disposal? Kes No
15. Did the client return anv unused bottles? Yes |C Ny
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:

[,

Cooler Temperature:

FRM 201FC7 (30/7/97)

ort




Tuesday, October 07, 1997 REQUEST NUMBER: 3779R
Los Alamos DATA ENTEREL ANALYSIS TYPE: OTHER

NATIONAL LABORATORY Ve
o 110397 /\/(
%.. ATTN: Sue Zeller N

HUFFMAN LABORATORIES
4630 INDIANA

GOLDEN, CO 80430

Piease analyze the enclosed samples These samples are on:

according to the schedule indicated:
SHIP DATE: 10/7/97 LANL Request Number: 3779R
REPORT DUE: 10/10/97 Per Agreement Number:
TURN AROUND REQ'D: 1 day Project Cost Code: MA4255600030

RAD SCREENING: Yes, Received
COMMENTS: LA - 1049, AP; PO # G5004

LANL ER SMO CONTAQCT: Joylene Valdez MSH 5056659968
sgnatbe_y g ¢ )

ANALYSIS  ANALYTE( \)) SAMPLE CONT SAMF/LE DATE COMMENTS
ORDER CODE ID ID MATRIX SAMPLED
HUMACID 04LA-07-0481 01 w 10/6/97
7 Final Page of REQUEST NUMBER 3779R Page 1



ULt s1°9r 15:Ub NO.UUS F.UL

ID:
Tuesday, October 07, 1997 REQUEST NUMBER: 3779R
NATIONAL LABORATORY
ATTN: Sue Zeller
HUFFMAN LABORATORIES
4630 INDIANA
GOLDEN, CO 80430
Please analyze the enclosed samples These samples are on:
according to the schedule indicated:
SHIP DATE: 1077197 LANL Requost Number: 3778R
REPORT DUE: 10/10/37 Per Agreement Number:
TURN AROUND REQ'D: 1 day Project Cost Code: MA4255600030

RAD SCREENING: Yes, Recelvod
COMMENTS: LA -1049, AP; PO # G5004

LANL ER SMO CONTAQT: Joylene Valdez MS J 5056659968

Signal " QM\Q L
ANALYSIS  ANALYTE(S)] SAMPLE CONT SAMP’LE DATE COMMENTS
ORDER CODE v, 10 (D MATRIX SAMPLED
HUMACID 04LA-97-0481 01 w 10/6/97

Final Page of REQUEST NUMBER 3779R Page 1



HUFFMAN

LABORATORIES, INC.
Quality Analytical Services Since 1936
4630 Indiana Street - Golden, CO 80403

fg?;inAMig(l) Si°NATION AL 1.ABORATEEYS (303) 278-4455 « FAX: (303) 278-7012

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

October 20, 1997

Lab. No. 24029701

SIX FOLD DISSOLVED ORGANIC CARBON
FRACTIONATION RESULTS

Sample 041A-97-0481 1
Conductivitys 235¢
(microsiemens/cm2)
pH 7.7
Dsesolved organice
carbon (MG/L) 6.2
Hydrophobicse
Total (MG/L) 3.9° (63)
basess 0.1 ( 2)
acids- 1.8 (29)
neutralse 2.0 (32)
Hydrophilicse
Total (MG/L) 2.3 (37)
bases* 0.1 { 2)
acidse 1.4 (23)
neutralse 0.8 (13)

- The numbers in parentheses are the percent of the total
D\. .C. in that fraction.



35hn Miglio

10S ALAMOS NATIONAL LABORATORY
SMO, TA-~-3, Bldg. 271, MS H865
LOS ALAMOS, NEW MEXICO 87545

SIX FOLD DISSOLVED ORGANIC CARBON
FRACTIONATION RESULTS

Sample

Conductivity
(microsiemens/cm2)

pH

giasolved organic
carbon (MG/L)

Hydrophobics
Total (MG/L)
bases
acids
neutrals

Hydrophilics
Total (MG/L)
bases
acids
neutrals

o

D\...C. in that fraction.

October 20,

HUFFMAN

LABORATORIES, INC.
Quality Analytical Services Since 1936

4630 Indiana Street » Golden, CO 80403
Phone: {303) 278-4455 « FAX: (303) 278-7012

04LA-97-0481 1

235

7.7

(58)
(2)
(26)

(31)

(42)
( 5)
(23)

(15)

The numbers in parentheses are the percent of the total

1997

Lab. No. 2402971D



/éz,/ en WEYSE from 540 7

HUFFMAN

LABORATORIES, INC.
Quality Analytical Services Since 1936

Mg 4630 Indiana Street » Golden, CO 80403
ﬁ?nAMlg(]).;ONATI ONAL LABORATEpS: (303) 2784455 « FAX: (303) 2787012 3777 ‘{ R
SMO, TA-3, Bldg. 271, MS H865 fedd 1098

LOS ALAMOS, NEW MEXICO 87545

October 20, 1997

Lab. No. 240297ST

SIX FOLD DISSOLVED ORGANIC CARBON
FRACTIONATION RESULTS

Sample SURROGATE STANDARD

Conductivity 12

(microsiemens/cm2)
pH 7.5

wesolved organic

carbon (MG/L) 8.6

Hydrophobics

Total (MG/L) 3.3 (38)

bases 0.0 (--=)

acids 2.6 (30) BENZOIC ACID 91% RECOVERY
neutrals 0.7 ( 8)
Hydrophilics

Total (MG/L) 5.3 (62)

bases 0.1 ( 1)

acids 2.4 (28) ACETIC ACID 88% RECOVERY
neutrals 2.8 (33) METHANOL 88% RECOVERY

r The numbers in parentheses are the percent of the total
Dk, .C. in that fraction.
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HUFFMAN LABORATORIES
4630 INDIANA
GOLDEN, CO 80430
SAMPLE  CONT CONTAINER ANALYSIS
1D ID DESCRIPTION ORDER CODE
04LA-97-0481 01 1L amber glass HUMACID
Final Page of CHAIN OF CUSTODY DOCUMENT FOR REQUEST NUMBER 3778R Page 1
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... Received for DISPOSAL By: Date Time Remarks:
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aLYSIS: SIX FOLD DOC

FRACTIONATION

rlUHdA! Lab Au:

S7L

{PBOCEDURE:  USES/¥RI 13-4

pl:

7.5 3

MR lheaty

;

U5T04ER:
0ST04ER°S

CO¥DUCTITITY: s 2. ¥/ 2 plBOS

% r .lv/ LF-376 &

&

AXPLE BO: NET5R:
{ls44pLE DILUTION: SCREER DOC:
SAMPLE DOC AVERAGE |DILUTION DETERMINED BLANK RESULT
FACTOR (001D
10 LAREST 0.1) MG/L C MG/L C MG/L C
A, INITIAL 5.5¢ Si/ |k
$E5
B. HCL 0.439 .43 v3/v1
¥v2_ 0.3257 4%
C. NacH /7.0¢ V4/V1
vy/e 1§% /5.0
D. XAD L, 48 298 v2/V1
//
v2 415D ¢. 55
E. CATION A 4. ¢q V2/V1
7 ‘
A= 2, 47 & 95 -
F. ANICN 277 2.77 v2/v1
XYz /.37 2.4¢
[VOLOME FRACTIONATED | V1 | 27 [prLoTED TO VOLME | V2 iz
| VOLOME HCL, | va| 25 & | vVOLOME NacH |vi| 275
Eowus BLARTS: [0 2213 e floano | o, 020 wac i | o.2¢F  wnc |
L CALCULATED RESULTS !
20741 FYDROPHOBICS 1-) 10741 EYDROPIILICS D
BASIS B BASES D-1
ACIDS c ACIDS i-
| HEOTRALS 4-3-3-C TEOTRALS 7
CONNERTS: 74 FMix Lot A AR
. . P/ A SRS el
2 7 Gt
Ggow Frrrm D S
ee b.53¢C A7 L i
//'M S, 577 3./9 |
'—”_-:—-—
(st 5o Ode b WL /5, <77 |[S5VIERAD — Tt 77 -2. .7 |
V4 YRITE
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ANALYSIS: SIX FOLL LA

e ruuau Lao Bv:
75 FIUPEIVIAN. FRACTIONATION Iz
LABORATORIES, INC. BOCEDURE: _USGS/NRI 19-4 pB: 5. 77 METER: “hee~ €7/
Ouali(yAn.aIyacalSmriCesSince 1936 0STONER: COSDOCTIVIIL: <. ¢ 4 p¥E0S
4630 Indiana Street - Goiden, CO 80403 COSTONIR'S ‘ ‘—“——‘
SANPLY HO: WETER: Looden €7 326- =
SAXPLE DILOTION: [scRREE DoC:
SAMPLE DCC AVERAGE |DILUTION DETERMINED BLANE RESULT
FACTOR (200D
70 BEAREST 0.1) HWe/L C MG/L C M:/L C
A. INITIAL | 2, /%% /3
g5
B. HCL £, 295 .30 V3/v1
2- 01 /7 5/ s 27
C. NACH e fe 57 V4,/V1
X 16 24 2] 2,4
p4 £ 295 .37
D. XAD 0,267 ,2 7 V2/v1
2 5,/586 .29
E. CATION 0,758 L2l v2/v1
X2 2,769 .25
F. ANION S, 29L .7e v2/V1
Y- o5 | 25 1 _
VOLOME FRACTIONATED ’ vi| /55 IDILUI'ED TO VOLOME | V2 g
VOLOME ECL L va| < VOLOME NACH vi| ®c.5
—_— B I A—
OLOXS BLANIS: }_m O1A3! ¥6/L C ]cmox O.337 WLe il | 0 s wuc ;'
CALCULATED  RESULTS !
1041 NYDROPHOBICS i-D 70781 BYDROPSILICS D
BASES B BASES D-§
ACIDS ¢ ACIDS - 5-¥
EEOTRALS 4-D-3-¢ EE0TRALS ¥
CONXTETS: > . _ )
= Grgorr LT = .0F
A ,0,5'/ 2, .2 .73
|
1
VLIS S P 70 (WK oo/ 77 |[uEviEeg a2 I
§;20/%

e




ANALYSIS: SlX FULD LA

rU“ﬂLS LaD Ay

72 HU AN FRACTIONATION Z¥E2 - <y
LABORATORIES, INC. [PROCEDORE: USGS/NRI 13-4 BE:_7.2 5 Wi covee GV
Quality Analytical Services Since 1936 USTONRR: " % —20 ¢ « 7 08DUCIIVITII: 2 7< u¥E0S
4630 Indiana Street - Colden, CO S0403 UST0MER’S 4'17,5——4
MMPLE BO: -~ 4in -17 -¢¥S/ [/ MAMR:E L N &5 - rig- 2
SLNPLE DILOTION: 2 SCREEA DOC: .5
SAMPLE DOC AVERAGE |DILUTION DETERMINED BLAKK RESULT
FACTOR (2008D
10 §EARESY 0.1) MG/L C MG/L C MG/L C
A. INITIAL | £. /5 £/9
£, 20
B. HCL 4,843 L6 V3/v1
X2 _ Q7 -73
C. NacH /2.5% v4/v1
xt1¢ 17 (0. 7
X FA5 [2.57
D. XAD BAS- W v2/v1
. " ~
)15 A e £
A2 p2Ep ) 2,28 AT 2-27
E. CATION /.70 L CF veve
i
l
vz /S 222 2. 2%
F. ANION i i V2/V1
._-&'_:_é—'i'?j = e —_— ——— = ___.———__.—_—j_:______—"___“—'—.__
VOLOME FRACTIONATED vi| ‘£c DILUTED TO VOLUME | V2 /5
| VOLUME HCL V3 25 VOLOME NACH \2! 5.
COLUNE BLARKS: _|[LLD . /57 BE/L C ]@os 0,337 gL ol | o244 wpc |
CALCULATED RESULTS
T0TAL BYDROPHOBICS 4-D 10TAL BTDROPEILICS D
BASES B BASES D-1
ACIDS ¢ ACIDS i-1
| EROTRALS £-D-B-C FE0TRALS ]
e
COMNEATS:
|
|
st 5. - Ml W e, 5o J[mTINED T/ Wi /o - 7
P 322791
2



YSIS: SIX FULD LA pueross weo ov.
FRACTIONATION AYed -0) Do
[PROCIDURE: 0SGS/¥RI 19-4 pE:___ 7265 MITR: Che. 47
Quality Analytical Services Since 1936 DST0¥ZR: e L 2¢.....,_._. COSDOCTIVITY: O3 < pXB0S
4630 Indiana Street - Golden, CO 80403 USTONERS /""7&,4«‘ -
APLE BO: ¥4 A =27 -4S/ /At 5 7 3262
{ISAXPLE DILOTION: ___—<— SCRERE DOC: £.3
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FACTOR (R008D
10 FLAREST 0.1) MG/L C MG/L C MG/L C
A. INITIAL | 4. Z2¢ £ 20 |
6.7
B. HCL 0. 22 . D2 V3/v1
XZ- 4,337 %
C. NaCH /e V4/V1
Xx/ec /. sS 14. 7
X4 2. 52 il c?
D. XAD 2,75 Zrsf4  V2/v1
2. 42
/r 2 L 37 1.6 ¢
E. CATION /.75 1.9% V2/V1
9.3 % ‘
X2 12b 2.2 4 ’
F. ANION /.07 P V2/V1
r2 0,568 | JE 4
VOLOME FRACTIONATED Vi| %¢ DILUTED TO YOLUME | V2 /&<
VOLOME HCL V3 75,2 VOLUME NACH Vi 26
OLUXH BLAKES: [m £, a2 KLC fjatin | o 29, X6/L C Exmx l S5y LC |
[ CALCULATED  RESOULTS
*0?AL HYDROPROBICS i-D 107AL ATDROPHILICS D !
BASES B BASES D-§
ACIDS £ ACIDS 57
| woris 4-)-3- JEOTRALS 7 - |
. Lzed plbnded Y AP Crdo
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|
|
J
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HUFFMAN Analysis: TOTAL ORGANIC CARBON (TOC)
Method: 0O SM 5310
LABORATORIES, INC.
) Quality Analytical Services Since 1936 - — O _EPA SW-846 9060
;’; \ 4630 Indiana Street - Golden, CO 80403 Detection Limit:  0.05 mg C/L
o #/7/‘4)/7&(;/?/ SFreer ton 1575 | Analyzer Ol Model 700 TOC Analyzer
5 mg/L Std: BN= %7 MWmgL Std: 7¢ BN= %/ 100 mg/L stock Solution ~ BN= 77
DKHP O BenzicAcid O OKHP @BawicAcd QO OKHP @BemcicAdd Q__s4= 44/
prepdate /J -/ -95  prep date S—s—FFox- /045 F 7 | prepdate P-3-_95 e AtZ
Sample # Dilution Loop Size | TIC TOC Notes QC % Recovery
_ 5,05 | (mgll) (mg/L)
13 / &/ﬁ/xaw $55, Y  Leray
] /7{ / OA/O P et Ska' }/ &
/ 5 / DA/P FrAame 560, 3 L
) ¢ ARl e 5837
7 Mol e 5569 e
/5’ / /;/I/P/W"“/ 5555/ /"’1//
- XKH
el
ve MiZer~ 5./57 4
o1 2¢ ?/«/;ZM 7/22¢7
23 AP\ LT JOY32E8
a2y 28| ol 2 ExdA
A
2¢ 2|5, ﬂ,.i/ J, 55037
rap 7
AHF
AR B 0.595¢4
2% AW E L0253
n4 ATV/E 7 0, 14578
30 AWz  Tn 201493
3 34137 T~ 8. 55727
232 3NBTL T 8§.c97%
33 323|Re77 O5Tn £ 524
3¢ 33| 2097-03T~ LR9TT
N EENA
35 Y270 A -or I 7 Z
§ =S ’(Lf’ﬂ?- </ I
OF 35| ay az-p "~ L1955
PR - ‘
A/%al)ét)j;ru‘a;, D:«nc/[’— s — 7 7 Reviewed ‘f/_/ Date O -2 - > Pagc_Lof_i
rev. 0.0 10/6/95
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HUFFMAN Analysis. _ TOTAL ORGANIC CARBON (TOC)
Method: 0 SM 5310
LABORATORIES, INC.
Quality Analytical Services Since 1936 - — 0_EPA SW-846 9060
- agso |naij£a)§}t§2 (E.‘o/ld?e;. co 8%’»0-3/5 .97 Detection Limit: 0.05 mg C/L
. ‘ ' . odel 700 1
SR T S 17 SO-1S-97 Analyzer: Ol Mode TOC Analyzer
5 fg/L Std: BN= 77 10mglL Std: # BN= 74/ 100 mg/L stock Solution ~ BN= 77
@KHP 0 BewicAcd O QOKHP @PBenzoicAcd O QO KHP QBezicAad QO é/_ z//
prepdate o~/ 5- P prepdate /o - /S -7 7 prepdate 9-35-727  AKdadd
Sample # Dilution Loop Size | TIC TOC Notes QC % Recovery
S 05 | (mg/L) (mg/L) _
Fa .
3724 B82-0/ iz ¢, 20723
T é/ /97YS
35 a?c/az—aw%y *—17*75‘:;
. <A S, A3
FTNE oo Erf2TT3
77
¥\ pr 12723
Y\An BB1 L 0.575¢7
LN A B2 O,09477
PNALS 3 T, 54835
AN AnBlY 2 2447
N An O/5 0. 1873
KN TB) £.23£455
AN o T /2 0,258/
_ —
4s\caT B/ > PL5| 6735727  posssi/
55
(i latBr Y r o483 033207
selr 7515 b,25062]
st ] pes ¢ 71033
7/
S22 - o.c870)
s3 \XalD B/ ) L2305
9 Wud /= d,2/25/
sl X P IS D, 21276
sl Yo 81F 2,150 7
N\ Xe Ll B/S 0. 2005
;{ .561/1 P 0,5’7232
5 LI L5859/
(0 WL 50y e 2755
Aglyﬁ)/;i;’/’-é D:nc/f',_ }s - 7> Reviewed f // Date /'//.’ -7¢ -7 Pagez of_i
rev. 0.0 10/6/95
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HUFFMAN Analysis: TOTAL ORGANIC CARBON (TOC)
Method: O SM 5310
LABORATORIES, INC.
Quafity Analytical Services Since 1936 - — O _EPA SW-246 9060
4630 Indiana Street - Golden, CO 80403 Detection Limit:  0.05 mg C/L
Analyzer: Ol Model 700 TOC Apal
oS Ve ST ENFT Srr fF 4555 e b il
s mg/ std: BN=927 7 10 mg/L Std: BN= #6/ 100 mg/L stock Solution ~ BN= 2 ¢
@XHP 0O BenzoicAdd O OKHP @BamicAdd O DXEP icAad Q_L= &£/
prepdate /p- )5 ~57 prepdate g — /5-F 7 prep date 9-7o5-F)
Sample # Dilution Loop Size | TIC TOC Notes QC % Recovery
0S {mg/L) mg/L)
FINPE H.5Cy O.R773~
F2\Srd H.SOy Y2 & ,A5703
(3151 H.564 2,434 3
b4 100703 k5 vz 4. 31508
(5|R¢9 7 <3Th 837632
EE\ayeZ-cr /1250 y2 0.9073¢
&7 | R IL-c1 /1256 0.393796
£5 Ny -ct 0 e e ;= £.3755&
ET2epa-e1? H: 5% 0. 360
7¢ ’/o,o ~ /. 03655
71 L 8,677 7
72 L A V2 0,2¢318
73 e; 1‘\ qu/(9éfz
ST A
79 attan - ¥ /37633
25is7d Ae Q. 7E7¢c
Y| 209 7-¢2 Aa e & 3754
FN3697 e3 A L (5223
I8N eslo2 01 A ¥zt £,5295¢
g
T\ ovez-cr An YR LA
OCRYeR -1 O fme Azi C,5/5375
§Hogez-c/v Anl /0697
“ - /. 02335
N e LeA2535
83| 276/35
89|z cq 7 ¥ £, 169¢
A sealy P gel ysepy R g DR pe g Page o2
. rev. 0.0 10/6/95
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Analysis: TOTAL ORGANIC CARBON (TOC)
ﬁﬁﬁ?ﬁlﬁﬁﬁiﬁ!ﬁg Metho"t _ 0 gAsg$~s46 9060
4630 Indiana Street - Golden, CO 80403 Detection Limit: 0.05 mg C/L
R A L Ol Model 700 TOC Analyzer
N - T G Lt R A
prep date /O0—~/5 -7 7 prepdate 0 ~/ s -7 ) prep date 7 - Fo-7%
Sample # Dilution Loc;ixzje (r“_{gm) gnc;:L ) Notes QC % Recovery
S5 lor e «F O, 258/ 2
FENsr-d ea+t v R STLEF
87\sTe Cat- Y. 436/5
58 |2c37-e3C47F ¥ 2 /0307
§Ne77-03Cat /, J055€
2003402 -c/ Co T Yy /) /4577
71 \pys2-0r Cat 1. 89778
S e S L 26443
77 ez -cr /.95%03
| 5 X 5./200f
75 /ab g L 09sg
THDE Xal? xz O, 156y
F2\pr Ko 0, 26592
75\ STd Yol rz R 5254
7T Yap2 4. S74F
1000 2095-63 Aa® — /. /4576
19002 97- 3 K> /.52733
e CY Y 7 [/ 7377
70 oz ~er Yo 2.87747
2N 0 Kl o2 ). 3743/
/5424 p2-¢) P XD R, 5255
/l4 L 27 S.c9cf >
/07 VoY 0. 7634
TS or 4o w y &,253€%
' gL Dae o e po | e 7 | bae Page Zof S
g rev. 0.0 10/6/95
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HUFFMAN

LABORATORIES, INC.
Quality Analytical Services Since 1936

Analysis:

TOTAL ORGANIC CARBON (TOC)

Method: C sSMs310

0O EPA SW-846 9060

4630 Indiana Street - Golden, CG 80403 Detection Limit:  0.05 mg C/L
SV Ly . ST 5 A PP /A”y 15 T Analyzer: Ol Model 700 TOC Analyzer
5 mg/L Std: BN= 77 7 10 mg/L Std: BN= ¥¢/ 100 mg/L stock Solution ~ BN= 57
OKHP 0O BezicAcd O OKHP B-BeizoicAcd O BEEP @ABamzmicAcdd Q__LL= Y4/
prepdate g - /5 - 27 prepdate /¢ -,/S_ 77 prepdate P-2s-7y AT 2L
Sample # Dilution Loop Size | TIC TOC Notes QC % Recovery
(mg/L) (mg/L)
Aal
/¢ 7 NOL A 4 1%/ 2,92 20
' /,
100N Mad £ 4. 35507
112 |26 92-034504 Xr /, 80058
11212050 a3 A% 6 1 x4 3.64925
/17877
174\ 2 900-01440 X /8
15 A2 2-¢/ L 30/ pRA 3.6 7
y L'q¢ A
/7 zyog-o%)w X b /, s St
YT
77 g0 or e e 251723
8 7
N S o S./5HF
jegl 7
LT 0, 16436
] 2¢ ;“[3? ~o/ -—é‘ ”? ,}75/’/{
J2INA 32 - L £ R5252L
/A2 343 2 _ o2 2.517/7
1230 Q432 - 02 2 .-5/523
RNY32-22 3.6654/
)25\ 393 2 -3 3,03 457
/27 [yt m /8R4
2 R o 07550
_ﬁ—m
JA9 DE J.0685/0
ARG T Ry i i A N A

rev. 0.0 10/6/95
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SFL# 00045 G7:51:395 TOC = 21.5704 mV O.77850 ug C Uolva/o ppe

SFL# 00044 07:54:40 TIC = 26.1907 mV 1.18792 ua Q.2752% poi
SFL# GOO44 07:39:40 TOC = 26.3377 mV 1.194%59 ua 0.2Z655 pp

0n

SPL# 00047 0B:0OZ:43 TIC = 25.794&4 mV 1.16995 ug C D.2Z2167 por
SFL# 00047 0B:07:438 TOC = 25.5878 mV 1.16057 ug C 0.22981 ppr

SFL# 00048 0Bu1G: DO TIC = 3Z9.32086 mV 1.78291 ug C 0.33Z05 por
SFL# 00048 08:1i5: 00 TOC = 9Q5.2642 mV 4,22086 ug C 0.835&1 ppr

SFL# 00049 0B8:12:55 TIC = 24.84622 mV 1.12767 ug C Q.22330 por
SFPLE 00049 08:Z7:5G TOC = Z7.35923 mV 1.70325 vwg C O.33727 ppr

i

SFL# 000580 0B:27:00 TIC 25.3988 mV 1.13200 ug C 0.228131 por
SFL# 00050 08: T2 G0 TOC = 3Z2.3212 mV 1.46598 uag C 0.29029 ppr

i

SFL# 0O0O051 08:25:05 TIC 7.690G74 mV 0.734882 uag C 0.OR07 por
SFL# 00031 0B:40:05 TOC = 119.2371 mV 5.00424 ug C 0.99092 ppr

SFL# 000352 DBE:4Z2:10 TIC = &.4%9672 mV Q.29466 vg C 0.088BZ3 por
FPL# 00032 08:48:10 TOC = 9.69440 mV G.43970 ua C 0.08707 ppr

9.3429 mVv 1.339%96 ug C Q.26327% por
3.7031 mV 1.16580 ug C 0.2308% ppr

SPLE OOO083 0B:3B1:13 TIC = 2
EFL# O003R3Z 0B:56:15 2
SFL# 00054 OR:59: 20 TIC = 27.4Z%Z78 mV 1.24449 ug C 0.24647% poro
SFL# Q0S54 QF 0420 TOC = 25,6609 mV 1.07318 ua C 0.21251 ppr

SFL# 00055 02:07:25 TIC = ZIZ.4&6532 mV 1.951787 uwg C 0.Z20056 pon
SFL#E QOO3E OR:12:25 TOC = 23.68%96 mV 1.07448 uag C 0.21276 pon
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TIC = 29.8280 my L ID290 u
TRO = 20,1724 mV 0.921494 ug
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0. 267FC pon
G.1811i7 p

SFL# 00057 OGP 2T TS TIC = 3I3.2927 mV 1.51004 ug C G.29901 pon
SPLE OO0S57 - it=Fhuts TOC = 22.2852 oV 1.51078 ug © 0.20015 ppa
09:T1:40 T O.18449 pon
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R
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SPL# Q0061 (@ 55: 58 TIC = 19.444%9 mV .88204 ug C 0,174844 pDn
ZRL#E 00041 100G 85 TOC = ZETL.Z161 mV 1.51110 ug C 0.29922 ppn
1G04 00 TIC = Z20.953& mV G.95G47 g © G.18821 pon
1Cz 000 THC = 28,4234 mV 1.29824 uo C TL25V0R ppn

Q5 TIC = 20.1727 mV Q.R1494 ug
7

> x 118 pon
17:05 TOC = 48.3%371 mv 2.19240 uag 13

1
G445 ppn

00
T

SEL#E GOO6L 10: 2010 TIC = 18.0544 mV C.B1888 ug C GL1&6215 pos
ST BPL# 00064 10:25:10 TOC = 27,9480 mV 1.08&20 ua C O.21508B ppr
R

! Lo TIC = 20,3962 mV Q.92510 ug C GL.1B218 pon

SFPL# CGOO&T
oF -

'S P 4

Mo

= TOC = 41,2301 mV 1.870046 ug OLZ7020 ppn

S 1C: 2420 TIC = 17,4097 mV Q.79871 uwg C G.1%814 pon
SEL# 10243 220 TOC = 45,2559 mV Z2.0871% ug C G.407286 ppn




o

I 4

Qo048
Q0068

Qo069
00069
GOQT70
GOOT70

00671
GOO7 1

T
372

Go072
GOO73
0007
OO074

GOO74

Qo075
OQOT7S

OQO764
OOOG7 4

GQQ77

GOOT7

GOG78
GO0OTa

7S
CH30OT79

Fon

OO0

QoQel
Inlnlnichl

OOOER

P oo T

[eINIST=N

OOORS

OG0a7
OO087

OO0ORR

(IRt

Aot w Y ol

1G:52:30

A tal -

10:57:30

11:00:38
11:05:38

140
13:40

11:32:55
11:37:585

zz  am
T R

o

b3
Ry~

i
|
tn

.
[

ot
k) B3

. o~ L B o P
12212820
~ ey
12:18:20
PR B ] e
sl sl
1, Y2 e
RSVl e -

12:435:40
12:90:4G

12:58Z2:45
12:598:4%
1320 S0

1Z:18:00
17:253:00

1T LT A e Ty
RIS S B

- P
1= =110

TIC
TOC

TIC
TOC

TIC
TOC

TIC
TOC

TIC
TOC

TIC

TGO

TIC
TOC

TIC
TRC

i

i

i

it

il

It

19.3632
37.7297

19.4120
BO.36356

IS.0232

-~ bl g
~_~x_-7/ wt

192.572

A T
Pt o Y 4‘-_"..1-."

I08 .30

41.1167
42.2434

D6.ETIU

72.612&
’

45,5822

28.40464

4Z2.84%4
112,950

42,9609

= e
87 .7 OED

L S S
18.741¢

m

-
)

1~

]

~,
o

[

19.5585
113,940

17.4985
2ATT.TDE

46.4%Z23

172,818

ALl sl

mV
my

mV
mV

mY
mY

mY

mY
my

mY
my

my

mV
my

my
my

my
my

mb
my

my
my

my
mY

my

¥}
;

my

my
mYy

my
my

my
mVy

my
mV

mv
mV

Q.87825
1.71129

G.88078
Z.63418

0.75871
5.27459
0.80OZ7S

0.38924

1.7
1.1

1.48659
&.F2013

.28959
3.9835

1.86491
1.91602

2.9704%9

3.EFET

2.1101
2. 64707

1.94324

53.1230=

1.94854
Z2.61970G

0.B8T150
0.3I1252
0.80501
¢.85488

(.88963

1.306352

G0.79267
12.53984C

0.B&4T4

- e i d
L22.4027

2.102877

D.L.OT06C

ua
ug

uag
ua

ug
ug

uag

ug
ug

ug
Lg

)
00

ua

o0

Mo

0.17391
0.338864

0.17441

0.72360

G.158146
1.03655

0.15915
0O.07707

G.Z4788
0.21818

GL.203FLE

0.29659

0.29477
1.370Z%

028556

2.76900

026928
0.37940

G.AR22E

G I8EE!

G.51875

0.484658
1.06647

CL17556

. 164465
G.06188

- e e

pof
ppn

pom
Ppm

ppm
pom

pom
ppm

PO
ppm

[ty

ppm

ppm
PR

piom
ppm

Dom
ppm

pom
ppm

piom
Ppm

pom
pom

pom
Fpm

pom
pom

DT

iJ

T3
iJ

nm

uyulyy
popm

2om
PDm

Rom
pom

[mEmEry
e

[3 i

0 o



SFL# 00082 Z:247:15 TOC = 201.031 mv Y.110wY Wg o L.DUDoe pPan

69.8448 mvy F2.16722 ug C G.62731 pon

SFL# 00020 13:D90:20 TIC = .
SFL# 00090 Z:585:20 TOC = 127.588 mV 9.78695 ug C 1.1459% ppn
SFL# 00091 Z:0B:205 TIC = 1958.846 mV 7.20470 ug C 1.42667 pon

SFL# GO091 14:02:28 TOC = 211.31% mV ®.59751 uwg C 1.89970 ppn

SFL# 00092 14:06:30G TIC = 76.9215% mV 3.488%90 ug C 0.869087 pon
SFL# 00092 14:311:30 TOC = 135.8B79 mV &.07228 uog C 1.2024% ppn
SFL#E O0GP3 14:14:35 TIC = 160.771 mV 292G uwg C 1.44797 popn
SFL# COOF3E 14:19: 325 TOC = 220.90G2 mV 10,0194 ug C 1.98440% ppn
SPLE L0924 14:22:40 TIC = 25.0034 mV 1.13407 ug C 0.2245%¢6 pon
SPL# O00%4 14:27:40 TAOC = J70.071 mV 25.8564 ug C 2.12009 ppr
SPLE 00023 14:30:45 TIC = 1Z.B747 mV 0.62930 ug C 0.124&1 pom
SFiL# 00095 14:75:45 TOC = 10.75338 mV G.48775 ug C 0.094658 ppm
SPL# 00094 142328 :5C TIC = 16.2781 mV 0.738Z2 ug C 0.14620 pom
SPLHE 00094 14:4%:50 TOC = 20,7139 mV 0.939531 ug C 0.18604 ppm
SFL# 0007 14:46: 55 TIC = 17.3819 mV 0.79743 ug C ©.15791 pom
SFL# QOGI7 14:51:585 TOC = 29.9304 aV 1.35754 ug C 0.2688Z ppm
SFL# 00098 14:35:00 TIC = 17.6097 mV 0.79871 ug C 0.15816 pom
oFL# OoG098 15:00:00 TOC = 281.51&6 mV 12.76886 uvwg C 2.52847 ppm
SFL#& GQOe9 15:03:05 TIC = 19.4748 mV 0.BB3EEL wg C 0.17491 pom
SFLE 20099 15:08:08 TOC = 492.411 mV 22,6062 uwg C 4.47648 ppm
L SPL# OOG1oo 15:13 30 TIC = 3Z9.18671 mV 1.77621 ug C 0.Z5174 pom
)‘“"""*',—\ R N s PR - ~ o= — - ” - .
SPL# GO100 158:i&:10 TOC = 127.903 mV D2.B0122 ug C 1.1487& pom
’
SFL# 19:1%:15 TIC = &7.6204 mV I.0470% vwg C 0.&60720 oom
SFL# 15:24:15 TOC = 214.58% mV P.7ZE01 ug C 1.92735 ppm
EFL# Q0102 19:27: 20 TIC = 44,0199 my 2.99444 ug C 0.59293 pom
FL# CGOI02 15:22: 20 TOC = 1Z1.200 mW 5.95077 ug C 1.17827 pom
SFLE 00103 15:25: 25 TIC = 148.737 mV S.744620 ug C 1.2355E8 pom
SFL# 00103 18:40:25 TOC = 22Z.979 mV 15,1589 wa C 2,01147 pom
i TIC = 3Z9.4251 my 1.78819 ug C 0. 35409 pon
i TOC = 132.4B1 mVv H.FZ311 wa C 1.37171 pom
15:531:35 TIC = 74.7602 mV Z.390B6 ug C OL&TI4E oom
iD:5&: 30 TAC = 250.802 mV 11,2765 ug C 2.25258 ppm
SFLHE GO106 15:5%: 40 TIC = 23,5094 mVv 1.0&6871 ug C 0.21113 pom
SFLHE 001046 1hed: 40 TOC = 561.228 mV 25.43554 ug C S.04067 ppm
SPL# Q0107 16507145 TIC = 17.1931 mV QL7782 ug C G.15442 pon
SFPLHE QOLGT i6:12: 45 TOC = 7.8T245 mV GLTEE25 ug C 0.07024 ppm
SFLYE GO108 16812:50 TIC = 9Q.21508 mV 0.417%4 ug C CGLOEZVA pon
o BFELHE D108 i&e20: 80 TOC = Z1.474F mv 1.42757 uwg C 0.28268 ppm
SFL# O0109 160 2Z: 85 IC = R.BIZT50C mV 0.400G45 wg C Q.0792% pon
SFL# ) 16£:¢28: 55 TOGC = 44&.9193 mV 2.12811 ug C 0.42140 ppm
TIC = 9.846F26 mV 0.447 &5 wa C 0.0688&4 pom
TOC = Z209.722 mV F.51224 ug C 1.88Z462 ppm




SFLH 60111 16:45:05% TOC = 485.2Z2 mV 22,0085 ug C 4,500/ D

SFLE 00112 16:48:10 TIiC = B.615%&1 mV 0.22077 ug C O.07738 poi

E gL A

SFL# 00112 16:57:10 TOC = 200.521 mV ?.09496 ug C 1.80098 po

SFL# 00117 16
17

al TIC = 10.0885 mV 0.45757 ug C 0.0%060 por
SPL# 00117 3

TOC = 406.711 mV 18.4289 ug C T.64928 ppr

SFLHE OG1l14 17:04:20 TIC = 10.1158B mV 0.45881 ug C 0.0F085 pon
SFL# 00114 17:09:20 TOC = 130.256 mV %.91251 uag C 1.170679 ppr

12:25 TIC = 17.35381%9 mV G.79745 ug C 0.15791 pon

SPL# G0115 :
117:25 TOC 364.758 mV 16.9442 uwg C Z.27607 ppn

S5PL# 00115

i

EPL& OO11é& 17:2G:30 TIC = B.28B8%7 mV G.Z75895 ug C 0.07444 pron
SFLE 00116 17:25:30 T0C = 17Z%.087 mV 7.8590862 ug C 1.95458 ppn

9.73345 mV .44147 ug C O.08742 pon

SFL# C0117 17:28:325 TIC =

SPL# 00117 17:3T: 30 TOC = 213.8B%94 mV l L2371 ua € 2.81927 ppn
SFL# 00118 17:26:40 TIC = 2Z1.1236 mV 0.925809 ug C G.18972 pom
SFL# 00118 i7:41:40 TOC = S73.5467 mV 26.0130 ug C 5.15149 ppm

0.27921 pon
0.104746 ppm

SFPL# 00119 17:44:45 TIC = 26.7005 mV 1.21104 ug
SPLE 00119 17:49:45 JOC = 11.6£199 mV 0.32704 ua

00 no

SFL# Q0120 17:32:50 N.L. TIC = 1203.26 mV 86.37257 ug 17.0%941 pom
SPLE 00120 17:97:50 TOC = T16.224 mV 14.7428 ua 2.84016 ppm
SFLE 00121 1B:00: 35 N.L. TIC = Z20B32.47 mV F.1385 wg C 1i€.44%Z% ppn
SFLE 0121 1B:05:55 T0C = Z14.8%8 mV 14.2827 ug C 2.828246 ppim
O SPLE 001227 18:0%:00  N.L. TIC = 1801.2&8 mV 81.69%0 ug C 16.1780 pon
“SPLE Q0122 18:14:00 TOC = 317,443 mV 13.2248 uwg C £2.8171%9 ppm
L . :
SFLE Q0127 18:17:05 N.L. TIC = 1897.42 @V 86,0603 ug C 17.0417 pom
SPL# COl12% 18:22:05 TOC = 21Z.28%4 mV 14,2371 uwg C 2.81927 ppm
SPL# 00124 N.L. TIC = 1837 my B83.1458 ug C 1&£.4645 pom
SFLHE 0124 TOC = Z41.702 mVv 153.4803% ug € F.06841 ppm
SPLE Qo125 18:25:15% N.L. TIC = 41772.17 mV BO.37%96 ug C 19.91&2 pom
S[EL#E GO125 iR:ZT8: 15 TOC = EEF7.918 oV 130353267 wg C 3.034%99 ppr
SFL# TiC = my 1.79%9533% ug C Q.2771% pon
SFL# TOC = my 5.5407% ug C 1.09717 ppe
SFL# 18:4%: 25 TIC = it 1.22776 vwg C G.24712 por
SEL# 12:54:25 TacC == mV 5.26411 nug C 1.04240 ppm

1.5%&17 ug
0.3F680 ug

M
Th L
~ D
[V
o}

L 27 2G5S L2T80G3 ug G.24%15 pon
TOC = 7.88B292 my G.34797% ug C G.06B10 pom

0
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Tritium concentrations are expressed in TU, where 1 TU indicates a T/H ratio
of 107'®, 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., XA = 5.576% year’’. In this scale,
1 TU is 7.088 dpm/kg H,0, or 3.193 pCi/kg H,0, or 0.1181 Bq/kg H,0 (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 1s used. The stated errors, eTU, are one
standard deviation (1 sigma) including all conceivable contributions. 1In 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., A = 5.65% year!. 1In that old scale, 1
TU(old) is 7.186 dpm/kg H,0, 3.237 pCi/kg H,0. 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

Iritium Scale (New)

F = 0.9645 - (year-1990) x 0.0008
i1.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 O 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 II1.8, 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
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

i 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.
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ID: DEC 01°97 14:26 No.002 P.02

Tuesday, October 28, 1997 REQUEST NUMBER: 3807R

Los Alamos A ;- ANALYSIS TYPE: RAD
«._.ATIONAL LABORATORY %E

ATTN: H. Gote Ostlund
UOM TRITIUM LABORATORY
4600 RICKENBACKER CSWyY.,
MIAMI, FL 33149-1098

Please analyze the enclosed samples These samples are on:

according to the schedule indicated:
SHIP DATE: 10/20/97 LANL Request Number: 3807R
REPORT DUE: 10/28/97 Per Agresment Numbor: PO 256BA
TURN AROUND REQ'D: 5§ day Project Cost Code: MA4255600030

RAD SCREENING: Yes, Received

COMMENTS: LA - 1048, AP; PO # G5005. AMENDED : CORRECTION ON REPORT DUE DATE. 4v
10/28/87

LANL ER SMO CONTACT:/ Joylene Valdez MS HB65 5056859968
gaa S /(8 l [
P

Signature: -

ANALYSIS  ANALYTE(S) || SAMPLE CONT SAMPLEY  DATE COMMENTS
ORDER CODE D iD MATRIX SAMPLED
.- LH3 04LA-97-0480 09 w 10/6/97
A= Final Page of REQUEST NUMBER 3807R Page 1



ID: DEC 01’97 14:26 No.002 P.03

Monday, October 20, 1997 REQUEST NUMBER: 3807R

Los Alamos ANALYSIS TYPE: RAD
7 NATIONAL LABORATORY

ATTN: H. Gote Ostiund
UOM TRITIUM LABORATORY
4600 RICKENBACKER CSWY.
MIAML, FL 33148-1098

Please analyze the enclosed samples These samples are on.

according to the schedule indicated:
SHIP DATE: 10/20/97 LANL Request Number: 3807R
REPORT DUE: 10/10/97 Per Agreemant Number: PO 256BA
TURN AROUND REQ'D: 1 day Project Cost Coda: MA4255600030

RAD SCREENING: Yes, Recelved _
COMMENTS: LA -1049, AP; PO # G5005

LANL ER SMO CONTACT Juylene Valdez MS HB65 soiessgses
Signatur {31 'va we \ /() ‘(’99}

ANALYSIS ANALYTE(S) 3 SAMPLE CONT SAMPLE“ DATE COMMENTS
ORDER CODE D iD MATRIX SAMPLED
M3 04LA-97-0480 09 w 10/6/97
\ Final Page of REQUEST NUMBER 3807R Page 1



TERED
DATA EN 110397 4 REQUEST NUMBER: 3818R

D ED ANALYSIS TYPE: RAD

Tuesday, October 21, 1997

Los Alamos | :
B NATIONAL LABORATORY

% ATTN: Judy Stone
WESTON
208 WELSH POOL ROAD
LIONVILLE, PA 19341-1225

Please analyze the enclosed samples These samples are on:

according to the schedule indicated:
SHIP DATE: 10/20/97 LANL Request Number: 3818R
REPORT DUE: 11/11/97 Per Agreement Number: 7791L0014-9S
TURN ARQUND REQ'D: 15 day Project Cost Code: MA4255600030

RAD SCREENING: Yes, Received

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

LANL ER SMO CONTACT: ~lgoylene Valdez MS H865 5056659968
Signature? A J‘kai C Q CQ A
ANALYSIS ANALYTE(S)\J SAMPLE CONT SAMPEE  DATE COMMENTS
ORDER CODE ID ID MATRIX  SAMPLED
LH3 04LA-97-0483 07 w 10/16/97

i .//I/ii-,Vf Final Page of REQUEST NUMBER 3818R Page 1



Monday, October 20, 1997 REQUEST NUMBER: 3818R

LOS Alamos ANALYSIS TYPE: RAD
NATIONAL LABORATORY
%.. ATTN: Judy Stone
WESTON
208 WELSH POOL ROAD
LIONVILLE, PA 19341-1225
Please analyze the enclosed samples These samples are on:
according to the schedule indicated:
SHIP DATE: 10/20/97 LANL Request Number: 3818R
REPORT DUE: 10/28/97 Per Agreement Number: 7791L0014-9S
TURN AROUND REQ'D: 5 day Project Cost Code: MA4255600030
RAD SCREENING: Yes, Received
COMMENTS: LA - 1049, AP; SAMPLE TO BE SHIPPED YO TELEDYNE
LANL ER SMO CONTACT: ene Valdez MS H8§5 5056659968
sonatwre Ay e O all 04
{ - —
ANALYSIS  ANALYTE(S) b SAMPLE CONT SAMPLEZ’ DATE COMMENTS
ORDER CODE 1D iD MATRIX SAMPLED
H3 04LA-97-0483 07 w 10/16/97
Final Page of REQUEST NUMBER 3818R Page 1
Y




o

¢9 LabNet

a division of Recra Environmental, Inc.

L RECRA

Virtual Laboratories Everywhere

18 November 1997

Mr. John Miglio

Los Alamos National Laboratory

TA-3, Building 271 #
DP. O1U MS-H865 ”.
Los Alamos, NM 87545 '

Ref: Subcontract No. 7791L0014-8M
Data Package for RFW Batch 9710L.884
LANL Request No. 3818R
Dear Mr. Miglio:
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,

o Recra LabNet Philadelphia
sportSenii |

Fosrovedy: - Jdith L{ Stone
/s f 2 Senior Project Manager
Aade /
E\:ﬁ:\l Cw. e / i

Enclosure: ) e

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



‘) TELEDYNE
BROWN ENGINEERING
Environmental Services

WESTON/LOS ALAMOS NL PROJECT 50 VAN BUREN AVENUE

P.0. BOX 1235

WESTWOOD, NEW JERSEY 07675-1235

(201) 664-7070 FAX (201) 664-5586
AR

Case Narrative/Cover Sheet for Reports of Analysis NUREEYE

and Lab Data JSEE - *

Date 11-10-97

TI #'s 660617

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.

Bench & Calibration,
Work Sheet Background
Contents: Procedure #'s Pages & Source Checks
Reports of Analysis 1
Tritium PRO-052-35 2 13
C-0-C 4
Other -

TIQA Spike Activit Ci/l) for TI # 60444

Nuclide Introduced Acceptable Range Measured % Recovery
H-3 1400 + 400 1000 - 1900 1350 + 220 96

: , . 1 /

“I certify that this data package is in compfia the terms and conditions of the contract, both technically and for completeness, for other than the conditions

detailed above. Release of the data co inghis hWata\package has been authorized by the laboratory manager or his designee, as verified by the
fs

following signature.” A.J. Hogan,
4 7




TELEDYNE BROWN ENGINEERING ENVIRONMENTAL

REPORT OF ANALYSIS

SERVICES

RUN DATE 11706797

WORK ORDER NUMBER CUSTOMER P.0O. NUMBER DATE RECEIVED  DELIVERY DATE PAGE 1
JUDY STONE 4-5927 LL-2293-F4 MOD 1 10/22/917 10/28/917
RECRA ENVIRONMENTAL INC
208 WELSH POOL ROAD
LIONVILLE PA 19341-1333
LICUIDS

TELEDYNE COLLECTION-DATE MID-COUNT

SAMPLE CUSTOMER®S STA  START sTOP ACTIVITY NUCL-UNIT-% TIME VOLUME - UNITS

NUMBE R IDENTIFICATION NUM DATE TIME DATE TIME NUCLIDE { PCI/LITER) us/M ® DATE TIME ASH-WGHT-% » LAB.

60617 001-04LA-97-0483 07 10/16 H-3 LeTe 1. E 02 10/29 5

LAST PAGE OF REPORT }}‘)/"“"‘#‘”
APPROVED BY J. GUENTHER 11706797
SEND 1 COPIES TO REO81S JUDY STONE
2 - GAS LAB. 3 - RADIOC CHEMISTRY LAB. 4 -~ GE(LI) GAMMA SPEC LAB. 5 - TRITIUM GAS/L.Se LAB. 6 - ALPHA SPEC LAB.

N



ley 145

V< v e W
Customer_K ec1n . TRITIUM BY DIRECT COUNT Counter 2 55D
Analyst J 2 LIQUID SCINTILLATION Disk
Preparation Date_Jv 2197 WITH SECONDARY RESULT
Distilled N \
Mud Sarmple ot €t evecl
10 m! H20O
Mid Count At VLS Bkg. ViaS RS/SW
TINo | Type |(MM/DD HHMM) N min ml cpm EfT. gmwet | gmdry gm/aliq Result
bobin | L JrvYes\aq {300 200 |10. 0|1 25 [009
Secondary Result
bol ' L ’U\’b”l\‘l’l 222 |2vv | w0125 .p9q
Secondary Result
ToTAL-

Secondary Result
Lobi7) L Yo )1@'6;’) 522 |40 100 .25 . 009 LY. 1-E Y2
Secondary Result 2.§ T3vEo)
Secondary Result
Secondary Result
Secondary Result
Seondary Result
Secondary Result
Result Units A , Ic. b QY> pae!? 29 -9

— Ehlrkfcd (0h4/37 Cale. by >y ate 1
Code A (Q2M_  Checked by 375 Dpate_19-29
IWL-39d ‘

- ied 07/05/84 Rev. 12/04/91
L

¥

-



Customer__7_/ & N T BY DIRE T Counter 22520° 2 S50

Analyst O 12 LIQUID SCINTILLATION Disk
Preparation Date_'V - %2 97 WITH SECONDARY RESULT
Distilled
10 ml H20
Mid Count At VLS Bkg. VlaS RS/SW
TINo | Type [(MM/DD HHMM) N min ml cpm Eff. gmwet | gmdry gm/aliq Result
ol | wo | vwlailaq | 282 [we | 1002000 IT. <42 o3
Secondary Result -S4yS r.).B(a E(E
47 H‘IMT 10D w1202 ) 098 |0.0 - 2310 Cy oo
Secondary Reshlt 250 h |q.ﬁ €O|
Secondary Result J:r .4 20 EQ—Ol)B
4y wh laq [ aeq [ve [1o-ofoag |009 12 L p.n E O3
Secondary Result , D—J By E“'OD)/
Secondary Result <
Secondary Result
Secondary Result
Seondary Result
Secondary Result

Resull Units 2 { [L ' Calc. by Z})él’)/k Date _{| 3 )QJ
Code A : Checked by Q > Dpate___ D )Y

IWL-394d Issued 07/05/84 Rev. 12/04/91
v




“WTELEDYNE
. ISOTOPES
INVENTORY OF CERTIFIED STANDARD

NUCLIDE: H-3

PURCHASED FROM: ST

CERTIFICATE NumMser: <P 4L D13\ oate:  _1lasizg

PURCHASE ORDER NO: 58500 DATE: 9122153
DATE DISPOSITION COMMENTS

AN/ 10 MW
+ 10.022 8’70,': ’ 200 0

P 550 ulnna Eeld XP
il

l

CERTIFICATE ATTACHED
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i

18 Mar 97 02:38

Page #3

Protocol #:ig

Tiae: 30.00

Data Mode: Count Standards
Background Subtract: None

L.

uw LCR

Regicn A 0.0 - 8.4 0

Quench Indicator: tSIE/AEC
Ext Std Terminator: Count

257
0.3

#=7 NIST 4926 D - {3{: ULTIMA 6OLD XR
Low Level Count Mode On

sS4 TIME
1 Z0.0C
2 T0.00
L0 ED .00
S FI0.00
6 TO.00
7 30.00
8 3JI0.00
? F0.00
10 30,00

CPMA
601,33
477 .57
460.7Q
409.20
272.63
264.90
148.90

81.37
45.97

-
22.07

SIS
7.338
6.948
6.828
6.632
5.932
5.732
5.125
4.738
4.576

T
LIV

BKG
0.00

H3 10.0ML GXR QUENCH

Nuclide: H3S710ML

LSIE FLAG
238.25
208.98
201.25
193.41
139.73
122.36
82.439
60.156
46,042
30.810

(ORORORDEDEDEHENE R/ )]

hat}

User

FACKARD



21 Mar 97 1%:%%

Page #2

.
hY

ki,

=: DM

s “SIE/AEC

™

tEIE
238.25
208.93
20L.2
193.4.
129.73
122.36
82.44
&0.26
%6.04
30.81

AR
18.2
14.34
13.84
12.22
7.76
7.26
3.77
1.92
0.98
0.40

243



2l _Mar 97 18141 : Fage #31
Protocol #:114 I+ 10.0ML GOLD User t PACKARD =

Tise: 100,00
Data Mode: DPX Nuclide: H3G10MLY7 Quench Set: A397i0ML

Background Subtract: None

(8 L. LR 281 8KE
Region At 2.0 - 10.4 0 0.3 0.00
Region B: 18.6 - 136 0 0.0 0.00
Region C: 1.5 - 10.4 0 0.0 0.00

Guench Indicator: tSIE/AEC
ext Std Terainator: Count

wueinescence Correction Gn
Heterogeneity Monitor On
Low Level Count Mode On

S# TIME cFPMA CFMEBE DFM1 tSIE EFFA
1 100.00 468.08 3.11 2585.18 238.76 0.18
2 100.00 I67.15 12.73 2582.10 209.49 0.14
3 100.00 3I52.70 11.81 2612.54 200.70 0.14
4 100.00 3I10.64 12.06 2639.23 191.35 0.12
5 100.00 201.89 11.75 2623.75 141.76 0.08
6 100.00 182.20 14.26 2548.79 122.29 0.07
7 100.00° 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 0.00



3

te

06 Dct 97 18:10 ]1PA TABLES Page #3
14C EFFICIENCY:
Value Date Time
95.48 30 Apr 97 10:54
95.89 01 May 97 10:35
5.55 02 May 97 17:24
96.11 = 05 May 97 13:24
- 95.64 09 May 97 02:43
95.71 12 May 97 15:43
9S5.42 13 May 97 12:21
95.5S 14 May 97 13:15
?S5.77 18 May 97 09:49
95.84 22 May 97 01:32
?5.13 22 May 97 17:16
95.53 28 May 97 05S:11
?5.79 29 May 97 09:52
96.01 30 May 97 07:39
96.31 31 May 97 08:02
?5.39 01 Jun 97 09:13
95.96 03 Jun 97 11:46
95.90 05 Jun 97 10:26
?5.76 06 Jun 97 0S5:19
96.19 07 Jun 97 07:33
?5.41 10 Jun 97 06:30
@5.59 11 Jun 97 19:23
95.41 - 12 Jun 97 20:57
96.17 16 Jun 97 00:12
?5.71 17 Jun 97 11:40
?5.988 19 Jun 97 20:33
95.42 23 Jun 97 02:15
95.67 25 Jun 97 03:40
9S.69 26 Jun 97 04:30
@5.67 27 Jun 97 13:33
Q.22 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
$5.60 10 Jul 97 03:39
96.01 12 Jul 97 21:48
G6.03 14 Jul 97 19:03
?5.81 19 Jul 97 06:00
95.93 24 Jul 97 06:02
25.46 25 Jul 97 00:03
?5.03 29 Jul 97 14:50
5.46 30 Jul 97 03:53
95.84 3L Jul 97 06:08
95.81 01 Aug 97 06:42
95.20 04 Aug 97 16:49
96.05 06 Aug 97 05:24
96.03 06 Aug 97 14:53
95.59 08 Aug 97 01:40
95.98 09 Aug 97 20:44
95.41 18 Aaug 97 06:17
95.81 20 Aug 97 18:21
95.98 22 Aug 97 17:06
96.01 24 Aug 97 15:48
96.04 27 Aug 97 04:00
96.04 28 Aug 97 22:00

10



L

06 Dct 97 18:10 1PA TABLES
95.93 01 Sep 97 13:17
9%5.54 03 Sep 97 10:06
95.72 05 Sep 97 08:24
96.06 08 Sep 97 20:08
?S.46 13 Sep 97 21:03
@5.51 16 Sep 97 09:33
?S5.79 18 Sep 97 11:11
95.54 23 Sep 97 04:42
94&.04 26 Sep 97 10:07
95.82 29 Sep 97 12:48
96.30 01 Oct 97 08:15
25.54 03 Qct 97 15:39
95.71 06 Bct 97 16:01
95.635 26 Feb 97 22:00
95.55 27 Feb 97 17:585
95.13 04 Mar 97 01:04
?5.75 05 Mar 97 01:47
25.21 07 Mar 97 17:45
95.51 09 Mar 97 11:44
25.56 11 Mar 97 17:18
25.58 12 Mar 97 21:58
25.94 14 Mar 97 11:39
9S5.69 18 Mar 97 01:04
96.26 19 Mar 97 02:26
95.7% 21 Mar 97 05:46
95.41 21 Mar 97 15:57
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
9S5.76 28 Mar 97 23:25
25.92 31 Mar 97 22:58
?5.59 02 apr 97 21:08
?5.30 03 Apr 97 22:59
95.62 04 Apr 97 20:57
96.10 07 Apr 97 16:49
?5.86 09 Apr 97 05:08
95.93 10 Apr 97 08:33
96.00 12 Apr 97 09:47
95.68 17 aApr 97 10:34
@5.96 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
935.76 Mean
0.276 SD

100 # of points

11



0k Oct 97 18313 IPA CHARTS Page #1_

Farameter: 14C EFFICIENCY
Total FoinZe:100 Valid Points3i00 Mean: 25.76 SD: C.279
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(S

06 Oct 97 18119

IH EFFICIENCY:

Fage #1

Value

65.18

65.29

65.19

65.43

63.2
65.01
&5.03
65.41
65.C5
69.57
65.20
65,258
65.22
&9.39
&4.98
&5.03
&£5.71
6% .84
. &2.40

6%5.48

6S.57
65.29
s85.74
65.12
63.44
54.92
65.37
65.23
&£5.11
&5.26
54 .93
63.10
.02
55.51
S5.370
&8.33
64 .96
4845.23

= M
e ke

65.03
65.14
6£9.40
&S.04
&5.20
£3.26
&65.07
64.99
65.28
65.2

&5.08
5.3

64.99
&4.87
&5.00
65.22

IPA TABLES
pate Time
01 May 97 10:37
02 May 97 17:2
.05 May 97 13:28
09 May 97 02:44
12 May 97 15:44
13 May 97 12:23
14 May 97 13:16
18 May 97 09:50
22 May 97 01:33
22 May 97 17:18
26 May 97 05:13
2% May 97 09:54
0 May 97 07:40
IL May 97 08:03
01 Jun 97 09:14
02 Jun 97 11:47
08 Jun 97 10:2
0& Jun 97 05:21
07 Jun 97 07:34
10 Jun 97 06:32
11 Jun <97 19:24
12 Jun 97 20:58
16 Jun 97 00:13
17 Jun 97 11:41
19 Jun <7 20:58
23 Jun 97 C2:16
23 Jun 97 03:41
26 Jdun 97 04:31
27 Jun 97 13:34
29 Jun 97 00:04
01 Jul 97 02:24
04 Jul 97 02:01
08 Jul 97 13:23
10 Jul @7 0Z:40
2 Jul 97 21:49
14 Jul 97 19:04
19 Jul 97 06:01
24 Jul 97 06:03
25 Jul 97 00:04
29 Jul 97 14:51
30 Jul 97 03:54
Z1 Jul 97 06:09
Ol Aug 97 06:43
04 Aug 97 16:50
06 Aug 97 0526
D6 Aug 97 14:54
08 Aug 97 01:42
09 Aug 97 20:4%5
18 Aug 97 06218
20 Aug 97 18:2%
22 Aug 97 17:07
24 Aug 97 15:50
27 Aug 97 04:02
28 Aug 97  22:02
01 Sep 97 13:18

13



04 Oct 97 18319 IPA _TABLES Fage #2

65,00 0T Sep 97 10:07
&4.82 0S5 Sep 97 0B: 28
&65.14 08 Sep 97 20:10
65.09 L3 Sep 97 21:04
65.0°9 15 Sep 97 09:Z
65.17 8 Sep 97 11:12
&5.03 23 Sep 97 04143
65.12 256 Sep 97 10:08
44,60 29 Sep 97 12:49
69.13 01 Cct 97 08:16
64.87 02 Oct 97 15:40
84,92 D6 Det 97 16:02
69.28 26 Feb 97 22:02
&65.32 27 Feb 97 17:57
&5.73 04 Mar 97 01:05
65.38 ¢S Mar 97 01:48
&L .24 07 Mar 97 17:47
5%.09 0% Mar 97 11:45
65.39 11 Mar 97 17:2
65.04 12 Mar 97 21:59
&5.44 14 Mar 97 11:40
L e5.22 - 18 Mar 97 01:05
&5.14 19 Mar 97 Cc2:27
&3.76 ! Mar 97 05:47
6S.25 2L Mar 97 19:98

&S .TT 24 Mar 97 19:36
&HS.TT 2% Mar 97 23:2

58 .09 28 Mar 97 0I:26

[

2C.51 27 Mar 97 Q0:44

52.57 22 Mar- 97 25:2
oS08 TL Mar 97 23:090
a5 .72 T2 Lor 97 21:09
LT LR T Agpr 97 ZTLe0
; 22 Id Apr 97 20133
e e 2T &zm 97 1£:50
STLDT TS apr 57 05:09
oI I L3 Amr 7 3:34
it BT 12 dpr 97 09:48
EB.20 17 Apr 97 10136
£Y. T 19 &pr 97 04:42
HT .22 22 Apr 97 17:07
¢32.92 24 Apr 97 08:11
EZ.OS 27 Apr 97 2127
5% .41 29 Apr 97 08:26
65..4 30 Apr 97 10:3%5
&5.17 Mean

G.204 SD
1006 # of points

14



06 Qct 97 18146
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“JCTELEDYNE ISOTOPES

DACEQROUND
uo-nﬂnr&ej;_njj Liquid Secintillation

Countsr P_QS (o)

Control Limits: 1mlultima gold XR 3.-8. cpm: 3 m1 uitima gold XR 3.-8. cpm; 10 ml

ultima gold XR 0.5-8. cpm

Date at

1 100%‘5 1. 07’\.)_3 .ﬁ
_2 lm‘ ] ]-‘q‘

s H OO 1.OS”

4 110 1.10 ] 933

s 100 [ 10/ tv7 Jlre %B
—j.L koo - 23 v’B

8 Gy 1- 1L 9&
-2 —

Q01 oo -1 5 Q._i-
1q | ro0 -4 9 B
nl Goo 111 B
1w | Jeov l-2¢ PR

15

6 | 2o/ 145 ERC)
17 J
SREERAY 0t o.72 |95
8 bo P L. 1] %&_
|l 106 2=
-2l
= .
g 200 . 2.0 % _
24 | 2p0 2.93 1
= | oD L32 1
26 oD 104 %{
2z ' 1
2
2 Qoo )0+ QB

X o]

3]
Comments/Changee: -l

Reviewed bnM Date:__|O ?Iqj
IWL-G5A 3/94

16



[5ete

eI ELEVTNE ISOTOPES

RACEQROUND
Ionnnnrcg‘___xjﬂ_ Liquid Sciantillation

Couater 62\33

Coatrol Limits: 1 ml ultima 3014 XR 2.-8. cpm: 3 m] ultima gold XR 2.-8. cpm; 10ml
_ ultima gold XR 0.5-8. cpm

IWL-6SA 3/64

17

o 1omigidicom SO migid feom)  1100migoldicom) |
4 | Oplaco 1t ]ag
(B0 ). 00 n
20V oY
4 |00 110 (L2
< A
6 L,ooli oo 200 YR EEY %
2 1100100200 jop ) 8] 22 i
1l 1w 0.90 0.7 A2
9 lien]i00/200 0.t7)090f110 O
10 1oc [ [
VIR o Y21 £40]1-31 2n
a2 Yoo £-13 (zin
| 0D /X 1%
14 |100/10 Jp]‘)T/I-OZ
1s 20D J.2}
16 |200/260 10 124
12 1o 59
18 1.1 [.c3
19
-0 00 1.37
21 {J6D 198
=2 1107 .04
2 |10 )icv L.03/43>
2 iﬁo 11D fgfvl; 24
= oo .
26 H1lT '
_z | iovaeopro 139 /0 94)1.25
—z_|/00[200 1:33].2<7
2 phojece 1-24Jo27
2 ||V 124
31 {200 113
Commestes/Changes: L -
Reviswed by:éé'mw Date:_[{ - 3“4\7




SR RECRA
Hi(H/\l.;th\l s nity ‘
47,00 554 Custody Transfer Record/Lab Work Request LabNet

client  LANL~RAZOHF 35/ K Refrigerator # | 13
id
Est. Final Proj. Sampling Date _ ___ WType Comtainer :'”IU; iP
20l
Project # CATHY ‘Q(?L'/ OO 1 ~9 9 ’ C] ’UO Liquid Ly73)
Project Contact/Phone # B i Volume ol
RECRA Project Manager _ Ts . Preservatives —
ac 3PEC pa CLpar § DAY ORGANIC INORG
. ANALYSES a !l 2 leml o p
Date Rec'd /& A/~  Date Due /e ZR‘L_, REQUESTED > GLZig0isl ™ 3|3
Account # LN, Lm ooy T I s
MATRIX wai —r— lﬁ RECRA LabNet Use Only ]
CODES: _ v |
Lab . N . Date Time ] | i

5. Soi D Client ID/Description Cl::)/s)en Matrix | e Collected 'X : { ! &\
SE - Sediment ! \7)
SO - Solid MS | MSD A 44
SL - Sludge - va
wowae O )Y A~97-04E3 07 W jateis| — Ve
A- Air
DS - Drum

Solids
DL - Drum

Liguids
L- EP/TCLP

lL.eachate
WI - Wipe
X - Other
F- Fish

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS ] DATEREVISIONS [
}
Special lns(rucuons ‘—,L) v Ne MM/L 3 AGC D RECRA LabNet Use Only
/’\ /0 L/L N //\J //'C/' -~ ‘ Aﬂﬁ“ SL,A/B&/J l.z_\, 7‘6,?‘('0 y,‘f*e Samples were COC Tape was
2] W/ 1} Shippedd 4 1) Present gn Quter

A5 (¢ .

4117 9909 3642 Do N

2) lJnhvoz.n on Quler
! 2) Amment m@ Parkaq o N
K3 Rm‘,mvtg)qn Good 3} Present on Sanple

. - Condihory” YJ or N @(u N
55 .
N

B 4} Labels Indicate 4) Unbroken on

Properly Piggerved Sample C% jot
i ished Received . Relinquishe Received C}s\
Refinquishe b Date Time ?) shed b € Date Time Dicropancies Botween or N COC Record Present
= y y y Siunplec | ables ;mdu %) Recewed Within Upon Sampie Rec'l
y - ; : COC Recond? Yy arn (N Holding Ti Y Jor N
0 Cx |/ Yk i ’
}’7[.& X / /t/) 1JC0 NOTES N

L REWR&}T EN [

18




WESTON®

OFF-LOAD / SUBCONTRACT FORM (side 1)
Client Name: CAnNC I;’z‘;)_ 3813 331R Today's Date: 0 ,Ioz 1|47
Lab Project Manager: (T’Jd((/z Shoria_ Total No. Samples in Shipment: 3
Datﬁe;:@fxpected: 10l2¥]52 Work Order #: 02744 ~Q Y-00/
(circle /
RFW # Cgrl:.ct‘l::n Quant. Matrix Parameter g:': g:: Rogfi:ud Dei. m Maz' * Sumphm'd Tl/ng:' M.R.::Od
ZRATYALL IR Wa '\NJ} “‘“/a? | e | fw(( o Lof™ ) fan medol Jeledly
] Lowirtiasi- j»w*‘ pebhe o ;;,;m of
g H3) '
;}7,0(_%2{ l"/"”";lJ LS X\H 2, x‘\/27 0 " N N N (AN "
(@)
-
Other special requirements/cetifications: ﬁé’j’m]‘ AL lla sa i \LAe LA A (._

,040?4@2 gD I

7
Ao /Qg'mud Nl bl A
Hazard/Satety: No/Unknown = High Hazard HIJh PCBs/Dioxins Other
(please circle andindicate)
| Laboratory Sign-Off: X ”QKZJI/H""\
RFW 21-21-00: ,:8-11/94

Date:

10 )1 5%




Monday, October 20, 1997 CHAIN OF CUSTODY DOCUMENT NUMBER: 3818RC
~ Los Alamos
% . NATIONAL LABORATORY REQUEST NUMBER: 3818R
ANALYSIS TYPE: RAD

ATTN: Judy Stone
WESTON
208 WELSH POOL ROAD
LIONVILLE, PA 19341-1225

SAMPLE CONT CONTAINER ANALYSIS
[»] 1D DESCRIPTION ORDER CODE
04LA-97-0483 07 500 mi poly H3
Finel Page of CHAM OF CUSTODY DOCUMENT FOR REQUEST NUMBER 3918R Page 1
Datse Time Received By: Date Time
[0-20<¢y /510
PRINTED SIGNATURE ,
wafer s000 TS T ey 100d
N PRINTED NAME SIGNATURE
PRINTED NAME SICNATURE

Remarks:

PRINTED NAME SIGNATURE

21



Monday, October 20, 1997 REQUEST NUMBER: 3818R
Los Alamos

ANALYSIS TYPE: RAD

.. NATIONAL LABORATORY

S,

ATTN: Judy Stone

WESTON
208 WELSH POOL ROAD
LIONVILLE, PA 19341-1225

Please analyze the enclosed samples These samples are on:

according to the schedule indicated:
SHIP DATE: 10/20/97 LANL Request Number: 3818R
REPORT DUE: 10/28/97 Per Agreement Number: 7791L0014-9S
TURN AROUND REQ'D: § day Project Cost Code: MA4255600030

RAD SCREENING: Yes, Received
COMMENTS: LA -1049, AP; SAMPLE TO BE SHIPPED YO TELEDYNE

LANL ER SMO CONTACT: ene Valdez MS H865 5056659968

SN NP

!

ANALYSIS ANALYTE(S) |SAMPLE CONT SAMPLE =/ DATE COMMENTS
ORDER CODE M >} ID  MATRIX SAMPLED
04LA-97-0483 07 W 10/16/97

Final Page of REQUEST NUMBER 3818R Page 1




£

997 REQUEST NUMBER: 3844R
| ANALYSIS TYPE: RAD

Thursday, Octobe

- Los Alamo

NATIONAL LABOw TORY

ATTN: Judy Sio* 2 97— 10" 1 h 3
WEST( -
208 WE' ;H POOL ROAD
LIONVIL_E, PA 19341-1225 -

Please analyze the enclosed samples These samples are on:
according to the schedule indicated:
SHIP DATE: 10/23/97 LANL Request Number: 3844R
REPORT DUE: 11/23/97 Per Agreement Number: 7791L0014-8S
TURN AROUND REQ'D: 30 day Project Cost Code: MA4255600030

RAD SCREENING: Yes, Received
COMMENTS: LA -1049, AP; PLEASE SHIP SAMPLE TO TELEDYNE.

LANL ER SMO CONTACT” Joylene Vaidez MS H865 5056659968

Signature; Uy LU&L/K UQK
1 s
ANALYSIS ANALYTE(S)\/ SAMPLE CONT SAMPLE  DATE COMMENTS
ORDER CODE ID ID MATRIX SAMPLED
H3 04LA-97-0486 06 w 10/20/97
Final Page of REQUEST NUMBER 3844R Page 1

00005



Thermo NU tech

601 Scarboro Road
Oak Ridge, TN 37830
- (423) 481-0683
e TNU-OR-6856 FAX (423) 483-4621
FAX (423) 481-0121

November 24, 1997

John Miglio

Los Alamos National Laboratory
TA-3, Building 271, DPOIU
MS-H865

Los Alamos, NM 87545

CASE NARRATIVE
Work Order #97-10143-OR
LANL Request # 3844R

SAMPLE RECEIPT

This work order contains one water sample received 10/29/97. This sample was analyzed for

Trutium.
CLIENT ID LAB ID
04LA-97-0486 97-10143-04

The file name for this sample is 3844R1.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.

NN

M.R. McDougall
Laboratory Manager

Date: S"l‘_.i ]3 g

. 00022

A Subsidiary of Thermo Ramediatian, & Thepma Toeo -
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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 © HIGH EXPLOSIVES
o SEMIVOLATILES O INORGANICS

o PESTICIDES/AROCLORS X RADIOCHEMISTRY

GENERAL CHECKLIST

PRESENT?
6 if “yes”
0 if “no”
Case Narrative
Airbills (no. Of shipments_ )
Chain-of-custody records
Sample tags
Sample log-in sheets
Internal lab sample transfer records
and tracking sheets
7. Other? Identify

bW

S THT

Are all samples assigned to the SDG present? ° YES (o]

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)

7 7
/] 4 ,
Signature/lst validation: z2;7\\§ //Cv//«\\“-5£Ls4z7

Signature/2nd validation:

Qualifiers entered by: Date:




Thermo NUtech

RECRA Environmental, inc/JLANL
Method Blank

971014302
METHOD BLANK
SDG: 9710143 Client/Case No: RECRA Environmental, Inc./LANL-3844R
Contact: John Miglio Contract: L00228
Lab Sample ID 971014302 Client sample ID Method Blank
Matrix: Water
1 sigma
Resutt Error MDA RDL

ANALYTE Method pCi/l pCifi pCi/t pCi/l __Qual
Tritium EPA 906.0 Modified 160.28 153.31 516.12 300.00 U

00025

Lab ID _TNU/OR

Form LANL-BLK

Report Date 11/24/1987

Page 2 of 4



Thermo NUtech

RECRA Environmental, Inc/LANL
971014303 Duplicate
DUPLICATE
SDG: 9710143 Client/Case No: RECRA Environmental, Inc./LANL-3844R
Contact: John Miglio Contract: L00228
Lab Sample ID: 971014303 Client sample 1D 04LA-97-0486

Matrix: Water

1 sigma
Result Error MDA ROL
ANALYTE Method pCi/l pCi/l pCi/l pCi/l Qual
Tritium EPA 906.0 Modified 2466.32 223.39 515.42 300.00

00026

Lab ID TNU/OR

Form LANL-DUP

Report Date 11/24/1997

Page 3 of 4



CCS AND VALIDATION

Explanation of qualifiers (Q):

U

J

Ug

PM

The analyte was analyzed for but not detected above the
reported EQL

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

The analyte was analyzed for but not detected. The
associated value is an estimate

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 _

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.)

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)

1 Tracer/carrier recovery < 10%.

la Tracer recovery 10-30% and the result > EQL.

1b Tracer recovery 10-30% and the result < EQL.

lc Carrier recovery 10-40% and result > EQL.

1d 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
QW 4 Sample result > EQL but < 5X 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 o agreement between the
results - within an SDG.

8 One result > EQL and the difference > a factor of 1xEQL for
water and 2xEQL for soil.

9a Result < MDA and MDA is < EQL.

9b Result > MDA but <« EQL.

10a Result <« both MDA and EQL.



10b

11

17

Result < MDA but > EQL.

Result is less than three times the reported l-sigma
uncertainty.

A zero was added to the result field because the laboratory
did not provide a value or a MDC.



oy

““RADIOCHEMISTRY

target analytes <5x the amount
in the blank

available but <5x the amount found in
the associated blank, it should be
qualified as U. In making this
comparison the differing aliquot size of
the blank and sample being tested
should be taken into account.

Lab Control Sample (LCS) OK

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-
for < 75% and J+ for > 125% R6
If the LCS sample tracer/ carrier Ré6d
recovery is < 10%, qualify the associated
sample data as P for nhon-detects.

Matrix Spike (MS) A

See

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.

A matrix spike is required for

tritiumm analysis. No matrix spike

was reported. The sample result

is qualified as A.

Method blank OK

Present? X yes no Obtain from lab. Q=A

1/SDG If the sample resuit > EQL or no EQL is R4

hsR97T




of detection than simply
considering the MDA or EQL
since sample results > than
both the EQL and MDA may still
._Je qualified using this test.

the reported 1-sigma uncertainty.
Equivalently qualify as U those results <
1.5 times the reported 2-sigma
uncertainty or < the reported 3-sigma
uncertainty.

w.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 J if there is not 3c 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.

R8

If one result > EQL and difference >
factor of 1X 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.
iﬂ“ Qualify as U those sample results <the | R9a

Confirm that the MDA of each MDA.

reported analyte in each sample

and blank is <EQL. Qualify as U those sample resuits > MDA | RSb
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

M & RT7




.. Iracer/carrier recovery

Present? yes no

Tracer recovery for alpha spec
analyses 330 %

Carrier recovery for
beta/gamma analyses 3 40%

NA

Obtain from lab. Q=A

If tracer/carrier recovery < 10 %, qualify
results as R

If tracer recovery is 10-30%, Q=J
if result > EQL and UJ if result < EQL
If carrier recovery is 10-40%, Q=J

if result > EQL and UJ if < EQL

pol
ek

Jos]
-y
—
[

o)
-
-
o

X
-t
b
(g]

X
-
s
o

|

9T



971014304

Thermo NUtech
RECRA Environmenial, Inc/LANL

SAMPLE DATA SHEET

04LA-97-0486

SDG: 9710143

Contact: John Miglio

Lab Sample ID: 971014304

Client/Case No: RECRA Environmental, Inc./LANL-3844R
Contract: L00228

Client sampie ID 04LA-97-0486
Matrix: Water

S

1 sigma
Resuit Error MDA ROL
ANALYTE Method pCi/l pCi/l pCi/l pCift Qual
Tritium EPA 906.0 Modified 2811.16 A 232.81 517.75 300.00
Lab ID_TNU/OR
Form LANL-RES
Report Date 11/24/1997
I —

Page 4 of 4
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.-NATIONAL LABORATORY

D :&TA ENTER ;’D { REQUEST NUMBER: 3845R

Friday, October 24, 1997
110397 4 ANALYSIS TYPE: OTHER

Los Alamos

ATTN: Sue Zeller
HUFFMAN LABORATORIES

4630 INDIANA D

GOLDEN, CO 80430

Please analyze the enclosed samples These samples are on:

according to the schedule indicated:
SHIP DATE: 10/23/97 LANL Request Number: 3845R
REPORT DUE: 11/23/97 Per Agreement Number:
TURN AROUND REQ'D: 30 day Project Cost Code: MA4255600030

RAD SCREENING: Yes, Received

COMMENTS: LA - 1049, AP; PO # G50040018-2A. AMENDED: CORRECTION ON REPORT DUE
DATE, JV 10/24/87.

LANL ER SMO CONTACT@):ene Valdez MS H865 5056659968

Signature X \(VUU\\ 0ix s L., ) Qﬂ L L)L_7
ANALYSIS  ANALYTE(S) Q SAMPLE CONT SAMPI® DATE COMMENTS
ORDER CODE D iD MATRIX  SAMPLED

HUMACID 04LA-97-0487 01 w 10/20/97

Final Page of REQUEST NUMBER 3845R Page 1



Thursday, October 23, 1997 REQUEST NUMBER: 3845R

Los Alamos ANALYSIS TYPE: OTHER
= NATIONAL LABORATORY

pL

ATTN: Sue Zeller
HUFFMAN LABORATORIES
4630 INDIANA
GOLDEN, CO 80430

Please analyze the enclosed samples These samples are on:

according to the schedule indicated:
SHIP DATE: 10/23/97 LANL Request Number: 3845R
REPORT DUE: 10/28/97 Per Agreement Number:
TURN AROUND REQ'D: 2 day Project Cost Code: MA4255600030

RAD SCREENING: Yes, Received
COMMENTS: LA -1049, AP; PO # G50040018-2A

LANL ER SMO CONTACT oylene Valdez MS H865 50p6659968
Signature:
7]

[
ANALYSIS ANALYTE{S) SAMPLE CONT SAMPLE DATE COMMENTS
ORDER CODE D ID MATRIX  SAMPLED
HUMACID 04LA-97-0487 O1 w 10/20/97

L Final Page of REQUEST NUMBER 3845R Page 1



HUFFMAN

LABORATORIES, INC.
Quality Analytical Services Since 1936

' . s 4630 Indiana Street » Golden, CO 80403
John Miglio Blgpe: (303) 278-4455 « FAX: (303) 2787012

s

1O0S ALAMOS NATIONAL LABORAT &R\ IQUS R
SMO, TA-3, Bldg. 271, MS H865
LOS ALAMOS, NEW MEXICO 87545 te e \\\4‘q7

October 30, 1997

g
SIX FOLD DISSOLVED ORGANIC CARBON
FRACTIONATION RESULTS

N

Sample 04LA-97-0487 01
Conductivity: 120¢
(microsiemens/cm2)
pH. 8.3
Dissolved organic.
carbon (MG/L) 7.6°
Hydrophobicsyo
Total (MG/L) 4.20 (55)
basese 0.0 (--)
acidse 1.90 (25 .
) RcportSentTo:
neutralseo 2.30 (30)
AosrovedBy:_
Hydrophilicse Data Qant "/}/7% e
Total (MG/L) 3.30 (44) = - 7
basess 0.0« (—-)
acidse 2.1° (27)
neutrals® 1.3 (17)

5 The numbers in parentheses are the percent of the total
D¥0.C. in that fraction.

Sample was diluted 1:3 before fractionation analysis.
Results reported are based on the diluted sample.



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
1.0OS ALAMOS, NEW MEXICO 87545

October 30, 1997

Lab. No.

SIX FOLD DISSOLVED ORGANIC CARBON
FRACTIONATION RESULTS

Sample 04LA-97-0487 01

Conductivity 122
(microsiemens/cm2)
pPH. 8.3
Dissolved organic
carbon (MG/L) 7.8
Hydrophobics
Total (MG/L) 4.3 (55)
bases 0.0 (-=)
acids 1.9 (24)
neutrals 2.4 (31)
Hydrophilics
Total (MG/L) 3.5 (45)
bases | 0.0 (--)
acids 2.2 (28)
neutrals 1.4 (18)

, The numbers in parentheses are the percent of the total
D*0.C. in that fraction.

Sample was diluted 1:3 before fractionation analysis.
Results reported are based on the diluted sample.

2480971D



HUFFMAN

LABORATORIES, INC.
Quality Analytical Services Since 1936
4630 Indiana Street  Golden, CO 80403

John Miglio Phone: (303) 278-4455 « FAX: (303) 278-7012
1LOS ALAMOS NATIONAL LABORATORY

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

A

October 30, 1997

Lab. No. 248097ST

SIX FOLD DISSOLVED ORGANIC CARBON
FRACTIONATION RESULTS

Sample SURROGATE STANDARD

Conductivity 13

(microsiemens/cm2)

pH 8.2

S?gsolved organic

carbon (MG/L) 8.9
Hydrophobics

Total (MG/L) 3.3 (37)

bases 0.0 (-=)

acids 2.9 (33) BENZOIC ACID RECOVERY 90%
neutrals 0.3 ( 3)
Hydrophilics

Total (MG/L) 5.6 (63)

bases 0.0 (--)

acids 2.9 (33) ACETIC ACID RECOVERY 105%
neutrals 2.7 (30) METHANOL RECOVERY 88%

’ The numbers in parentheses are the percent of the total
D¥0.C. in that fraction.



[ANALYSIS: SIX FOLD DOC  RUSFSAN LB §0:
A FRACTIONATION F Yoy
LABORATORIES, INC. ROCEDORE: USGS/NRI 79-4 bB:__7 c</  WETR: Ohreo—dr
Quality Analytical Services Since 1936 USTONER: OXDOCTITIII: 2. 3C pHHOS
4630 Indiana Street » Colden, CO 80403 tgsronn ‘5 v —-—
ANPLE BO: M Fet o 7326~ 2
SANPLY DILOTIOR: _____ SCREER DOC: _
SAMPLE DOC AVERAGE |DILUTION DETERMINED BLANK RESULT
FACTOR {R0UED
| 70 JEAREST 0.1) MG/L C MG/L C MG/L C
A. INITIAL | 4.3 L/Z. b
o 1
B. HeLz Py 2.2% .27 v3/v1
2. ©,20 2 4¢
C. NACH .99 V4/V1
y (¢ &:37 2.7¢
,\/l'[ <&, 5 7 [;[/ [9
D. XAD 2,29 L 27 v2/v1
1=  o./7 .25
E. CATION .27 .27 V2/V1
F. ANION _OFF e .27 v2/V1
0,23
2 0,18 i
VOLUME FRACTIONATED /é c DILOTED TO VOLOME | V2 | /&<
VOLDME ECL l l "VOLUME NACH l vi | ==
COLUNE BLANKS: ] o5 wac flanw | oo KG/L C [{ARION | o, 48 ¥/ C
CALCOLATED RESULTS ]
707AL EYDBOPHOBICS 1D /%% "mm ETDROPRILICS D
BASES B I Bass D-
ACIDS ¢ : ACIDS i-7
EEOTRALS A<D-B-C I| BEOTRALS !
CONNENTS: e DT e
/’77/.,/-/:// ,-/76’/ .«3/. .3// ?7/ ,%
(LIST A (7 et [oatg /o-25-75 [ 5 27 M -%e 77 |
/ §/22/92

7



T — [ANALYSTS: SIX FOLD DOC [Eusssi LaB Ko:
“’?’-’,.,V.HU‘FEMAN. 5 FRACTIONATION s 7S
LABORATORIES, INC. {[PROCEDURE:  0SGS/NRI 79-4 Pi:_ £ /7  NSUR: A ien EF
Quaity Analytical Services Since 1936 tusroaxn: 08DOCTIVITI:__ /7,29 _ pMEOS
4630 Indiana Street - Goiden, CO 80403 USTOH“'S
ANPLE BO: M Bl o 326 - >
SANPLE DILOTION: = swm DOC: =
SAMPLE DOC AVERAGE [DILUTION DETERMINED BLANK RESULT
FACTOR (R002D
10 §TAREST 0.1) M3/L C MG/L C MG/L C
A. INITIAL | 8. 8% Z 85
7,55
B. BOEALSC | 0,37 77 v3/v1
X2 2.9 , $9
C. NACH 224 v4/v1
1o KF3| 223
XY 5.6/ 22,14
D. XAD 5 27 g 27 V2/v1
X= 2,65 5, 20
E. CATION 5,28 5.2% v2/v1
X> 2 62 5,4
F. ANION 2:67 2..67 v2/v1
X2 .37 2. 4%
VOLOME FRACTIONATED Vi /72 |DILUTED TO VOLOME | V2 /52
VOLUMEHCL { 3| 2s.2 uVOLUMENAOH v zs
onm BLANKS: o4 KLC | g,20 XG/L ¢ |jaRIoN 2,2/ /L C
CALCULATED RESULTS
—
10T4L ETDROPHOBICS A-D 107AL HIDROPRILICS D
BASES B | Baszs D-3
ACIDS ¢ ACIDS I-¥
BEOTRALS 4-3-3-C | BEDTRALS ¥
CONNRATS: 7 (T /,/, s,
L Zc/ A 775
I ) ) ) ) c
/,L¢¢4.‘..-\,l/{ S'//A/ /—’7 wi?/_f_—-——-—
(LISY Demn - e L nt, (M /p-29-25 |[aB0IBNDD ¢ /7 M Sy 3 97 |
7 9722/97

é



e YSIS: SIX FOLD DOC  [AOFFSAN LAB BO:
7 ,,HUFFMAN,;';'; FRACTIONATION Y80 - o/
LABORATORIES, INC. nocmnx Uses /¥Rl 19-4 TN
Quatity Analytical Services Since 1936 uswux X w{/({. e ochnnn: :'/2 2., Z puos
e 4630 Indiana Street - Golden. CO 80403 USTONIR'S /7—»1724 )
“. SANPLE BO: 2o/ LA =9 7-0957 </ MiMiAadey CGF=326-2
AXPLE DILDTION: 3 SCREEE DOC:___=r/
SAMPLE DOC AVERAGE |DILUTION DETERMINED BLARK RESULT
FACTOR (R008D
70 ¥EAREST 0.1) MG/L C MG/L C MG/L C
A. INITIAL | 2 53 0 58 :
2,64
B. HEL4ADy | _©£.35 3¢ v3/v1
* R e.2¢ i
g/
C. NaoH (4,74 V4/V1
xee 1.359 1Y%
R4 9.4
D. XAD 3,28 2 29 v2/v1
xa L. 67 3 29
E. CATION 3., % R4 v2/v1
- > /12 33%
F. ANION /., 4C [ Yo v2/v1
2. & 7Y /-39 .
VOLOME FRACTIONATED Vi //2— DILUTED TO VOLUME | V2 s/ 5e
VOLUME HCL { | VOLOME NACH |
owu BLAKES: /j /L ¢ cmox ©,32 K/ C {|agiox I, & /L C
CALCULATED RESULTS : |
T0TAL RYDROPEOBICS 4-D 707AL ETDROPEILICS D
BASES B BASES D-§
ACIDS ¢ ~ACIDS i-1
EEOTRALS 4-2-3-C | §EOTRALS f
COMNERTS:
WIS et > iriod MR p-29- 7> || REVIENDD AN, M /g e 7|
S 9/22/87



LABORATORIES, INC.
Quality Analytical Services Since 1936
4630 Indiana Street - Golden, CO 80403

YSIS: SIX FOLD DOC
FRACTIONATION

Fusmx L4B BO:

R0 -C | Py

itnocxnm

USGS/“I 13-4

Pi:_ 533  MI:Dnee b/

0STO0¥ER: ~ " %w

’EUSIOBR § 2

AMPLE BO0: £/ 2L A -G7—4F7 ]

0BDOCTIVITY: /22 7 pXB0S
WLl £9-326 -2

e

EOLUH! BLAKIS: "

2, RC

25 vi| 2
inc fanmw | 232 wpe fmo | 2 zs |
[ CALCOLATED RESOLTS |

{ISA¥PLE DILOTIOR:___ 3 SCRIRE DOC:____-/
SAMPLE DOC AVERAGE {DILUTION DETERMINED BLANK RESULT
FACTOR (ROUKD
10 NEAREST 0.1) Mz/L C M:/L C MG/L C
A, INITIAL | 3Afgft .54
2 55 9, 5
7. 53
B. HCL A5G| .47 92 v3/v1
XF 2,25 Ho
C. NACH 19.34 V4/V1
X116  1Y¥e [3.¢
Y2 3.éé (.34
D. XAD 2,4/3 3.4 3 v2/v1
X2 .74 3.3%
E. CATION 3, 4% 2 YL V2/V1
F. ANION /, 5 2= (.5 2 v2/v1
-M—LAL‘_*—M—#.
VOLOME FRACTIONATED Vi yoe DILUTED TO VOLUME l V2 /¢
VOLOME HCL ] V3 ; VOLUME NACH

¥6/L €

- —
70141 _EYDROPHOBICS 4D [ ros1 pvosorrLIcs )
BASES B | BASES D-8
AC1DS ¢ 4105 B!
HRUTRALS §-2-B-C NROTRALS I
COBXERTS:
(st ~Chae Z MU o -27-57 |[mUBD 7 ~ BINZEERA
3/22/97

@)



HUFFMAN

LABORATORIES, INC.
Quality Analytical Services Since 1936

Analysis:

TOTAL ORGANIC CARBON (TOC)

Method:

O SM 5310

0 EPA SW-846 9060

4630 Indiana Stree/t/' Golden.CO80403 Detection Limit:  0.05 mg C/L
1S g S EAVT Sani - del 7
| /MZ}ZZV s L7 ne9-50 Analyzer: OI Model 700 TOC Analyzer
S mg/L Std: BN=%7 1omgL Std: & BN= #2/ 100 mg/L stock Solution ~ BN= 27
QO BawicAdd Q Q KHP icAcd Q AEHP @FBamicAdd 8, W= ¥6/
prep date /0-29 —F.7 prepdate /s— 2757 prepdate 9-3Fo-9) Al
Sample # Dilution Loop Size | TIC TOC Notes QC % Recovery
(mg/L) (mg/L)
12V p I 2. /8575
Za e . /(522
2
1 e P spass oY
sslic, s 55 |5 M
=
V4 2P S/5, £4£3 LJ
Y
27\ S e 5, 635&5]
d n
/ g Py 27 507 4
f 7
YN S 257377
Z2eN = 01578/
AN oZ 0./200Y
p
L2 S /.0¢&55
e ,
Z3 L M—-}/ /f.08287 <&/
o
A7 .
—?% 'S/[/-\ ///7’?f
T A4
zs . 5‘/2,’,1__ J.607)2
AN T T 2/320/
2D T A CofoSr2
2FVSTY  Ta 557%5
INSsT T Y, 375&
3N\ 24504 T ] - /. $3007
3N gy 50 I 28934 7
e
T2 RYZ0 -of _Z 7 §F2F3F]
e -
Podes o e . Y375/
by Ve a 5. (7 o5
A :
25 peE 0./90/ 5
AT L A | P02 gy [Redewed o Dae g, Page / of _£

rev. 0.0 10/6/95




HUFFMAN Analysis: TOTAL ORGANIC CARBON (TOC)
Method: O SM 5310
LABORATORIES, INC.
B Quality Analytical Services Since 1936 - — O_EPA SW-846 9060
-, 4630 Indang Syees ?%Iden. €O 80403 Detection Limit:  0.05 mg C/L
}5 > /;2{/‘: Aﬁ”j A/j //z - ‘;’:‘; 7 [Analyzer. OI Model 700 TOC Analyzer
5mg/L Std: BN= 97 Jomg/L Std: § BN= “€/ 100 mg/L stock Solution = BN= 7 7
OHP Q BenzoicAcd O OKHEP OBawmicAdd O @XHP @BmmicAad Q_J4 = ¥¢/
prep date /6~ 2F-9 2 prepdate /4 -2%-9°7 prepdate 2 - 325>
Sample # Dilution Loop Size | TIC TOC Notes QC % Recovery
(mg/L) (mg/L)
SENAN LS/ G 92%4
Z2AR IS/ 2 2,205
25| A~LB) 2 2, /562 2]
29 Ay B/ Y 0,25 7
Yo \CaT B/ 1,272 55
JINC o TN 2 I 9378
2N B S O, 3/67/
9380 .1 45/ 7 Ay 4
N Xal2 O/ O/ 7542
“.. v, £/ 2 S s 20
] LM ,
I Dz /00 2S
YN XD K] 3 /45 o/ 51
P7 N\ XalD 5] Y D./5537
s X HP P
g ! 12 12 S "/)////j 5-
v
S i~ oS
SZ\ YL ,ZZ;S‘Z’” x4 & 20396
S 2L HiC O, A7 ST
Sl - )
<7 ST Ha \Cu Xz R EL )
<5 STH M- 2P 0, 372/3
SE N2 Y50 - 1/ e C.RE 5P/
N5 2-0f 250 o, 35244
. 2Ly
v BSE N/So-¢f w2 X » 25293
b e A2 §£7;/ .
:/’ J{A_gjé-ﬁ/ﬂ O Y e 32
S/ T R L L
7 rev. 0.0 10/6/95




HUFFMAN

LABORATORIES, INC.
Quality Analytical Services Since 1936

'

4630 Indlanajreet = Golden, CO 80403

SO -RF-FF

Analysis:

TOTAL ORGANIC CARBON (TOC)

Method:

0O SM 5310

0O EPA SW-846 9060

Detection Limit:

0.05 mg C/L

Analyzer:

OI Model 700 TOC Analyzer

ﬁ/ézfm )BiN= 7?/ ez M mgL Std: & BN= 44/ 100 mg/L stock Solution =~ BN= ¥ 7
O BenzoicAcid O QKHP @BamicAdd QO QXHP @BaicAdd Q_¢° #6/
prepdate /c-25. 9 7 prepdate o -2 -7 prepdate 7-7o-77
Sample # Dilution Loop Size | TIC TOC Notes QcC % Recovery
. (me/L) (mg/L)
o) .5 Aj\,‘dg 2,42 775
LI o 0, /RESE
FHl or A X2 D,/F 7252,
4“5 2L _An OR3IIZF
(YNSTA An xz /, 374/
§5\S7d/ An A.é878/
bélontso-cihn  xo 0, 73755
b\ 248001 fn BALEE
tS\cuzna 8 72 0,76/54
w47 zz/yw///’-la’“ /i SALYT]
< AP O1E 2 758
2/ J,Q; £, /6539
PULYT o] a2 &, 17337
2NOT Cnt 0, 26565
NSTL_La T X2 2.£1757
st Cal” 525323
2\ oso—cr Gt X2 [, 7/0Y
TN IO -0/ Cod 3.3745)
75 ;gzyg,c;?; 2] /. J28%0
25034500/ 8 | 3., ¢ bocy
gz S\ 2K, 5730 P N2
S ,,D—L;\Xé"ﬂ - : &, 2952
A e S, /723
V8 pfe s e O, /#5651
M i T D 5. 55 R o P a0 Page g of £
/ Tev. 0.0 10/6/95
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HUFFMAN

LABORATORIES, INC.
Quality Analytical Services Since 1936

Analysis:

TOTAL ORGANIC CARBON (TOC)

Method:

0 SMs310¢

O EPA SW-846 9060

Detection Limit:

0.05 mg C/L

~/§j%?§z}§%;?% 7 2:’7 ; '_;7 Analyzer Of Model 700 TOC Analyzer
N R R e N T
prepdate /o ~25-9) prepdate /0 -29 -9 repdate 7~ 5o -7 >
Sample # Dilution Loop Size | TIC ToC Notes QC % Recovery
(mg/L) (mg/L)
SYNST Yar vz 2L S320
FS\SIH Xap | $.272 7
sh\agss- Z y2 /, €735
572 - 0 Xald 3, 2282
S8 15p.01 0 X X2 /1 73£s0
87 RiBo-0/ O Xap 3,42935)
740 S » ,f/’i/ﬂ 5, /98/5
v O 0. /4155
G2\ O Mbc A X /0 B, 36747
73\ wz gl K xy 0,5£54/
171872/ Mot Jje 56037
P57 Bd Y X per 2 IET72
T\ 4500 thety %p‘/ /,5352%
T7Rtip-of D xef S LA
73] z/;mgdgﬂ/f 410 /. 4570/
, Ao A
AL £ 3,45553
e S e s S,/345S
4 W2y £,/472/
A2 2509- o/ - .2./'-&2‘—‘5&7 s
1\ Rp9- 0 14290
Y 2508 ) A .59 71
/0513s a5~ 6/ 2.83742
Gl e 2.56972
ASo85- 2 2,73 /521
N A e R e A R Y Poge I £

rev. 0.0 10/6/95
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HUFFMAN

LABORATORIES, INC.
Quality Analytical Services Since 1936

4630 indiana Street » Go(‘?} €O 80403

Analysis: TOTAL ORGANIC CARBON (TOC)

Method: O SM 5310

{0 EPA SW-846 9060

Detection Limit: 0.05 mg C/L

- i Ao~ /0 -27 77 Analyzer: OI Model 700 TOC Analyzer
LS LY 97 o fo-29-57
5 mg/L Std: BN=5 7 Jemg/L Std: § BN= #4/ 100 mg/L stock Solution ~ BN= 57
PXHAP 0O BenzicAcd Q OKHP @BeawicAad O QOKHP QOBenmicAdad 0 4
prepdate /o0-27 77 prepdate /0 ~27-57 prep date
Sample # Dilution Loop Size | TIC TOC Notes QC % Recovery
(mg/L) (mg/L)
207 25¢ 85— 03 £.77224
@ p,/(:/ffd 5./3532,
77
"N pr 0,/235)
12038840/ 0, 67377
/30 asad- 0] 267199
N2 So04-0> &, 7£323
WS RS0d -0 2 G, 75907
A 2504 63 &) 56939
. /25043 0, 552)9
NSl RSoY- 0 0,58 28
JAASey ~ e o, 575385
/Ry R5 04~ 05 J, 276/
2 3 S04~ 05 0, 65735
AR 1:1.?/9 — /., 0S 735]
AN p1 2, 85/£2
7R3N RSed-06 2, 2250/
RR5V2569-cé 6. 00747
/2 RS0 #-0) 085 152
IR 50427 (6759
I 2804 -0F p:é86o0
IR7| 2504 - o3 0 E927Y
130 pso¥- 0T [ 75820
«W./ﬁ/ ,2509/-—0‘1 07355 ¢S

MY e | PR f- 25 -5

Reviewed {A/&/ Date //,3¢,47Z Page_X of £_

rev. 0.0 10/6/95
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HUFFMAN

LABORATORIES, INC.
Quality Analytical Services Since 1936

" 4630 Indiana Street » Golden, CO 80403 57 Detection Limit:
V1424 /é;" VA Analyzer: OI Model 700 TOC Analyzer

Analysis:

TOTAL ORGANIC CARBON (TOC)

Method: O SM 5310

O EPA SW-846 9060

0.05mg C/L

4$égfg_./j/ TP Apy (0-29-77
s fag/L Std: BN= 77 WmglLStd: © BN= £/ 100 mg/L stock Solution ~ BN= 7 7
QO BeumicAad Q OXHP DFBemwicAad O QO KHP QBawicAcd Q__ Iy = géé
prepdate yp ~27. 2 > prepdate /9-29- 9 prep date
Sample # Diiution Loop Size | TIC TOC Notes QC % Recovery
(mg/L) (mg/L)
J320 3 SoY-y2 0,5432¢
1391 . 3 o 0.58943]
P4
" LKS
/3L ,z;/,/ e /, 0488
/A LFE 0,09728
175 2L o, 0% 52}
Vi e PV -2 7-77 Reviewsd o7 Pae fp-Fy-=p| PweLd Ll
/ tev. 0.0 10/6/95



SO-Rs —77

SELY G000 00 T8 10 TIC = T4£.5515 mV 1.79046 ug C 0.35454 Do
SPLE GoO01 002143512 TOC = 14.2281 mV 0.69695 uc C GL1TB0L &n
SRl g QOG0T (146217 TIC = 1.16327 mV GLOSASE ua C 0.01128 oo
SFLE GODOZ GG3S1:17 TOC = 14,8473 mV 0.72728 ua C 0.14401 oo

2L (G841 22 TIC = G.9758% mV 0.04780 ug C 0.00944 Do
SPL# G0 B9 20 TOC = 10,3911 my 0. 5090¢ ua C L1007 pos

IFLY GG004 GleQ2e27 TIC = 0.94%913 mV 0.045642 uwg C G.00920 por
SFL# Q0ald (120727 TOC = 9.88%938 mV 0.48242 ug C 0L, 09590

IFLY OG00D Glel0: 32 TIC = O,70B3& mV OT486%9 wo C CLO0EE7 pri
SPLH#E QOQOOS Q1:15:32 TOC = L.58B5L mV 21284 wo C GLO&EelL

~
)
=,
}

my QL.O3207 ua

TPLE D0004 Gl C
4.,.398490 mV 0,24418 ug C

i
SFL# Q0004 03 p 23

P

A0ATE
x_(l...,,— ]

o m
(A (A
4
—t
3=
on
[T

Is

e}

ar

D.0O0TF1T poi
1L Q477G po

SRLE OGOOG7T i
SPLE GOOG7 (31

i1 mV Q.DE&H00 wg C
12 my G.2EF4E ug C

.

%rn

TOC = 4.84

=
Sl
I
] b

'

2h: 42 TIC = G.7%
1 -~

LE GOOOR Gls24:47 TIC = 1.2773%1 mV 0.06747 ug C 0L013Z48 ppr
SFL$E CO008 G1:329:47 TOC = 4.B7447 mV G.22878 wa C . 04728 oos

-~

TIC = (,24917 mv 0.04849 ug C
TOC = Z.&0905 mV 0.,17678 ug C

D QOF20 pps
D, DIEIHGE pon

Bt

)]
T
-
Hf
Ta
oo
B
~ER)
ooon

cor3F L U010 01:50:57 TIC = 1.24Z460 mV 0.0360%91 ug C UL01206 ppn
NP QOOLG 01:55:57 TOC =  4,3992% mV GL.2232% ua C CLO8451 pon
SPLE G001l 01:59:02 TIC = G.9758% mv 0.04780 ug C O.Ga%44 pon
SPL# 00011 02:04:02 TOC = Z.0IZ245 mV 0.14854 ug C 0.02941 pon

SPLE ORy07:207 TIC = B.546113 mV G,419346 ug C GLOBZ04 por
SPLE GOo012 02:12:07 TOC = 15.12%C m\V G.74108 ua C GL148674 oo
SEL#E G001 02215212 TIC = B.014%9% mV 0.39270 ug C 0.07775 ppi
SPL# 00013 022012 TAC = 12.291é6 m¥ G.AQZO? ug C OL11928 pos
SPLHE GGola Q2223217 TIC = 11.8953 mV ¢L582468 ug C 0.11538 po
SPL# 0o0l4 ORe28:17 TOC = S521.297 mV 25.5878%4 ug C B5,05688 por

02 E1:22 TIC = 14.7020G mV D.720146 un C G.14260 pp

GR2e36:22 TOC = B17.95%2 mVY 25.3719 ug C SLO241% po

OZrI9:R TIC = 17,0544 mV GLETS3F ua C ¢.16542 po
0244 :07 TOC =  S15.443 my 25,2585 ug © 5,00168 po

. = 13.9458 mv GL.7BLO% wa C 0.134&7 p
T2 TOC = 519.14% mv 28,4500 ug C H.0Z5&5

7 D.72287 ug C 0,14Z%Z14 pp

gy

my
m*/ 4G .048% ug C 7L.EEQEe oo

in
r|_n
1L
.
—.I
-4
R
if
[
g
~
~J
tJ

2
-
)
0
i
m
-
d
o

4

2

TIC = 15.4479 mV O 7H670 ug

o0

TOC =  @22.073 m\ 4G .268846 ug oo
11:47 TIC = m4/ GLE5278 wg C o
143147 T = my U.UUFHW g C oo

:
a
)
i
]
)
.;l

!
i
1
1
]
.

i A R [ R |




W W e e e e M sem b B e e

SFPLE GO022 O0Z:227:57 TIC = 11.4018 mV .59538581 wg C 0.1103%9 pp
SFL# 00022 0X:I2:57 TOC = 109.9538 mV D.3862F ug € 1.06658 po
SFLE GOOZI GZ:36:02 TIC = 11.758B1 mV 0.5753%4 ug C 0.11405 pp
_SPLE Q0023 GT141:02 TOC = 111.418 aV S5.457753 ug C 1.08074 po

Soplg 00024 OT:44:07 17.4708 mV 0.B557% uag C 0.1694&6 pp
SPL# 00024 GEe49:07 TOC = 6T.6789 mV T.1173I2 ug C 0.&£1729 po)

—
~
9]

ll

SPL# QCO28 1z TIC = 19.1959 mV 0.940%0 ug C D 18619 ppi
SFL# OO0028 12 TOC = E2.2299 mVY T.04879 ug C LOHOUIT7E po
400217 TIC = 17.8875% mV 0.87621 vg C L 173580 po
G405 17 TOC = 13,6098 mV O.8866s8 ug C L 1Z201 po
SFL# Q0027 08208222 TIC = 17.974%9 oV 0.8202%2 ug C 0.17471 pp
SPL# CGOOZ7 Ga:13:22 TOC = 10.837& mY 0.33087 ug C QL1051% po
TPLE Qo228 04:146:27 TIC = Z2¢G.084%9 mV 1.47346%9 ug C 0.29182 po
SPL# Coo0Ze Gde21:27 TOC = 915.175 mV 44,8297 ug C B8.8770% poi
ZPL# OO0Z9 0424332 TIC = 3Z2.402&6 mV 1.58722 uwag C 0.314Z0 pp
SFL# QGOOZ9 G8229:32 TOC = GQi3.7227 mV 44 8768 ug C 2.878%5& poi
04:32:37 TIC = E97.470 aV 4T.94620 ug C 8.7053& ppi
413723 TOC = 776.303 mV I8.0268 ug C 7.93007 por

O4:80:42 TIC = 8%94.712 mV 2.826%9 ua C 8.678460 ppi
(34:45:42 TOC = 7E£7.998 mV Z8.59%94 wg C 7 64745 pon
GoOO3E2 04:42: 47 TIC = 9QUI.749 mV 44,2694 ug C B.76562&6 ppn
QOOOEZ G4:5T7:47 TOC = E067.03%9 mY FTP.OZFE wag C 7.82838 porn
04:56:52 TIC = 929.2564 mV 43.5195 ug © 7013786 ppr
5:G1s 52 T0C = GG7.979 mV IP.E784 wo C 7L.EITIL por
Gox04:57 TIC = 21,7119 mV 1.06%5%4 ug C G,21060 ppi
05:09:357 TOC = 232&.866 mV 235.808282 wug C u.llUuw 0oy
SFL# GOOZS GHy1Z:02 TIC = 11.9301 mV G.588%7 ug C 0.11539) pp
SPL# GOOZS 051202 TOC = 14,4832 mV GL.70798 ug C 0.14801% po
SFLE 00038 GH:21:07 TIC = S1.332%9 mY 2.51431 uwg C 0.49792 pp
SFL# 0O00T& 0D 26&:07 TOC = 49,2440 mV 2.41219 wg © G.47766 po
SFL#E QOOI7 OH:R29:12 TIC = 12.35844 mV 0.25942 ug © 0.18998 pp
SFL# QO0ZE7 0334212 TOC = Z21.4627% mY 1.G5941 uwg C L20978 po
SFLE QOOTE 05237017 TIC = 24,1857 mV 1 19‘*1 ug C 0.23439 PP
SFL#E GO038 03:42:17 TOC = 18.3798 mV 0L21311 ug C 18022 pn
SFLH¥ OOGE9 0B:45:22 TIC = 18.19%4 mV G.8%911%9 ug C 0.174647 pp
SPLE QOQOZS 0o 50:22 TOC = 26,04%1 mV 1.274600 ug C 0.253 7 PR
& 05:53:27 TIC = Z7.46765 mV LI8IZ76 ua C o G.26807 pr
U SPLE Q0G40 G3:88:27 TOC = Z2B.1017 mVY 1.376%34 ug C G.27258 oo
= G041 b1 232 TIC = ZI5.6466% mV 1.6491% uwa C 0.324838 pr
SFLE Q0041 Q&2& 32 TOC = 20.3147 mVv 1.00488 ug C 0.19892 pr
SFLHE Qo042 D& 0R: 27 TIC = 29.3718 mVv 1.438786 ug C 0.28490 py
SFLE 0042 OhHe14: 57 TOLC = IZ2.6721 mV 1.560042 ug C GLE1891 oo

s m e A TEE e T4 Lfmt s 1RATEE e [ 7




Nt d b b

SFL#
SPL#

SPL#
_SPL#

SR #
SPL#

SPL#
SFL#

SFL#
SFL#

SFL#
SFL#

SPL#
SFL#

SFL#
SFL#

SEL#
SFL#

SFRL#
SEL#

- SFL#
“wrSPL#

SFL#
SPL#

SPL#
SFL#

SFL#
SFL#

SFL#E
SFL#

SFL#
SPL#

SFL#
SFL#

SFL#
. EFL#

SenE g

SPL#

SFL#

SFL#

e et D

00044
00044

on04s
00045

OO044
0G046

QOO47
GOa47

Q4R
QOO48

GO049
OOG4Q

Qo050

IRINTa n1S]

QOGEL
OO0O%1

QUOS2

QoGO3

GOOST

GOOST

DOO

a7
OOGS7

DO08R

GOOS

QOOS
el

falnll

QOO0

OOGLEG

COOED
OO06&L

QO0ET
OO0&6T
QOOAT
QUGED
GO0 ik

OON&E4

e s 4 demm 4 4 e

0L 5002
Ob:35:02
GLs 3B 07
OF e G7
D7e0b&s 12
OF s il1:12

G7sld17
G7el%ei7
G711 22:22

Lo e S B ¥
072722
730227
O7:328:27

QB8 25: 07
02240207
GB:4%:12
OB:48:12
08:351:17
0B8: 56217

083553922

0FPu04: 22

ORQ7:27
QF e 1227

TIC
TOC

TIC
TOC

it

i

ii

i

]

it

it

i

I

]

I

It

i

i

i

i

i

H

it

28.4892
18.5230

26.6721
14,4502

18.7780
636078

18.4993

10 355

I2.7183
15,4109

25.87%4
20,1479

19.9493
63.078%2

11.847E
B8.970%3

47 .380G4
2i.0278

29.8851
24,7440

g -

35.828B64
S0.2504

29.5714

40,4270

29.14%9

270020

Lo

27 .267 6

ThHL4E0T

27 4662
25.8124

2&.4172
48. 4881

22.4858
LE5.97F0

25.3988
13,0484

45.2540
18.9206

9B..0927
23,8905

IF.9416
141.422

Th TETT

mV
mY

mV
mV

mV
my

mY
mV

mY
mYy

mYy
my

my

my

my
mY

mV
mV

my
my
my

mY
my

my
mV

my
mV

m\

mYy

my
mV

my
m\!

my
mYy

mY
m4

my/
mY/

mt

1.39552
0.90733

1.30632
Q.71767

0.91982
3.11579

Q.904818
0.50627

1.602469
G.7548¢9
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SFL# 00088 12:21:27 TIC 46.7297 mV 2.28903 wa C Q.45327 ppr
SFL# 000BE 12:26:22 TOC = 179.022 mV 8.76930 ug C 1.736350 pon

SFLE 00089 12:29:32 TIC = 71.1468 mV 3.48309 ug C 0.69011 ppr
SFL# 00089 12:34:32 TOC = EZ55.3549 mV 17.3184 uwg € 2.42959 pon

I

CBRLHE 00090 12:37: 57 TIC 26,1058 mVv 1.27878 ua C 0.28Z222 pp
SPLE G000 12:42:3 TOC STI0.747 mV 25.9968% uag C 5.14819 poo

it

SFLE GOG91 12:45:42 TIC = 23.2844 mV 1.14057 ug C 0.22885 ppn
SFL# 00091 12:50:42 TOC = 14.6220 aV G.7162% ug C 0.1418% pon

SFL# 12:3%:47 TIC = 4£.76781 mV 0.337151 ug C O.06564 por
SFL# 12:38:47 TOD = ZE7.F071 mV 1.85684 ug C G.IE75F mon

SFPL# 15:01:52 TIC = 7.71792 mV GL.37805% ug C 0.07484 mon
SFL#E 1Z3:G6: 52 TOC = G8.&6204 mV 2.87149 ug C 0.5368&1 pon
SFL#E Q0024 15:09:57 TIC = 7.71792 mV 0.378063 ug C G.07486 pon
SFLE 00094 1%:14:57 TOC = &S7B.743 mV 28.34%4 uwg C S.ELITSE po

SFLHE 00095 1iZ:1:08 Tit = myV G.29568 ug C 0.03885 ppn
SFL# OGO95 1%3:2Z5:02 TOC = mY 11.7247 uwg C 2.32173 po

SFL# 00096 1Z:26:07 TIC = A.L63F933 mV 032620 ug C G.0&409 ppa
SFL# 0026 13235107 TOC = 1856.627 oV 7.67240 ug C 1.5192Z% poi
SFLE 00097 TiI4:12 TIC = 7.88100 mV 0.384604 ug C 0.07644 pon
SFPL# 00097 1Z7:39:12 TOC = Z72.32387 mV 1B.250%9 wug C Z.A140G5 poa

SFPL# D0098 13:42:17 TIiIC = 7.41%0% mV 0.36342 wg C Q.071%46 pow
7 - e PR — — - - N i JR——
L SPL# 00098 iX=47:17 TOC = 150,209 mV 7.39788 ug C 1.43701 pon

SFPLE 00099 1Z3:50:22 TIC = 12,1971 mV G.397445 ug C G.11871 ppr
SFLE OG099 1Z:38:22 TAC = 3I746.895 v 18,4620 ug C T.633BT pon
DFLE CGOLOo 13:568:27 TIC = Z3.9054 mV 1.17090 ug © 0.2718&4 pprr
SFL# QOLGO 14:03:27 TOC = 329.3547 mV 25.93%946 ug C 3.13435 pon
SFLE 00161 14306232 TIC = 17.14654 mV 0.8408% ug C 0.16630 ppsw
SPL# 00101 14:11:352 TOCZ =  15.3827 mV 0.73751 ug C CL1492% pon
SFLE OG10Z 14:34:=Z7  N.L. TIC = 17Z7.192 mV B5.0931 wa C 16.8505 ppw
SFLE 00142 14:19:37 TOC = 456,200 my 22,3467 ug C 4.4230F pon

SPL# GOloz 14:22:42 N.L. TIC = 2064.43 mV 101,176 un C 20,0268 ppa
SFLE Q0103 14:27:42 TOC = 440,098 mVY 22.5576 un C 4. 48390 Don

SFL# 00104 14:30:47 N.L. TIC = 2002.64 mV 98.0987 ug C 15.4254 pon
SFL# 00104 14:35:47 TOC = 293.794 my 14,3917 ug C 2.84977 pos

SPL#E GO109 14:78:52 N.L. TIC = .26 mV F9.6125 ug C 19.725% pas
SPLHE GG103D 14:4Z%:582 TOC = 297.4676 mV 14.53815 ug C 2.88742 pon
SFLH#E 00104 14:446:57 NiL. TIC = 1985.80 mV P7.2732 ug C . 172620 ppr
SFL# 00106 14:351:57 TOC = 2B89.4563 mV 14,1891 ug C 2.80972 por

EELE QOLO7 14:55:02 0O.R. TIC = 2Z2257.87 Vv 113,405 wag C Z21.8&Z7 ppi
SFPL# 00107 15:00:08 TO0C = 281.4603% mV 13.7942 ua C Z2.7I19E po
SFLE GOlog 15:0%3:07  N.L TIC = 1745.26 mV 253.4207 ug C 146.9288 ppi
SFLE 00108 15:GB:07 TOZ = 205,812 mV 14.92800 ug C 2.95838 oo
L I VRN Ay I B o B AR T = TATT 41 TR.1747 ua C 14 2919 oo
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Thursday, October 23, 199 CHAIN OF CUSTODY DOCUMENT NUMBER: 3845RC

Los Alamos

NATIONAL LABORATORY REQUEST NUMBER: J845R

ANALYSIS TYPE: OTHER

ATTN: Sue Zeller
HUFFMAN LABORATORIES
4630 INDIANA
GOLDEN, CO 80430

SAMPLE  CONT CONTAINER ANALYSIS
iD ID DESCRIPTION ORDER CODE
04LA-97-048% 01 1 L amber glass HUMACID
Final Page of CHAIN OF CUSTODY DOCUMENT FOR REQUEST NUMBER 3845R Page |

L

Rellnqulshed By: q{ Date Time Recelved By: Date Time
ot iL@nm LLI(AULLAL (235 J1SST  mHEY Uamﬂz’?ﬁw'ﬁl&z@a 10y 9-1$

PRlN‘l'ED NAME s NATURE PRINTED NAME SICNATl“E

PRINTED NAME SIGNATURE PRINTED NAME SIGNATURE

PRINTED NAME SICNATURE PRINTED NAME SIGNATURE

Received for DISPOSAL By: Date Time Remarks:

PRINTED NAME SIGNATURE




Wednesday, November 05, 1997 REQUEST NUMBER: 3882R

Los Alamos ANALYSIS TYPE: RAD
NATIONAL LABORATORY
ATTN: Steve Fry
P /AT .
aragon armuioyq

225 COMMERCE
FT. COLLINS, CO 80524

Please analyze the enclosed samples These samples are on:

according to the schedule indicated:
SHIP DATE: 11/5/97 LANL Request Number: 3882R
REPORT DUE: 12/5/97 Per Agreement Number: 7794L0014-9S
TURN AROUND REQ'D: 30 days Project Cost Code: MA42 5560 0030

RAD SCREENING: Yes, Received
COMMENTS: LA -1049, AP; PREVIOUS SCREENIED UNDER 04LA-97-0486

LANL ER SMO CONTAC/: lene Valdez MS 5056659968
Signature; Hl 7u g uj

ANALYSIS ANALYTE(S)U SAMbLE CONT SAMPLE DATE COMMENTS
ORDER CODE iD MATRIX  SAMPLED
GROSSAB 04LA-97-0566 01 W 10/20/97 —0i

Final Page of REQUEST NUMBER 3882R Page 1




Paragon Analytics, Inc.
Case Narrative File

Subcontract Number: 77941.0014-9S

Request Number:  3882R

Date File Saved: 11/22/97

Section 1.  Sample Identification Numbers

LANL Sample IDs
041.A-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 OC Narrative

Section 2.2.1 Analysis Method: GROSS AB

PAI Sample IDs
97-11-049

Samples under Request Number 3882R (PAI 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 pCVL.

This work order was prepared using PAI SOP702R11, and analyzed using PAI SOP724RS.

Gross alpha results are referenced to **'Am. Gross beta results are referenced to *Sr/Y.

No problems were noted during the preparation and analysis of these samples. All quality control

criteria were met.

PARAGON ANALYTICS, .7

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.

Rewdlire” oy

Kexjee Gallegos 0 Date
Radiochemistry Instrument Technician

Radiochemistry Final Review Date !

Section3  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.

Donald Gipple e Date
Laboratory Manager

ﬂw— ‘?1 . /{/Z”L{//Z >
ﬁ; .

PARAGON ANALYTICS, .7
000062



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: © VOLATILES o0 HIGH EXPLOSIVES
o SEMIVOLATILES © INORGANICS

o PESTICIDES/AROCLORS X RADIOCHEMISTRY

GENERAL CHECKLIOST

PRESENT?
6 if “vyes”
w no "

o
-
Hh

Case Narrative
Airbills (no. Of shipments__ )
Chain-of-custody records

Sample tags

Sample log-in sheets

Internal lab sample transfer records
and tracking sheets

7. Other? Identify

Ut b W

T

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)

_/ I
I, 7

\

Signature/lst validation:

Signature/2nd validation:

Qualifiexs 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/l
Alpha Recovery Data
Alpha Alpha Percent
Lab Sample ID Spike Added Reported Recovery Flag
97-10-257-S1 210.0 221.1 105.3 Pass
Beta Recovery Data
Beta Beta Percent
Lab Sample ID Spike Added Reported Recovery Flag
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




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

Gross Alpha Gross Beta
Client Sample ID Lab Sample ID (pCi/l) (pCi/1)
Blank 10-257-B1 -0.20 * 0.32 0.16 = 0.75
Decision Level 10-257-B1 0.71 2.1

 Reported Uncertainties are the Estimated Total Propagated Uncertainties (20).
“~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



Explanation of qualifiers (Q):

U

J

uJg

PM

The analyte was analyzed for but not detected above the
reported EQL

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

The analyte was analyzed for but not detected. The
associated value is an estimate

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

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
s0oil 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.)

Manual review of raw data is recommended to determine if the
defect impacts data use, as in “R” above.



RADIQCHEMISTRY (R)

1 Tracer/carrier recovery < 10%.

la Tracer recovery 10-30% and the result > EQL.

1b Tracer recovery 10-30% and the result < EQL.

1c Carrier recovery 10-40% and result > EQL.

1d 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 < 5X 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 ¢ agreement between the
results - within an SDG.

8 One result > EQL and the difference > a factor of 1xEQL for
water and 2xEQL for soil.

9a Result < MDA and MDA is < EQL.

9b Result > MDA but < EQL.

10a Result <« both MDA and EQL.



10b Result < MDA but > EQL.

11 Result is less than three times the reported l-sigma
uncertainty.

17 A zero was added to the result field because the laboratory
did not provide a value or a MDC.



'RADIOCHEMISTRY

target analytes <5x the amount
in the blank

available but <5x the amount found in
the associated blank, it should be
qualified as U. In making this
comparison the differing aliquot size of
the blank and sample being tested
should be taken into account.

Lab Control Sample (LCS) OK
See
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 Spike (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

M6 D 97




of detection than simply
considering the MDA or EQL
since sample results > than

both the EQL and MDA may still

{_ )e qualified using this test.

the reported 1-sigma uncertainty.
Equivalently qualify as U those results <
1.5 times the reported 2-sigma
uncertainty or < the reported 3-sigma
uncertainty.

w.ouplicate 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 J if there is not 3c 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.

R8

If one result > EQL and difference >
factor of 1X EQL for water and 2X EQL
for soil, qualify with J.

_E__Q__l_-_ See

comment
Denote those samples where When the MDA < the EQL or no EQL is
the result is less than the available:
|l reported sample MDA or EQL.
\w Qualify as U those sample results < the R8a

Confirm that the MDA of each MDA.

reported analyte in each sample

and blank is <EQL. Qualify as U those sample results > MDA { RSb
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 biank 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

Mesle 97




A"

Tracer/carrier recovery

Present? yes no

Tracer recovery for alpha spec
analyses 330 %

Carrier recovery for
beta/gamma analyses 3 40%

NA

Obtain from lab. Q=A

If tracer/carrier recovery < 10 %, qualify
results as R

If tracer recovery is 10-30%, Q=J
if result > EQL and UJ if result < EQL
If carrier recovery is 10-40%, Q=J

if result > EQL and UJ if < EQL

¢
-t

0
b
-
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X
—
—
o

sl
b
gy
7]

X
ek
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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

Gross Alpha Gross Beta
Client Sample ID Lab Sample ID (pCi/l) (pCi/1)
04LA-97-0566 11-049-01 15.0-% 3.7 3240 * 5.2
04LA-97-0566 11-049-D1 16.8 % 3.6 29.8 # 4.9

Reported Uncertainties are the Estimated Total Propagated Uncertainties (20).
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.

nELut7

000004 -



Thursday, November 13, 1997 D AT A E NTE Q - D REQUEST NUMBER: 3905R
1 & ko Pt

Los Alamos ANALYSIS TYPE: RAD
NATIONAL LABORATORY g12697 U

ATTN: H. Gote Ostlund
UOM TRITIUM LABORATORY
4600 RICKENBACKER CSWY.
MIAMI, FL 33149-1098

Please analyze the enclosed samples These samples are on:

according to the schedule indicated:
SHIP DATE: 11/13/97 LANL Request Number: 3905R
REPORT DUE: 12/15/97 Per Agreement Number: PO 256BA
TURN AROUND REQ'D: 30 days Project Cost Code: MA4255600030

RAD SCREENING: Yes, Received
COMMENTS: LA -1049, AP; PO # G5007

LANL ER SMO CONTACT, ~Joyiene Valdez MS H865 5056659968
semed Lo Jall
— A

/[
ANALYSIS  ANALYTE(S) SAMPLE CONT SAMPLE_/ DATE COMMENTS
ORDER CODE ID ID MATRIX  SAMPLED
LH3 04LA-97-0483 09 w 10/16/97

Final Page of REQUEST NUMBER 3905R Page 1
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Revised 12 September 1995
CENERAL COMMENTS ON TRITIUM RESULTS

Iritium Scale (New)

Tritium concentrations are expressed in TU, where 1 TU indicates a T/H ratio
of 1071®, 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., A = 5.576% year™. 1In this scale,
1 TU is 7.088 dpm/kg H,0, or 3.193 pCi/kg H,0, or 0.1181 Bq/kg H,0 (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. 1In 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., A = 5.65% year’!. In that old scale, 1
TU(old) is 7.186 dpm/kg H,0, 3.237 pCi/kg H,0. 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.

e ules

Refer to Services Rendered (Tritium), Section I1.8, 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
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

Mamn, 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.



Client: LOS ALAMOS NATIONAL LAB - MIGLIO Purchase Order: G5007

Recvd : 97/11/14 Contact: J. Valdez 505/665-9968

Job# : 1016 Env. Sci. & Waste Tech. 665-9118(F)
Final : 98/01/02 CTS-7, Los Alamos, NM 87545
Cust LABEL INFO JOB.SX REFDATE QUANT ELYS TU eTU
LANL-04LA-97-0483 1016.01 971016 500 170 32.5 1.1
LANL-04LA-97-0486 1016.02 971020 500 157 21.0 * 0.7

* Average of duplicate runs
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Revised 12 September 1995
GENERAL COMMENTS ON TRITIUM RESULTS
Ixitium Scale (New)

Tritium concentrations are expressed in TU, where 1 TU indicates a T/H ratio
of 10738, 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-1ife of 12.43 years, 1.e., A = 5.576% year’!. In this scale,
1 TU is 7.088 dpm/kg H,0, or 3.193 pCi/kg H,0, or 0.1181 Bgq/kg H,0 (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 omne
standard deviation (1 sigma) including all conceivable contributions. 1In 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., A = 5.65¢ year!, 1In that old scale, 1
TU(old) is 7.186 dpm/kg H,0, 3.237 pCi/kg H,0. 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 1listed. 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.

ella S

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
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

Hann, 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.



Client: LOS ALAMOS NATIONAL LAB - MIGLIO Purchase Order: G5007
Recvd : 97/11/14 ) _ Contact: J. Valdez 505/665-9968
Job# 1016 Env. Sci. & Waste Tech. 665-9118(F)
Final 98/02/17 LABORATORY & REQUESTED RERUNS CTS-7, Los Alamos, NM 87545
Cust LABEL INFO JOB. SX ‘REFDATE QUANT ELYS " TU eTU

LANL REQUEST #3906R:

LANL-04LA-97-0486 ORIGINAL 1016.01 971016 500 216 34.0 1.2
LANL-04LA-97-0486 RERUN 1016.01 971016 500 170 32.5 1.3
LANL-04LA-97-0486 AVERAGE 1016.01 971016 500 170 33.3 1.1
LANL-04LA-97-0486 RERUN #2 1016.01 971016 500 DIR 34 3

LANL REQUEST #3905R:

LANL-04LA-97-0483 ORIGINAL 1016.02 971020 500 222 21.1 0.7
LANL-04LA-97-0483 RERUN 1016.02 971020 500 157 20.9 0.7
LANL-04LA-97-0483 AVERAGE 1016.02 971020 500 157 21.0 0.7

LANL-04LA-97-0483 RERUN #2 1016.02 971020 500 DIR 21 2



N

UNIVERSITY OF

I

TRITIUM LABORATORY

Data Release #98-07 - Amendment
Job # 1016

LOS ALAMOS NATIONAL LABORATORY
TRITIUM SAMPLES

Purchase Order No. G5007

J ~ // /v,///
- Lo S e
Rﬁﬁ&ﬁgﬁﬁﬂTbl Ji L s L «;y%é‘

Approved By:
Date Scnt: / < J/ Z C)%' Qy/\h @/éz %C—

Zf. James D. Ha 1
ssociate Resea¥ch 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



Revised 12 September 1995
GENERAL COMMENTS ON TRITIUM RESULTS

Iritium Scale (New)

Tritium concentrations are expressed in TU, where 1 TU indicates a T/H ratio
of 107'®, 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., A = 5.576% year™l. 1In this scale,
1 TU is 7.088 dpm/kg H0, or 3.193 pCi/kg H,0, or 0.1181 Bq/kg H,0 (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. 1In 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 "o0ld" scale
using the half-life 12.26 years, i.e., XA = 5.65% year'!, In that old scale, 1
TU(old) is 7.186 dpm/kg H,0, 3.237 pCi/kg H,0. 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 1isted. 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.

e t su

Refer to Services Rendered (Tritium), Section I1.8, 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
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
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.



Client: LOS ALAMOS NATIONAL LAB - MIGLIO Purchase Ordexr: GS007

Recvd : 97/11/14 Contact: J. Valdez 505/665-9968

Job# : 1016 Env. Sci. & Waste Tech. 665-9118(F)
Final : 98/01/02 CTS-7, Los Alamos, NM 87545
Cust LABEL~INFO JOB.SX REFDATE QUANT ELYS TU eTU

LANL REQUEST #3906R: .
LANL-04LA-97-0486 ORIGINAL 1016.01 971016 500 216 34.0 1.2

LANL-04LA-97-0486 RERUN 1016.01 971016 500 170 32.5 1.3
LANL-04LA-97-0486 AVERAGE 1016.01 971016 500 170 33.3 1.1

LANL REQUEST #3905R:

LANL-04LA-97-0483 ORIGINAL 1016.02 971020 500 222 21.1 0.7
LANL~04LA-97-0483 RERUN 1016.02 971020 500 157 20.9 0.7
LANL-04LA-97-0483 AVERAGE 1016.02 971020 500 157 21.0 0.7



UNIVERSITY OF

Ref.210-018:JDH:cg
January 16, 1998

Dr. Joylene Valdez

Los Alamos National Laboratory
Environmental Science & Waste
Technology, CTS-7

Los Alamos, New Mexico 87545

Dear Joylene:

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.

Sincerely,

Dr. James D. Happell
Associate Research Professor

Enclosure

CC: Patrick Longmire -

Rosenstiel School of Marine and Atmospheric Science
Tritium Laboratory
4600 Rickenbacker Causcway
Miami, Florida 33149-1098
(305) 361-4100
Fax (305) 361~-4112




DAaTA ENTS -
Los Alamos 1c79¢ /f REQUEST NUMBER: 4011R

Los Alamos ANALYSIS TYPE: RAD
NATIONAL LABORATORY

ATTN: Judy Stone
WESTON
208 WELSH POOL ROAD
LIONVILLE, PA 19341-1225

Please analyze the enclosed samples These samples are on:

according to the schedule indicated:
SHIP DATE: 12/22/97 LANL Request Number: 4011R
REPORT DUE: 1/22/97 Per Agreement Number: 7791L0014-9S
TURN AROUND REQ'D: 30 days Project Cost Code: MA4355600040

RAD SCREENING: Not Required
COMMENTS: LA -1049, AP; SAMPLES SHIPPED TO TELEDYNE.

LANL ER SMO CONTACT; lene Vakrz MS HTS 5056659968

Signatu hiplu Cla sy
ANALYSIS  ANALYTE(S)| ( AMPLE CONT SAMPLE DATE COMMENTS
ORDER CODE ID ID MATRIX SAMPLED
LH3 04LA-97-0630 01 w 12/18/97
Final Page of REQUEST NUMBER 4011R Page 1
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Case Narrative/Cover Sheet for Reports of Analysis
and Lab Data

WESTON/LOS ALAMOS NL PROJECT

Date $:17-98

TI #'e £6184 - 66180

WO # L8 Contains two water samples for low level trittum analysis by
enrichment, received 12/30/97 in good condition.

‘Comments:

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

Bench & Calibration,
Wark Sheet Background
Coutgpts: Procedure #'p Pages & Source Checks
Reports of Analysis S
Tritium PRO-052-35 -3 _ 15
Other —
or -

IIQA Snike Activity (pCi/l) for TL ¢ 69700

Muclide  Introduced  Agcaptabls Range Measured 2% Recovery
H-3 1700 + 700 1200 - 2200 1800 x 300 106

dela oo, hete o e

Mrmuummmo:m sontrect, batk teehnically und for conpletsaoss, for other than e papdidions
folowing signanwe.” A. J. He

uta packape har basn suthoneed by da taboraiory marages or Tis deaignag, o verified by the
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- Code

- S
Counter P~ 2550 TRETIUM BY ENRICHMENT #o3 (s ows)  Costomer Recrn
Disk ARD LIQUID SCINTILLATION Analyst F o,
. 3 Vs Bkg. -
71 Mo. " Type Mid Count N min ml cpm EfFf. Enr ichment Result
3] as i e
9 sEcoNDARY
t AN ] 0 0
6CIBY | WO || M6 {600 1 10.0 | 13 020 [T T T ) TN e
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Mondsy, December 22, 1997 REQUEST NUMBER: 4011R

: ANALYSIS TYPE: RAD
Los Alamos
NATIONAL LABORATORY
ATTN: Judy Stone
WESTON
200 WELBH POOL ROAD
LIONVILLE, PA 10341.1225
Pleass gnalyze ths snciosed sampiss These samples are on:
scoording to the schedule indicated:
SHIP DATE: 12/22i97 LANL Request Numbar: 4014R
REPORT DUE: 112297 Peor Agreemant Number: 7794L0014-93
TURN AROUND REQ'D: 10 days Project Cost Code: MA43I35600040

RAD SCREENING: Not Raquired
COMMENTS: LA« 1049, AP; SAMPLES SHIPPED TO TELEDYNE.

LANL ER SMO CONTACT; lene Valdez MS HBBS 5086860088
8ignatuy v '

ANALYS'S mmem Mﬂ.: CONT emm.s DATE COMMENTS
ORDER CODE ) wmux SAMPLED
LMY O4LA-BT-0830 01 w 1218097

Find Page of REQUEST NUMBER 4011R Paget
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Mondgy, December 32, 1967 CHAIN OF CUSTODY DOCUMENT NUMBER: 411RC .

NATIONAL LABORATORY REQUEST NUMBER: 4011R
ANALYBIS TYPE: RAD

ATTR Judy Skne
208 WELSH POOL ROAD
LIONVILLE, PA 183411228

SAMPLE CONT CONTAINER ANALYSIS
(] [+ DESGRIFTION ORDER CODE

TOMLA-07-08%0 O 800 ml poly )

Final Puge of CHAD OF CUSTODY DOGUMENT POR, REQUIST IUNBRR 40118 Page ¢
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Monday, December 22, 1987 REQUEAT NUMBER: 4022R

} ANALYSIS TYPE: RAD
Los Alamos
NATIONAL LABORATORY
ATTN: Judy Stone
WESTON
208 WELEH POOL ROAD
LIONVILLE, PA 18341-1226
Please anaiyze the enciosed samplas These samplea are on:
acconding 1o the schedule indicsted:
SHIP DATE: 12/22/97 LANL Request Number: 4022R
REPORT DUE: 1/22/98 Per Agresmant Number: TT9#1L.001488
TURN AROUND REQ'D: 30 days ~ Projact Cost Code:  MAAISS00040

RAD BCREENING: Yes, Recelved
COMMENTS: LA - 1040, AP; SAMPLE SHIPPED TO TELEDYNE.

LANL ER SMO CONTACT;-¥qylens Vaidez M8 H8BS 5058650088

Signature; , h,,; { -'AJ(A\.

ANALYSIS ANALYTE(S) | SAMPLE GONT BAMPL®  DATE COMMENTS
ORDER CODE D D MATRX SAMPLED
LHS 04LA-970627 10 W 1212067 ,
Final Page of REQUEST NUMBER &C22R Page 1




Monday, Decermber 22, 1667 CHAIN OF CUSTODY DOCUMENT NUMBER: 4021RC

Los Alamos . .
NATIONAL LADORATORY REQUEST NUMBER: 4022R
ANALYSIS TYPE: RAD
ATTN: Judy Btone
 WESTON
208 WELSH POOL ROAD
LIONVILLE, PA 10341.1226
m CONT - CONTAINER ANAL
1D DESCRIFTION onm?gbe
MM 10 500 mi poly LH3
Pinel Page of OHAIN OF CUSTODY DOSUMENY POR AROQUEST NUMBER 4028R Page ¢
Ralinguished By: Recelved By: Dats Time
WM” f12:0
TR WS L] FRITED NS U
S “uof oo e
TED ] OITID MK L
Recelved for DISPOSAL By: Bete Tinw Remarks:
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Monday, December 22, 1997 REQUEST NUMBER: 4012R

Los Alamos ANALYSIS TYPE: RAD

NATIONAL LABORATORY
ATTN: H. Gote Ostlund
UOM TRITIUM LABORATORY

4600 RICKENBACKER CSWY.
MIAMI, FL 33149-1098

Please analyze the enclosed samples These samples are on:

according to the schedule indicated:
SHIP DATE: 12/22/97 LANL Request Number: 4012R
REPORT DUE: 1/22/97 Per Agreement Number: PO 256BA
TURN AROUND REQ'D: 30 days Project Cost Code: MA4355600040

RAD SCREENING: Yes, Received
COMMENTS: LA -1049, AP; P.O. #G5009

LANL ER SMO CONTACT: JOHN KEMP MS H865 505665-9968

{

Signature:
ANALYSIS ANALYTE(S) SAMPLE CONT SAMPLE DATE COMMENTS
ORDER CODE D D MATRIX SAMPLED
LH3 04LA-97-0629 01 w 12/18/97

Final Page of REQUEST NUMBER 4012R Page 1




Monday, December 22, 1997 REQUEST NUMBER: 4019R

Los Alamos ANALYSIS TYPE: RAD

_ NATIONAL LABORATORY

-

ATTN: H. Gote Ostlund
UOM TRITIUM LABORATORY
4600 RICKENBACKER CSWY.
MIAMI, FL 33149-1098

Please analyze the enclosed samples These samples are on:

according to the schedule indicated:
SHIP DATE: 12/22/97 ’ LANL Request Number: 4019R
REPORT DUE: 1/22/98 Per Agreement Number: PO 256BA
TURN AROUND REQ'D: 30 days Project Cost Code: MA4355600040

RAD SCREENING: Yes, Received
COMMENTS: LA -1049, AP;

LANL ER SMO CONTACT: Joylene Valdez MS H8§5 5056659968
/ .
Signature: (mk e U
0

Y 1

ANALYSIS ANALYTE(S) “SAMPLE CONT SAMPLE  DATE COMMENTS
ORDER CODE ID ID MATRIX SAMPLED
LH3 04LA-97-0627 08 w 12/20/97
Final Page of REQUEST NUMBER 4019R Page 1
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Revised 12 September 1995
GENERAL COMMENTS ON TRITIUM RESULTS
Iriciup Scale (New)

Tritium concentrations are expressed in TU, where 1 TU indicates a T/H ratio
of 1071%, 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., A = 5.576% year™!, 1In this scale,
1 TU is 7.088 dpm/kg H,0, or 3.193 pCi/kg H,0, or 0.1181 Bq/kg H,0 (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 1s 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., X = 5.65% year'®, 1In that old scale, 1
TU(old) is 7.186 dpm/kg H,0, 3.237 pCi/kg H,0. To convert from the new scale
back to the old at any given point in time, multiply the listed 'I'U(new) values
by F, where

F = 0.9645 - (year-1990) x 0.0008
i.e. for 1994 the factor is 0.9613. The formula 1s correct within 0.02% between
1962 and 1999. To convert data from the old scale to the new, divide by F.

VYery 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.

a t sSu

Refer to Services Rendered (Tritium), Section I1.8, 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.



Client: LOS ALAMOS NATIONAL LAB - MIGLIO Purchase Order: G5007
Recvd 97/12/23 . Contact: J. Valdez 505/665-9968
Job# 1031 Env. Sci & Waste Tech. (f) 665-9972
Final 98/02/17 CC: P. Longmire, -9118(F) CTS-7, Los Alamos, NM 87545
Cust LAﬁEU INFO JOB.SX. REFDATE QUANT ﬁLYé TU eTU
LANL-REQ #4019R-04LA-97;0627 1031.01 971220 500 217 3.00 0.11

LANL-REQ #4012R-04LA-97-0629 1031.02 971218 250 133 3.76 0.14
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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 1078, 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., XA = 5.576% year™!. 1In this scale,
1 TU is 7.088 dpm/kg H,0, or 3.193 pCi/kg H0, or 0.1181 Bq/kg R,0 (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., A = 5.65% year’!. In that old scale, 1
TU(old) is 7.186 dpm/kg H,0, 3.237 pCi/kg H,0. 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 1igted. 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
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
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.



Client: LOS ALAMOS NATIONAL LAB

- MIGLIO

Purchase Order:

G5007

Recvd 97/12/23 Contact: J. Valdez 505/665-9968
Job# : 1031 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 JOB.SX REFDATE QUANT ELYS TU eTU
LANL-REQ #4019R-04LA-97-0627 1031.01 971220 500 162 2.96* 0.10
LANL-REQ #4012R-04LA-97-0629 1031.02 971218 250 130 3.85~* 0.13

* Average of duplicate runs



Monday, December 22, 1997

Los Alamos

o

_ NATIONAL LABORATORY
ATTN: Judy Stone

WESTON

REQUEST NUMBER: 4016R
ANALYSIS TYPE: ORG

G0

208 WELSH POOL ROAD

LIONVILLE, PA

Please analyze the enclosed samples

19341-1225

These samples are on:

according to the schedule indicated:

SHIP DATE: 12/22/97
REPORT DUE: 1/22/98

LANL Request Number: 4016R
Per Agreement Number: 7781L0014-9S

TURN AROUND REQ'D: 30 days Project Cost Code: MA4355600040
RAD SCREENING: Yes, Received
COMMENTS: LA -1049, AP;
LANL ER SMO CONTACT: Joylene Valdez MS H865 5056659968
. Vo
Signature: L ({g\g ;o\ 1A
\ —~ A\
ANALYSIS  ANALYTE(S)_/ SAMPLE CONT SAMPLE DATE COMMENTS
ORDER CODE 1D ID MATRIX SAMPLED
l VOAGCMS 04LA-97-0627 01 W 12120197 —
VOAGCMS 04LA-97-0627 02 w 12/20/97 —
% ESTPCB 04LA-97-0627 03 w 12/20/97 —
3 PAH 04LA-97-0627 04 w 12/20/97 —
'v\TOC 04LA-97-0627 05 w 12/20/197 —
Final Page of REQUEST NUMBER 4016R Page 1

e,
o

€



RECRA

[ ¢9 LabNet

a division of Recra Environmental, Inc.

%

Virtual Laboratories Everywhere

Recra LabNet Philadelphia
Analytical Report

Client : LANL-REQ#4016R W.0.# : 02744-064-001-9999-00
RFW# : 971201920 Date Received: 12-23-97
Subcontract# : 7791L0014-9S

INORGANIC CASE NARRATIVE

1.

2.

This narrative covers the analysis of 1 water sample.

The sample was prepared and analyzed in accordance with the method checked on the
attached glossary.

Sample holding time as required by the method and/or contract was met.
The cooler temperature was recorded on the chain-of-custody.
The method blank was within method criteria.

The Laboratory Control Samples (LCS) were within the laboratory control limits. The
duplicate LCS was within the 20% Relative Percent Difference (RPD) control limit.

The sample was acidified prior to analysis.

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.

2-2-95
{J" J. Michael Taylor Date
Vice President and Laboratory Manager
Lionville Analytical Laboratory
njp\i12-920
e 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 ¢ (610)-280-3000 » Fax (610) 280-3041
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RECRA

¢9 LabNet

a division of Recra Environmental, Inc.

Virtual Laboratories Everywhere

Recra LabNet Philadelphia
Analytical Report

Client: LANL-REQ#4016R W.0.#: 02744-064-001-9999-00
RFW#: 97121920 Date Received: 12-23-97

POLYNUCLEAR AROMATIC HYDROCARBONS BY HPLC

1.

2.

F/"

. Michael Taylor
Vice President and Laboratory Manager

One (1) water sample was collected on 12-20-97.

The sample and its associated QC sal;nples were prepared on 01-08-98 and analyzed
according to criteria set forth in EPA Method 8310 for Polynuclear Aromatic
Hydrocarbon target compounds on 01-22-98.

The cooler temperature has been recorded on the chain-of-custody.

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.

All initial calibrations associated with this data set were within acceptance criteria.

Continuing calibration criteria were met for all continuing calibration verification
standards analyzed prior to the sample extracts.

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.

All blank spike recoveries were within acceptance criteria

2-13-9»
Date

Lionville Analytical Laboratory

Jjeh\gc\12-920.pah
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 111 pages.

005

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



¢9 [ abNet

= adivision of Recra Environmental, inc.
& Virtual Laboratories Everywhere

L RECRA

Recra LabNet Philadelphia
Analytical Report

Client : LANL-REQ#4016R W.0. #: 02744-064-001-9999-00
RFW # : 9712L920 Date Received: 12-23-97
Subcontract #: 77911L.0014-9S

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. The cooler temperature upon receipt has been recorded on the chain-of-custody.
2. The required holding time for analysis was met.
3. Non-target compounds were not detected in this sample.
C 4, All surrogate recoveries were within EPA QC limits.
5. All matrix spike recoveries were within EPA QC limits.

6. All blank spike recoveries were within EPA QC limits.

7. The method blank contained the common contaminants Methylene Chloride and Acetone
at levels less than 2x the CRQL.

8. All internal standard area and retention time criteria were met.

9. 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.

10. T 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.

- bhath) 2-4 9r

Date

. Michael Taylor -
Vice President and Laboratory Manager
Lionville Analytical Laboratory

mmz/voa/12-920v.cn

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 129 pages.
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RECRA

[ ¢9 LabNet

a division of Recra Environmental. Inc.

Virtual Laboratories Everywhere

Recra LabNet Philadelphia
Analytical Report

Client : LANL-REQ#4016R W.0.# : 02744-064-001-9999-00

RFW# : 97121920 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. The cooler temperature upon receipt has been recorded on the chain-of-custody.

4. All required holding times for extraction and analysis were met.

S. The method blank was below the reporting limits for all target cdmpounds.

6. All surrogate recoveries were within acceptance criteria.

7. All blank spike recoveries were within acceptance criteria.

8. All initial calibrations associated with this data set were within acceptance criteria.

9. 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.

2-/12-%r

’ f”’ J. Michael Taylor” B Date
Vice President and Laboratory Manager )
Lionville Analytical Laboratory

jeh\pcb\12-920.pp
Tl‘he 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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CCS/VALIDATION COVER SHEET

M Code SDG/RN: 4016R LAB NAME: RECRA LAB CODE
NAME OF VALIDATOR: Antonia Tallarico COMPANY: LATA
VALIDATION DATE: 9 March 98 EDS ENTRY DATE

ANALYTICAL SUITE: X VOLATILES 0 HIGH EXPLOSIVES
o SEMIVOLATILES o INORGANICS
X PESTICIDES/AROCLORS © RADIOCHEMISTRY

GENERAL CHECKLIST

O if “yes”
O if *“no”
Case Narrative
Airbills (no. Of shipments__ )
Chain-of-custody records
Sample tags
Sample log-in sheets
Internal lab sample transfer records
and tracking sheets
7. Other? Identify

A U WNE

T

Are all samples assigned to the SDG present? ~ YES T 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)

Z

/]
/]
Signature/lst validation: ﬂ//A\\\_, 78

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.: 12LS20

Lab File ID (Standard):
Instrument ID: 5970X

X010203 Date Analyzed: 01/02/98

Time Analyzed: 0858

of internal standard area.

# Column used to flag internal standard area values with an asterisk.

page 1 of 1

GC Column: DB-624 ID: 0.53 (mm) Heated Purge: (Y/N) Y
ISl I1S2 (CRZ) IS3 (DCB)
AREA # RT AREA # RT AREA # RT
12 HOUR STD 512769 | 15.90 410823 | 20.19 273514 | 23.01
"UPPER LIMIT | 1025538 | 16.40 821646 | 20.69 547028 | 23.51
"LOWER LIMIT - 256384 | 15.40| 205412 | 19.69| 136757 | 22.51
EPA SAMPLE | | |t
NO.
01| VBLKUE 578235 15.89 480275 20.21 311408 23?61
02 | VRLKUERS 517686 15.91 423372 20.21 271798 23.01
03]04LA-97-0627 01/02 555850 15.90 469306 20.21 308485 23.01
04 |04LA-97-0627 01/02M 541302 15.90 428932 20.21 296619 23.02
05/04LA-97-0627 01/02M 550335 15.91 458023 20.21 300369 23.02
06
M&:‘
7
u&m‘m”’o 8
09
10
11
12
13
14
15
16
17
18
19
20
21
22
ISl = Fluorobenzene UPPER LIMIT = +100%
1S2 (CBZ) = Chlorobenzene-ds of internal standard area.
IS3. (DCB}) = 1,4-Dichlorobenzene-d4 LOWER LIMIT = - 50%



Lab Name: Recra.LabNet Contract: 2744-64-01
Case No.: LANL-REQ#4016R
RFW Lot No.: 9712L920
| CLIENT | s1 | s2 | S3 |OTHER |TOT|
[ SAMPLE NO. | (DCE) #| (TOL) #| (BFB) #1| jouT|
! -+ ++ + 1t ¥ &+ttt ++ i+t i1+t 31111313+t :i 335+ ‘
01|04LA-97-0627 01/02 | 91 | 89 | 90 | | o]
02| 04LA-97-0627 01/02MS | 94 | 101 | 96 | | o]
03|04LA-97-0627 01/02MSD | 95 | 94 | 92 | | o]
04 | VBLKUELVX002-MB1 ] 91 | 93 | 93 | | o]
0S5 | VBLKUELVX002-MB1 BS | 91 | 95 | 96 | | 0]
| | | l l [
QC LIMITS
S1 (DCE) = 1,2-Dichloroethane-d4 ( 76-114)
S2 (TOL) = Toluene-ds ( 88-110)
S$3 (BFB) = Bromofluorobenzene ( 86-115)
# Column to be used to flag recovery values
* Values ocutside of QC limits
D Surrogates diluted out
page 1 of 1 FORM II VOA-1

WATER VOLATILE SURROGATE RECOVERY

2A

N

(W

01/89 Rev.
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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: X010213 Lab Sample ID: 98LVX002-MB1
Date Analyzed: 01/02/98 Time Analyzed: 1406
Matrix: (soil/water) WATER Level: (low/med) LOW
Instrument ID: 5970X

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD:

VBLKUEES
04LA-97-0627 01/02
04LA-97-0627 01/02M
04LA-97-0627 01/02M

LAB
SAMPLE ID

98LVX002-MB1S
9712L920-001

9712L920-001S
9712L920-001T

LAB
FILE ID

X010214
X010215
X010216
X010217

)

COMMENTS :

page 1 of 1

FORM IV VOA

MAC-SW846HP-

018



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS SHEET

VBLKUE
o 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 wt/vol: 5.00 (g/mL) ML Lab File ID: x010213
Level: (low/med) LOW Date Received: 01/02/98
% Moisture: not dec. Date Analyzed: 01/02/98
Column: (pack/cap) CAP Dilution Factor: 1.00
CONCENTRATION UNITS:
CAS NoO. COMPOUND (ug/L or ug/Kg) UG/L
75-71-8~—=——=—-= Dichlorodifluoromethane 10 u
74-87-3—-~w—w——we Chloromethane 10 U
75-01-4===mrmmmw-w Vinyl Chloride 10 U
74-83-9=————~—== Bromomethane 10 u
75-00-3-—~—==—== Chloroethane 10 U
75~69-4=-=—=mmven Trichlorofluoromethane 5 U
75-35-4-=meemuu- l,1-Dichloroethene 5 U
76=-13-1-—=—===== Trichlorotrifluoroethane 5 U
P 67-64~1l—————=w== Acetone 3 J
%, 74~88=4~==m=m=—m Iodomethane 5 u
75-15~-0-—=—==m=m Carbon Disulfide 5 U
75-09-2-=—=—=v=m—n Methylene Chloride 9
156-60-5-—~—=——= Trans-1,2-dichloroethene 5 U
75=34=-3m—cem———e 1,1-Dichloroethane S U
78-93-3~———~=~=~ 2-Butanone 20 U
159-59-2~cmrmnw-- Cis-1,2-dichloroethene 5 U
590-20~7==~=—==—= 2,2-Dichloropropane 5 U
74-97-5-==c=—m—m Bromochloromethane 5 U
67-66—3-—=—m=—m—= Chloroform S U
71-55-6-—=rm—mu—= 1,1,1-Trichloroethane 5 U
56=23-5=-—=rm—mw= Carbon Tetrachloride 5 U
563-58-6——=—=—-= l1,1-dichloropropene 5 U
71-43-2-=———~——~ Benzene 5 u
107-06-2—=—==m=- l1,2-Dichloroethane 5 U
79-01=6~==-m—w=e Trichloroethene 5 U
78-87-5=m—cen——— 1,2-Dichloropropane 5 u
74-95~3-—-—---~— Dibromomethane 5 U
75-27-4-mmmemee Bromodichloromethane 5 8)
10061-01-5-====- cis~1l,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-—wmm———— 1,1,2-Trichloroethane 5 U
127-18-4~=~—mw-—= Tetrachloroethene 5 U
FORM 1 V-1 1/87 Rev.
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1B 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 wt/vol: _5.00 (g/mL) ML Lab File ID: x010213
Level: (low/med) LOW Date Received: 01/02/98
% Moisture: not dec. Date Analyzed: 01/02/98
Column: (pack/cap) CAP_ Dilution Factor: 1.00

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L

142-28-9=~=mw—e- 1,3-Dichloropropane = U
591-78~6=c—-vue- 2-Hexanone 20 U
124-48~]~w=wene= Dibromochloromethane 5 U
106-93~4~wm-ee—- 1,2-Dibromoethane 5 U
108-90-7-~=wemw- Chlorobenzene 5 u
630-20~-6-=-—===== 1,1,1,2-Tetrachloroethane 5 4]
100-41-4-===v-~- Ethylbenzene 5 U
1330-20-7-==~—==~ Xylenes (total) 5 U
100-42-5~==—==m= Styrene 5 U
75-25-2-=—=—m——~ Bromoform 5 U
98-82-8-~==—w—w- Isopropylbenzene 5 u
108-86~1v====w== Bromobenzene 5 u
96-18-4--—-—mu-= 1,2,3-Trichloropropane ) U
79=34=5~c—cmeeu-x 1,1,2,2-Tetrachloroethane 5 U
103-65=]l=—===—m~ N-propylbenzene 5 8]
95-49-8~—==m—=w= 2-Chlorotoluene 5 U
106~43-4=~—ceeu- 4-Chlorotoluene 5 6]
108=-67=-Bwm——w=a- 1,3,5-Trimethylbenzene ) U
98-06—6——~—m—~—nm Tert-butylbenzene 5 3]
95-63-6=—-m—mw—m 1,2,4-Trimethylbenzene 5 U
135-98-8-=m===== Sec-butylbenzene 5 U
541~73-]l=~=—eee- 1,3-Dichlorobenzene 5 U
106-46-T7—=====wu- 1,4-Dichlorobenzene 5 u
99-87=f~——m—m—~—n 4-Isopropyltoluene 5 u
95-50~]~—~mm———- 1,2-Dichlorobenzene S U
104-51-8-~-~==—- N-butylbenzene 5 8]
96=12-8=——ccec-m-m 1,2-Dibromo-3-chloropropane_ 10 9]

FORM 1 V-2 1/87 Rev.

089



1E 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: S8LVX002-MB1l
Sample wt/vol: _5.00 (g/mL) ML Lab File ID: x010213
Level: (low/med) LOW Date Received: 01/02/98
% Moisture: not dec. Date Analyzed: 01/02/98
Column: (pack/cap) CAP Dilution Factor: 1.00

CONCENTRATION UNITS:

Number TICs found: _0Q (ug/L or ug/Kg) UG/L
CAS NUMBER COMPOUND NAME RT EST. CONC. Q

050

FORM 1 VOA-TIC 1/87 Rev.



3A .

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: Recra.lLabNet

Case No.: LANL-REQ#4016R RFW Lot No.: 9712L920-001

MATRIX Spike - Sample No.:

Contract: 2744-64-01

04LA-97-0627 01/02

Level: (low/med) LOW

| | SPIKE | SAMPLE | MS | Ms | oc
[ | ADDED | CONCENTRATION | CONCENTRATION| % | LIMITS
| COMPOUND |UG/L | UG/L | UG/L | REC #| REC
t 2t 33 -t i1+ 3t 5 1t 1t it Fr3: ittt ittti:iitiriiiiiiii:iiiiiiitzzt ittt + -+t + ¢+t 35+ttt i
|1,1-Dichloroethene ] 50.0 | 0 | 34.8 | 70 | &1 -145
|Benzene | 50.0 | 0 | 43.6 | 87 | 76 -127
| Trichloroethene | 50.0 { 0 [ 43.8 | 88 | 71 -120
| Toluene | 50.0 | 0 I 44.9 | 90 | 76 -125
|Chlorobenzene | 50.0 I 0 ] 58.3 | 21127 | 75 -130
| | | | | |
| | SPIKE | MSD | MSD |
| | ADDED | CONCENTRATION| % ] % | QC LIMITS
|  COMPOUND |ue/L [ UG/L | REC #| RPD #| RPD | REC
, =+ + 3 1+t ¢t %t 1 1t 31t 313t iiiiiitii:ii:iiiiii:iii ittt i+ i1+t + it i1+t iit it
| 1,1-Dichloroethene | 50.0 | 34.0 | 68 | 2 | 14 | 61 -145
| Benzene | so.0 | 43.1 | 86 | 1| 11 | 76 -127
| Trichloroethene | 50.0 | 42.6 | 85 | 3 14 | 71 -120
| Toluene | 50.0 [ 41.3 | 83 | g8 | 13 | 76 -125
| Chlorobenzene | 50.0 [ 54.6 | 109 | 7 | 13 | 75 -130
I l l l I l l
# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits
RPD: _0 out of _5 outside limits
Spike Recovery: _0 out of 10 outside limits
COMMENTS :

FORM III VOA-1 5/88 Rev.
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3A
WATER VOLATILE MATRIX SPIKE RECOVERY

Lab Name: Recra.LabNet Contract:. 2744-64-01
Case No.: LANL-REQ#4016R RFW Lot No.: 97121920

MATRIX Spike - Sample No.: VBLKUELVX002-MB1

Level: (low/med) LOW

] | SPIKE | SAMPLE | MS | Ms | QcC
| | ADDED | CONCENTRATION | CONCENTRATION| % | LIMITS
| COMPOUND |ue/L | UG/L | UG/L [ REC #] REC
I L 23 2 2332 i it 1t 2 2+ 3 3 2 1 31 1ttt i3 3+ 1t Pt 2 12 i3t 22+ 42t 2 2 2t 2 22 2 2 i 2 4 f 4 4 4311t =
f1,1-Dichloroethene | 50.0 | 0 | 32.2 | 64 | 61 -145
|Benzene | 50.0 | ] | 41.4 | 83 |} 76 -127
|Trichloroethene | s0.0 | 0 | 41.2 ] 82 | 71 -120
| Toluene | 50.0 | 0 | 41.4 | 83 | 76 -125
|Chlorobenzene | s0.0 | 0 | 52.4 | 105 | 75 -130
l | I | | l
# Column to be used to flag recovery value with an asterisk
* Values outside of QC limits
Spike Recovery: _0 out of _5 outside limits
COMMENTS :

FORM III VOA-1 5/88 Rev.



2E

WATER PESTICIDE SURROGATE RECOVERY

S

“ Lab Name: Recra.LabNet

Case No.: LANL-REQ#4016R

RFW Lot No.: 97121820

Contract: 2744-64-01

| CLIENT | S1 |OTHER |
| SAMPLE NO. | (DCB) #| TCX |
‘====================================='
01|04LA-97-0627 03 | 50 | 45 |
02 | PBLKKPLE2382-MB1 | 83 | 52 |
03 | PBLKKPLE2382-MB1 BS | 88 | 70 |
I l l |

S1 (DCB)
$2 (TCX)

Decachlorobiphenyl
Tetrachloro-m-xylene

ADVISORY
QC LIMITS
( 22-126)
( 27-129)

# Column to be used to flag recovery values
* Values outside of QC limits

D Surrogates diluted out

page 1 of 1 FORM II PEST-1

01/89 Rev.

012



3E
WATER PESTICIDE MATRIX SPIKE RECOVERY

Lab Name: Recra.lLabNet ‘ Contract: 2744-64-01
Case No.: LANL-REQ#4016R RFW Lot No.: 97121920
MATRIX Spike - Sample No.: PBLKKPLE2382-MB1 Level: (low/med) LOW
| | SPIKE i SAMPLE | MS | MS | Qc
| | ADDED | CONCENTRATION | CONCENTRATION| % | LIMITS |
| COMPOUND |UG/L | UG/L [ UG/L | REC #]| REC
l====================================================================================::{
|gamma-BHC (Lindane) | 0.200 | 0 | 0.180 | 90 | 56 -127 |
|Heptachlor | 0.200 | 0 | 0.170 | 85 |50 -129 |
|Aldrin | 0.200 | 0 | 0.150 | 75 |48 -133 |
|Dieldrin | 0.500 | 0 | 0.480 | 96 |57 -131 |
|Endrin | 0.500 | 0 | 0.480 | 96 |46 -150 |
|4,4'-DDT | 0.500 | 0 | 0.490 | 98 |38 -138 |
| | I | | | |
# Column to be used to flag recovery value with an asterisk
* Values outside of QC limits
Spike Recovery: _0 out of _6 outside limits
COMMENTS :

2%

qj
.7
§"
FORM III PEST-1 5/88 Rev.

013



Lab Name:

Case No.:

Lab Sample ID:

4C

PESTICIDE METHOD BLANK SUMMARY

Recra.LabNet

LANL -REQ#4016R

S7TLE2382-MB1

Matrix: (Soil/Water) WATER

Date Extracted:

Date Analyzed

Time Analyzed

(1) :

(1) :

12/26/97

01/12/98

2317

Instrument ID (1): 08

GC Column ID (1):

COMMENTS :

page

1 of

1

01
02|

HP1701

THIS METHOD BLANK APPLIES

Contract: 2744-64-01

Lab File ID: 01129808 .05

Level: (low/med) LOW

Extraction: (SepF/Cont/Sonc)

CONT

Date Analyzed (2): 01/12/98

Time Analyzed (2): 1645
Instrument ID (2): 09
GC Column ID (2): DB608

TO THE FOLLOWING SAMPLES, MS AND MSD:

CLIENT
SAMPLE NO.

04LA-97-0627 03
PBLKKPLE2382-MB1 BS

LAB | DATE | DATE |
SAMPLE ID |ANALYZED 1|ANALYZED 2|

|9712L920-002 | 01/13/98 | 01/12/98 |
|97LE2382-MB1S| 01/13/98 | 01/12/98 |
| |

| |
Al
7“)0\,}“

FORM IV PEST

5/88 Rev.

014



1D CLIENT SAMPLE NO.

PESTICIDE ORGANICS ANALYSIS SHEET
|

| PBLKKP
Lab Name: Recra.LabNet Work Order: 02744064001 |
Client:  LANL-REQ#4016R
Matrix: WATER Lab Sample ID: 97LE2382-MB1l
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: 7.0 Dilution Factor: 1.00
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L
| | | I
| 319-84-6-------- Alpha-BHC | 0.050 ju |
| 319-85-7-------- Beta-BHC | 0.050 (U |
| 319-86-8-------- Delta-BHC | 0.050 lu |
| 58-89-9--------- gamma-BHC (Lindane) | 0.050 ju |
| 76-44-8--------- Heptachlor | o0.050 ° (o |
| 309-00-2-------- Aldrin | 0.050/7 U |
} 1024-57-3------- Heptachlor epoxide | 0.050 |U |
| 959-98-8----~--- Endosulfan I { o0.050 {u |
| 60-57-1---=--~--- Dieldrin | 0.10 U |
| 72-55-9--------- 4,4'-DDE | 0.10 RO
| 72-20-8--------- Endrin | 0.10 v |
| 33213-65-9------ Endosulfan II | 0.10 lu |
| 72-54-8--------- 4,4'-DDD [ 0.10 v |
| 1031-07-8--~---- Endosulfan sulfate | 0.10 U |
| 50-29-3--------- 4,4’ -DDT | 0.10 v |
| 72-43-5----w---- Methoxychlor | 0.50 |u |
| 53494-70-5------ Endrin ketone J 0.10 U |
| 7421934--------- Endrin aldehyde | 0.10 (o |
| 5103-71-9~------ alpha-Chlordane | 0.050 |U |
| 5103-74-2------- gamma -Chlordane | 0.050 [U |
| 8001-35-2------- Toxaphene { 5.0 |u |
| 12674-11-2------ Aroclor-1016 | 1.0 |U |
j 11104-28-2------ Aroclor-1221 | 2.0 o |
| 11141-16-5------ Aroclor-1232 | 1.0 |u |
| 53469-21-9------ Aroclor-1242 | 1.0 lu |
| 12672-29-6------ Aroclor-1248 | 1.0 U |
| 11097-69-1------ Aroclor-1254 | 1.0 lu |
| 11096-82-5------ Aroclor-1260 | 1.0 RO
l - l | |
FORM 1 PEST 12/88 Rev.
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CCS AND VALIDATION

Explanation of qualifiers (Q):

U

J

uJg

PM

The analyte was analyzed for but not detected above the
reported EQL

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

The analyte was analyzed for but not detected. The
associated value is an estimate

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

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
s80il 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.)

Manual review of raw data is recommended to determine if the
defect impacts data use, as in “R” above.



VOLATILES (V)

la

3a

3b

3c

3d

The internal standard retention time has shifted by more
than +30 seconds, which could affect compound identification
and cause false positives or negatives.

The internal standard area count for the quantitating
internal standard is outside the - 50, + 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.

Non-detected results, and the area count for the
quantitating internal standard is < 50 % of the area count
for the previous continuing calibration, which greatly
increases the potential for false negative results.

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
gquantitation.

SMC (surrogate) % recovery > upper limit, which indicates a
potential high bias in the results and a potential for false
positive results.

SMC % recovery < lower limit but > 10%, which indicates a
potential low bias in the results.

SMC recovery < 10%, which indicates an increased potential
for a low bias in the results.

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.

SMC % recovery < 10% and result is a non-detect, which
indicates a greatly increased potential for false negative
results.



5a

10.

Sample result > EQL and < 5X (10X 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.

Sample result < EQL and < 5X (10X 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.

Sample result > EQL and > 5X (10X 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.

Response factor for the analytes is <0.05, indicating a
sensitivity problem that could prohibit detection if present
at low concentrations.

% RSD or % D exceeds the specification which may affect
quantitation, which indicates potential quantitation
problems in the analyses.

Instrument Performance Check has ion ratios our of
specification, which may affect compound identification.

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 bioclogical stability of the target
analytes in the sample matrix.

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.



Yy,

3a

3b

3c

3d

5a

Surrogate % recovery > upper limit, which indicates a
potential high bias in the results and a potential for false
positive results.

Surrogate % recovery 1is > 10% but < the lower limit, which
indicates a potential low bias in the results.

Surrogate % recovery < 10%, which indicates an increased
potential low bias in the results..

Result is non-detect and the surrogate % recovery > 10 % but
< lower limit, which indicates a potential for false
negative results.

Result is a non-detect and the surrogate recovery < 10%,
which indicates a greatly increased potential for false
negative results.

Sample result > EQL and < 5X the concentration of the
related analyte in the blank, which indicates the reported
detection is considered to be indistinguishable from blank
contamination.

Sample result < EQL and < 5X (10X 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.

Sample result > EQL and > 5X (10X 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.

% 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.

% RSD or %D exceeds the specification - apply to a non-
detect, which indicates potential quantitation problems in
the analyses and the potential false negative results.



10.

11.

Analyte concentration exceeds linear range and sample not
diluted to within that range. This usually results in a
negative bias in the reported concentration.

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.

Breakdown criteria have been exceeded, indicating poor
instrument performance which can result in a low bias in
the reported results and potential false negative results
for labile compounds and potential false positive results
for breakdown products.

Surrogate retention time has shifted by > 0.05 minutes,
possibly affecting analyte identification and causing false
positives or negatives.



. VOLATILES

Instrument Performance Check

chlorobenzene-d5
1,4-difluorobenzene
1,4-dichlorbenzene -d4

RT must be < + 30 sec. from
previous continuing calibration

Response area must not vary by
> factor of 2 (+100, -50) from
previous continuing calibration

The internal standard
1,4-difluorobenze was replaced by
fluorobenzene. No action taken.

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 manually during baseline
e . | validation.
y . comme
S
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
checks the chromato-graphic profile for
false + or -.

If an IS area count is outside the -50
+100 % criterion, qualify positive results
quantified by the IS with J.PM

Non-detects quantified by the IS as UJ if
area count < 50 %

Very low or abrupt drop-off, R

Enter % variation in FIMAD table




System Monitoring Compounds

(SMC) or surrogates

Present? X yes nho

% recovery  Water

Toluene-d8 88-110%
BFB 86-115%
Dibromofluoromethane
86-118%
% recovery  Soil
Toluene-d8 81-117%
BFB 74-121
Dibromofluoromethane
80-120

1,2-Dichloroethane was analyzed
in place of dibromofluoromethane.
“The QC limits for

i” 1,2-dichloroethane are reported as

broader than those for
dibromofluoromethane. No action
taken.

See
comment

Obtain from lab. Q=A

If SMC % recovery > upper limit,
detected target compounds are qualified
with J+.

For non-detects, not qualified

If SMC has % recovery < lower limit but 3
10%, qualify detected compounds with
J-

For detected compounds, same J-
qualifier if recovery of SMC < 10%

For non-detects, the quantitation limit is
qualified as approximated, UJ, when
SMC is >10%

For non-detected analytes, if SMC
recovery <10%, reject R, PM

Do not qualify resuits for diluted
samples based on SMC/ Surrogate
recoveries

Enter % recovery in FIMAD table

M IManeh 8




.. Method Blanks U
See
Present? X yes no ™™™ | 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 (< 10x for | V4
Target compounds must be < noted exceptions) muitiple 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 (< 10x for | V5
Acetone and methylene chloride noted exceptions) multiple of blank,
are detected in the blank at 3 ug/I elevate sample results to EQL and
and 9 ug/l respectively. The qualify as U.
methylene chloride result in the _
sample is qualified as U. Sample result > 5X multiple, OK
Holding time PM
f’“ >, See
e commen
Analysis within 14 days of t 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) e ot
Present yes X no

TICs were requested but not
found.

M9 Mo b8




1A 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: 97121%20-001
Sample wt/vol: _5.00 (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: 1.00

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L
75-71-8-=—-mm—m= Dichlorodifluoromethane 10 U P
7T4-87=3=r=mrm—me Chloromethane 10 U
75-01-4-~=—wmw—um Vinyl Chloride 10 [§]
74~83-9—=—w—m—u- Bromomethane 10 U
75=-00=3=rmwmeew= Chloroethane 10 U
75-69-4—m—mmwmuwe Trichlorofluoromethane 5 U
75=35=4=r—vowe—e 1,1-Dichloroethene 5 u
76=13=l--—ve—e—e Trichlorotrifluoroethane 5 u
67-64=1-—m—=w——- Acetone 160 B
74-88-4———=~=—=- Iodomethane S U
75=15-0=wwmmm——e— Carbon Disulfide 5 U
75-09-2-——===——- Methylene Chloride 9 B vy
156=60=5==mmmm—m Trans-1,2-dichloroethene 5 u -
75-34=3mrmcacee—— 1,1-Dichloroethane S U
78-93-3-=—=—=—u— 2-Butanone 10 J
159=-59-2-=c—weuw- Cis=1,2~dichloroethene 5 u
590~20~T7-=~memu- 2,2-Dichloropropane S U
74-97~8-——mm—e~— Bromochloromethane 5 U
67-66-3—w—mmm———— Chloroform 5 U
71-55=f~————euu- 1,1,1-Trichloroethane 5 u
56-23-5~—=m—mmm—- Carbon Tetrachloride 5 U
563-58~6—~——w—=- 1,1~-dichloropropene 5 U
71-43-2—-=——=—=—~== Benzene 5 U
107-06-2~======- l1,2-Dichloroethane 5 U
79-01=6==——m—mew Trichloroethene 5 U
78-87-8-=cm—e——— 1,2-Dichloropropane 5 U
74-95-3~——mmc——- Dibromomethane 5 U
75-27-4—~——mmeum 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~==m=- Trans-1,3-Dichloropropene 5 U
79=00=5~c—emee—e 1,1,2-Trichloroethane 5 U
127-18=4==—mevu- Tetrachloroethene 5 8] A7
FORM 1 V-1 1/8'{)12 .
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1B 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: 97121920-001
Sample wt/vol: 5.00 (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: 1.00

CONCENTRATION UNITS:

CAS NO. COMPQUND (ug/L or ug/Kg) UG/L
142-28-9====mmw=- 1,3-Dichloropropane 5 U PhA
591-78-6===——m~=- 2-Hexanone 20 U
124-48-1-===m=== Dibromochloromethane 5 8]
106-93-4--—=—-=— 1l,2-Dibromoethane 5 §)
108-90~T7=====e= Chlorobenzene 5 U
630~-20=6=v===w—= 1,1,1,2-Tetrachloroethane 5 ¢]
100-41-4-=—===—- Ethylbenzene 5 U
1330-20~7==w=e—-= Xylenes (total) 5 U
100-42-5--=——=~- Styrene 5 U
75-25-2~-==———w—= Bromoform 5 6)
98-82-8==—mmmmmm Isopropylbenzene 5 U
108-86-1-======m- Bromobenzene 5 U
96-18~4—=cmmme—m 1,2,3-Trichloropropane 5 U
79-34=5-—cacacu- 1,1,2,2-Tetrachloroethane 5 U
103-65-1~=====—= N-propylbenzene 5 u
95-49=8=—memee—— 2-Chlorotoluene 5 9)
106-43~4~m=mmmw—m 4-Chlorotoluene 5 9]
108-67~8-==—~w—- 1,3,5~Trimethylbenzene S U
98-06-6——~—=mu—- Tert-butylbenzene 5 U
95-63-6=—~——m——= 1,2,4-Trimethylbenzene 5 U
135-98~8-=—-—~—--~ Sec-butylbenzene 5 )
541-73-1l====m=m= l1,3-Dichlorobenzene 5 U
106~46~T7~=m=meemm 1,4-Dichlorobenzene 5 0]
99-87-6-—=~-—-~- 4-Isopropyltoluene 5 U
985=-50~l-e—me—ee- 1,2-Dichlorobenzene 5 U
104-51~8--=—-=--= N-butylbenzene 5 U
96-12-8=——==—=—m 1,2-Dibromo-3~-chloropropane__ 10 u &7
FORM 1 V-2 1/87 Rev.



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: 97121.920-001
Sample wt/vol: 5.00 (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: 1.00

CONCENTRATION UNITS:

Number TICs found: _OQ (ug/L or ug/Kg) UG/L
CAS NUMBER COMPOUND NAME RT EST. CONC. Q

FORM 1 VOA-TIC l/quzsy.
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ORGANOCHLORINE
PESTICIDES/AROCLORS

Initial calibration:

Present? X yes no

Surrogates’ retention time
should not shift by + 0.05

minutes.

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).

Present? X yes no NA Obtain from lab. Q=A
Daily calibration verification
Present? X yes no NA Obtain from lab. Q=A
Surrogates: uJ
See
Present? X yes no "™ | Obtain from lab. Q=A
% recovery If either surrogate’s % recovery is more
than upper limit, detected target P3
Tetrachloro-m-xylene  50-160 compounds are qualified with J+.
Decachlorobipheny | 50-160
If either surrogate’s % recovery is >10% | P3a
The surrogate recovery for but < lower limit, qualify detected
“:‘etrachloro-m-xylene is 45%. All compounds with J-
results are qualified as U.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 R, PM. P3d
Enter % recovery in FIMAD table
Retention Time Windows OK

e IM . tfs




_._Method blanks
Present? X yes no

Separate for each method,
matrix, and/or analytical batch

Target analytes < EQL

OK

Obtain from lab. Q=A

If target compound found in blank but
not in sample, no qualifier.

Sample result > EQL and < 5 X muitiple
of blank, elevate EQL to sample result
and qualify as U.

Sample result < EQL and < 5X multiple of
biank, elevate sample results to EQL
and qualify as U.

Sample result > 5X muitiple, OK

Breakdown criteria OK

Present? X yes no Obtain from lab. Q=A
| =20% for either 4,4'-DDT or Q=P
.._2ndrin or 30% for combined

breakdown.

Holding time OK

Extraction within 14 days of
sample collection for soil and 7
days for water

Analyses within 40 days of
extraction

Compare date of extraction with
sampling date on Analytical Request and
date of analysis with date of extraction.
Q=PM

MIMa b 38




1D CLIENT SAMPLE NO.

PESTICIDE ORGANICS ANALYSIS SHEET
|

|04LA-97-0627 03
Lab Name: Recra.LabNet Work Order: 02744064001 |

Client: LANL-REQ#4016R

Matrix: WATER Lab Sample ID: 9712L920-002
Sample wt/vol: 980 (g/mL) ML Lab File ID: 01129808.07
Level: (low/med) LOW Date Received: 12/23/97

% Moisture: not dec. ___ dec. Date Extracted: 12/26/97
Extraction: (SepF/Cont/Sonc) CONT Date Analyzed: 01/13/98

GPC Cleanup: (Y/N}) N pPH: __7.0 Dilution Factor: 1.00

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L

| | | |
| 319-84-6-------- Alpha-BHC | 0.051 lu (U, B P3e)
| 319-85-7-------- Beta-BHC | o0.051 lu | b\
| 319-86-8-------- Delta-BHC | o0.051 o |
| 58-89-9--------- gamma-BHC (Lindane) | o0.051 R |
| 76-44-8-------~- Heptachlor | 0.051 lu |
| 309-00-2-------- Aldrin | 0.051 lu |
| 1024-57-3------- Heptachlor epoxide | o0.051 (U |
| 959-98-8-------- Endosulfan I | ©0.051 |u |
| 60-57-1---~---~--- Dieldrin I 0.10 |u |
| 72-55-9--------- 4,4’ -DDE | 0.10 U |
| 72-20-8--------- Endrin | 0.10 |U |
| 33213-65-9--~---- Endosulfan II | 0.10 U |
| 72-54-8--------- 4,4’ -DDD ] 0.10 U |
| 1031-07-8---~---- Endosulfan sulfate | 0.10 U |
| 50-29-3--------- 4,4’ -DDT | o0.10 lu |
| 72-43-5--------- Methoxychlor | 0.51 lu |
| 53494-70-5------ Endrin ketone | 0.10 v |
| 7421934--------- Endrin aldehyde | 0.10 |U |
| 5103-71-9------- alpha-Chlordane | 0.051 |u |
| 5103-74-2---«--- gamma-Chlordane | 0.051 lu |
| 8001-35-2------- Toxaphene | 5.1 |u |
| 12674-11-2------ Aroclor-1016 | 1.0 |U |
| 11104-28-2------ Aroclor-1221 | 2.0 (U |
| 11141-16-5------ Aroclor-1232 J 1.0 |U !
| 53469-21-9------ Aroclor-1242 | 1.0 R |
| 12672-29-6--~-~- Aroclor-1248 | 1.0 |U |
| 11097-69-1------ Aroclor-1254 | 1.0 |U |
| 11096-82-5------ Aroclor-1260 | 1.0 (U |
I | | #’

FORM 1 PEST 12/88 Rev.
"
! o\
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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: 4.6 (mm) GC Column(2): ID: ___ (mm)
| CLIENT | 1| 2| 1| 2| 1| 2|TOT|
| SAMPLE NO. |$REC #|%REC #|%REC #|%REC #|%REC #|%REC #|0UT|
I - 2 2 4 s -t A 2 - - 5 l
01|04LA-97-0627 04 | 62 *| | | | | | 1]
02| BLK | 8o | I | i I | o]
03 | BLKBS | 91 | | | I I | o]
04 | BLKBSD | 88 | | | | | | O]
| | ! | l i | ||
ADVISORY
QC LIMITS
= Triphenylene { 65-115)
# Column to be used to flag recovery values
* Values outside of QC limits
D Surrogate diluted out
L
page 1 of 1 FORM II 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-REQ#4016R RFW Lot No.: 98LE0044-MB1l

BLANK Spike - Sample No.: BLK

SPIKE SAMPLE BS BS QcC
ADDED CONCENTRATION | CONCENTRATION % LIMITS
COMPOUND ug/L ug/L ug/L REC #| REC.

Naphthalene 90.0 o] 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

i

V4.1l
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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-MB1l

BLANK Spike - Sample No.: BLK

SPIKE BSD BSD
ADDED CONCENTRATION % % QC LIMITS
COMPOUND ug/L ug/L REC #| RPD #| RPD | 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 (¢ 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(1l,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:
Spike Recovery:

COMMENTS:

_0 out of 16 outside limits
_0 out of 32 outside limits

PAGE 2 OF 2

Oﬂz& i

FORM III ORG-1
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4C CLIENT SAMPLE NO.

ORGANICS METHOD BLANK SUMMARY ‘

BLK
Lab Name: Recra.LabNet Contract: 2744-64-01 }
Client: LANL-REQ#4016R
Lab Sample ID: 98LE0044-MB1l 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: 4.6 (mm) GC Column (2): ID: ___ (mm)

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

| CLIENT | LAB | DATE | DATE |
| SAMPLE NO. | SAMPLE ID | ANALYZED 1|ANALYZED 2|
01|04LA-97-0627|97121L920-003 | 01/22/98 | |
02 | BLKBS | 98LEOD044-MB1S | 01/22/98 | |
03 | BLKBSD | 98LE0044-MB1T | 01/22/98 | |
| | | I l
COMMENTS :
N
page 1 of 1 FORM IV ORG 3/90
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24
WATER VOLATILE SURROGATE RECOVERY

Lab Name: Recra.lLabNet Contract: 2744-64-01

Case No.: LANL-REQ#4016R

RFW Lot No.: 9712L920
| CLIENT | s1 | s2 | 83 |OTHER |TOT|
| SAMPLE NO. | (DCE) #| (TOL) # | (BFB) # | |ouT|
, 4+ -+ + 3 3+ 1+ 1+ 1+t 1ttt 1t 3113ttt it i1ttt trit l

01| 04LA-97-0627 01/02 | 91 | 89 | 90 | | o]
02|04LA-97-0627 01/02MS | 94 | 102 | 96 | [ o]
03|04LA-97-0627 01/02MSD | 95 | 94 | 92 | | 0]
04 | VBLKUELVX002-MB1 | 91 | 93 | 983 | | o]
05| VBLKUELVX002-MB1 BS | 91 | 95 | 96 | | o]
| | | l l |
QC LIMITS
S1 (DCE) = 1,2-Dichloroethane-d4 ( 76-114)
S2 (TOL) = Toluene-ds ( 88-110)
S3 (BFB) = Bromofluorobenzene ( 86-115)
# Column to be used to flag recovery values
* Values outside of QC limits
D Surrogates diluted out
page 1 of 1 FORM II VOA-1 01/89 Rev.

015



s

3A .

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: Recra.LabNet

Case No.: LANL-REQ#4016R

Contract: 2744-64-01

RFW Lot No.: 897121.820-001

MATRIX Spike - Sample No.:

04LA-97-0627 01/02

Level: (low/med) LOW

| | SPIKE [ SAMPLE | MS | Ms | oc
! | ADDED | CONCENTRATION | CONCENTRATION| % | LIMITS
| COMPOUND |uG/L | UG/L | UG/L | REC #]| REC
‘ T N R R S T T T S S T S S T S T T T T T S T T S R N T T T E R E T RS S EEEEE T ST S =
|1,1-Dichloroethene | 50.0 | 0 ! 34.8 I 70 | 61 -145
|Benzene | 50.0 | 0 } 43.6 | 87 | 76 -127
| Trichloroethene | 50.0 | 0 | 43.8 | 88 | 71 -120
| Toluene | s0.0 | ] | 44.9 | 90 | 76 -1i25
|Chlorobenzene | s0.0 | 0 | 58.3 } 117 | 75 -130
l | | | | I
| | SPIKE | MSD | MSD | (
| | ADDED | CONCENTRATION| % | % ! QC LIMITS
|  COMPOUND |uG/L [ UG/L | REC #| RPD #| RPD | REC
| = 1+ -t £t 1t 1t 1t 1t 1313331ttt ittt i+ttt i+t -+ttt 5>+t
| 1,1-Dichloroethene | 50.0 f 34.0 | 68 | 2 | 14 | 61 -145
| Benzene | 50.0 | 43.1 | 86 | 1 11 | 76 -127
| Trichloroethene | 50.0 | 42.6 | 85 | 3 | 14 | 71 -120
| Toluene | 50.0 | 41.3 | 83 | 8 | 13 | 76 -125
| Chlorobenzene | 50.0 | 54.6 | 109 | 7 | 13 | 75 -130
l | | | | | |
# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits
RPD: _0 out of _5 outside limits
Spike Recovery: _0 out of 10 outside limits
COMMENTS :

FORM III VOA-1 5/88 Rev.

n16



3A
WATER VOLATILE MATRIX SPIKE RECOVERY

Lab Name: Recra.LabNet Contract: . 2744-64-01
Case No.: LANL-REQ#4016R RFW Lot No.: 97121920
MATRIX Spike - Sample No.: VBLKUELVX002-MB1 Level: (low/med) LOW
| | SPIKE |  SAMPLE | MS | Ms | qC
| | ADDED | CONCENTRATION | CONCENTRATION| % | LIMITS
| COMPOUND lUG/L { UG/L | UG/L | REC #| REC
, A S At a2 32 44331t P12ttt Pt 2ttt 1 3 2+ 2 s P A 2t 2t 5 2 3 2 12 5 F F 13t
|1,1-Dichloroethene | 50.0 | 0 | 32.2 | 64 | 61 -145
|Benzene | 50.0 | 0 | 41.4 | 83 | 76 -127
| Trichloroethene | 50.0 | 0 | 41.2 | 82 | 71 -120
| Toluene | 50.0 | 0 | 41.4 { 83 | 76 -125
|Chlorobenzene | 50.0 | 0 | 52.4 | 105 | 75 -130
| | | | | |
# Column to be used to flag recovery value with an asterisk
* Values outside of QC limits
Spike Recovery: _0 out of _S5 outside limits
COMMENTS :

FORM III VOA-1 5/88 Rev.



4aA
VOLATILE METHOD BLANK SUMMARY

... Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00

iy

Lab Code: RECRA Case No.: SAS No.: SDG No.: 12L920
Lab File ID: X010213 Lab Sample ID: S8LVX002-MB1
Date Analyzed: 01/02/98 Time Analyzed: 1406
Matrix: (soil/water) WATER Level: (low/med) LOW
Instrument ID: 5970X

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD:

EPA LAB LAB TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED

01| VBLKUEBS 98LVX002-MB1S [X010214 1441
02}04LA-97-0627 01/02 9712L920-001 X010215 1517
03|04LA-97-0627 01/02M [9712L920-001S |X010216 1553
04 |04LA-97-0627 01/02M |9712L920-001T |X010217 1628

COMMENTS :

page 1 of 1
FORM IV VOA MAC-SW846HP-

018



5A
VOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRATION - BROMOFLUOROBENZENE (BFB)

... Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9959-00

Lab Code: RECRA Case No.: SAS No.: SDG No.: 121920
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 JIJON 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 abundance 100.0
96 5.0 - 9.0% of mass 95 7.6 _
173 Less than 2.0% of mass 174 0.0 T 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
1-Value 1s % of mass 174 2-Value 1s % of mass 176

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

EPA LAB LAB DATE TIME
SAMPLE NO. SAMPLE ID FILE ID ANALYZED ANALYZED

01|VSTD200 VSTD200 X122409 12/24/97 1502
02)VSTD100 VSTD100 X122410 12/24/97 1535
031VvVSTDSQ VSTD50 X122411 12/24/97 1608
04 |VSTD20 VSTD20 X122412 12/24/97 1642
05{VSTD10 VSTD10 X122413 12/24/97 1716
06 |VSTDO5 VSTDO5 X122414 12/24/97 1751

page 1 of 1

019




SA
VOLATILE ORGANIC GC/MS TUNING AND MASS
CALIBRATION - BROMOFLUOROBENZENE (BFB)

Lab Code: RECRA Case No.: SAS No.:

SDG No.:

Lab File ID: X010201 ‘ BFB Injection Date: 0

Instrument ID: 5970X

~Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-99935-00

121820
1/02/98

BFB Injection Time: 0757

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 18.0

75 30.0 - 60.0% of mass 95 48.9

95 Base Peak, 100% relative abundance 100.0

96 5.0 ~ 9.0% of mass 95 7.8

173 Lesgs than 2.0% of mass 174 0.0 T 0.071
174 50.0 - 100.0% of mass 95 88.8

175 5.0 - 9.0% of mass 174 7.2 1 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

1-Value 1s % of mass 174 2-Value 1s of mass 176

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

: EPA LAB LAB
- SAMPLE NO. SAMPLE ID FILE ID
01|VSTDS50 VSTDS50 X010203
02| VSTD200 Todo rwetian~ | VSTD200 X010208
03{VSTD100 VSTD100 X010209
04 |VSTD50 VSTD50 X010210

dy 05|VSTD20 VSTD20 X010211
~W' 06 |VSTD10 VSTD10 X010212
4 07|VBLKUE 98LVX002-MB1 |X010213
-\\ 08 | VBLKUEBS 98LVX002-MB1S |X010214
\\ 09/04LA-97-0627 01/02 |9712L920-001 [X010215

10{04LA-97-0627 01/02M |9712L920-001S |X010216
11|04LA-97-0627 01/02M |9712L920-001T [X010217

DATE TIME
ANALYZED ANALYZED
01/02/98 0858
01/02/98 1104
01/02/98 1142
01/02/98 1218
01/02/98 1255
01/02/98 1330
01/02/98 1406
01/02/98 1441
01/02/98 1517
01/02/98 1553
01/02/98 1628

page 1 of 1
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8A

VOLATILE INTERNAL STANDARD AREA SUMMARY

# Column used

page 1 of 1

of internal standard area.

OoN

to flag internal standard area values with an asterisk.

ol 5

~Lab Name: Recra.lLabNet.Philadelphia Contract: 02744-064-001-9999-00
Lab Code: RECRA Case No.: SAS No.: SDG No.: 12L920
Lab File ID (Standard): X010203 Date Analyzed: 01/02/98
Instrument ID: 5970X Time Analyzed: 0858
GC Column: DB-624 ID: 0.53 (mm) Heated Purge: (Y/N) Y
IS1 IS2 (CBZ) IS3 (DCRB)
AREA # RT AREA # RT AREA # RT
_12—§56R 555 __________ 512355 15.90 - 410853 20.19 273514_ —ZE_EE
"UPPER LIMIT | 1025538 | 16.40| . 821646 | 20.69| 547028 | 23.51
"LOWER LIMIT | 256384 | 15.40| 205412 | 19.69| 136757 | 22.51
"EPA SAMPLE | |\
NO.
01| VBLKUE 578235 15.89 480275 20.21 311408 23.01
02 | VBLKUEBS 517686 15.91 423372 20.21 271798 23.01
03|04LA-97-0627 01/02 555850 15.90 469306 20.21 308485 23.01
04 |04LA-97-0627 01/02M 541302 15.90 428932 20.21 296619 23.02
05!04LA-97~-0627 01/02M 550335 15.91 458023 20.21 300369 23.02
0]
27
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
1s1 = Fluorobenzene UPPER LIMIT = +100%
I82 (CBZ) = Chlorobenzene-ds of internal standard area.
IS3 ({DCB) = 1,4-Dichlorobenzene-d4 LOWER LIMIT = - 50%



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.: 121.920
Instrument ID: 5970X Calibration Date(s): 12/24/97 12/24/97
Heated Purge: (Y/N) Y GC Column: DB-624 ID: 0.53 {mm)
# = Min RRF for SPCC Max %RSD for CCC(*) = 30.0%
LAB FILE ID: RRFI0 =x122413.d RRF20 =x122412.d
RRF50 =x122411.d4 RRF100=x122410.4d RRF200=x122409.d
COMPOUND RRF10 |RRF20 |RRF50 |RRF100|RRF200 RRF RSD
Dichlorodifluoromethane 0.527| 0.509| 0.464| 0.440| 0.436| 0.475 8.6
Chloromethane # 0.342| 0.318| 0.301) 0.271] 0.212| 0.289] 17.3#
Vinyl Chloride * 0.274| 0.261] 0.248| 0.232| 0.228!( 0.249 7.7%
Bromomethane 0.206| 0.218} 0.157| 0.152 0.204 0.187] 16.3
Chloroethane 0.171( 0.165| 0.148| 0.141| 0.143} 0.154 8.8
Trichlorofluoromethane 0.814] 0.728} 0.665| 0.624| 0.605( 0.687] 12.4
1,1-Dichloroethene * 0,.2531 0.245| 0.219| 0.204| 0.204) 0.225| 10.2*
Methylene Chloride 0.716| 0.525| 0.403| 0.358| 0.325| 0.465] 34.2
Acetone 0.195}) 0.112) 0.087| 0.086 0.072) 0.110; 44.4
trans-1,2-Dichloroethene 0.450| 0.427} 0.386| 0.364| 0.348( 0.395| 10.8
1,1-Dichloroethane # 0.666| 0.613] 0.598] 0.556] 0.524| 0.591 9.2%
cis-1,2-Dichloroethene 0.493| 0.455| 0.379} 0.379) 0.357{ 0.413) 14.1
2,2-Dichloropropane 0.661| 0.595| 0.541| 0.523] 0.496] 0.563| 11l.6
2-Butanone 0.215| 0.174)| 0.164| 0.1l66| 0.146| 0.173} 14.8
Bromochloromethane 0.329| 0.325| 0.302] 0.285]| 0.262| 0.301 9.3
Chloroform * 0.890| 0.833| 0.799f 0.751| 0.688| 0.792 9.7%*
1,1,1-Trichloroethane 0.783] 0.756| 0.728]| 0.660| 0.627| 0.711 9.2
Carbon Tetrachloride 0.552| 0.581| 0.550] 0.568| 0.496| 0.549 5.9
1,1-Dichloropropene 0.189| 0.180( 0.160| 0.157| 0.143} 0.1l66| 11.2
Benzene 0.948| 0.858| 0.767| 0.752| 0.687| 0.802| 12.7
1,2-Dichloroethane 0.490| 0.459] 0.423| 0.395}| 0.367( 0.427| 11.5
Trichloroethene 0.578| 0.536| 0.494| 0.461| 0.416| 0.497| 12.7
1,2-Dichloropropane * 0.408| 0.376| 0.356(| 0.344| 0.312) 0.359| 10.0*
Dibromomethane 0.630| 0.569| 0.516{ 0.500) 0.447) 0.532} 13.1
Bromodichloromethane 0.894| 0.871| 0.827| 0.799| 0.729| 0.824 7.9
cis-1,3-Dichloropropene 0.739}) 0.716| 0.664| 0.661| 0.650| 0.686 5.7
Toluene * 0.835| 0.758| 0.676| 0.654| 0.623 0.709]| 12.2*
4-Methyl-2-Pentanone 0.570| 0.496) 0.4%94; 0.504 0.451) 0.503 8.5
trans-1,3-Dichloropropene | 0.679| 0.630| 0.588| 0.647| 0.574| 0.624 6.9
1,1,2-Trichloroethane 0.592| 0.531] 0.472] 0.484| 0.434| 0.503]| 12.1
Tetrachloroethene 0.680| 0.656; 0.562] 0.523( 0.473| 0.579| 15.2
1,3-Dichloropropane 0.804] 0.749| 0.637| 0.623| 0.562| 0.675| 14.6
2-Hexanone 0.368| 0.339}| 0.315] 0.346| 0.303 0.334 7.7
Dibromochloromethane 1.057( 1.006| 0.905] 0.910| 0.811| 0.938| 10.2
1,2-Dibromoethane 1.027| 0.877| 0.797| 0.777| 0.691] 0.834| 15.2
Chlorobenzene # 0.956| 0.872{ 0.770| 0.737| 0.702| 0.807| 12.9%
1,1,1,2-Tetrachloroethane | 0.705| 0.662| 0.561| 0.535| 0.482| 0.589| 15.7]|
Ethylbenzene T 0.498| 0.460| 0.388| 0.370| 0.326| 0.408)] 17.0*
page 1 of 2 |
FORM VI VOA MAC-SW846HE
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6A
VOLATILE ORGANICS INITIAL CALIBRATION DATA

..Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-5999-00

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 ID: 0.53 (mm)
# = Min RRF for SPCC Max %RSD for CCC(*) = 30.0%
LAB FILE 1D: RRF10 =x122413.d RRF20 =x122412.d
RRF50 =x122411.4 RRF100=x122410.d RRF200=x122409.d
COMPOUND RRF10 |[RRF20 |RRF50 |[RRF100[RRF200 RRF | RSD
Xylenes (Total) 0.550| 0.502¢ 0.429) 0.402| 0.360| 0.449) 17.2
Styrene 1.034] 0.944] 0.848} 0.793 0.732| 0.870| 13.8
Bromoform # 0.906) 0.879) 0.793| 0.798| 0.704] 0.816 9.8¢%
Isopropylbenzene 1.524| 1.404| 1.209) 1.140| 1.028) 1.261| 15.9
Bromobenzene 2.289) 2.059| 1.793}| 1.738| 1.660f 1.908] 13.7
1,2,3-Trichloropropane 0.458{ 0.414( 0.361) 0.363| 0.344) 0.388| 12.2
1,1,2,2-Tetrachlorocethane__# 1.650| 1.350} 1.260| 1.226| 1.286| 1.354| 12.7#
N-~Propylbenzene 0.552) 0.527| 0.453| 0.453| 0.447)| 0.486| 10.2
2-Chlorotoluene 0.588| 0.551| 0.482| 0.468| 0.464{ 0.511| 10.9
4-Chlorotoluene 0.624( 0.597( 0.520} 0.526) 0.471) 0.548} 11.3
1,3,5-Trimethylbenzene 2.359} 2.071) 1.786| 1.716| 1.680] 1.922] 15.0
Tert-Butylbenzene 0.466| 0.435| 0.382| 0.375| 0.364| 0.404| 10.9
1,2,4-Trimethylbenzene 2.111| 1.933| 1.723| 1.669( 1.6901 1.825! 10.5
7 Sec-Butylbenzene 0.514| 0.493| 0.428{ 0.402| 0.401}] 0.448| 11.7
“-11,3-Dichlorobenzene 1.561) 1.403) 1.212) 1.16l1| 1.134| 1.294| 14.1
1,4-Dichlorobenzene 1.561) 1.403) 1.212] 1.161| 1.134| 1.294| 14.1
4-Isopropyltoluene 2.541 2.285)| 1.973| 1.828( 1.781} 2.082} 15.6
1,2-Dichlorobenzene 1.544| 1.298! 1.093} 1.081( 0.998| 1.203| 18.3
N-Butylbenzene 0.570f 0.580| 0.530) 0.524] 0.491| 0.539 6.7
1,2-Dibromo-3-chloropropane| 0.484| 0.452) 0.440| 0.483] 0.461| 0.464 4.2
Carbon Disulfide 0.553 0.600| 0.556| 0.502| 0.529| 0.548 6.6
Freon-113 0.356| 0.321| 0.2934 0.273} 0.264{ 0.301| 12.5
1,2-Dichloroethane-da 0.417) 0.433| 0.365) 0.346| 0.321] 0.376] 12.6
Toluene-ds 1.110| 1.124| 0.948| 0.927| 0.846 0.991| 12.2
4 -Bromofluorobenzene 1.282| 1.367| 1.148| 1.106{ 1.095| 1.200| 10.0
page 2 of 2
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TA
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 Calibration Date: 01/02/98 Time: 0858
Lab File ID: X010203 Init. Calib. Date(s): 12/24/97 01/02/98
Heated Purge: (Y/N) Y GC Column: DB-624 ID: 0.53 (mm)
# = Min RRF50 for SPCC Max %¥Drift for CCC(*) = 20.0%
SPIKED |OBSRVD
COMPQOUND RRF50 |AMOUNT |AMOUNT | %Drift
Dichlorodifluoromethane 0.364|50.0 38.3 23.4
Chloromethane # 0.200150.0 34.5 31.0#
Vinyl Chloride * 0.220]50.0 44 .2 11.6%*
Bromomethane 0.213(50.0 56.9 13.8
Chloroethane 0.1411|50.0 46 .0 8.0
Trichlorofluoromethane 0.577|50.0 42.0 16.0
1,1-Dichloroethene * 0.202|50.0 44 .7 10.6*
Methylene Chloride 0.44150.0 47 .4 5.2
Acetone 0.078|50.0 35.1 29.8
trans-1,2-Dichloroethene 0.367([50.0 46.5 7.0
1,1-Dichloroethane # 0.572]|50.0 48.3 3.4#%
cis-1,2-Dichloroethene 0.396(50.0 48.0 4.0
2,2-Dichloropropane 0.533[50.0 47 .3 5.4
- 2-Butanone 0.147({50.0 42.6 14.8
i Bromochloromethane 0.300(50.0 50.0 0.0
i Chloroform * 0.760150.0 48 .0 4 .Q*
1,1,1-Trichloroethane 0.675150.0 47.5 5.0
Carbon Tetrachloride 0.597|50.0 54 .3 8.6
1,1-Dichloropropene 0.163|50.0 49.1 1.8
Benzene 0.790|50.0 49.2 1.6
1,2-Dichloroethane 0.416|50.0 48.7 2.6
Trichloroethene 0.526(50.0 52.9 5.8
1,2-Dichloropropane * 0.349]50.0 48.6 2.8%
Dibromomethane 0.520/|50.0 48.8 2.4
Bromodichloromethane 0.810|50.0 49.2 1.6
cis-1,3-Dichloropropene 0.672|50.0 48.9 2.2
Toluene * 0.6941|50.0 49.0 2.0%*
4-Methyl-2-Pentanone 0.433]50.0 43.1 13.8
trans-1,3-Dichloropropene 0.602|50.0 48.3 3.4
1,1,2-Trichloroethane ~ | 0.476|50.0 47 .4 5.2
Tetrachlorocethene 0.577|50.0 49.8 0.4
1,3-Dichloropropane 0.647|50.0 48.0 4.0
2-Hexanone 0.280150.0 41.8 16.4
Dibromochloromethane 0.927(50.0 49 .4 1.2
1,2-Dibromoethane 0.774(50.0 46 .4 7.2
Chlorobenzene # 0.789150.0 48.8 2.4%
1,1,1,2-Tetrachloroethane | 0.573|50.0 |48.6 2.8]|
Ethylbenzene T 0.406(50.0 49.7 O.6T
page 1 of 2
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7A
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 Calibration Date: 01/02/98 Time: 0858
Lab File ID: X010203 Init. Calib. Date(s): 12/24/97 01/02/98
Heated Purge: (Y/N) Y GC Column: DB-624 ID: 0.53 (mm)
# = Min RRF50 for SPCC Max %Drift for CCC(*) = 20.0%
SPIKED [OBSRVD
COMPOUND RRF50 |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 3.44
Isopropylbenzene 1.203|50.0 47.7 4.6
Bromobenzene 1.735|50.0 45.5 9.0
1,2,3-Trichloropropane 0.3504(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 0.488150.0 47.8 4.4
4-Chlorotoluene 0.5241{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-Dichlorocethane-d4 0.356(50.0 47.3 5.4
Toluene-ds 0.941|50.0 47.5 5.0
4 -Bromofluorcbenzene 1.103|50.0 46.0 8.0
page 2 of 2
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7AD
VOLATILE CONTINUING CALIBRATION CHECK

~.Lab Name: Recra.lLabNet.Philadelphia Contract: 02744-064-001-9999-00

Lab Code: RECRA Case No.: SAS No.: SDG No.: 121920
Instrument ID: 5970X Calibration Date: 01/02/98 Time: 0858
Lab File ID: X010203 Init. Calib. Date(s): 12/24/97 01/02/98
Heated Purge: (Y/N) Y GC Column: DB-624 ID: 0.53 {(mm)
# = Min RRF50 for SPCC Max %D for CCC(*) = 20.0%
COMPOUND RRF RRF50 %D
Dichlorodifluoromethane 0.475| 0.364 23.4
Chloromethane # 0.289{ 0.200 30.8%
Vinyl Chloride * 0.249) 0.220 ll.6%
Bromomethane 0.187| 0.213 13.9
Chloroethane 0.154| 0.141 8.4
Trichlorofluocromethane 0.687] 0.577 16.0
1l,1-Dichloroethene * 0.225] 0.202 10.2*
Methylene Chloride 0.465| 0.441 5.2
Acetone 0.110] 0.078 29.1
trans-1,2-Dichlorocethene 0.395] 0.367 7.1
1,1-Dichloroethane # 0.591| 0.572 3.2#
cis-1,2-Dichloroethene 0.413| 0.396 4.1
2,2-Dichloropropane 0.563| 0.533 5.3
2-Butanone 0.173] 0.147 15.0
Bromochloromethane 0.301]| 0.300 0.3
Chloroform * 0.792| 0.760 4.,0%*
1,1,1-Trichloroethane 0.711| 0.675 5.1
Carbon Tetrachloride 0.549| 0.597 8.7
1,1-Dichloropropene 0.166| 0.163 1.8
Benzene 0.802| 0.790 1.5
1,2-Dichlorcethane 0.427| 0.416 2.6
Trichloroethene 0.497] 0.526 5.8
1,2-Dichloropropane * 0.359| 0.349 2.8%
Dibromomethane 0.532| 0.520 2.2
Bromodichloromethane 0.824| 0.810 1.7
cis-1,3-Dichloropropene 0.686| 0.672 2.0
Toluene * 0,709 0.694 2.1%
4-Methyl-2-Pentanone 0.503| 0.433 13.9
trans-1,3-Dichloropropene | 0.624| 0.602 3.5
1,1,2-Trichloroethane 0.503| 0.476 5.4
Tetrachloroethene 0.579| 0.577 0.3
1,3-Dichloropropane 0.675| 0.647 4.1
2-Hexanone 0.334| 0.280 16.2
Dibromochloromethane 0.938| 0.927 1.2
1,2-Dibromoethane 0.834| 0.774 7.2
Chlorobenzene # 0.807| 0.789 2.2#
1,1,1,2-Tetrachloroethane__| 0.589| 0.573 2.7\
Ethylbenzene * 0.408| 0.406 0.5%*
I |
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7AD
VOLATILE CONTINUING CALIBRATION CHECK

»~ Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00

i

..

Lab Code: RECRA Case No.: SAS No.: SDG No.: 121920
Instrument ID: 5970X Calibration Date: 01/02/98 Time: 0858
Lab File ID: X010203 Init. Calib. Date(s): 12/24/97 01/02/98
Heated Purge: (Y/N) Y GC Column: DB-624 ID: 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 22.54%
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 1.04e6 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-ds 0.991 0.941 5.0
4 -Bromofluorobenzene 1.200( 1.103 8.1
page 2 of 2
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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 ID: 0.53 (mm)
# = Min RRF for SPCC Max %RSD for CCC(*) = 30.0%
LAB FILE ID: RRF10 =x010212.d RRF20 =x010211.d
RRF50 =x010210.d RRF100=x010209.d RRF200=x010208.d
COMPOUND RRF10 |RRF20 {RRF50 |{RRF100|RRF200 RRF R;D
Todomethane | 0.512| 0.619| 0.511] 0.456| 0.514| 0.522| 11.3
“">age 2 of 2
FORM VI VOA MAC - SW84 6H:
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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 Calibration Date: 01/02/98 Time: 1218
Lab File ID: X010210 Init. Calib. Date(s): 12/24/97 01/02/98
Heated Purge: (Y/N) Y GC Column: DB-624 ID: 0.53 (mm)
# = Min RRF50 for SPCC Max %Drift for CCC(*) = 20.0%
[SPIKED|OBSRVD|
COMPOUND RRF50 |AMOUNT |AMOUNT |%Drift
Todomethane | 0.511|50.0 |[51.7 | 3.4

ﬂ')age 2 of 2

g

FORM VII VOA MAC-SW846HP-7

069



7AD
VOLATILE CONTINUING CALIBRATION CHECK

Lab Name: Recra.LabNet.Philadelphia Contract: 02744-064-001-9999-00

Lab Code: RECRA Case No.: SAS No.: SDG No.: 12L3820
Instrument ID: 5970X Calibration Date: 01/02/98 Time: 1218
Lab File ID: X010210 Init. Calib. Date(s): 12/24/97 01/02/98
Heated Purge: (Y/N) Y GC Column: DB-624 ID: 0.53 (mm)
# = Min RRF50 for SPCC Max %D for CCC(*) = 20.0%
COMPOUND RRF RRF50 %D
Todomethane | 0.522| 0.511| 2.1

" page 2 of 2
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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
| CLIENT | S1 |OTHER |
| SAMPLE NO. | (DCB) #| TCX |
|=====================================I
01]|04LA-97-0627 03 | so | a5 |
02 | PBLKKPLE2382-MB1 | 83 | 52 |
03 | PBLKKPLE2382-MB1 BS | 88 | 70 |
| | l |
ADVISORY
QC LIMITS
S1 (DCB) = Decachlorobiphenyl { 22-126)
82 (TCX) = Tetrachloro-m-xylene ( 27-129)
# Column to be used to flag recovery values
* Values outside of QC limits
D Surrogates diluted out
$
x4
rd
o)}
page 1 of 1 FORM II PEST-1 01/89 Rev.
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3E
WATER PESTICIDE MATRIX SPIKE RECOVERY

Lab Name: Recra.LlabNet Contract: 2744-64-01

Case No.: LANL-REQ#4016R RFW Lot No.: 97121920

MATRIX Spike - Sample No.: PBLKKPLE2382-MB1 Level: (low/med) LOW

( | SPIKE | SAMPLE | MS | Ms | oc

| | ADDED | CONCENTRATION | CONCENTRATION| % | LIMITS |

| COMPOUND |UG/L | UG/L | UG/L | REC #]| REC

|gamma-BHC (Lindane) | 0.200 | 0 | 0.180 | 90 | 56 -127 |

|Heptachlor | 0.200 | 0 | 0.170 | 85 |50 -129 |

|Aldrin | 0.200 | 0 | 0.150 | 75 |48 -133 |

|Dieldrin | 0.500 | 0 | 0.480 | 96 |57 -131 |

|Endrin | 0.500 | 0 | 0.480 | 96 |46 -150 |

|4,4’-DDT | 0.500 | 0 | 0.490 | 98 |38 -138 |
| | | | |

I

# Column to be used to flag recovery value with an asterisk
* Values outside of QC limits

Spike Recovery: _0 out of _6 outside limits

COMMENTS :

FORM III PEST-1 5/88 Rev.
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PESTICIDE METHOD BLANK SUMMARY

Lab Name: Recra.LabNet ‘ Contract: 2744-64-01

Case No.: LANL-REQ#4016R

Lab Sample ID: S7LE2382-MB1 Lab File ID: 01129808 .05
Matrix: (Soil/Water) WATER Level: (low/med) LOW

Date Extracted: 12/26/87 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): 08 Instrument ID (2): 09

GC Column ID (1): HP1701 GC Column ID (2): DB608

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

| CLIENT | LAB | DATE | DATE |
| SAMPLE NO. | SAMPLE ID |ANALYZED 1 |ANALYZED 2|
01|04LA-97-0627 03 |9712L920-002 | 01/13/98 | 01/12/98 |
02 | PBLKKPLE2382-MB1 BS | 97LE2382-MB1S| 01/13/98 | 01/12/98 |
| | l l l
COMMENTS :
A%
7\'\J '}3ﬁ
0
page 1 of 1 FORM IV PEST 5/88 Rev.
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PESTICIDE ANALYSIS SEQUENCE

Lab Name: Recra.LlLabNet Contract: 02744-064-001-9995-00
Client: LANL-REQ#4016R GC Sample ID: 01089807
Instrument ID: 07 GC Column ID: _DB608
Dates of Analyses: 01/09/98 to 01/10/98
{ CLIENT | LAB SAMPLE | DATE | TIME |
| SAMPLE NO. | 1D | ANALYZED| ANALYZED|
| ==mmsmmmmsmmmxmmzcmmssesens |sessssmssssms [ semssssss | =em=caaa|
01|22ZZZZ |EVAL 2004 | 01/09/98| 2242 |
02|222ZZ | TOXAPH 2102 | 01/09/98| 2332 |
0322222 |AR1221 3001 | 01/10/98| 0021 |
0422222 |AR1232 2202 | o1/10/98] 0110 |
0522222 |AR1242 3101 | 0o1/10/98| 0159 |
0622222 |AR1248 2301 | o1/10/98| 0248 |
07|22222Z |AR1254 1502 | 01/10/98| 0337 |
0822222 |AR1660 1504 | 0o1/10/98] 0426 |
09|zzzzz | INDA 6901 A | o1/10/98| 0515 |
10|2z2zZZ | INDA 6902 B | 01/10/98| 0604 |
11|22222 | INDA 6903 C | 01/10/98] 0652 |
12|22222 | INDA 63904 D | 01/10/98| 0741 |
13|2222Z | INDA 6905 E | 01/10/98| 0830 |
14| 22222 |INDB 5501 A | 01/10/98| 0919 |
15|2z2222 | INDB 5502 B | 01/10/98| 1008 |
1622222 |INDB 5503 C | o1/10/98] 1057 |
17| 22222 | INDB 5504 D | 01/10/98| 1146 |
18| 22222 | INDB 5505 E | o1/10/98] 1235 |
19|2ZZZZ |AR1254 5401 A | 01/10/98| 1324 |
20|2222% |AR1254 5402 B | 01/10/98| 1413 |
21|22222 |AR1254 5403 C | 01/10/98| 1502 |
2222222 |AR1254 5404 D | 01/10/98| 1551 |
23| 2222% |AR1254 5405 E | 01/10/98| 1640 |
2422222 i |AR1660 6801 A | 01/10/98| 1728 |
25|2222% |AR1660 6802 B | 01/10/98| 1817 |
26| 2222% |AR1660 6803 C | 01/10/98| 1906 |
27|2222% |AR1660 6804 D | 01/10/98| 1955 |
2822227 |AR1660 6805 E | 01/10/98| 2044 |
l I | | l
¥
P
¢
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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: 07 GC Column ID: DB608

Dates of Analyses: 01/12/98 to 01/13/98

| CLIENT | LAB SAMPLE | DATE | TIME |
| SAMPLE NO. | ID | ANALYZED| ANALYZED)|
B et B e R
01|zzz2z22 | INDA 6903 C | 01/12/98| 1814 |
0222222 | INDB 5503 C | o1/12/98| 1903 |
03122222 |AR1660 1304 | o1/12/98] 1951 |
0422222 |EVAL 2004 | 01/12/98] 2223 |
05| PBLKKPLE2382 |97LE2382-MB1 | 01/12/98| 2317 |
06 | PBLKKPLE2382 MS |97LE2382-MB1S | 01/13/98]| 0006 |
07|04LA-97-0627 03 |9712L920-002 | 01/13/98| 0055 [
08|2ZZZ2Z | INDA 6903 C | 01/13/98| 1055 |
09|22222Z | INDB 5503 C | 01/13/98] 1149 |
10|22z2z22 |BR1660 1904 | 01/13/98] 1243 |
l | l I |
.. a%
o
1
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PESTICIDE ANALYSIS SEQUENCE

02744-064-001-9599-00

Lab Name: Recra.LabNet Contract:
Client: LANL-REQ#4016R GC Sample ID: 01099808
Instrument ID: 08 GC Column ID: _HP1701
Dates of Analyses: 01/09/98 to 01/10/98
| CLIENT | LAB SAMPLE | DATE | TIME |
[ SAMPLE NO. | ID | ANALYZED| ANALYZED|
|===s===msmmsssscssssssscsss|ssssssmmssssss [ssssssens [sommsnaas |
0122222 | EVAL 2004 | 01/09/98| 2242 |
0222222 | TOXAPH 2102 | 01/09/98| 2332 |
0322222 [AR1221 3001 | 01/10/98| 0021 |
04 |ZZZ22Z |AR1232 2202 | o1/10/98| 0110 |
0522222 |AR1242 3101 | 01/10/98| 0159 |
0622222 |AR1248 2301 | o1/10/98| 0248 l
07122222 |AR1254 1502 | 01/10/98] 0337 |
0822222 |[AR1660 1904 | 01/10/98| 0426 |
0922222 | INDA 6901 A | o1/10/98| 0515 |
10|22z22 | INDA 6902 B | 01/10/98| 0604 |
11|22227Z | INDA 6903 C | o1/10/98] 0652 |
1222222 | INDA 6904 D | o1/10/98| 0741 |
13|2z2222 | INDA 6905 E | 01/10/98] 0830 |
14|2Z222Z2 | INDB 5501 A | 01/10/98| 0919 |
15|22227% |INDB 5502 B | 01/10/98| 1008 |
16 |22222 | INDB 5503 C | o1/10/98| 1057 |
17{22222 |INDB 5504 D | 01/10/98| 1146 |
18|222Z2Z | INDB 5505 E | o1/10/98| 1235 |
19|2zz22 |AR1254 5401 A | 01/10/98| 1324 |
20|2222% |AR1254 5402 B | 01/10/98| 1413 |
21|2222% |AR1254 5403 C | 01/10/98| 1502 |
2222227 |AR1254 5404 D | 01/10/98| 1551 {
23|2zzz2z |AR1254 5405 E | 01/10/98] 1640 |
2422222 i |AR1660 6801 A | 01/10/98| 1728 |
25|22222 |AR1660 6802 B | 01/10/98| 1817 |
2622222 |AR1660 6803 C | 01/10/98] 1906 |
27|22222 |AR1660 6804 D | 01/10/98| 1955 [
28|22222 |AR1660 6805 E | 01/10/98| 2044 |
| | | l l
1B
For
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8H
PESTICIDE ANALYSIS SEQUENCE

Lab Name: Recra.LabNet Contract: 02744-064-001-999S8-00
Client: LANL-REQ#4016R GC Sample ID: 01129808
Instrument ID: 08 GC Column ID: HP1701

Dates of Analyses: 01/12/98 to 01/13/98

| CLIENT | LAB SAMPLE | DATE | TIME |
| SAMPLE NO. | ID | ANALYZED| ANALYZED|
01|2222Z | INDA 6903 C | 01/12/98| 1814 |
02]2222zZ | INDB 5503 C | 01/12/98| 1903 |
03|zzzz2 | AR1660 1904 | or1/12/98| 1951 |
0422222 |EVAL 2004 | 01/12/98| 2223 |
05| PBLKKPLE2382 |97LE2382-MB1 | 01/12/98| 2317 |
06 | PBLKKPLE2382 MS | 97LE2382-MB1S | 01/13/98| 0006 |
07]04LA-97-0627 03 | 9712L920-002 | 01/13/98| 0055 |
08|22222 | INDA 6903 C | 01/13/98| 1055 |
09]22z2z | INDB 5503 C | 01/13/98] 1149 |
10|z22zzZ |AR1660 1904 | 01/13/98] 1243 |
l | | | l
aY
¥
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