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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Shell - Hobbs, NM 
Data Package: 1822 
Data Table: BTEX - GC/MS - Main - Not Surrogate Corrected 

Field ID TSB-7 2'-3' TSB-8 2'-3' 
Lab ID 99A1348 99A1349 
Lab Batch B0S14 B0514 
File T0648.D T06S1.D 
Sample Type SAMP SAMP 
Weight Basis VOLUME VOLUME 
Matrix SOIL SOIL 
Sample Size 3.54 g 3.47 g 
Associated Blank 022699VBLK01 022699VBLK03 
Field Date 02/17/99 02/17/99 
Extract Date 02/26/99 02/26/99 
Analysis Date 02/26/99 02/26/99 
Min Reporting Limit 14 14 
Units ug/Kg ug/Kg 

Benzene 20 9.8 J 
Toluene 12 J 6.5 J 
Ethylbenzene 3200 L 11000 L 
m,p-Xylene 12000 L 48000 L 
o-Xylene 100 240 

% Dibromofluoromethane 104 109 
%Toluene-d8 94 96 
% 4-Bromofluorobenzene 127 134 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Shell - Hobbs, NM 
Data Package: 1822 
Data Table: BTEX - GC/MS - PB - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

Benzene 
Toluene 
Ethylbenzene 
m,p-Xylene 
o-Xylene 

Procedural Blank 
022699VBLK01 

B0S14 
T064S.D 

QC 
VOLUME 

WATER 
5 mL 

NA 
NA 

02/26/99 
02/26/99 

10 
ug/L 

ND 
ND 
ND 
ND 
ND 

Procedural Blank 
022699VBLK03 

B0514 
T0650.D 

QC 
VOLUME 

WATER 
5 mL 

NA 
NA 

02/26/99 
02/26/99 

10 
ug/L 

ND 
ND 
ND 
ND 
ND 

Procedural Blank 
022699VBLK13 

B0514 
T0664.D 

QC 
VOLUME 

WATER 
S mL 

NA 
NA 

02/27/99 
02/27/99 

10 
ug/L 

ND 
ND 
ND 
ND 
ND 

% Dibromofluoromethane 
%Toluene-d8 
% 4-Bromofluorobenzene 

96 
98 
97 

98 

97 

101 
102 
96 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Shell - Hobbs, NM 
Data Package: 1822 
Data Table: BTEX - GC/MS - BS-BSD - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

Procedural Blank 
022699VBLK01 

B0S14 
T0645.D 

QC 
VOLUME 

WATER 
S mL 

NA 
NA 

02/26/99 
02/26/99 

10 
ug/L 

Laboratory 
Control Sample 
022699VLCS01 

B0514 
T0646.D 

QC 
VOLUME 

WATER 
5 mL 

022699VBLK01 
NA 

02/26/99 
02/26/99 

10 
ug/L T %R 

Benzene ND 49 50 98 
Toluene ND 48 50 96 
Ethylbenzene ND ND 
m,p-Xylene ND ND 
o-Xylene ND ND 

% Dibromofluoromethane 96 98 
%Toluene-d8 98 99 
% 4-Bromofluorobenzene 97 99 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Ti t le: Shell - Hobbs, NM 
Data Package: 1822 
Data Table: BTEX - GC/MS - BS-BSD • Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

Benzene 
Toluene 
Ethylbenzene 
m,p-Xylene 
o-Xylene 

Laboratory 
Control Sample 
022699VLCS02 

B0514 
T0647.D 

QC 
VOLUME 

WATER 
5 

022699VBLK01 
NA 

02/26/99 
02/26/99 

10 
ug/L 

mL 

50 
49 

ND 
ND 
ND 

T %R Q RPD 

50 100 
50 98 

2 
2.1 

% Dibromofluoromethane 
%Toluene-d8 
% 4-Bromofluorobenzene 

101 
100 
99 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Tit le: Shell - Hobbs, NM 
Sample Set: B0530 
Data : SHC/TPH - GC/FID - Main - Not Surrogate Corrected 

Field ID TSB-7 2'-3" TSB-8 2'-3" 
Lab ID 99A1348 99A1349 
Lab Batch B0530 B0530 
File 03299932.D 03299934.D 
Sample Type SAMP SAMP 
Weight Basis DRY DRY 
Matrix SOIL SOIL 
Sample Size 1.83 g 4.8 g 
Associated Blank CG-S-30PB CG-S-30PB 
Field Date 02/17/99 02/17/99 
Extract Date 03/04/99 03/04/99 
Analysis Date 03/30/99 03/30/99 
Min Reporting Limit 27 17 
Units ug/g ug/g 

nC9 34 53 
nC10 33 59 
nC11 48 66 
nC12 45 60 
nC13 34 71 
1380 130 91 
nC14 65 110 
1470 110 85 
nC15 38 87 
nC16 20 J 83 
1650 180 100 
nC17 24 J 76 
pristane 180 120 
nC18 26 J 72 
phytane 170 110 
nC19 30 63 
nC20 37 62 
nC21 27 55 
nC22 21 J 48 
nC23 18 J 39 
nC24 19 J 38 
nC25 26 J 40 
nC26 20 J 33 
nC27 20 J 27 
nC28 28 27 
nC29 37 28 
nC30 58 26 
nC31 110 40 
nC32 120 27 
nC33 130 17 
nC34 160 20 
nC35 180 29 
nC36 160 18 
nC37 120 8.2 J 
nC38 120 10 J 
nC39 90 7.6 J 
nC40 81 7.3 J 

TPH (RES) 10000 7100 
TPH 57000 32000 

%OTP 103 111 
%5AA 124 118 
%D50T 117 121 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Shell - Hobbs, NM 
Sample Set: B0S30 
Data : SHC/TPH - GC/FID - PB - Not Surrogate Corrected 

Field ID Procedural Blank 
Lab ID CG-S-30PB 
Lab Batch B0530 
File 03299933.D 
Sample Type QC 
Weight Basis DRY 
Matrix SOIL 
Sample Size 2 g 
Associated Blank NA 
Field Date NA 
Extract Date 03/04/99 
Analysis Date 03/30/99 
Min Reporting Limit 1 
Units ug/g 

nC9 ND 
nC10 0.033 J 
nC11 ND 
nC12 ND 
nC13 ND 
1380 ND 
nC14 0.058 J 
1470 ND 
nC15 0.041 J 
nCl6 0.013 J 
1650 ND 
nCl7 ND 
pristane ND 
nCl8 ND 
phytane ND 
nC19 ND 
nC20 ND 
nC21 ND 
nC22 ND 
nC23 0.032 J 
nC24 0.034 J 
nC25 0.045 J 
nC26 0.047 J 
nC27 0.053 J 
nC28 0.046 J 
nC29 0.075 J 
nC30 0.055 J 
nC31 0.061 J 
nC32 0.04 J 
nC33 0.037 J 
nC34 0.031 J 
nC35 0.025 J 
nC36 0.028 J 
nC37 0.016 J 
nC38 ND 
nC39 ND 
nC40 ND 

TPH (RES) 96 
TPH 96 

%OTP 81 
%5AA 90 
%D50T 85 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Shell - Hobbs, NM 
Sample Set: B0S30 
Data : SHC/TPH - GC/FID - BS-BSD - Not Surrogate Corrected 

Field ID Procedural Blank Blank Spike 
Lab ID CG-S-30PB CG-S-31BS 
Lab Batch B0530 B0530 
File 03299933.D 03299931.D 
Sample Type QC QC 
Weight Basis DRY DRY 
Matrix SOIL SOIL 
Sample Size 2 g 2 g 
Associated Blank NA CG-S-30PB 
Field Date NA NA 
Extract Date 03/04/99 03/04/99 
Analysis Date 03/30/99 03/30/99 
Min Reporting Limit 1 1 
Units ug/g ug/g T %R 

nC9 ND ND 
nC10 0.033 J 14 25 56 
nC11 ND ND 
nC12 ND 0.032 J 
nC13 ND 0.046 J 
1380 ND ND 
nC14 0.058 J 0.17 JB 
1470 ND 0.46 J 
nC15 0.041 J 18 25 72 
nC16 0.013 J 0.11 J 
1650 ND ND 
nC17 ND 0.13 J 
pristane ND 20 25 80 
nC18 ND 0.17 J 
phytane ND 0.23 J 
nC19 ND 0.12 J 
nC20 ND 18 25 72 
nC21 ND 0.14 J 
nC22 ND 0.16 J 
nC23 0.032 J 0.26 J 
nC24 0.034 J 0.23 J 
nC25 0.045 J 19 25 76 
nC26 0.047 J 0.27 J 
nC27 0.053 J 0.28 J 
nC28 0.046 J 0.36 J 
nC29 0.075 J 0.33 JB 
nC30 0.055 J 19 25 76 
nC31 0.061 J 0.29 JB 
nC32 0.04 J 0.34 J 
nC33 0.037 J 0.28 J 
nC34 0.031 J 22 25 88 
nC35 0.025 J 0.3 J 
nC36 0.028 J 22 25 88 
nC37 0.016 J 0.21 J 
nC38 ND 0.22 J 
nC39 ND 0.19 J 
nC40 ND 0.2 J 

TPH (RES) 96 280 
TPH 96 280 

%OTP 81 87 
%5AA 90 98 
%D50T 85 89 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Shell - Hobbs, NM 
Sample Set: B0S30 
Data : SHC/TPH - GC/FID - NSC - Not Surrogate Corrected 

Oil Reference Oil Reference 
Field ID Sample Sample 
Lab ID BM91 BM91 
Lab Batch B0530 B0530 
File 03299913.D 03299914.D 
Sample Type QC QC 
Weight Basis OIL OIL 
Matrix OIL OIL 
Sample Size 5 mg 5 mg 
Associated Blank NA NA 
Field Date NA NA 
Extract Date NA NA 
Analysis Date 3/29/99 3/29/99 
Min Reporting Limit 0.2 0.2 
Units ug/mg T %D Q ug/mg T %D 

nC9 4.4 4.8 -8.3 4.9 4.8 2.1 
nC10 3.8 4.2 -9.5 4.2 4.2 0 
nC11 3.8 4.3 -12 3.9 4.3 -9.3 
nC12 3.8 4 -5 3.8 4 -5 
nC13 3.3 4 -18 3.4 4 -15 
1380 1.1 1 10 1.2 1 20 
nC14 3.4 4.2 -19 4.2 4.2 0 
1470 1.3 1.4 -7.2 1.2 1.4 -14 
nC15 3.1 3.7 -16 3.3 3.7 -11 
nC16 3.1 3.2 -3.1 3.2 3.2 0 
1650 1.6 1.5 6.7 1.7 1.5 13 
nC17 2.8 3.2 -13 2.8 3.2 -13 
pristane 1.8 2.2 -18 2 2.2 -9.1 
nC18 2.6 2.9 -10 2.5 2.9 -14 
phytane 1.4 1.6 -13 1.3 1.6 -19 
nC19 2.3 2.6 -12 2.3 2.6 -12 
nC20 2.2 2.7 -19 2.4 2.7 -11 
nC21 2.1 2.4 -12 2.3 2.4 -4.2 
nC22 2 2.2 -9.1 2 2.2 -9.1 
nC23 1.9 2 -5 2 2 0 
nC24 1.7 2 -15 1.8 2 -10 
nC25 1.6 1.7 -5.9 1.5 1.7 -12 
nC26 1.4 1.5 •6.7 1.4 1.5 -6.7 
nC27 0.99 1.2 -18 1 1.2 -17 
nC28 0.84 0.88 -4.6 0.87 0.88 -1.1 
nC29 0.79 0.81 -2.5 0.83 0.81 2.5 
nC30 0.58 0.65 -11 0.61 0.65 -6.2 
nC31 0.57 0.58 -1.7 0.74 0.58 28 
nC32 0.41 0.44 -6.8 0.5 0.44 14 
nC33 0.43 0.4 7.5 0.35 0.4 -13 
nC34 0.4 0.35 14 0.34 0.35 -2.9 
nC35 0.42 0.35 20 0.39 0.35 11 
nC36 0.27 0.23 17 0.28 0.23 22 
nC37 0.23 0.23 0 0.22 0.23 -4.4 
nC38 0.2 0.22 -9.1 0.23 0.22 4.5 
nC39 0.15 J 0.18 -17 0.16 J 0.18 -11 
nC40 0.18 J 0.19 -5.3 0.18 J 0.19 -5.3 

TPH (RES) 180 220 -18 190 220 -14 
TPH 600 660 -9.1 600 660 -9.1 

%OTP 96 95 
%5AA 113 113 
%D50T 97 96 
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Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Shell - Hobbs, NM 
Data Package: 1932 
Data Table: PAH - GC/MS/SIM - Main - Surrogate Corrected 

Field ID TSB-7 2'-3' TSB-8 2'-3' 
Lab ID 99A1348 99A1349 
Lab Batch B0S30 B0S30 
File W7035.D W7036.D 
Sample Type SAMP SAMP 
Weight Basis DRY DRY 
Matrix SOIL SOIL 
Sample Size 1.83 g 4.8 g 
Associated Blank CG-S-30PB CG-S-3QPB 
Field Date 02/17/99 02/17/99 
Extract Date 03/04/99 03/04/99 
Analysis Date 04/03/99 04/03/99 
Min Reporting Limit 680 420 
Units ug/Kg ug/Kg 

Naphthalene 12000 11000 
C1-Naphthalenes 45000 36000 
C2-Naphthalenes 100000 70000 
C3-Naphthalenes 110000 68000 
C4-Naphthalenes 79000 46000 
Acenaphthylene ND ND 
Acenaphthene ND ND 
Biphenyl 6200 4100 
Fluorene 6100 3700 
C1-Fluorenes 15000 8400 
C2-Fluorenes 23000 13000 
C3-Fluorenes 32000 16000 
Anthracene ND ND 
Phenanthrene 14000 8300 
C1-Phenanthrenes/anthracenes 33000 19000 
C2-Phenanthrenes/anthracenes 46000 25000 
C3-Phenanthrenes/anthracenes 39000 20000 
C4-Phenanthrenes/anthracenes 32000 15000 
Dibenzothiophene 23000 13000 
C1-Dibenzothiophenes 60000 32000 
C2-Dibenzothiophenes 99000 50000 
C3-Dibenzothiophenes 89000 45000 
Fluoranthene ND ND 
Pyrene 2000 810 
C1-Fluoranthenes/pyrenes 7200 3400 
C2-F(uoranthenes/pyrenes 12000 5500 
C3-Fluoranthenes/pyrenes 15000 7200 
Benzo[a]anthracene 1200 450 
Chrysene 3600 1500 
C1-Chrysenes 7200 3100 
C2-Chrysenes 11000 5000 
C3-Chrysenes 11000 4800 
C4-Chrysenes 7000 3100 
Benzo[b]fluoranthene 1100 380 J 
Benzo[k]fluoranthene 220 J 66 J 
Benzo[e]pyrene 2100 910 
Benzo[a]pyrene 1100 350 J 
Perylene 610 J 210 J 
lndeno[1,2,3,-c,d]pyrene 950 200 J 
Dibenzo[a,h]anthracene 340 J 120 J 
Benzo[g,h,i]perylene 1600 390 J 

%d8-Naphthalene 89 92 
%d10-Acenaphthene 100 101 
%d10-Phenanthrene 106 106 
%d12-Benzo[a]pyrene 117 122 

•5/10/99 Page 1 of 5 1932PAH.xls: Main 



Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title: Shell - Hobbs, NM 
Data Package: 1932 
Data Table: PAH - GC/MS/SIM - PB - Surrogate Corrected 

• 

• 

Field ID Procedural Blank 
Lab ID CG-S-30PB 
Lab Batch B0S30 
File W7033.D 
Sample Type QC 
Weight Basis DRY 
Matrix SOIL 
Sample Size 2 g 
Associated Blank NA 
Field Date NA 
Extract Date 03/04/99 
Analysis Date 04/03/99 
Min Reporting Limit 26 
Units ug/Kg 

Naphthalene 6 J 
C1-Naphthalenes 2.9 J 
C2-Naphthalenes ND 
C3-Naphthalenes ND 
C4-Naphthalenes ND 
Acenaphthylene 2.3 J 
Acenaphthene ND 
Biphenyl ND 
Fluorene ND 
C1-Fluorenes ND 
C2-Fluorenes ND 
C3-Fluorenes ND 
Anthracene ND 
Phenanthrene 3.4 J 
C1 -Phenanthrenes/anthracenes ND 
C2-Phenanthrenes/anthracenes ND 
C3-Phenanthrenes/anthracenes ND 
C4-Phenanthrenes/anthracenes ND 
Dibenzothiophene ND 
C1-Dibenzothiophenes ND 
C2-Dibenzothiophenes ND 
C3-Dibenzothiophenes ND 
Fluoranthene 1.4 J 
Pyrene 1.1 J 
C1-Fluoranthenes/pyrenes ND 
C2-Fluoranthenes/pyrenes ND 
C3-Fluoranthenes/pyrenes ND 
Benzo[a]anthracene ND 
Chrysene ND 
C1-Chrysenes ND 
C2-Chrysenes ND 
C3-Chrysenes ND 
C4-Chrysenes ND 
Benzo[b]fluoranthene ND 
Benzo[k]fluoranthene ND 
Benzo[e]pyrene ND 
Benzo[a]pyrene ND 
Perylene ND 
lndenol1,2,3,-c,d]pyrene ND 
Dibenzo[a,h]anthracene ND 
Benzo[g,h,i]perylene ND 

%d8-Naphthalene 92 
% d 10-Acenaphthene 87 
% d10-Phenanthrene 97 
%d12-Benzo[a]pyrene 35 

.5/10/99 Page 2 of5 1932PAH.xls: PB 



Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Shell - Hobbs, NM 
Data Package: 1932 
Data Table: PAH - GC/MS/SIM - BS-BSD - Surrogate Corrected 

Field ID Procedural Blank Blank Spike 
Lab ID CG-S-30PB CG-S-31BS 
Lab Batch B0S30 B0530 
File W7033.D W7034.D 
Sample Type QC QC 
Weight Basis DRY DRY 
Matrix SOIL SOIL 
Sample Size 2 g 2 g 
Associated Blank NA CG-S-30PB 
Field Date NA NA 
Extract Date 03/04/99 03/04/99 
Analysis Date 04/03/99 04/03/99 
Min Reporting Limit 25 25 
Units ug/Kg ug/Kg T %R 

Naphthalene 6 J 560 500 111 
C1-Naphthalenes 2.9 J 4.2 JB 
C2-Naphthalenes ND ND 
C3-Naphthalenes ND ND 
C4-Naphthalenes ND ND 
Acenaphthylene 2.3 J 420 500 84 
Acenaphthene ND 540 500 108 
Biphenyl ND ND 
Fluorene ND 570 500 114 
C1-Fluorenes ND ND 
C2-Fluorenes ND ND 
C3-Fluorenes ND ND 
Anthracene ND 150 500 30 
Phenanthrene 3.4 J 590 500 117 
C1 -Phenanthrenes/anthracenes ND 3.6 J 
C2-Phenanthrenes/anthracenes ND ND 
C3-Phenanthrenes/anthracenes ND ND 
C4-Phenanthrenes/anthracenes ND ND 
Dibenzothiophene ND ND 
C1-Dibenzothiophenes ND ND 
C2-Dibenzothiophenes ND ND 
C3-Dibenzothiophenes ND ND 
Fluoranthene 1.4 J 620 500 124 
Pyrene 1.1 J 600 500 120 
C1 -Fluoranthenes/pyrenes ND ND 
C2-Fluoranthenes/pyrenes ND ND 
C3-Fluoranthenes/pyrenes ND ND 
Benzo[a]anthracene ND 500 500 100 
Chrysene ND 540 500 108 
C1-Chrysenes ND ND 
C2-Chrysenes ND ND 
C3-Chrysenes ND ND 
C4-Chrysenes ND ND 
Benzo[b]fluoranthene ND 750 500 150 
Benzo[k]fluoranthene ND 580 500 116 
Benzo[e]pyrene ND ND 
Benzo[a]pyrene ND 200 500 40 
Perylene ND ND 
lndeno[1,2,3,-c,d]pyrene ND 620 500 124 
Dibenzo[a,h]anthracene ND 600 500 120 
Benzo[g,h,i]perylene ND 620 500 124 

%d8-Naphthalene 92 102 
%d10-Acenaphthene 87 99 
%d10-Phenanthrene 97 108 
%d12-Benzo[a]pyrene 35 31 & 
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Aitnur D. Little 

Environmental Monitoring and Analysis Unit 

Project Tit le: Shell - Hobbs, NM 
Data TaMe^PAH*-GC/MS/SIM - IRM - Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 

Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

Naphthalene 
C1-Naphthalenes 
C2-Naphthalenes 
C3-Naphthalenes 
C4-Naphthalenes 
Acenaphthylene 
Acenaphthene 
Biphenyl 
Fluorene 
C1-Fluorenes 
C2-Fluorenes 
C3-Fluorenes 
Anthracene 
Phenanthrene 
C1 -Phenanthrenes/anthracenes 
C2-Phenanthrenes/anthracenes 
C3-Phenanthrenes/anthracenes 
C4-Phenanthrenes/anthracenes 
Dibenzothiophene 
C1-Dibenzothiophenes 
C2-Dibenzothiophenes 
C3-Dibenzothiophenes 
Fluoranthene 
Pyrene 
C1 -Fluoranthenes/pyrenes 
C2-Fluoranthenes/pyrenes 
C3-Fluoranthenes/pyrenes 
Benzotajanthracene 
Chrysene 
C1-Chrysenes 
C2-Chrysenes 
C3-Chrysenes 
C4-Chrysenes 
Benzo[b]fluoranthene 
Benzo[k]fluoranthene 
BenzoIe]pyrene 
Benzo[a]pyrene 
Perylene 
lndeno[1,2,3,-c,d]pyrene 
Dibenzo[a,h]anthracene 
Benzo[g,h,i]perylene 

%d8-Naphthalene 
%d10-Acenaphthene 
%d10-Phenanthrene 
%d12-Benzo[a]pyrene 

Instr Reference 
Material 

B072 
B0S30 

W7031.D 
QC 

VOLUME 
SRM 

0.1 mL 
NA 
NA 
NA 

04/03/99 
2S0 

ug/L T %D 

6300 6890 -8.6 
ND 
ND 
ND 
ND 

6400 
6200 
7100 
6200 

6960 -8 
7280 -15 
7000 1.4 
7270 -15 

ND 
ND 
ND 

6800 
6900 

7820 -13 
7010 -1.6 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

5700 
5700 

ND 
ND 
ND 

3600 

5910 -3.6 
5890 -3.2 

3590 0.28 
6400 7030 -9 

ND 
ND 
ND 
ND 

6000 5250 14 
5500 5570 -1.3 
5600 5620 -0.4 
6200 6790 -8.7 
6700 7120 -5.9 
5700 6290 -9.4 
4700 5180 -9.3 
4900 5290 -7.4 

111 
101 
101 
100 

..3/10/99 
Page 4 of 5 



Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Shell - Hobbs, NM 
Data Package: 1932 
Data Table: PAH - GC/MS/SIM - ORS - Surrogate Corrected 

Oil Reference 
Field ID Sample 
Lab ID B043 
Lab Batch B0S30 
File W7032.D 
Sample Type QC 
Weight Basis OIL 
Matrix OIL 
Sample Size S.02 mg 
Associated Blank NA 
Field Date NA 
Extract Date NA 
Analysis Date 04/03/99 
Min Reporting Limit 5 
Units mg/Kg T %D 

Naphthalene 720 750 -4 
C1-Naphthalenes 1400 1700 -18 
C2-Naphthalenes 2000 2400 -17 
C3-Naphthalenes 1600 2000 -20 
C4-Naphthalenes 970 1200 -19 
Acenaphthylene ND 
Acenaphthene ND 
Biphenyl 220 220 0 
Fluorene 100 94 6.4 
C1-Fluorenes 240 240 0 
C2-Fluorenes 340 350 -2.9 
C3-Fluorenes 400 400 0 
Anthracene ND 
Phenanthrene 280 260 7.7 
C1-Phenanthrenes/anthracenes 580 600 -3.3 
C2-Phenanthrenes/anthracenes 730 740 -1.4 
C3-Phenanthrenes/anthracenes 500 540 -7.4 
C4-Phenanthrenes/anthracenes 330 330 0 
Dibenzothiophene 230 240 -4.2 
C1 -Dibenzothiophenes 500 500 0 
C2-Dibenzothiophenes 640 740 -14 
C3-Dibenzothiophenes 530 660 -20 
Fluoranthene ND 
Pyrene 15 14 7.1 
C1-Fluoranthenes/pyrenes 88 83 6 
C2-Fluoranthenes/pyrenes 140 150 -6.7 
C3-Fluoranthenesfpyrenes 170 170 0 
Benzo[a]anthracene ND 
Chrysene 44 49 -10 
C1-Chrysenes 74 84 -12 
C2-Chrysenes 96 110 -13 
C3-Chrysenes 69 92 -25 
C4-Chrysenes 56 75 -25 
Benzo[b]fluoranthene 6.6 6.6 0 
Benzo[k]fluoranthene ND 
Benzo[e]pyrene 13 12 8.3 
Benzo[a]pyrene ND 
Perylene ND 
lndeno[1,2,3,-c,d]pyrene ND 
Dibenzo[a,h]anthracene ND 
Benzo[g,h,i]perylene 3.4 J 

%d8-Naphthalene 102 
%d10-Acenaphthene 103 
% d 10-Phenanthrene 104 
%d12-Benzo[a]pyrene 116 
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SECTION III 

CASE NARRATIVE 



WORK ORDER # 98 

THERMO NUTECH - OAK RIDGE 
SAMPLE RECEIPT CHECKLIST 

QCP-002-2 

1017 3 
SAMPLE MATRIX/MATRICES: 

WERE SAMPLES: 

1>-RECEIVED IN GOOD CONDITION? 

2) IF AQUEOUS, PROPERLY PRESERVED? 

WERE CHAIN OF CUSTODY SEALS: 

1) PRESENT ON OUTSIDE OF PACKAGE?" 
2) UNBROKEN ON OUTSIDE OF PACKAGE? 
3) PRESENT ON SAMPLES? 
4) UNBROKEN ON SAMPLES? 

(CIRCLE ONE OR BOTH) 

AQUEOUS cWN-AQUEOUS^ 

(CIRCLE EITHER 
YES, NO, OR N/A) 

Y 

(3 

OR N 
OR N 

OR N 
OR N 
OR N 
OR N 

WAS CHAIN OF CUSTODY PRESENT UPON SAMPLE RECEIPT? OR N 

IF ANY OF THE ABOVE ARE CIRCLED "NO", A DISCREPANT SAMPLE RECEIPT REPORT 
(DSR) HAS BEEN ISSUED. 

REMARKS: 

SIGNATURE : DATE: / 6 < K 

Copy No. "quality nuclear services" 

00013 



SPECIAL PROBLEMS OR UNUSUAL CIRCUMSTANCES CONTINUED 

RADIUM-228 

Samples demonstrated background equivalent results for Radium-228 activity. Results for the 
replicate demonstrated an acceptable normalized difference. Relative percent difference is 
slightly high, however, this is due to the non-active nature of this sample. Sample results are 
statistically equivalent with consideration of the error estimate. 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 report is in compliance with the terms and conditions of the Purchase 
Order, both technically and for completeness, for other than the conditions detailed above. 
Release of the data contained in this hard copy data package and in the electronic data 
submitted on diskette has been authorized by the cognizant project manager or his/her designee 
to be accurate as verified by the following signature. 

M. R. McDougalf T 
Laboratory Manager 

Date: 11/11/98 

Page 2 of 2 
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Thermo NUtech 

TNU-OR-9131 

November 11,1998 

Ms. Dianne Therry 
RECRA Environmental, Inc. 
208 Welsh Pool Road 
Lionville, PA 19341 

ov sea: 

Oak R-.acs 

-23 

FAX -23 

FAX -23 

cere 

CASE NARRATIVE 
Work Order #98-10173-OR 

South Carolina DHEC Lab ID #84013001 

SAMPLE RECEIPT 

This work order contains twelve soil samples received 10/29/98. All samples were analyzed 
for Radium-226/228. 

CLIENT ID RFW# LAB ID 

WGSB3-24 9810L067-001 98-10173-04 
WGSB3-30 9810L067-002 98-10173-05 
WGSB3-40 9810L067-003 98-10173-06 
WGSB4-5 9810L067-004 98-10173-07 
WGSB4-14 9810L067-005 98-10173-08 
WGSB4-30 9810L067-006 98-10173-09 
WGSB4-40 9810L067-007 98-10173-10 
WGSB5-7 9810L067-008 98-10173-11 
WGSB5-14 9810L067-009 98-10173-12 
WGSB5-22 9810L067-010 98-10173-13 
WGSB5-32 9810L067-011 98-10173-14 
WGSB5-40 9810L067-012 98-10173-15 

ANALYTICAL METHODS 

Radium-226 was analyzed using EPA Method 903.0 modified. Radium-228 was analyzed 
using EPA Method 904'.0 modified. 

SPECIAL PROBLEMS OR UNUSUAL CIRCUMSTANCES 

RAPIUM-226 

Samples demonstrated background equivalent results for Radium-226 activity. Results for the 
replicate demonstrated an acceptable normalized difference. Relative percent difference is 
slightly high, however, this is due to the non-active nature of this sample. Sample results are 
statistically equivalent with consideration of the error estimate. Results for the laboratory 
control sample demonstrated an acceptable normalized difference. No significant problems 
were noted during the analysis process. 

Page 1 of 2 
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SECTION IV 

ANALYTICAL RESULTS SUMMARY 
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B e Sc. 

RADIOACTIVE REFERENCE STANDARDS 

SOLUTION 

Princ i p a l Radionuclide 

Radionucl ide J3a> 
A c t i v i t y /3S BS) fy* JIJL 
Volume 

Chemical Composition 
of Solution 

H a l f - L i f e 

Solut ion Number SflU 4 Z S i R - & g ' " ^ 
A c t i v i t y Date *W/o/8f 

Ampoule/Solution 
Empty Ampoule 

• 

ution I n s t r u c t i o n : D i l u t i o n Solution Used 1 yyt 

Calculations: A c t i v i t y / m l x Volume (ml) x decay factor 
Final Volume (ml) 

± * ^ v ^ ^ V * / ^ e &M*t 

Decay correction: 
Final A c t i v i t y St*. 
Expiration Date G>j rt ft'T 

Diluted by 

Approved by KKtKjV-^ _ ^ 

to A c t i v i t y Date: 
per ml 
New Solution Number 

Date 61 n f o i 

\0VO T o t £ l Volume 
AJ A 

D a t e | ^ 

QC-009 
Rev: o 
Date: 18 March 1992 

00022 



U, S. Depirimtnc of Commerce 
Malcolm Bjldngc 

"Secretary.' 
v. -' - -

Nanonjl BurMu of Sundjrdt 
Emcsi AmbW, OifCClitr 

Rational ^mmu of ĵ tanrfartfe 

(Esrttf teats 
Standard Reference Material 4251B 

Radioactivity Standard 
Radionuclide 

Source identification 

Source description! 

Solution composition 

Mass 

Radioactivity concentration 

Reference time 

Random uncertainty 

Systematic uncertainty 
Total uncertainty 

(Random plus systematic) 

Photon-emitting impurities 

Half life 

Measuring instrument 

Barium-133 

4251B-V7 

Liquid Tn NBS borosilicate-glass 
ampoule U)* 

Approximately 118 yg BaClg per 
gram of 1 molar hydrochloric 
acid (2) 

S'.QOWJL grams 

4.524 x 105 Bq g-1 (s-V 1) 

1400 EST June 10, 1981 

0.06 percent (3) 

1.38 percent (4) 

1.44 percent 

None observed (5) 

10.48 ± 0.04 years (6) 

NBS pressurized "4TT"Y ionization 
chamber calibrated by 47r(e,x)-Y 
coincidence and anti-coincidence 
efficiency-extrapolation technique 

This Standard Reference Material was prepared in the Center for Radiation Research, 
Nuclear Radiation Division, Radioactivity Group, Dale D. Hoopes, Group Leader. 

Washington, D.C. 20234 
December, 1981 

00021 . 
George A. Uriano, Chief 
Office of Standard Reference Materials 



RADIOACTIVE REFERENCE STANDARDS 

SOLUTION 

P r i n c i p a l Radionuclide H a l f - L i f e 

Radionuclide _ 
Activity 2ZZ2.. 2.L ^ j ^ L 
Volume 

Chemical Composition 
of S o l u t i o n 

S o l u t i o n Number 
A c t i v i t y Date 

^ Ampoule/Solution 
j i r h Empty Ampoule' 

i l u t i o n I n s t r u c t i o n : D i l u t i o n S o l u t i o n Used 1 A) Î AJQ. 

C a l c u l a t i o n s : A c t i v i t y / m l x Volume (ml> x decay f a c t o r 
F i n a l Volume (ml) 

227.2,22 cW/U i c t o ^ , ^H.^VW^ 

Decay c o r r e c t i o n : S** >t,Ljut 
F i n a l A c t i v i t y ^ ^ j V y u J -
E x p i r a t i o n Date / ; / < / / ^ q 

t o A c t i v i t y Date: 
per ml AI A 

- A)* 
T o t a l Volume 

D i l u t e d by 

Approved Jay ^A^|^\x -

New S o l u t i o n Number 

Date 

Date 

A) A 

^^)Vo 

QC-009 
Rev: o 
Date: 18 March 1992 

00024 



CERTIFICATE OF C ALIBRATIC 'MA/QCRB̂ /cn 
ALPHA STANDARD S O L U T I o j ^ g ^ 

Radionuclide: 

Half Life: 

Catalog No.: 

Source No.: 

Ra-226 

1600 ± 7 years 

7226 

453-26 

Description of Solution 
a. Mass of solution: 

b. Chemical form: 

c. Carrier content: 

d. Density: 

Radioimpurities 

Customer: TMA EBERLINE 

P.O. No.: VH1888 

Reference Date: February 1 1994 i2:00 PST. 

Contained Radioactivity: (Ra-226) 1.001 /tCi. 

Contained Radioactivity: (Ra-226) 37.0 kBq. 

5.1864 g (in a 5 ml Flame Sealed Ampoule) 

Ra(N03)2 in 1 N HN03 

None added 

1.0318 g/ml @ ZO'C. 

None detected(other than daughters) 

Radioactive Daughters 
Rn-222, Po-218, At-218, Pb-214, Bi-214, Po-214, Tl-210, Pb-210, Bi-210, Po-210 and Tl-206. 

Radionuclide Concentration 

Method of Calibration 

(Ra-226) 0.1929 MCi/g. 

Weighed aliquots of the solution were assayed using gamma spectrometry: 
Energy peak(s) integrated under: 186 keV. 
Branching ratio(s) used: 0.0351 gamma rays per decay. 

Uncertainty of Measurement 
a. Systematic uncertainty in instrument calibration: 
b. Random uncertainty in assay: 

c. Random uncertainty in weighing(s): 

d. Total uncertainty at the 99% confidence level: 

NIST Traceability 

This calibration is implicitly traceable to the National Institute of Standards and Technology. 
Leak Test(s) 

ae reverse side for Leak Test(s) applied to this source. 
Notes 

1. Nuclear data were taken from Table of Radioactive Isotopes", edited by Virginia S. Shirley, 1986. 
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit traceability for a number of nuclides, 

based on the blind assay (and later NIST certification) of Standard Reference Materials (As in NRC Regulatory Guide 4.15). 

±3.4% 
±3.1% 
±0.2% 
+ 4.6% 

QUALITY CONTROL 

Date Signed 

ISOTOPE PRODUCTS LABORATORIES 
1800 North Keystone Street 
Burbank, California 91504 
(818) 843 - 7000 
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Procedure for Opening the SRM Ampoule 

1) ' If the SRM solution ia to be diluted, it is recommended that the diluting solution have a composition 
compatible to that of the SRM solution. 

2) Wear eye protection, gloves, and protective clothing and work over a tray with absorbent paper in it-
Work in a fume hood. In addition to the radioactive material, the solution contains strong acid and 
is i 

3) Shake the ampoule to wet all of the inside surface of the ampoule. Return the ampoule to the 
upright potation. 

4) Cheek that all of the liquid has drained out of the neck of the ampoule. If necessary, gently tap the 
neck to speed the process. 

5) Holding the ampoule upright, score the narrowest part of the neck with a scribe or diamond pencil. 

6) Lightly wet the scored line. This reduces the crack propagation velocity and makes for a cleaner 
break. 

7) Hold the ampoule upright with a paper towel, a wiper, or a support jig. Position the scored line away 
from you. Using a paper towel or wiper to avoid contamination, snap off the top of the ampoule by 
preaung the narrowest pan of the neck away from you while pulling the tip of the ampoule towards 
you. 

8) Transfer the solution from the ampoule using a pyenometer or a pipet with dispenser handle. 
NEVER PIPETTE BY MOUTH. 

9* S g * 1 * n y . u n u * e d S R M Motion in a flame-sealed glass ampoule, if possible, to minimize the 
evaporation loss. 

See also reference (4)". 

SRM *T»A.f»*2a(6 
00026 
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National 3n*tttute of iirtanbarb* & gEecftnologp 

Certificate 
Standard Reference Material 4339A 
Radium-228 Radioactivity Standard 

QA/QC REVIEWED 

This Standard Reference Material (SRM) consists of radioactive radium-228 nitrate, non-radioactive barium 
nitrate, and nitric acid dissolved io 5 mL of distilled water. The solution is contained in a flame-sealed NIST 
borcailicate-gjaci ampoule. The SRM is intended for the calibration of alpha-particle and gamma-ray counting 
instrument! and for the monitoring of radiochemical procedures. 

Radiological Hazard 

The SRM ampoule ""*»""n« radrarn-228 with a total activity of approximately 1 kBq. Radium-228 decays by 
beu-partick emission. The progeny of radium-228 have a total activity of approximately 7 kBq and decay by 
alpha- and beU-parnele emission. None of the alpha or beta particles escape from the SRM ampoule. During 
the decay process X-rays and gamma rays with energies from 8 keV to 3 MeV are also emitted. Most of these 
photons escape from the SRM ampoule and can represent a radiation hazard. Approximate unshielded dose 
rates at seveeal distances (aa of the reference time) are given in note (a]". The SRM should be used only by 
persons qua&fitd to handle radioactive material. 

Chemical Hazard 

The SRM ampoule nrmtwina nitric add (HN03) with a concentration of 1 mole per liter of water. The solution 
is corrosive and represents a health hazard if it comes in contact with eyes or skin. If the ampoule is to be 
opened to transfer the solution, the recommended procedure is given on page 2. The ampoule should be 
opened only by persons qualified to handle both radioactive material and strong acid solution. 

» 
Storage and Handling 

The SRM should be stored and used at a temperature between 5 and 65 *C. The solution in an unopened 
ampoule should remain stable and homogeneous until at least April 2004. 

The arapouje (or any subsequent container) should always be clearly marked as containing radioactive 
material. If the imprwiln is taasported it should be packed, marked, labeled, and shipped in accordance with 
the applicable national, mtcrnatkmal, and carrier regulations. The solution in the ampoule is a dangerous 
good (hazardous material) both because of the radioactivity and because of the strong acid. 

Preparation 

This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division. 
Radioactivity Group. J.M.R. Hutchinson, Group Leader. The overall technical direction and physical 
measurements leading to certification were provided by L.L. Lucas of the Radioactivity Group. 

The support aspects involved in the preparation, certification, and issuance of this SRM were coordinated 
through the Standard Reference Materials Program by N.M. Trahey. 

Gfuthersberg, Maryland 20899 Thomas E. Gills. Chief 
August 1995 Standard Reference Materials Program 

SRM p«*> 1 erf 6 
00025 
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PJbQRERTXES OF SRM 4339A 

t 

Source number NIST SRM 4339A I 

Source description Liquid in flame-scaled NIST borosilicate-glass ampoule j 

Ampoule ipedfications Body outside diameter (16.5 ± 0.5) mm 1 
Wall Thickness (0.60 ± 0.04) mm 
Barium content Less than 25% 
Lead-oxide content Less than 0.02% 
Other heavy elements Trace quantities 

Soloffaa daudty (L031 ± 0-002) g-mL" 1 at 22J ' C (b]* | 

Solution mass (5.162 ± 0.002) g [b] 

Chejntcal Properties: 

Solution composition Chemical 
Formula 

Concentration 
(mol -L - 1 ) 

Mass Fraction 
(g-g""-1) 

Solution composition 

H 2 0 
H N 0 3 

Ba(N0 3 ) 2 

Ra(NO,) 2 

54 
1.0 

3 x 10U 

1 x IO"1 0 

0.94 
0.06 

8 x 10"5 

3 x 10"n 

R nrHnfareWl frcyertica: 

n i « i n » i l i RadIam-228 

Ratoeaeeonse 1300 EST, 12 April 1994 [c] 

Mmik mA**) ef th. h a [d] 214.5 Bq.g" 1 -

Refttfto tafrtatM • i i i i f l l j ( t -2) 2-20% [e] 

Photu»>-<jiirttli>g hspuritics Radium-226: (13 ± 0J) B q « g - 1 [b,f) 

Half bves used Radium-228: (5.75 ± 0.03) a (g] 
Actuuum-228: (6.13 ) h 
Thorium-228: (1.913 ± 0.002) y 
Radium-224: (3.66 ± 0.04) d 
Radon-220: (55.6 ± 0.1) s 
Polonium-216: (145 241 2) ms 
Lead-216: (10.64 ± 0.01) h 
Bismuth-212: (60.55 ± 0.06) m 
Polonium-212: (298 ± 3) ns 
Thallium-208: (3.035 ± 0.004) m 

Measuring mstrumcnts Calibrated germanium spectrometer systems 

S R M 433f A. 3 of « "Notei »nd refercn<x« «re on pagca 5 "-0*0028 



05/34/1998 11:41 5857515416 THERMO NUTECH PAGE 05 

o 

u 

e 

§ 

8 

2 
o 

n 

"0 

d 

d 

g 
o 

*8 

8 

-a 
u 
« 
6 

1 

c 
o 
o 

CL. 

S3 
© 

T5 

u3 

o 
to 

o p 
d o 

<=>' d 

2 8 

e o 

u 
-a -a 
« o 
6 -5 
(3 

•c 
a, 
e 
QO 

c 

£ 
c 
o 
o 

0 . 

O CM 8 

u 
3 

5 
3 

a 

O 

ffl 

•a 
3 

•a 
a 
<a 

1 
i « 
O rr 

o 
u 
QO 

2 o u 

it 

5 
3 

a 

o 

•S 
c 
U 

u 
e 
D 
•a 
o •a 

.a 
o 

8 
z 

2. 

cC 

00027 



Thermo NUtech - Oak Ridge 

QUALITY CONTROL PROCEDURE 

Title: Radioactive Reference Standard Solutions & Records 

QCP-009 

Rev.5; 9/29/97 
Page 9 of 9 

THERMO NUTECH - OAK RIDGE LABORATORY 

RADIOACTIVE REFERENCE STANDARD 
SOLUTIONS 

QCP-009-1 

Principal Radionuclide 

Radionuclide 
Activity 
Volume l(Xi.l!-9mQ — 

Chemical Composition 
c^^lut ion 

Half-Life 

Solution Number 
Activity Date 

Q 

Ampule/Solution 
Empty Ampule 

(OL . / f i ^ J L "bo.** "/r«Vvi MloU^vCf^iA. , 

Dilution Instruction: 

•w. ro 

Dilution Solution Used I A4 /4 A/0 ? 

Calculations: Activity/ml x Volume (ml) x decay factor 
Final Volume (ml) 

££A to Activity Date: S'/<i'/4fB 
S"2»0HS r )p^ per ml r v ^ 

Decay correction: 
Final Activity 
Expiration Date New Solution Number. 

Total Volume 

'quality nuc/earQdjWifikO 



TMA/Eberline 
Albuquerque Laboratory 

RADIOACTIVE REFERENCE STANDARDS 

SOLUTION 

It 0.-8 

QA/QC REVIEWED 

Pr log ip# l Radionuclide 

Radionuclide &pf/UAA- Z 

Activity Z [ j S falafH 

Volum* ^ - . S T y ^ r 

chemical Composition 
of Solut ion 

H a l f - L i f e 

Solution Number 

Ac t i v i t y Date 

/ 7 2- ~7 / *»t£ Awpa^qe-/Solution 

/<g?0« fef 2 y / t f t i J Empty tof*Oa«^/f-

g . O ^ / ^ u ^ Volume 

Dilution Solution Used: Dilution I n s t r u c t i o n : 

Calculations: Actlvltv/mL x Volume /mL> x Decay Factor 
Pinal Volume (mL) 

ecay Correction: Q, ~7Ii5 I 

Final A c t i v i t y : / ? f . 2 V g/flM 

t o A c . t i v i t y Date: 

Total volume. 

E x p i r a t i o n Datei 

D i l u t e d by 

Approved, by 

New s o l u t i o n Number 

Date: 

Date: 

REV 2 11/03/94 QC-01-6 

00029 
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Thermo NUtech 
Oak Ridge Laboratory 

Calculation of LCS Normalized Difference 
Version 1.0 (12/14/96) 

DATE: 11/11/98 
WO#: 98-10-173 

Associated WO#s: _ _ _ _ _ 
Analyte: | Ra-226 

LCS measured: 

LCS expected: 
CU. Measured: 
CU. Expected: 

Ra-226, dpm/ml: 
ml, Added: 

Certified Error% 
Known, pCi 

Known Error, pCi: 

Calculated By: _ 

Reviewed By: 

107.53% 
100.00% 
11.40% 
4.60% 

44.35 
0.5633 
4.60% 
11.25 

2 Sigma 
3 Sigma 

Result 
Error 

Normalized Difference 

Of 

1.24 

12.1 
1.38 

Date: 11/11/98 

Date: 11/11/98 

Remarks: 

Calculation is based on one sigma counting uncertainty and expected uncertainty as required in the 

00032 
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Thermo NUtech 
Oak Ridge Laboratory 

Calculation of LCS Normalized Difference 
Version 1.0 (12/14/96) 

DATE: 
WO#: 

Associated WO#s: 
Analyte: 

11/11/98 
9810-173 

Ra-228 

LCS measured: 106.58% 
LCS expected: 100.00% 

C U . Measured: 10.47% 
C U . Expected: 1.20% 

Ra-228, dpm/ml: 49.10 
ml, Added: 0.5473 

Certified Error% 1.20% 
Known, pCi 12.10 

Known Error, pCi: 0.15 

Calculated 3y: NA 
Reviewed By: 

@ 2 Sigma 
@ 3 Sigma 

Result 
Error 

Normalized Difference 1.23 

12.9 
1.35 

Date: 11/11/98 

Date: 11/11/98 

Remarks: 

Calculation is based on one sigma counting uncertainty and expected uncertainty as required in the 
September 9, 1996 Analytical Support Services agreement. 



1D.XLD 

Thermo NUtech 
Oak Ridge Laboratory 

Calculation of Replicate Normalized Difference 
Version 1.0 (2/11/97) 

DATE: 
WO#: 

Associated WO#s: 
Analyte: 

11/11/98 
98-10-173 

Ra-226 

Rep. Measurement 
Orig. Measurement: 

CU. Replicate: 
CU. Original: 

0.285 
0.055 
0.198 
0.091 

Normalized Difference 2.07 

@ 2 Sigma 
@ <3 Sigma R. P. Difference: 135.00% 

Calculated By: / \ A ^ D a t e : 11/11/98 

Reviewed By: C 7 * X J [ CXdo*y <3~.-^, Date: 11/11/98 

Remarks: 

Calculation is based on one slgma counting uncertainty and expected uncertainty as required in the 

00033 

1 1 ' 1 1 'QP 



SECTION VII 

LABORATORY TECHNICIAN'S NOTES 
& 

INSTRUMENT RUN LOGS 



RPDND1R8.XLS 

Thermo NUtech 
Oak Ridge Laboratory 

Calculation of Replicate Normalized Difference 
Version 1.0 (2/11/97) 

DATE: 
WO#: 

Associated WO#s: 
Analyte: 

11/11/98 
98-10-173 

Ra-228 

Rep. Measurement 
Orig. Measurement: 

CU. Replicate: 
CU. Original: 

0.311 
-0.747 
0.921 
0.794 

2 Sigma 
3 Sigma 

Normalized Difference 

R. P. Difference: -485.32% 

1.71 

Calculated By: 

Reviewed By: 

Date: 11/11/98 

Date: 11/11/98 

Remarks: 

Calculation is based on one slgma counting uncertainty and expected uncertainty as required in the 
September 9,1996 Analytical Support Services agreement. 

11'1V98 





RA-226 NOTES 

00037 % 



• 
'DATE 

* 

41 1 

— 
9Xj()\(ll\\{\~\/S\ 1 i • , 

— ; 

— 

— f 

1 

.... i 
i 
i 

-

i 
• w 

j 

i 

-

j 

i 

j 

i 

j 

i 

j 

i 

j 

i 

j 

i 

j 

i 

j 

i 

j 

i 

j 

i 

j 

i 

j 

i 

! 

j 

i 

>J 

j 

i 

v 

j 

i 

J 

j 

i 

_ _ _ > 

j 

i 

- otn y 

j 

i 

. , 

'V, •• -



J I 
£ f TITLE. 

i • in 

Project No K3A-
Book N o ^ Z S - V 

itT039 



33 

i 
n f , Hre 

f o l ^ ^ W f f W ^ c c v p A P - O T ^ g f y c K . ) 4 - 0 | 

<pAP^7 gfVps g./ -ho g j l 

00042 



RA-228 NOTES 
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SECTION VIII 

ANALYTICAL DATA (RADIUM-226) 
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Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
3-NOV-1998 08:23:06 

************************************* 
>810173A-RA$01_RA.CNF 
r * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

S p e c t r a l F i l e : ND_AMS_ARCHIVE_C:C_9I 
***********************************! 

BATCH ID: 9810173A-RA 
SAMPLE DATE: 3-NOV-1998 00:00 
SAMPLE TITLE: SPIKE 
ACQ DATE: 3-NOV-1998 05:18 
ELAPSED LIVE TIME: 10200. 
TRACER ID: NONE 
LAMBDA VALUE: 0. 
TRACER DPM AT SAMPLE DATE: 0.000 
SAMPLE MATRIX: SOIL 
ENERGY CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B 017 3 0OCT98 

*************************************** 

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN 

* 
* SAMPLE ID: 01 
* ALIQUOT: 1.000E+00 gram 
* DETECTOR NUMBER: 017 
• AVERAGE EFFICIENCY: 21 . 1% 
* RECOVERY: 88.60% 
* TRACER FWHM (kev): 0 . 00 
* ROI TYPE: STANDARD 
* CONFIDENCE LEVEL: 4 .65 
* LLD CONSTANT: 2.71 
* EFF CAL DATE: 3 0-OCT-1998 12:54 
* BKG ELAPSED TIME: 59913. 
* 
* 

SAF: 1.14 

NUCLIDE ENERGY NET 

AREA 

PO-218 6003.0 688.77 

RN-222 5490.0 655.28 

RA-226 4785.0 852.27 

3.58 100.0 

1.70 99.9 

ACTIVITY 
pCi/ gram 

9.755E+00 

9.286E+00 

2.04 100.0 - 1.207E+01 

TPU/ERROR 
2-SIGMA 

1.168E+00 

1.125E+00 

1.379E+00 

MDC 
p C i / gram 

1 . 8 5 7 E - 0 1 

1.418.E-01 

1 .510E-01 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Reviewer 

Date 

/ 
Date 
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Channel Contents for ND_AMS_ARCHIVE_C:C_9810173A-RA$01 RA 

Channel 
• 

1 : 0 0 2 1 1 0 0 3 
9 : 1 0 0 0 0 0 0 0 

17 : 0 1 0 0 0 0 0 0 
25 : 0 1 0 0 0 1 0 0 
33 : 1 0 1 0 1 1 1 0 
41 : 1 0 0 0 0 0 0 0 
49 : 2 1 0 0 2 0 0 0 
57 : 0 1 0 0 0 0 0 0 
65 : 1 0 0 0 0 0 1 0 
73 : 0 0 0 0 0 0 0 0 
81 2 0 0 1 0 2 0 1 
89 : 0 1 3 1 0 0 0 0 
97 : 0 0 0 2 0 0 1 1 

105 0 2 0 0 1 1 2 0 
. 113 0 0 1 1 1 0 0 1 
121 0 1 3 2 0 2 1 0 
129 1 0 0 1 2 2 1 0 
137 0 1 0 1 2 1 1 0 
145 0 0 0 2 1 0 0 0 
153 1 0 0 0 0 0 1 0 
161 2 0 2 2 0 1 0 0 
169 1 0 0 2 0 0 1 2 
177 1 1 0 0 0 1 • 1 0__ 
185 1 2 0 0 1 4 3 
193 . 0 0 1 1 1 3 0 W 201 1 1 1 2 3 0 3 i 
209 1 1 3 2 0 1 0 i 
217 4 0 1 0 0 1 1 0 

-225 . 4 .1 1 _ 2 0 3 2 1 
233 . 1 2 2 2 1 3 4 1 
241: 1 2 1 1 3 1 0 2 
249 : 2 2 1 2 0 2 0 1 
257 : 2 1 1 0 3 1 1 2 
265 : 3 1 3 4 2 1 1 5 
273 : 7 1 4 2 1 5 1 1 
281 : 3 4 3 2 3 2 2 3 
289 : 0 0 1 2 6 3 1 4 
297 : 4 4 5 6 4 2 3 3 
305 : 5 4 4 4 2 3 3 5 
313 : 1 4 1 3 1 1 7 2 
321 : 2 3 3 4 3 4 2 2 
329 : 3 6 3 6 6 1 3 1 
337 : 4 1 4 2 2 4 3 5 
345 : 1 7 6 1 6 5 4 5 
353 : 5 5 5 4 3 2 2 2 
361 : 5 5 2 8 6 6 6 4 
369 : 5 4 2 2 7 6 6 5 
377 : 4 2 8 2 5 • 6 5 3 
385 : 9 10 7 3 6 2 400055 
393 : 3 4 5 2 3 3 I 9W 
401 : 2 2 3 2 1 2 2 5 
409 : 6 3 6 4 1 10 1 3 
417 : 6 10 2 6 1 2 6 2 
425 : 3 3 f, 4 3 4 3 4 



Thermo NUtech 
Oak Ridge Laboratory 

Gross Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:22:51.74 

( J t U c t o r ID: 17 
Live Time: 0 02:50:00.00 
Batch I d : 9810173A-RA 
Sample Type: RA 

A c q u i s i t i o n S t a r t 
Real Time 
Sample I d 

3-NOV-1998 05:18:02.01 
0 02 :49:44.99 
01 

Pk I t Energy 

1 0 4547.30 
2 0 5337.23 
3 0 5813.49 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

749 
576 
607 

0479.11 357.51 230 227 7.34E-02 3.7 
0334.80 622.70 518 168 5.65E-02 4.2 
0 0.00 776.19 703 147 5.95E-02 4.1 

Background Counts W i t h i n Peak Regions 

Live Time: 0 16:38:32.99 

Generated: 3-NOV-1998 08:22:59.41 

A c q u i s i t i o n S t a r t : 30-OCT-1998 17:27:36.01 
Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err 

1 0 4505.27 
2 0 5272.56 
3 0 5812.90 

12 
10 
21 

0564.59 
0 2 . 69 
0110.23 

343.00 230 227 2.00E-04 28.9 
601.50 518 168 1.67E-04 31.6 
776.00 703 147 3.51E-04 21.8 

N ^ 

F i t 

Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:23:00.77 

—Pk I t 

1 
2 
3 

0 
0 
0 

Energy 

4547.30* 
5337.23* 
5813.49* 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err 

852 
655 
689 

0479.11 357.51 230 227 8.36E-02 3.7 
0334.80 622.70 518 168 6.42E-02 4.2 
0 0.00 776.19 703 147 6.75E-02 4.1 

F i t 

Flag: = Peak area was modified by background s u b t r a c t i o n 
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913 : 6 5 4 4 4 7 
921 : 2 6 3 7 8 7 
929 : 8 5 6 3 6 6 
937 : 3 4 1 2 3 2 
945 1 2 1 3 3 0 
953 2 3 1 4 2 1 
961 3 1 3 0 1 5 
969 3 3 2 2 3 4 
977 1 3 1 3 5 4 
985 • 1 2 2 3 2 5 
993 . 6 4 3 7 5 4 

1001 : 2 2 5 5 6 2 
1009 : 3 7 4 5 9 3 
1017 : 5 2 8 1 5 5 

8 
3 
3 
4 
0 
2 
3 
3 
7 
5 
2 
3 
5 
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VMS Nuclide I d e n t i f i c a t i o n Report V2 . 9 Generated 3-NOV-1998 08:23:03 

C o n f i g u r a t i o n 
AJfclyses by 
-JP>le t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy t o l e r a n c e 
Errors propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK V1.5,NID V3.2 
SPIKE 
3-NOV-1998 00:00:00 
01 
RA 
017 
0 02:50:00.00 

0.00 keV 
Yes 
Average value 

75.00 

A c q u i s i t i o n date 
Sample q u a n t i t y 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s a t 

3-NOV-1998 05:18:02 
1.0000 gram 

0 02 :49 :44 . 99 0.1 
8 . 00 
0.00 % 

Peak Energy 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw %Err F i t Nuclides A c t i v i t y 
pCi/gram 

0 4547 .30* 
0 5337 .23* 
0 5813 .49* 

852479 .11 
655334.80 
689 0 .00 

3 5 7 . 5 1 
622 .70 
776 .19 

230 227 7.3 
518 168 8.4 
703 147 8.2 

RA-226 
RN-222 
PO-218 

10 . 7 
8 . 23 
8 . 64 

00059 



Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
3-NOV-1998 08:24:24 

**************************************************************************** 

S p e c t r a l F i l e : ND_AMS_ARCHIVE_R:R_9810173A-RA$02_RA.CNF 
**************************************************************************** 

BATCH ID: 9810173A-RA 
* 
* SAMPLE ID: 02 

SAMPLE DATE: 3 -NOV-1998 00:00 * ALIQUOT: 1.000E+00 gram 
SAMPLE TITLE: BLANK * DETECTOR NUMBER: 018 
ACQ DATE: 3 -NOV-1998 05:18 * AVERAGE EFFICIENCY: 19 .3% 
ELAPSED LIVE TIME: 10185. * RECOVERY: 87 .60% 
TRACER ID: NONE * TRACER FWHM (kev ) : 0 . 00 
LAMBDA VALUE: 0 . * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2 .71 
ENERGY CAL DATE: 30 -OCT-1998 12:54 * EFF CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B 018 30OCT98 * BKG ELAPSED TIME:. 59913. 

* 
* 

SAF: 1.18 

************************************************** * * ************************ 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA pCi/ gram 2-SIGMA pCi/ grai 

PO-218 6003 . 0 3 .34 4 . 93 100.0 5.251E-02 . 1.025E-01 2.417E-01 

RN-222 5490 . 0 0.50 0.68 99 . 9 7.887E-03 3.867E-02 1.214E-01 

-RA-226 4785.0 5.56 1.53 100 . 0 8.735E-02 9.266E-02 1.569E-01 

A * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ^ * 

Date 

Date 

00080 
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Channel Contents for ND_AMS_ARCHIVE_R:R_9810173A-RA$02 RA 

Channel 

1 : 0 0 0 0 0 0 
9 0 0 0 0 0 0 

17 : 0 0 0 0 0 0 
25 : 0 0 0 0 0 0 
33 : 0 0 0 0 0 0 
41 : 0 0 0 0 0 0 
49 : 0 0 0 0 0 0 
57 : 0 0 0 0 0 0 
65 : 0 0 0 0 0 0 
73 0 0 0 0 0 0 
81 0 0 0 0 0 0 
89 0 0 0 0 0 0 
97 0 0 0 0 0 0 

105 0 0 0 0 0 0 
113 0 0 0 0 0 0 
121 0 0 0 0 0 0 
129 0 0 0 0 0 0 
137 0 0 0 0 0 0 
145 0 0 0 0 0 0 
153 0 0 0 0 0 0 
161 : 0 0 0 0 0 0 
169 : 0 0 0 0 0 0 
177: 0 0 1 0 0 0 
185 : 0 0 0 0 •0 0 
193 : 0 0 0 0 0 0 
201 : 0 0 0 0 0 0 
209: 0 0 0 0 0 0 
217 : 0 0 0 0 0 0 
225 : 1 . 0 0 - 0 0 0 
233 : 0 0 0 0 0 0 
241 : 0 0 0 0 0 0 
24 9 : 0 0 0 0 0 0 
257: 0 0 0 0 0 0 
265 : 0 0 0 0 0 0 
273 : 0 0 0 0 0 0 
281 : 0 0 0 0 0 0 
289 : 0 0 0 0 0 0 
297 : 0 0 0 0 0 0 
305 : 0 0 0 0 0 0 
313 : 0 0 0 0 0 0 
321 : 0 0 0 0 0 0 
329 : 0 0 0 0 0 0 
337 : 0 0 0 0 0 0 
345: 0 0 0 0 0 0 
353 : 0 0 0 0 0 0 
361: 0 0 0 0 0 0 
3 69 : 0 0 0 1 0 0 
377 : 0 0 0 0 0 0 
385 : 0 0 0 0 0 0 
393 : 0 0 0 0 0 1 
401 : 0 0 0 0 1 0 
409 : 0 0 0 0 0 0 
417 : 0 0 0 0 0 0 
425 : 0 0 0 0 0 0 

• 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 
0 _ _ 

f l 0 

w 0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1 0 
0 0 
0 
0 • 

§00062 0 0 
0 0 
0 0 



913 
921 
929 
!7 

"953 
961 
969 
977 
985 
993 

1001 
1009 
1017 

0 1 0 0 0 0 
0 0 0 0 0 0 
1 0 0 0 0 0 
0 0 0 0 0 0 
1 0 0 1 1 0 
0 0 0 0 0 0 
0 0 0 1 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 
0 0 0 0 0 0 

o o 
o 0 
o 0 
0 0 

o o 
0 0 
0 0 
0 0 
o o 
o o 
o o 
0 0 
0 0 

o o 
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433 0 0 0 0 0 0 0 0 
441 0 0 0 0 0 0 0 0 
449 0 0 0 0 0 0 0 0 
457 0 0 0 0 0 0 0 A 
465 0 0 0 0 0 0 0 fl 473 0 0 0 0 0 0 0 1 
481 0 0 0 0 0 0 0 0 
489 0 0 0 0 0 0 0 0 
497 0 0 0 0 0 0 0 0 
505 0 0 0 0 0 0 0 0 
513 0 0 0 0 0 0 0 0 
521 0 0 0 0 0 0 0 0 
529 0 0 0 0 0 0 0 0 
537 0 0 0 0 0 0 0 0 
545 0 0 0 0 0 0 0 0 
553 0 0 0 0 0 0 0 0 
561 0 0 0 0 0 0 0 0 
569 0 0 0 0 0 0 0 0 
577 0 0 0 0 0 0 0 0 
585 0 0 0 0 0 0 0 0 
593 0 0 0 0 0 0 0 0 
601 0 0 0 0 0 0 0 0 
609 0 0 0 0 0 0 0 0 
617 0 0 0 0 0 0 0 0 
625 0 0 0 0 0 0 0 0 
633 0 0 0 0 0 0 0 0 
641 0 0 0 0 0 0 0 0 
649 0 0 0 1 0 0 0 0 
657 0 0 0 0 0 0' 0 
665 0 0 0 0 0 0 0 I 673 0 0 0 0 0 0 0 w 681 0 0 0 0 0 0 0 0 
689 0 0 0 0 0 0 0 0 
697 0 0 0 0 0 0 0 0 
705 0 - 0 0 - 0 0 0 0 0 
713 0 0 0 0 0 0 0 0 
721 0 0 0 0 0 0 0 0 
729 0 0 0 0 0 0 0 0 
737 0 0 0 0 0 0 0 0 
745 0 0 0 0 0 0 0 0 
753 0 0 0 0 0 0 0 0 
761 0 0 0 0 0 0 0 0 
769 0 0 0 0 0 0 0 1 
777 0 0 0 0 0 0 0 0 
785 0 1 0 0 0 2 1 0 
793 0 0 0 0 0 0 0 0 
801 0 0 0 0 0 0 0 0 
809 0 0 0 0 0 0 0 0 
817 0 0 0 0 0 0 0 0 
825 0 0 0 0 0 0 0 0 
833 0 0 0 1 1 0 0 0 
841 0 0 0 0 0 0 0 0 
849 0 0 0 0 0 0 0 0 
857 0 0 0 0 0 0 0 
865 0 0 0 0 0 0 0 i 873 
881 

0 
: 0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 §00063 s 

0 

889 0 0 0 0 0 0 0 0 
897 0 0 0 0 0 0 0 0 
90 5 : 0 0 0 0 1 0 0 0 



Thermo NUtech 
Oak Ridge Laboratory 

Ĝ o oss Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:23:47.21 

r t e c t o r ID: 18 
Live Time: 0 02:49:44.99 
Batch I d : 9810173A-RA 
Sample Type: RA 

A c q u i s i t i o n S t a r t 
Real Time 
Sample I d 

3-NOV-1998 05:18:02.02 
0 02:49:44.99 
02 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

1 0 4529.93 
2 0 5449.05 
3 0 5907.00 

6 
1 
7 

0481.46 339.83 216 231 5.89E-04 40.8 
0 2.66 652.00 509 170 9.82E-05100.0 
0 3.91 800.86 696 149 6.87E-04 37.8 

Background Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:24:16.75 

A c q u i s i t i o n S t a r t : 30-OCT-1998 17:27:36.02 
Live Time: 0 16:38:32.99 Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

1 0 4504.73 9 0 0.00 331.00 216 231 1.50E-04 33.3 
2 0 5272.55 4 0247.38 593.50 509 170 6.68E-05 50.0 
3 0 5811.03 29 0 54.53 770.00 696 149 4.84E-04 18.6 

Net Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:24:18.24 

~T?k I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

1 0 4529.93* 6 0481.46 339.83 216 231 5.46E-04 52.9 
2 0 5449.05* 1 0 2.66 652.00 509 170 4.93E-05245.1 
3 0 5907.00* 3 0 3.91 800.86 696 149 3.28E-04 97.5 

Flag: "*" = Peak area was modi f i e d by background s u b t r a c t i o n 

00065 



VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 3-NOV-1998 08:24:20 

C o n f i g u r a t i o n 
Analyses by 
Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy t o l e r a n c e 
Errors propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2 
BLANK 
3-NOV-1998 00:00:00 
02 
RA 
018 
0 02:49:44.99 

2,ENBACK VI.5,NID V3.2 

0.00 keV 
Yes 
Average value 

75.00 

A c q u i s i t i o n date 
Sample q u a n t i t y 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s a t 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw %Err F i t 

3-NOV-1998 05:18:02 
1.0000 gram 

0 02:49:44.99 0.0! 

8 . 00 
0.00 % 

Peak Energy 

Nuclides A c t i v i t y 
pCi/gram 

0 4529.93* 
0 5449.05* 
0 5907.00* 

6481.46 
1 2.66 
3 3 . 91 

339.83 
652.00 
800 . 86 

216 231105.7 
509 170490.2 
696 149195.0 

RA-226 
RN-222 
PO-218 

7.652E-02 
6.909E-03 
4.600E-02 



Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
3-NOV-1998 08:25:01 

************************************ 
Spectral File: ND_AMS_ARCHIVE_S:S_98 
************************************ 

BATCH ID: 9810173A-RA 
SAMPLE DATE: 23-SEP-1998 00:00 
SAMPLE TITLE: WGSB3-24 
ACQ DATE: 3-NOV-1998 05:18 
ELAPSED LIVE TIME: 10185. 
TRACER ID: NONE 
LAMBDA VALUE: 0. 
TRACER DPM AT SAMPLE DATE: 0.000 
SAMPLE MATRIX: SOIL 
ENERGY CAL DATE: 3 0-OCT-1998 12:54 
BKG FILENAME: B 019 3 0OCT98 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
10173A-RA$03_RA.CNF 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* 
* 
* 
* 
* 
* 
* 
* 
• 

* 
* 
• 

* 
• 

SAMPLE ID: 03 
ALIQUOT: 5.016E-01 gram 
DETECTOR NUMBER: 019 
AVERAGE EFFICIENCY: 21.0% 
RECOVERY: 96.2 0% 
TRACER FWHM (kev): 0.00 
ROI TYPE: STANDARD 
CONFIDENCE LEVEL: 4.65 
LLD CONSTANT: 2.71 
EFF CAL DATE: 30-OCT-1998 12:54 
BKG ELAPSED TIME: 59913. 
SAF: 1.24 

******************************************************************************* 

NUCLIDE ENERGY 

•218 6003 .0 

RN-222 5490 .0 

RA-226 4785 .0 

NET 
AREA 

-0 . 17 

1.47 

10 .88 

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN 

3.91 100.0 

1.02 99.9 

0.34 100.0 

ACTIVITY 
pCi/ gram 

-4.490E-03 

3.861E-02 

2.850E-01 

TPU/ERROR 
2-SIGMA 

1 .209E-01 

9 .503E-02 

1 .976E-01 

MDC 
p C i / . gram 

3 . 869E-01 

2 . 4 0 8 E - 0 1 

1 . 761E-01 

******************************************************************************* 

Date 

///uv<rr 
Date 

00C67 
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Channel Contents f o r ND AMS ARCHIVE_S:S_9810173A-RA$03 RA 

^ ^ n n e l 

1 0 0 0 0 0 0 0 0 
9 0 0 0 0 0 0 0 0 

17 : 0 0 0 0 0 0 0 0 
25 . 0 0 0 0 0 0 0 0 
33 . 0 0 0 0 0 0 0 0 
41 • 0 0 0 0 0 0 0 0 
49 : 0 0 0 0 0 0 0 0 
57 : 0 0 0 0 0 0 0 0 
65 : 0 0 0 0 0 0 0 0 
73 : 0 0 0 0 0 0 0 0 
81 : 0 0 0 0 0 0 0 0 
89 : 0 0 0 0 0 0 0 0 
97 : 0 0 0 0 0 0 0 1 

105 : 0 0 0 0 0 0 0 0 
113 : 0 0 0 0 0 0 0 0 
121 : 0 0 0 0 0 0 0 0 
129 : 0 0 0 0 0 0 0 0 
137 : 0 0 0 0 0 0 0 0 
145 : 0 0 0 0 0 0 0 0 
153 : 0 0 0 0 0 0 0 0 
161 : 0 0 0 0 0 0 0 0 
169 : 0 0 0 0 0 0 0 0 
177 : 0 0 0 0 0 o • 0 0 

0 0 0 0 0 0 0 0 
W3: 0 0 0 0 0 0 0 0 
201 : 0 0 0 0 0 0 0 0 
209 : 0 0 0 0 0 0 0 0 
217 : 0 0 1 0 0 0 0 0 
225 : 0 - 0 0 - 0 0 0 0 1 
233 • 0 0 0 0 0 0 0 0 
241 : 0 0 0 0 1 0 0 0 
249 : 0 0 0 0 0 0 0 0 
257 : 0 0 0 1 0 0 0 0 
265 0 0 0 0 0 0 0 0 
273 0 0 0 0 0 0 0 0 
281 0 0 0 0 0 0 0 0 
289 0 0 0 0 0 0 0 0 
297 0 0 0 0 0 1 0 0 
305 1 0 0 0 0 0 0 0 
313 0 0 0 0 0 0 0 0 
321 0 0 0 0 0 0 0 0 
329 0 0 0 0 0 0 0 0 
337 0 0 0 0 0 0 0 0 
345 0 0 0 0 0 0 0 1 
353 0 0 0 0 1 0 0 0 
361 0 0 0 0 0 0 0 0 
369 0 0 0 0 0 0 0 0 
377 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 

W2 0 0 0 0 0 0 0 0 
401 0 0 0 0 0 0 0 0 
409 
417 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 §0089 

0 
0 

425 0 0 0 0 0 0 0 0 



433 : 0 1 0 0 0 0 0 0 

o 
441 : 0 0 0 0 0 0 0 

0 

o 449 : 0 0 0 0 0 0 0 
457 : 0 0 0 0 0 0 0 
465 : • 0 0 0 0 0 0 0 

w .473 : 0 0 0 0 0 0 0 0 
481 : 0 0 0 0 0 0 0 0 
489 : 0 0 0 0 0 0 0 0 
497 : 0 0 0 0 0 0 0 0 
505 : 0 0 0 0 0 0 0 0 
513 : 0 0 0 0 0 0 0 0 
521 : 0 0 0 0 0 0 0 0 
529 : 0 0 0 0 0 1 0 0 
537 : 0 0 0 0 0 0 0 0 
545 : 0 0 0 0 0 0 0 0 
553 : 0 0 0 0 0 0 0 1 
561 0 0 0 0 0 0 0 0 
569 0 0 0 0 0 0 0 0 
577 0 0 0 0 0 0 0 0 
585 0 0 0 0 0 0 0 0 
593 0 0 0 0 0 0 0 0 
601 0 0 0 0 0 0 0 0 
609 0 0 0 0 0 0 0 0 
617 0 0 0 0 0 0 0 0 
625 0 0 0 0 0 0 0 0 
633 0 0 0 0 0 0 0 0 
641. 0 0 0 0 0 0 0 0 
649 : 0 0 0 0 0 0 0 0 
657: 0 0 0 0 0. 0 " 0 

• 665 : 0 0 0' 0 0 0 0 • 
673 : 0 0 0 0 0 0 0 0 
681: 0 0 0 0 0 0 0 0 
689 : 0 0 0 0 0 0 0 0 

_697: 0 0 0 0 0 0 0 0 
705 : 0 - 0 0 - 0 0 0 0 0 
713 : 0 0 0 0 0 0 1 0 
721 : 0 0 0 0 0 0 0 0 
729 : 0 0 0 0 0 0 0 0 
737 : 0 0 0 0 0 0 1 0 
745 : 0 0 0 0 0 0 0 0 
753 : 0 0 0 0 0 0 0 0 
761 : 0 0 0 0 0 0 0 0 
769 : 0 0 0 0 0 0 0 0 
777 : 0 0 0 0 0 0 0 0 
785 : 0 0 0 0 0 0 0 0 
793 : 0 0 0 0 0 0 0 0 
801 : 0 0 0 0 1 0 0 0 
809 : 0 0 0 0 0 0 0 0 
817 : 0 0 0 0 0 0 0 0 
825 : 0 0 0 0 0 0 0 0 
833 : 0 0 0 0 0 0 0 0 
841 : 0 0 0 0 0 0 0 0 
849 : 0 0 0 0 0 0 0 0 
857 •. 0 0 0 0 0 0 0 

• 
0 

865 : 
873 : 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

• 
0 

881 : 0 0 0 0 0 0 0 0 
889 : 
897 

0 
0 

0 
0 

0 
0 

0 
0 

1 
0 

0 
0 

0 
0 0007& 

905 . 0 0 0 0 0 0 0 0 



913 : 0 0 1 0 0 0 0 0 
921 : 0 0 0 0 0 0 0 0 
929 0 1 0 0 0 0 0 0 
93 7 0 0 0 0 0 0 0 0 

m= 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 

961 0 0 0 1 0 0 0 0 
969 0 <0 0 0 0 0 0 0 
977 0 0 0 0 0 0 0 0 
985 0 0 0 0 0 0 0 0 
993 0 0 0 0 0 0 0 0 

1001 0 0 0 0 0 0 0 0 
1009 0 0 0 0 0 0 0 0 
1017 0 0 0 0 0 0 0 0 

00071 



Thermo NUtech 
Oak Ridge Laboratory 

Gross Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:24:41, 

Detector ID: 
Live Time: 
Batch I d : 
Sample Type: 

19 
0 02:49:44.99 
9810173A-RA 
RA 

A c q u i s i t i o n S t a r t 
Real Time 
Sample I d 

3-NOV-1998 05:18:02.03 
0 02:49:44.99 
03 

Pk I t Energy 

1 0 4418.35 
2 0 5119.96 
3 0 5748.02 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

9 
2 
3 

0550.13 300.67 214 236 8.84E-04 33.3 
0 68.77 547.00 513 172 1.96E-04 70.7 
0221.58 755.67 702 149 2.95E-04 57.7 

F i t 

Background Counts W i t h i n Peak Regions 

L i v e Time: 0 16:38:32.99 

Generated: 3-NOV-1998 08:24:53.5 

A c q u i s i t i o n S t a r t : 30-OCT-1998 17:27:36.0 
Real Time: 0 16:38:32.99 

Pk I t Energy 

1 0 4503.81 
2 0 5272.09 
3 0 5810.88 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

2 
6 

23 

0 12.73 331.50 214 236 3.34E-05 70.7 
0338.74 598.50 513 172 1.00E-04 40.8 
0122.25 776.00 702 149 3.84E-04 20.9 

F i t 

Net Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:24:55-. 0 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

1 0 4418.35* 
2 0 5119.96* 
3 0 5748.02* 

11 
1 
0 

0550.13 300.67 214 236 1.07E-03 34.4 
0 68.77 547.00 513 172 1.45E-04123 . 0 
0221.58 755.67 702 149-1.68E-05***** 

F i t 

Flag: "*" = Peak area was mod i f i e d by background s u b t r a c t i o n 

00072 



VMS Nuc l ide I d e n t i f i c a t i o n Report V2.9 Generated 3-NOV-1998 08:24:57 

C o n f i g u r a t i o n 
A/flpyses by 
S a ^ l e t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy tol e r a n c e 
E r r o r s propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C9 7$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB3-24 
23-SEP-1998 00:00:00 A c q u i s i t i o n date 
03 
RA 
019 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75.00 

Sample q u a n t i t y 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s a t 

3-NOV-1998 05:18:02 
0.50160 gram 

0 02:49:44.99 
8 . 00 
0.00 % 

Peak Energy 

0 . 0! 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw %Err 

0 
0 
0 

4418.35* 
5119.96* 
5748 . 02* 

11550.13 
1 68.77 
0221.58 

300.67 
547.00 
755.67 

214 236 68.9 
513 172246.0 
702 149***** 

F i t Nuclides 

RA-226 
RN-222 
PO-218 

A c t i v i t y 
pCi/gram 

0 .274 
3.715E-02 
-4.319E-03 

00073 



Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
3-NOV-1998 08:27:00 

*********************************** 
S p e c t r a l F i l e : ND_AMS_ARCHIVE_S:S_9 
*********************************** 

BATCH ID: 9810173A-RA 
SAMPLE DATE: 23-SEP-1998 00:00 
SAMPLE TITLE: WGSB3-24 
ACQ DATE: 3-NOV-1998 05:18 
ELAPSED LIVE TIME: 10185. 
TRACER ID: NONE 
LAMBDA VALUE: 0. 
TRACER DPM AT SAMPLE DATE: 0.000 
SAMPLE MATRIX: SOIL 
ENERGY CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B 020 3 0OCT98 

*********************************** 

810173A-RA$04_RA.CNF 
**************************************** 

* 
SAMPLE ID: 04 
ALIQUOT: 5.737E-01 gram 
DETECTOR NUMBER: 020 
AVERAGE EFFICIENCY: 2"... 4 
RECOVERY: 100.^0 
TRACER FWHM (kev): 0.0 0 
ROI TYPE: STANDARD 
CONFIDENCE LEVEL: 4.65 
LLD CONSTANT: 2.71 
EFF CAL DATE: 30-OCT-1998 12:54 
BKG ELAPSED TIME: 59913 
SAF: 1.19 

* 
* 
* 
* 
* 
* 
• 

* 
* 
* 
* 
* 
* 

*************************************************************************** 

NUCLIDE ENERGY 

PO-218 6003.0 

RN-222 5490.0 

RA-226 4785.0 

NET 
AREA 

-1.01 

1.37 

2 .5£ 

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN ACTIVITY 
pCi/ gram 

3.40 100.0 

2.21 99.9 

1.02 100.0 

-2.187E-02 

2.959E-02 

5.525E-02 

TPU/ERROR 
2-SIGMA 

7 .992E-02 

9 .315E-02 

9 .110E-02 

MDC 
p C i / g r a 

2 . 8 9 8 E - 0 1 

2 . 4 7 3 E - 0 1 

1 .902E-01 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * < 

Date 

///8/<ff 
Reviewer Date 

00074 
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Channel Contents f o r ND_AMS_ARCHIVE_S:S_9810173A-RA$04 RA 

Channel 

1 : 0 0 0 0 0 0 
9 : 0 0 0 0 0 0 

17 : 0 0 0 0 0 0 
25 0 0 0 0 0 0 
33 0 0 0 0 0 0 
41 : 0 0 0 0 0 0 
49 : 0 0 0 0 0 0 
57 0 0 0 0 0 0 
65 : 0 0 0 0 0 0 
73 : 0 0 0 0 0 0 
81 : 0 0 0 0 0 0 
89 : 0 0 0 0 0 o 
97 : 0 0 0 0 0 o 

105 : 0 0 0 0 0 o 
113 : 0 0 0 0 0 o 
121 : 0 0 0 0 0 o 
129 : 0 0 0 0 0 0 

0 

o 
137 : 0 0 0 0 0 

0 
0 

o 
145 : 0 0 0 0 0 

0 
0 

o 153 0 0 0 0 0 o 
161 0 0 0 0 0 o 
169 0 1 0 0 0 o 
177 0 0 1 0 0 o 
185 0 0 0 0 0 o 
193 : 0 0 0 0 o 1 

0 
0 
n 

201: 0 0 0 0 0 
1 
0 
0 
n 

209 : 0 0 0 0 1 

1 
0 
0 
n 217 : 0 0 0 0 o 

1 
0 
0 
n 

225 : 0 -0 0 - 0 0 u 
0 
0 
n 

233 : 0 0 0 0 0 

u 
0 
0 
n 

241 : 0 0 0 0 o 

u 
0 
0 
n 249 : 0 0 0 0 o 

5 O
 O
 O
 O
 C
 

257 : 0 0 0 0 0 

5 O
 O
 O
 O
 C
 

265 : 0 0 0 0 0 

5 O
 O
 O
 O
 C
 

273 : 0 0 0 0 0 

5 O
 O
 O
 O
 C
 281 : 0 1 0 0 o 

5 O
 O
 O
 O
 C
 

289 : 0 0 0 0 0 

D
O
O
O
O
O
O
O
O
O
O
C
 

297 : 0 0 0 0 0 

D
O
O
O
O
O
O
O
O
O
O
C
 

305 : 0 0 0 0 o 

D
O
O
O
O
O
O
O
O
O
O
C
 

313 : 0 0 0 0 o 

D
O
O
O
O
O
O
O
O
O
O
C
 

321 : 0 0 0 0 o 

D
O
O
O
O
O
O
O
O
O
O
C
 

329 : 0 0 0 0 0 

D
O
O
O
O
O
O
O
O
O
O
C
 

337 : 0 0 0 0 0 

D
O
O
O
O
O
O
O
O
O
O
C
 

345 : 0 0 0 0 0 

D
O
O
O
O
O
O
O
O
O
O
C
 

353 : 0 0 0 0 o 

D
O
O
O
O
O
O
O
O
O
O
C
 

361 : 0 0 0 0 o 

D
O
O
O
O
O
O
O
O
O
O
C
 

369 : 0 0 0 0 o D
O
O
O
O
O
O
O
O
O
O
C
 

377 : 
385 : 
393 : 

o
o
o
 

o
o
o
 

o
 o
 o
 

o
o
o
 

0 
0 

o 

D 
O
 O
 O

 C
 

401 : 0 0 0 0 0 
0 
0 

D 
O
 O
 O

 C
 

409 : 0 0 0 0 
0 
0 
0 

3 O
 O
 O
 

417 : 0 0 0 1 

0 
0 
0 

3 O
 O
 O
 

425 : 0 0 0 0 0 

3 O
 O
 O
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o 0 
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o o 
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0 
0 
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913 : 0 0 0 0 0 0 
921 : 0 0 0 0 1 0 
929 0 0 0 0 0 0 
937 : 0 0 0 0 0 0 
945 0 0 0 0 0 0 
953 0 0 0 1 0 0 
961 0 0 0 0 1 0 
969 0 0 0 1 0 0 
977 0 0 0 0 0 0 
985. 0 0 0 0 0 0 
993 : 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 
1009 : 0 0 0 0 0 0 
1017 : 0 0 0 0 0 0 

o o 
o o 
o o 

0 0 
0 0 
0 0 
o o 
0 0 
o 0 
0 0 
o o 
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Thermo NUtech 
Oak Ridge Laboratory 

Gross Sample Counts Wi t h i n Peak Regions Generated: 3-NOV-1998 08:25:15.29 

:ector ID: 20 
Live Time: 0 02:49:44.99 
Batch I d : 9810173A-RA 
Sample Type: RA 

A c q u i s i t i o n S t a r t 
Real Time 
Sample I d 

3-NOV-1998 05:18:02.04 
0 .02 :49 :44 . 99 
04 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4644.54 
2 0 5236.11 
3 0 5663.82 

3 
3 
2 

0405.14 378.33 214 232 2.95E-04 57.7 
0338.51 582.00 508 173 2.95E-04 57.7 
0 82.63 725.00 699 151 1.96E-04 70.7 

Background Counts Wi t h i n Peak Regions Generated: 3-NOV-1998 08:26:53.66 

A c q u i s i t i o n S t a r t : 30-OCT-1998 17:27:36.04 
Live Time: 0 16 :38:32.99. Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

1 0 4505.78 6 0277.20 329.50 214 232 1.00E-04 40.8 
2 0 5271.61 13 0 2.67 594.00 508 173 2.17E-04 27.7 
3 0 5812.72 20 0 21.21 774.00 699 151 3.34E-04 22.4 

Net Sample Counts Within Peak Regions Generated: 3-NOV-1998 08:26:54.85 

~Tk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

1 0 4644.54* 3 0405.14 378.33 214 232 2.51E-04 82.4 
2 0 5236.11* 1 0338.51 582.00 508 173 1.35E-04157.3 
3 0 5663.82* -1 0 82.63 725.00 699 151-9.95E-05182.7 

Flag: "*" = Peak area was modified by background s u b t r a c t i o n 

00079 



VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 3-NOV-1998 08:26:57 

C o n f i g u r a t i o n 
Analyses by 
Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy t o l e r a n c e 
Errors propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB3-24 

00:00:00 A c q u i s i t i o n date 
Sample q u a n t i t y 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s a t 

23-SEP-1998 
04 
RA 
020 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75.00 

3-NOV-1998 05:18:02 
0.57370 gram 

0 02 :49:44. 
8 . 00 
0.00 % 

Peak Energy 

99 0 . 0 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw %Err 

0 4644.54* 
0 5236.11* 
0 5663.82* 

3405.14 
1338.51 

-1 82.63 

378.33 
582.00 
725.00 

214 232164.7 
508 173314.7 
699 151365.4 

F i t Nuclides A c t i v i t y 
pCi/gram 

RA-226 
RN-222 
PO-218 

5.525E-02 
2.959E-02 
-2.187E-02 

oooso 



Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
3-NOV-1998 08:29:25 

************************************* 

Spectral File: ND_AMS_ARCHIVE_S:S_981 
************************************* 

BATCH ID: 9810173A-RA 
SAMPLE DATE: 23-SEP-1998 00:00 
SAMPLE TITLE: WGSB3-30 
ACQ DATE: 3-NOV-1998 05:18 
ELAPSED LIVE TIME: 10185. 
TRACER ID: NONE 
LAMBDA VALUE: 0. 
TRACER DPM AT SAMPLE DATE: 0.0 00 
SAMPLE MATRIX: SOIL 
ENERGY CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B 021 3 0OCT98 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
0173A-RA$05_RA.CNF 
************************************ 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

SAMPLE ID: 05 
ALIQUOT: 5.3 00E-01 gram 
DETECTOR NUMBER: 021 
AVERAGE EFFICIENCY: 19.8% 
RECOVERY: 94.6 0% 
TRACER FWHM (kev): 0.00 
ROI TYPE: STANDARD 
CONFIDENCE LEVEL: 4.6 5 
LLD CONSTANT: 2.71 
EFF CAL DATE: 30-OCT-1998 12:54 
BKG ELAPSED TIME: 59913. 
SAF: 1.30 

******************************************************************************* 

NUCLIDE ENERGY 

h i 8 6003.0 

RN-222 5490.0 

-RA-226 4785.0 

NET 
AREA 

4 . 56 

-1.58 

7 . 28 

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN 

4.59 100 . 0 

2.89 99.9 

1.87 100.0 

ACTIVITY 
pCi/ gram 

1 .220E-01 

•4 .232E-02 

1 . 947E-01 

TPU/ERROR 
2-SIGMA 

1 .911E-01 

7 .944E-02 

1 .880E-01 

MDC 
p C i / gram 

4 . 404E-01 

3 . 691E-01 

3 . 1 5 1 E - 0 1 

******************************************************************************* 

Reviewer 

Date 

Date 

00081 
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Channel Contents f o r ND_AMS_ARCHIVE_S:S_9810173A-RA$05 RA 

nne l 

1 : 0 0 0 0 0 0 
9 : 0 0 0 0 0 0 

17 0 0 0 0 0 0 
25 : 0 0 0 0 0 0 
33 : 0 0 0 0 0 0 
41 : 0 0 0 0 0 0 
49 : 0 0 0 0 0 0 
57 : 0 0 0 0 0 0 
65 : 0 0 0 0 0 0 
73 : 0 0 0 0 0 0 
81 : 0 0 0 0 0 0 
89 : 0 0 0 0 0 0 
97 : 0 0 0 0 0 0 

105 : 0 0 0 0 0 0 
113 0 0 0 0 0 0 
121 0 0 0 0 1 0 
129 0 0 0 0 0 0 
137 0 1 0 0 0 0 
145 0 0 0 0 0 0 
153 0 1 0 0 0 0 
161 0 0 0 0 0 0 
169 0 0 0 0 0 1 
177 0 0 0 0 0 0 

• 
0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

201 : 0 0 0 0 0 0 
209 : 0 0 0 0 0 0 
217 : 0 0 0 0 1 0 

~"~225 : 0 . 0 0 . 0 0 0 
233 : 0 0 0 0 0 0 
241 : 0 0 0 0 0 0 
249 : 0 0 0 0 1 0 
257 : 0 0 0 0 0 0 
265 : 0 0 0 0 0 0 
273 : 0 0 0 0 0 0 
281 : 0 0 0 0 0 0 
289 : 0 1 0 0 0 0 
297 : 0 0 0 0 0 0 
305 : 0 0 0 0 0 0 
313 : 0 0 0 0 0 o 
321 : 0 0 0 0 0 o 
329 : 0 0 0 0 0 o 
337: 0 0 0 0 0 o 
345 : 0 0 0 0 0 o 
353 : 0 0 0 0 0 o 
361 : 0 0 0 0 0 o 
369 : 0 0 0 0 0 o 
377 : 0 1 0 0 0 0 
^ ^ 5 : 0 0 0 0 0 0 
• 0 0 0 0 0 0 
?tfl : 0 0 0 1 0 o 
409 : 0 0 0 0 0 o 
417 : 0 0 0 0 0 o 
425 : 0 0 0 0 0 0 
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0 
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913 1 0 0 0 0 0 0 0 
921 0 0 0 0 0 0 1 0 
929 0 0 0 0 0 0 0 0 
937 0 0 0 1 0 0 0 0 

0 1 0 0 0 0 1 0 
0 0 0 0 0 0 0 0 

961 0 0 0 0 0 0 0 0 
969 0 0 0 0 0 0 0 0 
977 0 0 0 0 0 0 0 0 
985 0 0 0 0 0 0 0 0 
993 0 0 0 0 0 0 1 0 

1001 0 0 0 0 0 0 0 0 
1009 0 0 0 0 0 0 0 0 
1017 0 0 0 0 0 0 0 0 
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Thermo NUtech 
Oak Ridge Laboratory 

Gross Sample Counts Within Peak Regions Generated: 3-NOV-19 98 08:27:13 

Detector ID: 21 
Live Time: 0 02:49:44.99 
Batch I d : 9810173A-RA 
Sample Type: RA 

Acquisition Start 
Real Time 
Sample I d 

3-NOV-1998 05:18:02.05 
0 02:49:44.99 
05 

Pk I t Energy 

1 0 4535.73 
2 0 5327.70 
3 0 5705.13 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

7 
1 
7 

0593.06 343.71 218 231 6.87E-04 37.8 
0 2.65 613.00 510 170 9.82E-05100.0 
0 2.65 736.29 697 148 6.87E-04 37.8 

F i t 

Background Counts Within Peak Regions Generated: 3-NOV-1998 08:29:17.57 

A c q u i s i t i o n S t a r t : 30-OCT-1998 17:27:36.05 
Real Time: 0 16:38:32.99 Live Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

1 0 4505.14 
2 0 5271.87 
3 0 5811.52 

11 
17 
27 

0550.70 333.00 
0 3.89 594.50 
0123.11 770.50 

218 231 1.84E-04 30.2 
510 170 2.84E-04 24.3 
697 148 4.51E-04 19.2 

F i t 

Net Sample Counts Within Peak Regions Generated: 3-NOV-1998 08:29:19.05 

-Pk I t 

1 
2 
3 

0 
0 
0 

Energy 

4535.73* 
5327.70* 
5705.13* 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err 

7 
•2 
5 

0593.06 343.71 218 231 7.15E-04 48.1 
0 2.65 613.00 510 170-1.55E-04 93.8 
0 2.65 736.29 697 148 4.48E-04 78.2 

F i t 

Flag: II * II = Peak area was modified by background subtraction 

0008S 



VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 3-NOV-1998 08:29:21 

C o n f i g u r a t i o n «yses by 
l e t i t l e 

Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy t o l e r a n c e 
Errors propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB3-3 0 
23-SEP-1998 00:00:00 A c q u i s i t i o n date 
05 
RA 
021 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75.00 

Sample q u a n t i t y 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s a t 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw %Err F i t 

3-NOV-1998 05:18:02 
0.53000 gram 

0 02:49:44.99 0.0s 

8 .00 
0.00 % 

Peak Energy 

Nuclides A c t i v i t y 
pCi/gram 

0 
0 
0 

4535.73* 
5327.70* 
5705.13* 

7593.06 
-2 2.65 
5 2.65 

343.71 
613.00 
736.29 

218 231 96.3 
510 170187.5 
697 148156.5 

RA-226 
RN-222 
PO-218 

0 . 184 
•4 .004E-02 
0 .115 
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Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
3-NOV-1998 08:30:20 

**************************************************************************** 

Spectral F i l e : ND_AMS_ARCHIVE_S:S_9810173A-RA$06_RA.CNF 
**************************************************************************** 

BATCH ID: 9810173A-RA 
• 

• SAMPLE ID: 06 
SAMPLE DATE: 23-SEP-1998 00:00 * ALIQUOT: 5.288E -01 gram 
SAMPLE TITLE: WGSB3-40 * DETECTOR NUMBER: 022 
ACQ DATE: 3-NOV-1998 05:18 * AVERAGE EFFICIENCY: 20 . 6% 
ELAPSED LIVE TIME: 10186 . * RECOVERY: 100.00% 
TRACER ID: NONE * TRACER FWHM (kev): 0 . 00 
LAMBDA VALUE: 0 . * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4 . 65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2 .71 
ENERGY CAL DATE: 30-OCT-1998 12:54 • EFF CAL DATE: 3 0-OCT-1998 12:54 
BKG FILENAME: B 022 30OCT98 * BKG ELAPSED TIME: 59913 . 

* 
* 

SAF: 1.20 

**************************************************************************** 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA pCi/ gram 2-SIGMA pCi/ gram 

PO-218 6003 . 0 8 . 83 3 .23 100 .0 2 .149E- 01 1 899E-01 3 •234E-01 

RN-222 5490 .0 7 . 79 3 . 06 99 . 9 1 .898E- 01 1 803E-01 3 . 170E-01 

RA-226 4785 .0 3 . 14 2 .89 100 . 0 7 .641E- 02 1 358E-01 3 .101E-01 

**************************************************************************** 

Date 

Date 

00088 
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Channel Contents for ND_AMS_ARCHIVE_S:S_9810173A-RA$06_RA 

Channel 
• 

1 : 0 0 0 0 0 0 0 0 
9 0 0 0 0 0 0 0 0 

17 : 0 0 0 0 0 0 0 0 
25 0 0 0 0 0 0 0 0 
33 0 0 0 0 0 0 0 0 
41 0 0 0 0 0 0 0 0 
49 0 0 0 0 0 0 0 0 
57 0 0 0 0 0 0 0 0 
65 0 0 0 0 0 0 0 0 
73 0 0 0 0 0 0 0 0 
81 0 0 0 0 0 0 0 0 
89 0 0 0 0 0 0 0 0 
97 0 0 0 0 0 0 0 0 

105 0 0 0 0 0 0 0 0 
113 0 0 0 0 0 0 0 0 
121 0 0 0 0 0 0 0 0 
129 0 0 0 0 0 0 0 1 
137 0 0 0 0 0 0 0 0 
145 0 0 0 0 0 0 0 0 
153 0 0 0 0 0 0 0 0 • 
161 0 0 0 0 0 0 0 0 
169 0 0 0 0 0 0 0 0 
177 0 0 0 0 0 0 0 
185 0 0 0 0 0 0 0 
193 0 0 0 0 0 0 0 oW 
201 0 0 0 0 0 1 0 0 
209 : 0 0 0 0 0 0 0 0 
217 0 0 0 0 0 0 0 0 

_-225: 0 0 0 0 0 0 0 0 
233 . 0 •o 0 " 0 0 0 0 0 
241: 0 0 0 0 0 0 1 0 
249 . 0 0 0 1 0 0 0 0 
257: 0 0 0 0 0 0 0 0 
265 . 0 0 0 0 0 0 0 1 
273 : 0 0 0 0 0 0 0 0 
281 : 0 0 0 0 0 0 0 0 
289 • 0 0 0 0 0 0 0 0 
297 0 0 0 0 0 0 0 0 
305 0 0 0 0 0 0 0 0 
313 0 0 0 0 0 0 0 0 
321 0 0 0 0 0 0 0 0 
329 0 0 0 0 0 0 0 0 
337 0 0 0 0 0 0 0 0 
345 0 0 0 0 0 0 0 0 
353 0 0 0 0 0 0 0 0 
361 0 0 0 0 0 0 0 0 
369 0 0 0 0 0 0 0 0 
377 0 0 0 0 0 0 0 0 
385 * 0 0 0 0 0 0 0 
393 0 0 0 0 0 0 0 m 401 0 0 0 0 1 0 0 0 
409 : 0 0 0 0 0 0 0 0003$ 
417 : 0 0 0 0 0 0 0 

0003$ 
425 : 0 0 0 0 0 0 0 0 
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913 0 0 0 0 0 0 0 0 
921 0 1 0 0 0 0 1 0 
929 0 0 0 0 0 0 0 0 
937 0 0 0 0 0 0 0 

• 945 0 0 0 0 0 0 0 • 
953 0 0 0 0 0 1 0 0 
961 0 0 0 0 0 0 0 0 
969 0 0 0 0 0 0 0 0 
977 0 0 0 0 0 0 0 0 
985 0 0 0 0 0 0 0 0 
993 0 0 0 0 0 0 0 0 

1001 0 0 0 0 0 0 0 0 
1009 0 0 0 0 0 0 0 0 
1017 0 0 0 0 0 0 0 0 



Thermo NUtech 
Oak Ridge Laboratory 

ss Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:29:40.20 

Detector ID: 22 
Live Time: 0 02:49:45.99 
Batch I d : 9810173A-RA 
Sample Type: RA 

A c q u i s i t i o n S t a r t 
Real Time 
Sample I d 

3-NOV-1998 05:18:02.06 
0 02:49:44.99 
06 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4432.27 
2 0 5252.82 
3 0 5677.18 

5 
9 

10 

0584.12 327.20 239 229 4.91E-04 44.7 
0327.55 609.22 530 173 8.84E-04 33.3 
0221.09 751.10 720 152 9.82E-04 31.6 

Background Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:30:13.33 

A c q u i s i t i o n S t a r t : 30-OCT-1998 17:27:36.06 
Live Time: 0 16:38:32.99 Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

1 0 4506.07 
2 0 5272.92 
3 0 5811.57 

17 
18 
19 

0 2.73 353.00 239 229 2.84E-04 24.3 
0 2.73 616.00 530 173 3.00E-04 23.6 
0382.14 795.50 720 152 3.17E-04 22.9 

Net Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:30:14.66 

Pk I t Energy 

1 0 4432.27* 
2 0 5252.82* 
3 0 5677.18* 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err 

3 
8 
9 

0584.12 327.20 239 229 3.08E-04 88.8 
0327.55 609.22 530 173 7.65E-04 47.3 
0221.09 751.10 720 152 8.67E-04 44.0 

F i t 

Flag = Peak area was modified by background s u b t r a c t i o n 

00003 



VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 3-NOV-1998 08:30:17 

C o n f i g u r a t i o n 
Analyses by 
Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy t o l e r a n c e 
Errors propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB3-4 0 
23-SEP-1998 00:00:00 A c q u i s i t i o n date 
06 
RA 
022 
0 02:49:45.99 

0.00 keV 
Yes 
Average value 

75.00 

Sample q u a n t i t y 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s a t 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw %Err 

0 4432.27* 
0 5252.82* 
0 5677.18* 

3584.12 
8327.55 
9221.09 

327.20 
609.22 
751.10 

239 229177.5 
530 173 94.7 
720 152 88.0 

3-NOV-1998 05:18:02 
0.52880 gram 

0 02:49:44.99 0.0 
8 . 00 
0.00 % 

Peak Energy 

F i t Nuclides 

RA-226 
RN-222 
PO-218 

A c t i v i t y 
pCi/gram 

7.641E-02 
0 .190 
0.215 



Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
3-NOV-1998 08:31:11 

************************************* 
Spectral F i l e : ND_AMS_ARCHIVE_S:S_9810173A-RA$07_RA.CNF 
***************************************************************************** 

BATCH ID: 9810173A-RA 
SAMPLE DATE: 24-SEP-1998 00:00 
SAMPLE TITLE: WGSB4-5 
ACQ DATE: 3-NOV-1998 05:18 
ELAPSED LIVE TIME: 10185. 
TRACER ID: NONE 
LAMBDA VALUE: 0. 
TRACER DPM AT SAMPLE DATE: 0.000 
SAMPLE MATRIX: SOIL 
ENERGY CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B 023 30OCT98 

* 
• 

* 
* 
• 

• 

• 

* 
* 
* 
* 
* 

SAMPLE ID: 07 
ALIQUOT: 5.027E-01 gram 
DETECTOR NUMBER: 02 3 
AVERAGE EFFICIENCY: 19.8° 
RECOVERY: 89.503 
TRACER FWHM (kev): 0.00 
ROI TYPE: STANDARD 
CONFIDENCE LEVEL: 4.65 
LLD CONSTANT: 2.71 
EFF CAL DATE: 30-OCT-1998 12:54 
BKG ELAPSED TIME: 59913. 
SAF: 1.30 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i 

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN NUCLIDE ENERGY NET 
AREA 

pfr^l8 

RN-222 

"RA-22 6 

6003 .0 

5490.0 

4785.0 

6 .38 

6.89 

6.49 

4.08 100.0 

3.57 99.9 

1.36 100.0 

ACTIVITY 
pCi/ gram 

1.900E-01 

2 .053E-01 

1.930E-01 

TPU/ERROR 
2-SIGMA 

2 . 2 6 3 E - 0 1 

2 . 2 5 9 E - 0 1 

1 .935E-01 

MDC 
p C i / gram 

4 . 683E-01 

4 . 4 5 1 E - 0 1 

3 . 1 4 6 E - 0 1 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i 

i l ^ s t A 1 * 

Reviewer 

Date 

Date 

00095 
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Channel Contents f o r ND AMS ARCHIVE 

^ ^ n n e l 

1 : 0 0 0 
9 : 0 0 0 

17 : 0 0 0 
25 : 0 0 0 
33 : 0 0 0 
41 : 0 0 0 
49 : 0 0 0 
57 : 0 0 0 
65 : 0 0 0 
73 : 0 0 0 
81 : 1 0 0 
89 : 0 0 0 
97 : 0 0 0 

105 : 0 0 0 
113 : 0 0 0 
121: 0 0 * 0 
129 : 0 0 0 
137 : 0 0 0 
145 . 0 0 0 
153 : 0 0 0 
161 : 0 0 0 
169 : 0 0 0 
JL77 : 0 0 0 

0 0 0 
0 0 0 

201: 0 0 0 
209 0 0 0 
217 0 0 0 
225 0 • 0 0 
233 0 0 0 
241 0 0 0 
249 0 0 0 
257 0 0 0 
265 0 0 0 
273 0 0 0 
281 0 1 0 
289 0 0 0 
297 0 0 0 
305 0 0 0 
313 0 0 0 
321 0 0 0 
329 0 0 0 
337 0 0 0 
345 0 0 0 
353 0 0 0 
361 0 0 0 
369 0 2 0 
377 0 . 0 1 

• 
: 0 
: 0 

0 
0 

0 
0 

401 : 0 0 0 
409 : 0 0 0 
417 : 0 0 0 
425 : 0 0 0 

S:S_9810173A-RA$07 RA 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 1 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 1 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 " 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 1 
0 0 0 0 0 

o . 0 0 0 0 
0 0 0 0 0 
0 0 0 1 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 
0 

0 
0 

0 
0̂  

©0097 0 
0 

0 0 0 0 0 
0 0 0 0 0 
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913 0 0 0 

921 0 0 0 
929 0 0 0 

^ 3 7 0 0 0 

•M 
0 0 0 

^ 3 0 0 0 

961 0 0 0 

969 0 0 0 
977 0 0 0 
985 0 0 0 
993 0 0 0 

1001 0 0 0 
1009 0 0 0 
1017 0 0 0 

• 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 1 2 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
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Thermo NUtech 
Oak Ridge Laboratory-

Gross Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:30:33.; 

Detector ID: 23 
Live Time: 0 02:49:44.99 
Batch I d : 9810173A-RA 
Sample Type: RA 

A c q u i s i t i o n S t a r t 
Real Time 
Sample I d 

3-NOV-1998 05:18:02.07 
0 02:49:44.99 
07 

Pk I t Energy 

1 0 4523.12 
2 0 5322.99 
3 0 5755.38 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

6 
8 
8 

0 2.77 334.67 215 228 5.89E-04 40.8 
0348.41 607.50 505 172 7.85E-04 35.4 
0326.29 751.38 695 152 7.85E-04 35.4 

Background Counts W i t h i n Peak Regions 

Live Time: 0 16:38:32.99 

Generated: 3-NOV-1998 08:31:03.86 

A c q u i s i t i o n S t a r t : 30-OCT-1998 17:27:36.07 
Real Time: 0 16:38:32.99 

Pk I t 

1 0 
2 0 
3 0 

Energy 

4505.35 
5272.38 
5813.41 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

8 
21 
24 

0591.74 328.50 215 228 1.34E-04 35.4 
0453.48 590.50 505 172 3.51E-04 21.8 
0 0.00 770.50 695 152 4.01E-04 20.4 

F i t 

Net Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:31:05.41 

Pk I t Energy Area Bkgnd FWHM -Channel L e f t Pw Cts/Sec %Err 

1 0 4523.12* 
2 0 5322.99* 
3 0 5755.38* 

6 
7 
6 

0 2.77 334.67 215 228 6.37E-04 49.9 
0348.41 607.50 505 172 6.77E-04 54.8 
0326.29 751.38 695 152 6.27E-04 59.4 

Flag: M * I I = Peak area was modified by background s u b t r a c t i o n 

F i t 

00100 



VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 3-NOV-1998 08:31:07 

Ojfc|iguration 
^P^yses by 
Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy t o l e r a n c e 
Errors propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB4-5 

SEP-1998 00:00:00 A c q u i s i t i o n date 
Sample q u a n t i t y 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s a t 

24 
07 
RA 
023 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75.00 

3-NOV-1998 05:18:02 
0.50270 gram 

0 02:49:44.99 
8 . 00 
0.00 % 

Peak Energy 

0.0% 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw %Err F i t Nuclides A c t i v i t y 
pCi/gram 

0 4523.12* 
0 5322.99* 
0 5755.38* 

6 2.77 
7348 .41 
6326.29 

334.67 
607.50 
751.38 

215 228 99.9 
505 172109.7 
695 152118.8 

RA-226 
RN-222 
PO-218 

0 .173 
0 . 184 
0 . 170 

0010! 



Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
3-NOV-1998 08:31:40 

************************************ 

Spectral F i l e : ND_AMS_ARCHIVE_S:S_98 
************************************ 

**************************************** 

10173A-RA$08_RA.CNF 
**************************************** 

BATCH ID: 9810173A-RA 
* 
* SAMPLE ID: 08 

SAMPLE DATE: 24-SEP-1998 00:00 * ALIQUOT: 5.10IE -01 gram 
SAMPLE TITLE: WGSB4-14 * DETECTOR NUMBER: 024 
ACQ DATE: 3-NOV-1998 05:18 * AVERAGE EFFICIENCY: 19.7% 
ELAPSED LIVE TIME: 10186. * RECOVERY: 100.00% 
TRACER ID: NONE * TRACER FWHM (kev): 0.00 
LAMBDA VALUE: 0 . * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2 . 71 
ENERGY CAL DATE: 30-OCT-1998 12:54 * EFF CAL DATE: 3 0-OCT-1998 12:54 
BKG FILENAME: B 024 30OCT98 * BKG ELAPSED TIME: 59913. 

* 
* 

SAF: 1.26 

**************************************************************************** 

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN NUCLIDE ENERGY 

PO-218 6003.0 

RN-222 5490.0 

RA-226 4785.0 

NET BKG %ABN ACTIVITY 
AREA pCi/ gram 

4.48 5.61 100.0 1.183E-01 

-0.54 3.06 99.9 -1.424E-02 

8.56 1.53 100.0 - 2.260E-01 

TPU/ERROR 
2-SIGMA 

1 .956E-01 

1 . 0 1 7 E - 0 1 

1 .911E-01 

MDC 
p C i / g r a 

4 . 5 6 9 E - 0 1 

3 . 6 1 3 E - 0 1 

2 . 8 1 7 E - 0 1 

1 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

11-3 96 
Date 
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Channel Contents for ND AMS ARCHIVE 

Channel 

1 : 0 0 0 
9 : 0 0 0 

17 0 0 0 
25 : 0 0 0 
33 : 0 0 0 
41 0 0 0 
49 : 0 0 0 
57 : 0 0 0 
65 : 0 0 0 
73 : 0 0 0 
81 0 0 0 
89 : 0 0 0 
97 0 0 0 

105 0 0 0 
113 0 0 0 
121 0 0 0 
129 1 0 0 
137 0 0 0 
145 0 0 0 
153 0 0 0 
161 0 0 0 
169 0 0 0 
177 0 0 0 
185 0 0 0 
193 0 0 0 
201: 0 0 0 
209 : 0 0 0 
217: 0 0 0 
225 : 0 - 0 0 
233 : 0 0 0 
241 : 0 0 0 
249 : 1 0 0 
257: 0 0 0 
265 : 0 0 0 
273 : 0 0 0 
281 : 0 0 0 
289 : 0 0 0 
297 : 0 0 0 
305 : 0 0 0 
313 : 0 1 0 
321: 0 0 0 
329 : 0 0 0 
337: 0 0 0 
34 5 : 0 0 0 
353 : 0 0 0 
361 : 0 0 0 
369 : 0 0 0 
377 : 0 0 0 
385 : 0 0 0 
393 0 0 0 
401 0 0 0 
409 0 0 0 
417 0 1 0 
425 0 0 0 

:S 9810173A-RA$08 RA 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 o- 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 o

o
o
 o

o
o
 o

o
o
 

o
o
o
 • 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 1 0 0 0 
0 0 0 0 1 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 1 0 0 
0 0 0 0 0 
0 0 0 1 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 o

o
o
 

0 
0 
1 

o
o
o
 

o
o
o
 • 

0 
0 

0 
0 

0 
0 

0 
0 001C?4 

0 0 0 0 0 
0 0 0 0 0 



0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
1 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 Q 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 1 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 o- 0 
0 0 o- 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 - .0 0 - 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 1 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 1 0 0 1 
0 0 1 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 1 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

00105 
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o 
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0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
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0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
1 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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913 : 0 0 0 0 0 0 0 
921 : 0 0 0 0 0 0 0 
929 : 0 0 0 0 0 0 0 
937 : 1 1 1 0 0 0 0 
94 5 0 0 0 0 0 0 0 
953 0 0 0 0 0 0 0 
961 0 0 0 0 0 0 0 
969 0 0 0 0 0 0 0 
977 0 0 0 0 0 0 0 
985 0 0 0 0 0 0 0 
993 : 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 
1009: 0 0 0 1 0 0 0 
1017 : 0 0 0 0 0 0 0 
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Thermo NUtech 
Oak Ridge Laboratory • oss Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:31:24.28 

rPFtector ID: 24 
Live Time: 0 02:49:45.99 
Batch I d : 9810173A-RA 
Sample Type: RA 

A c q u i s i t i o n S t a r t 
Real Time 
Sample I d 

3-NOV-1998 05:18:02.08 
0 02:49:44.99 
08 

Pk I t Energy 

1 0 4441.87 
2 0 5379.31 
3 0 5780.56 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

8 
2 
8 

0499.05 302.50 210 231 7.85E-04 35.4 
0 97.18 622.00 502 170 1.96E-04 70.7 
0212.75 752.13 689 147 7.85E-04 35.4 

F i t 

Background Counts W i t h i n Peak Regions 

Live Time: 0 16:38:32.99 ' 

Generated: 3-NOV-1998 08:31:33.13 

A c q u i s i t i o n S t a r t : 30-OCT-1998 17:27:36.08 
Real Time: 0 16:38:32.99 

Pk I t Energy 

1 0 - 4505.67 
2 0 5271.79 
3 0 5811.47 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err 

9 
18 
33 

0493.80 325.00 210 231 1.50E-04 33.3 
0111.63 586.50 502 170 3.00E-04 23.6 
0143.15 762.00 689 147 5.51E-04 17.4 

F i t 

Net Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:31:34.59 

'"Pk I t Energy 

1 0 4441.87* 
2 0 5379.31* 
3 0 5780.56* 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err 

9 
•1 
4 

0499.05 302.50 210 231 8.40E-04 42.1 
0 97.18 622.00 502 170-5.29E-05357.1 
0212.75 752.13 689 147 4.39E-04 82.6 

F i t 

Flag: "*" = Peak area was modified by background s u b t r a c t i o n 
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VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 3-NOV-1998 08:31:37 

C o n f i g u r a t i o n 
Analyses by 
Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy t o l e r a n c e 
Errors propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK VI.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB4-14 
24-SEP-1998 
08 
RA 
024 
0 02:49:45.99 

0.00 keV 
Yes 
Average value 

75.00 

00:00:00 A c q u i s i t i o n date 
Sample q u a n t i t y 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s a t 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw %Err F i t 

3-NOV-1998 05:18:02 
0.51010 gram 

0 02:49:44.99 0.0% 
8.00 
0.00 % 

Peak Energy 

Nuclides A c t i v i t y 
pCi/gram 

0 4441.87* 
0 5379.31* 
0 5780.56* 

9499.05 
-1 97.18 
4212.75 

302.50 
622.00 
752.13 

210 231 84.2 
502 170714.2 
689 147165.2 

RA-226 
RN-222 
PO-218 

0 .226 
•1 .424E-02 
0 .118 
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Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
3-NOV-1998 08:32:13 

************************************* 
.0173A-RA$09_RA.CNF 
:***************************** 

Spectral File: ND_AMS_ARCHIVE_S:S_981( 
*************************************** 

BATCH ID: 9810173A-RA 
* 
• SAMPLE ID: 09 

SAMPLE DATE: 24-SEP-1998 00:00 * ALIQUOT: 5.3 03E -01 gram 
SAMPLE TITLE: WGSB4-3 0 • DETECTOR NUMBER: 025 
ACQ DATE: 3-NOV-1998 05:18 * AVERAGE EFFICIENCY: 18 .3% 
ELAPSED LIVE TIME: 10185. * RECOVERY: 96.00% 
TRACER ID: NONE * TRACER FWHM (kev): 0 . 00 
LAMBDA VALUE: 0. • ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE : DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2 . 71 
ENERGY CAL DATE: 30-OCT-1998 12:54 • EFF CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B 025 30OCT98 * BKG ELAPSED TIME: 59914 . 

* 
• 

SAF: 1.23 

******************************************************************************* 

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN NUCLIDE ENERGY 

•218 6003.0 

RN-222 5490.0 

-^RA-226 4785.0 

NET 
AREA 

9 . 86 

8 .71 

4 . 12 

4.93 100.0 

2.38 99.9 

2.04 100.0 

ACTIVITY 
pCi/ gram 

2.806E-01 

2.481E-01 

1.173E-01 

TPU/ERROR 
2-SIGMA 

2 . 4 9 2 E - 0 1 

2 . 1 4 3 E - 0 1 

1 .606E-01 

MDC 
p C i / gram 

4 . 564E-01 

3 . 4 6 3 E - 0 1 

3 . 2 7 3 E - 0 1 

******************************************************************************* 

A n a l y s t 

Rev iewer 

/./•3-n 
Date 

Date 
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Channel Contents for ND AMS ARCHIVE 

^j^nnel 

1 : 0 0 0 
9 : 0 0 0 

17 : 0 0 0 
25 : 0 0 0 
33 : 0 0 0 
41 : 0 0 0 
49 : 0 0 0 
57 : 0 0 0 
65 0 0 0 
73 0 0 0 
81 0 0 0 
89 0 0 0 
97 0 0 0 

105 0 0 0 
113 0 0 0 
121 0 0 1 
129 0 0 0 
137 0 0 0 
145 0 0 0 
153 0 0 0 
161 0 0 0 
169 0 0 0 
177 0 0 0 

0 0 0 
0 0 0 

201. 0 0 0 
209 : 0 0 0 
217 : 0 1 0 

--22 5 : 0 0 0 
233 : 0 0 0 
241 : 0 0 0 
249 : 0 0 0 
257 : 0 0 0 
265 : 0 0 0 
273 : 0 0 0 
281 : 0 0 0 
289 : 0 0 0 
297 : 0 0 0 
305 : 0 0 0 
313 : 0 0 0 
321 : 0 0 0 
329 : 0 0 0 
337 : 0 0 1 
345 . 0 0 0 
353 : 0 0 0 
361 . 0 1 0 
369 0 0 0 
377 0 0 0 

j ^ 5 0 0 0 
• 0 0 0 
~ 0 1 0 0 0 
409 0 0 0 
417 0 0 0 
425 0 0 0 

S:S_9810173A-RA$09 RA 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 1 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 . 0 0 - 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 1 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
1 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 OOldO 
0 0 0 0 0 
0 0 0 0 0 
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913 : 0 0 0 
921 : 0 0 0 
929 0 0 0 
32 7 0 0 0 

ms 0 0 0 

•J53 0 0 0 
961 0 0 0 
969 0 0 0 
977 0 0 1 
985 0 0 0 
993 0 0 0 

1001 0 0 0 
1009 0 0 0 
1017 0 0 0 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
1 0 0 0 1 
0 0 0 0 0 
0 0 0 0 0 
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Thermo NUtech 
Oak Ridge Laboratory 

Gross Sample Counts W i t h i n Peak Regions Generated: 

Detector ID: 25 
Live Time: 0 02:49:44.99 
Batch I d : 9810173A-RA 
Sample Type: RA 

A c q u i s i t i o n S t a r t 
Real Time 
Sample I d 

3-NOV-1998 08:31:53.23 

3-NOV-1998 05:18:02.of^ 
0 02:49:45.99 
09 

Pk I t Energy 

1 0 4528.65 
2 0 5245.99 
3 0 5811.85 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

5 
9 

12 

0409.76 384.00 264 226 4.91E-04 44.7 
0351.23 626.56 551 170 8.84E-04 33.3 
0144.95 813.33 739 151 1.18E-03 28.9 

F i t 

Background Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:32:06.60 

A c q u i s i t i o n S t a r t : 30-OCT-1998 17:27:36.09 
Real Time: 0 16:38:32.99 Live Time: 0 16:38:34.00 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

1 0 4506.78 
2 0 5272.82 
3 0 5813.89 

12 
14 
29 

0 2.79 376.50 264 226 2.00E-04 28.9 
0 4.09 635.50 551 170 2.34E-04 26.7 
0248.09 814.00 739 151 4.84E-04 18.6 

F i t 

Net Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:32:08.24 

-"-Pk I t Energy 

1 
2 
3 

0 
0 
0 

4528.65* 
5245.99* 
5811.85* 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

4 
9 

10 

0409.76 384.00 264 226 4.05E-04 68.4 
0351.23 626.56 551 170 8.55E-04 43.1 
0144.95 813.33 739 151 9.68E-04 44.3 

Flag: I I • I I _ = Peak area was mod i f i e d by background s u b t r a c t i o n 

00 J13 



VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 3-NOV-1998 08:32:10 

C o n f i g u r a t i o n 
AjjJ^L/ses by 
Sa"^.e t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy t o l e r a n c e 
Errors propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB4-3 0 
24-SEP-1998 00:00:00 A c q u i s i t i o n date 
09 
RA 
025 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75 . 00 

Sample q u a n t i t y 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s a t 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw %Err 

0 4528.65* 
0 5245.99* 
0 5811.85* 

4409.76 
9351.23 

10144.95 

384.00 
626.56 
813.33 

264 226136.7 
551 170 86.1 
739 151 88.6 

F i t 

3-NOV-1998 05:18 
0.53030 gram 

02 

0 02:49:45.99 0.0* 
8 . 00 
0.00 % 

Peak Energy 

Nuclides A c t i v i t y 
pCi/gram 

RA-226 
RN-222 
PO-218 

0 .113 
0 . 238 
0 . 269 

00114 



Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
3-NOV-1998 08:32:43 

************************************ 

S p e c t r a l F i l e : ND_AMS_ARCHIVE_S:S_98 
************************************ 

******************************************* 

10173A-RA$10_RA.CNF 
******************************************* 

BATCH ID: 9810173A-RA 
* 
* SAMPLE ID: 10 

SAMPLE DATE: 24-SEP-1998 00:00 * ALIQUOT: 5.002E -01 gram 
SAMPLE TITLE: WGSB4-40 * DETECTOR NUMBER: 026 
ACQ DATE: 3-NOV-1998 05:18 * AVERAGE EFFICIENCY: 17.6% 
ELAPSED LIVE TIME: 10185. • RECOVERY: 88.50% 
TRACER ID: NONE * TRACER FWHM (kev): 0 . 00 
LAMBDA VALUE: 0. * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4 . 65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-OCT-1998 12:54 * EFF CAL DATE: 3 0-OCT-1998 12:54 
BKG FILENAME: B 026 30OCT98 * BKG ELAPSED TIME: 59914. 

* 
* 

SAF: 1.35 

******************************************************************************* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY 

PO-218 6003.0 

RN-222 5490.0 

-,T<A-226 4785.0 

NET BKG %ABN ACTIVITY 
AREA pCi/ gram 

2.89 3.91 100.0 9.843E-02 

1.53 2.55 99.9 5.213E-02 

7.8.1 3.06 100.0 _ 2.665E-01 

TPU/ERROR 
2-SIGMA 

2 . 1 4 8 E - 0 1 

1 .669E-01 

2 . 6 7 8 E - 0 1 

MDC 
p C i / g r a 

5 . 4 8 3 E - 0 1 

4 . 6 7 1 E - 0 1 

4 . 993E-01 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Reviewer 

Date 

Date 

00115 
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Channel Contents f o r ND AMS ARCHIVE 

Channel 

1 : 0 0 0 
9 : 0 0 0 

17 : 0 0 0 
25 : 0 0 0 
33 : 0 0 0 
41 : 0 0 0 
49 : 0 0 0 
57 0 0 0 
65 : 0 0 0 
73 : 0 0 0 
81 : 0 0 0 
89 : 0 0 0 
97 : 0 0 0 

105 : 0 0 0 
113 : 0 0 0 
121 : 0 0 0 
129 : 0 0 0 
137 : 0 0 0 
145 0 0 0 
153 0 0 0 
161 0 0 0 
169 0 0 0 
177 0 0 0 
185 0 0 0 
193 0 0 0 
201 : 0 0 0 
209 : 0 0 0 
217 : 0 0 0 

— 225 : 0 0 0 
233 : 0 0 0 
241: 0 0 0 
249 : 0 0 0 
257 : 0 0 0 
265 : 0 0 0 
273 : 0 0 0 
281 : 0 0 0 
289 : 0 0 0 
297 : 0 0 0 
305 : 0 0 0 
313 : 0 0 0 
321 : 0 0 0 
329 : 0 0 0 
337 : 0 0 0 
345 : 0 0 1 
353 : 0 0 0 
361: 0 '0 0 
369 : 0 0 0 
377 : 0 0 0 
385 : 0 0 0 
393 : 0 0 0 
401 : 0 0 0 
409 : 0 0 0 
417 : 0 0 0 
425 : 0 0 1 

S:S_9810173A-RA$10 RA 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 • 1 0 - 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 1 0 
0 0 1 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 
0 

0 
0 

0 
0 oOOj j 

0 0 0 0 
0 0 0 0 



433 0 0 0 0 0 0 0 
441 0 0 0 0 0 0 0 
449 0 0 0 0 0 0 0 
457 0 1 0 0 0 0 0 

• 
0 
0 

1 
0 

1 
0 

0 
0 

0 
0 

0 
0 

0 
0 

481 0 0 0 0 0 0 0 
489 0 0 0 0 0 0 0 
497 0 0 0 0 0 0 0 
505 0 0 0 0 0 0 0 
513 0 0 0 0 0 0 0 
521 0 0 0 0 0 0 0 
529 0 0 0 0 0 0 0 
537 0 0 0 0 0 0 0 
545 0 0 0 0 0 0 0 
553 0 0 0 0 0 0 0 
561 0 0 0 0 0 0 0 
569 0 0 0 0 0 0 0 
577 0 0 0 0 0 0 0 
585 0 0 0 0 0 0 0 
593 0 0 0 0 0 0 0 
601 0 0 0 0 0 0 0 
609 • 0 0 0 0 0 0 0 
617 0 0 0 0 0 0 0 
625 0 0 0 0 0 0 0 
633 0 0 0 0 0 0 0 
641 0 0 0 0 0 0 0 
649 0 0 0 0 0 1 0 
657 0 0 0 0 0 0- 0 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

~ 8 1 : 0 0 0 0 0 0 0 
68 9 : 1 0 0 0 0 0 0 
697 : 0 0 0 0 0 0 0 

— 705 0 0 0 0 0 0 0 
713 0 0 0 0 0 0 0 
721 0 0 0 0 0 0 0 
729 0 0 0 0 0 0 0 
737 0 0 0 0 0 0 0 
745 0 0 0 0 0 0 0 
753 0 0 0 0 0 0 0 
761 0 0 0 0 0 0 0 
769 0 0 0 1 0 0 0 
777 0 0 0 0 0 0 0 
785 0 0 0 0 0 1 0 
793 0 0 0 0 0 0 0 
801 0 0 0 0 0 0 0 
809 0 0 0 0 0 0 0 
817 0 0 0 0 0 0 0 
825 0 0 0 0 0 0 0 
833 0 0 0 0 0 0 0 
841 0 0 0 0 0 0 1 
849 0 0 0 0 0 0 0 
857 0 1 0 0 0 0 0 
865 0 0 0 0 0 0 o 

• 
0 

: 0 
0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

889 : 0 0 0 0 0 0 0 
897 : 0 0 0 0 0 0 0 
905 : 0 0 0 0 0 0 1 

00 j 18 

o 
o 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



913 : 0 0 0 0 0 o 
921 : 0 0 0 0 0 0 
929 : 0 0 0 0 0 0 
937 : 0 0 0 0 0 0 
945 : 0 0 0 0 0 0 
953 : 0 0 0 0 0 0 
961 0 0 0 0 0 0 
969 0 0 0 0 0 0 
977 0 0 0 1 0 1 
985 0 0 0 0 0 0 
993 0 0 0 0 0 0 

1001 : 0 0 0 0 0 0 
1009: 0 0 0 0 0 0 
1017 : 0 0 0 0 0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

00119 



Thermo NUtech 
Oak Ridge Laboratory 

Gross Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:32:26.70 

'ector ID: 26 A c q u i s i t i o n S t a r t 
Live Time: 0 02:49:44.99 Real Time 
Batch I d : 9810173A-RA Sample I d 
Sample Type: RA 

3-NOV-1998 05:18:02.10 
0 02:49:45.99 
10 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

1 0 4505.75 8 0531.40 383.13 271 226 7.85E-04 35.4 
2 0 5343.95 3 0100.69 666.33 558 170 2.95E-04 57.7 
3 0 5798.78 5 0243.33 816.60 746 151 4.91E-04 44.7 

Background Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:32:35.72 

A c q u i s i t i o n S t a r t : 30-OCT-1998 17:27:36.10 
Live Time: 0 16:38:34.00 Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

1 0 4506.85 18 0623.70 383.50 271 226 3.00E-04 23.6 
2 0 5272.45 15 0 2.80 642.50 558 170 2.50E-04 25.8 
3 0 5812.21 23 0285.28 821.00 746 151 3.84E-04 20.9 

Net Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:32:37.11 

"Tk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

1 0 4505.75* 8 0531.40 383.13 271 226 7.67E-04 50.1 
2 0 5343.95* 2 0100.69 666.33 558 170 1.50E-04160 .1 
3 0 5798.78* 3 0243.33 816.60 746 151 2.83E-04109 . 1 

Flag: "*" = Peak area was modified by background s u b t r a c t i o n 

00120 



VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 3-NOV-1998 08:32:39 

C o n f i g u r a t i o n 
Analyses by 
Sample t i t l e 
Sample da;: e 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy t o l e r a n c e 
E r r o r s propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB4-4 0 
24-SEP-1998 00 
10 
RA 
026 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75.00 

:00:00 A c q u i s i t i o n date 
Sample q u a n t i t y 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s a t 

3-NOV-1998 05:18:02 
0.50020 gram 

0 02:49:45.99 0.0 
8.00 
0.00 % 

Peak Energy 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw %Err 

0 4505.75* 
0 5343.95* 
0 5798.78* 

8531.40 
2100.69 
3243 .33 

F i t Nuclides A c t i v i t y 
pCi/gram 

383.13 
666.33 
816.60 

271 226100.1 
558 170320.1 
746 151218.1 

RA-226 
RN-222 
PO-218 

0.236 
4 . 6 1 3 E - 0 2 
8 .711E-02 

00121 



Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
3-NOV-1998 08:33:15 

*********************************** 
Spectral F i l e : ND_AMS_ARCHIVE_S:S_9 
*********************************** 

BATCH ID: 9810173A-RA 
SAMPLE DATE: 24-SEP-1998 00:00 
SAMPLE TITLE: WGSB5-7 
ACQ DATE: 3-NOV-1998 05:18 
ELAPSED LIVE TIME: 10185. 
TRACER ID: NONE 
LAMBDA VALUE: 0. 
TRACER DPM AT SAMPLE DATE: 0.000 
SAMPLE MATRIX: SOIL 
ENERGY CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B 027 30OCT98 

*********************************** 
810173A-RA$11_RA.CNF 
************************** 

* 

SAMPLE ID: 11 
ALIQUOT: 5.022E-01 gram 
DETECTOR NUMBER: 02 7 
AVERAGE EFFICIENCY: 20.4% 
RECOVERY: 84.90% 
TRACER FWHM (kev): 0.00 
ROI TYPE: STANDARD 
CONFIDENCE LEVEL: 4.65 

* 
• 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
• 

LLD CONSTANT: 2.71 
EFF CAL DATE: 30-OCT-1998 12:54 
BKG ELAPSED TIME: 59914, 
SAF: 1.17 

**************************************************************************** 

NUCLIDE ENERGY 

•218 6003.0 

RN-222 5490.0 

*RA-226 4785.0 

NUCLIDE ACTIVITY SUMMARY 

NET BKG %ABN ACTIVITY 
AREA pCi/ gram 

-4.97 7.31 100.0 -1.513E-01 

-0.57 4.08 99.9 -1.732E-02 

9.34 1.19 100.0 _ 2.845E-01 

TPU/ERROR 
2-SIGMA 

1 .219E-01 

1 .336E-01 

2 . 1 6 3 E - 0 1 

MDC 
p C i / gram 

5 . 444E-01 

4 . 314E-01 

2 . 7 7 2 E - 0 1 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Reviewer 

Date 

Date 

00122 



CO o f t 

o o o 
+ + 1 

LU LU LU 
SO LO ON 

o CO t H 
-cj- O o 
CM sO o 
•«t N - ON 

CO CM t H 

•P 
CD CD 
CO a TJ 

U- o rd 
u- r H 3 
O CO a 

t H >> >» >> 
XXD -OJ) 

L L 5- i- u 
z CD CD CD 
o C C c 

• 
LU LU LU 

<r 
ct 

i O 
t H o 
t H 

o 
<r o 
or 
i CO 

<r OS 
CO OS 

rx. T H 

• H 1 
o Q. 
t H LU 
CO CO 
OS 1 

1 s t T H <r 
CO Csl r H a 
1—1 

CO 

• 
CD CD 

LU £ a 
> - H a >> 
M \— M V -

X 
u CD CD CD 
ct r H r H r H 

cr a a a 
£ £ £ 

ct rd rd rd 
CO CO CO CO 
=0 
_ J 

<r . . 
. CO 

<r t H 

X . . 
Q. LO ON ON 
_ J O OS ON 
CE 

• • 
i — i CO LO t t 

. . r- Os t l - f t 
O 1 OS 

o LO t H OS ON 
Cs) CD 1 t t t * 

<r r- CO > . . . . 
Csl CD a CNJ Csl 

Q o 3 z o o 
i 

CO o o 
CD 

r H — 
4 3 CD 
- H E CD CD 

£ r - • H £ £ 
3 1— • H - H 

CD K— r— 
4 3 CO r H 43 

CJ r H a r r H CD 
cu 4 3 £ rd rd > 
a. - H <0 4 3 CD - H 
CO t— CO CO ct _ J 

o 
o 
o 
vO 

o 
o 
LO 
LO 

O 
o 
o 
LO 

O 
O 
LO 
t t 

O 
o 
o 
t t 

o 
o 
LO 
CO 00 

LO 

so,...".oQ 



Channel Contents f o r ND_AMS_ARCHIVE_S:S_9810173A-RA$11_RA 

• n e l 

1 0 0 0 1 0 0 0 
9 . 0 0 0 0 0 0 0 

17 0 0 0 0 0 0 0 
25 0 0 0 0 0 0 0 
33 . 0 0 0 0 0 0 0 
4 1 : 0 0 0 0 0 0 0 
49 . 0 0 1 0 0 0 0 
57: 0 0 0 0 0 0 0 
65 : 0 0 0 0 1 0 0 
73 : 0 0 0 0 0 0 0 
81 : 0 0 0 0 0 1 0 
89 : 0 0 0 0 0 0 0 
97 : 0 0 0 0 0 0 0 

105 : 0 0 0 0 0 0 0 
113 : 0 0 0 0 0 0 0 
121 : 0 0 0 0 0 0 0 
129 : 0 0 0 0 0 0 0 
137 : 0 0 0 0 0 0 0 
145 : 0 0 0 0 0 0 0 
153 : 0 0 0 0 0 0 0 
161: 0 0 0 0 0 0 0 
169 • 0 0 0 0 0 0 0 
177 . 0 0 0 0 0 0 • 0 

A5-
0 0 0 . 0 0 0 0 
0 0 0 0 1 0 0 

201 • 0 0 0 0 0 0 0 
209 • 0 0 0 0 0 0 0 
217 . 0 0 0 0 0 0 0 

~ 225 0 . .0 0 . 0 0 0 0 
233 : 0 0 0 0 0 0 0 
241 0 0 0 0 0 0 0 
249 • 0 0 0 0 0 0 0 
257 : 0 0 0 0 0 0 0 
265 : 0 0 0 0 0 0 1 
273 0 0 0 0 0 0 0 
281 0 0 0 0 0 0 0 
289 0 0 0 0 0 0 0 
297 0 0 0 0 0 0 0 
305 0 0 0 0 0 0 0 
313 0 0 0 0 0 0 0 
321 0 0 0 0 0 0 0 
329 0 0 0 0 0 0 0 
337 0 0 1 0 0 0 0 
345 0 0 0 0 0 0 0 
353 0 0 0 0 0 0 0 
361 0 0 0 0 0 0 0 
369 0 0 0 0 0 0 0 
377 0 0 0 0 0 0 0 

•tt5 : 0 0 0 0 0 0 0 

w 
: 0 0 0 0 0 0 0 

401 : 0 0 0 0 0 0 0 
409 : 0 0 0 0 0 0 0 
417 : 0 0 0 0 0 0 0 
425 : 0 0 0 0 0 0 0 

00124 

o 
o 
0 
0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



433 : 0 0 0 
441 : 0 0 0 
449 : 0 0 0 
457 : 0 0 0 
465 : 0 0 0 
473 : 0 0 0 
481 : 0 0 0 
489 : 0 0 0 
497 : 0 0 0 
505 : 0 0 0 
513 : 0 0 0 
521 : 0 0 0 
529 : 0 0 0 
537 : 0 0 0 
545 : 1 0 0 
553 : 0 0 0 
561 : 0 0 0 
569 : 0 0 0 
577 : 0 0 0 
585 0 0 0 
593 0 0 1 
601 0 0 0 
609 0 0 0 
617 0 0 0 
625 0 0 0 
633 0 0 0 
641 : 0 0 0 
649 : 0 0 0 
657 : 0 0 0 
665 : 0 0 0 
673 : 0 0 0 
681 : 0 0 0 
68 9 : 0 0 0 
697 : 0 0 0 

— 705 : 0 0 0 
713 : 0 "0 0 
721 : 0 0 0 
729 : 0 0 0 
737 : 0 0 0 
745 : 0 0 0 
753 : 0 0 0 
761 : 0 0 0 
769 : 0 0 0 
777 : 0 0 0 
785 : 0 0 0 
793 : 0 0 0 
801 : 0 0 0 
809 : 0 0 0 
817 : 0 0 0 
825 : 0 0 0 
833 : 0 0 0 
841 : 0 0 0 
849 : 0 0 0 
857 : 0 0 0 
865 : 0 0 0 
873 : 0 0 0 
881 : 0 0 0 
889 : 0 0 0 
8 97 : 0 0 0 
905 : 0 0 0 

0 0 1 0 1 
1 1 0 0 0 
0 0 0 0 0 o

o
o
 

O
H
O
 

O
O
O
 

o
o
o
 • 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 1 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 1 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 1 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 

• 
0 
0 

0 . 
0 

0 
0 

0 
0 • 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 1 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 
0 

0 
0 

0 
1 

0 
0 • 

0 
0 

0 
0 

0 
0 

0 
0 00l25o 

0 0 0 0 0 
0 0 0 0 0 



913 0 0 1 
921 0 0 0 
929 0 0 0 

• 

0 
0 

0 
0 

0 
0 

953 0 0 0 
961 0 0 0 
969 0 0 0 
977 0 0 0 
985 0 0 0 
993 0 0 0 

1001 0 0 0 
1009 0 0 0 
1017 0 0 0 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 1 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
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Thermo NUtech 
Oak Ridge Laboratory 

Gross Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:32:56i^J| 

Detector ID: 27 
Live Time: 0 02:49:44.99 
Batch I d : 9810173A-RA 
Sample Type: RA 

A c q u i s i t i o n S t a r t 
Real Time 
Sample I d 

3-NOV-1998 05:18:02.11 
0 02:49:45.99 
11 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4573.70 
2 0 5140.01 
3 0 5883.41 

9 
3 
2 

0579.78 405.11 270 226 8.84E-04 33.3 
0173.93 597.00 557 170 2.95E-04 57.7 
0201.54 842.00 744 151 1.96E-04 70.7 

Background Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:33:08.18 

A c q u i s i t i o n S t a r t : 30-OCT-1998 17:27:36.11 
Live Time: 0 16:38:34.00 Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4507.89 7 0488.67 382.50 270 226 1.17E-04 37.8 
2 0 5273.34 24 0336.82 641.50 557 170 4.01E-04 20.4 
3 0 5812.65 43 0154.54 819.00 744 151 7.18E-04 15.2 

Net Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:33:09.53 

Pk I t Energy Area Bkgnd FWHM -Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4573.70* 9 0579.78 405.11 270 226 9.17E-04 37.9 
2 0 5140.01* -1 0173.93 597.00 557 170-5.58E-05385 .6 
3 0 5883.41* -5 0201.54 842.00 744 151-4.88E-04 40.2 

Flag: "*" = Peak area was mo d i f i e d by background s u b t r a c t i o n 

• 
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VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 3-NOV-1998 08:33:12 

Caa^iguration 
AtjWByses by 
Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy t o l e r a n c e 
Errors propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB5-7 
24-SEP-1998 00:00:00 A c q u i s i t i o n date 
11 
RA 
027 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75.00 

Sample q u a n t i t y 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s a t 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw %Err F i t 

0 
0 
0 

4573.70* 
5140.01* 
5883.41* 

9579.78 
•1173.93 
•5201.54 

405.11 
597.00 
842.00 

270 226 75.8 
557 170771.3 
744 151 80.3 

3-NOV-1998 05:18:02 
0.50220 gram 

0 02:49:45.99 0.0% 
8 . 00 
0.00 % 

Peak Energy 

Nuclides A c t i v i t y 
pCi/gram 

RA-226 
RN-222 
PO-218 

0.242 
-1.470E-02 
-0 . 128 



Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
3-NOV-1998 08:33:49 

**************************************************************************** 

S p e c t r a l F i l e : ND_AMS_ARCHIVE_S:S_9810173A-RA$12_RA.CNF 
****************************** 

BATCH ID: 9810173A-RA 
* 
* SAMPLE ID: 12 

SAMPLE DATE: 24-SEP-1998 00:00 * ALIQUOT: 5.172E -01 gram 
SAMPLE TITLE: WGSB5-14 * DETECTOR NUMBER: 028 
ACQ DATE: 3-NOV-1998 05:18 * AVERAGE EFFICIENCY: 18 .3% 
ELAPSED LIVE TIME: 10185. * RECOVERY: 94.40% 
TRACER ID: NONE * TRACER FWHM (kev): 0.00 
LAMBDA VALUE: 0. * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4 .65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2 .71 
ENERGY CAL DATE: 30-OCT-1998 12:54 * EFF CAL DATE: 3 0-OCT-1998 12:54 
BKG FILENAME: B 028 3.0OCT98 * BKG ELAPSED TIME: 59914 . 

* 
* 

SAF: 1.21 

**************************************************************************** 

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN NUCLIDE ENERGY 

PO-218 6003.0 

RN-222 5490.0 

RA-226 4785.0 

NET 
AREA 

0 . 09 

2 . 86 

14 .-54 

3 .57 100.0 

3.23 99.9 

3.74 100.0 

ACTIVITY 
pCi/ gram 

2.557E-03 

8.497E-02 

4.311E-01 

TPU/ERROR 
2-SIGMA 

1 . 3 3 4 E - 0 1 

1 . 677E-01 

2 . 8 5 2 E - 0 1 

MDC 
p C i / g r a 

4 . 1 2 5 E - 0 1 

3 . 973E-01 

4 . 1 9 8 E - 0 1 

1 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Date 

Rev iewer Date 

00129 
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Channel Contents f o r ND AMS ARCHIVE S:S 9810173A-RA$12 RA 

Channel 

1 : 0 0 0 0 0 0 0 
9 : 0 0 0 0 0 0 0 

17 : 0 0 0 0 0 0 0 
25 : 0 0 0 0 0 0 0 
33 : 0 0 0 0 0 0 0 
41 : 0 0 0 0 0 0 0 
49 : 0 0 0 0 0 0 0 
57 : 0 0 0 0 0 1 0 
65 0 0 0 0 0 0 0 
73 0 0 0 0 0 0 0 
81 0 0 0 0 0 0 0 
89 0 0 0 0 0 1 0 
97 0 0 0 0 0 0 0 

105 0 0 0 0 0 0 0 
113 0 0 0 0 0 0 0 
121 0 0 0 0 0 0 0 
129 0 0 0 0 0 0 0 
137 0 0 0 0 0 0 0 
145 0 0 0 0 0 0 0 
153 0 0 0 0 0 0 0 
161 0 0 0 0 0 0 0 
169 0 0 0 0 0 0 0 
177. 0 0 0 0 0 o • 0 
185 0 0 o- 0 0 1 0 
193 . • 0 0 0 0 0 1 0 

• 201: 0 0 0 0 0 0 0 
209 : 0 0 0 0 0 0 0 

_ 217 : 0 0 0 0 0 0 0 
225 : 0 - 0 0 - 0 0 0 0 
233 : 1 0 0 0 0 0 0 
241 : 0 0 0 0 0 0 0 
249 : 0 1 0 0 0 0 0 
257: 0 0 0 0 0 0 0 
265 : 0 0 0 0 0 0 0 
273 : 0 0 0 0 0 1 0 
281 • 0 0 0 0 0 0 0 
289 0 0 0 0 0 1 1 
297 0 0 0 0 0 0 0 
305 0 0 0 0 1 0 1 
313 0 0 0 0 0 0 0 
321 0 0 0 0 0 0 0 
329 : 0 0 0 0 0 0 0 
337 : 0 0 0 0 0 0 0 
345 : 0 0 0 0 0 0 0 
353 : 0 0 0 0 0 0 0 
361 : 0 0 0 0 0 0 0 
369 • 0 0 0 0 0 0 0 
377 0 1 0 0 0 0 1 
385 0 0 1 0 0 0 0 
393 0 0 0 0 0 0 0 
401 
409 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
1 

°00131 
0 417 0 0 0 0 0 0 0 

425 0 0 0 0 0 0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
1 

0 
0 
0 
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913 : 0 0 0 0 0 0 0 0 
921 0 0 0 0 0 1 0 0 
929 : 0 0 0 0 0 0 0 0 
937 0 0 0 0 0 0 0 

• 945 1 0 0 0 0 0 0 • 
953 0 0 0 0 0 0 0 0 
961 0 0 0 0 0 0 0 0 
969 0 0 0 0 0 0 0 0 
977 0 0 0 0 0 0 0 0 
985 0 0 0 0 0 0 0 0 
993 . 0 0 0 0 0 0 0 0 

1001: 0 0 0 0 0 0 0 0 
1009 0 0 0 0 0 0 0 0 
1017: 0 0 0 0 0 0 0 0 
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Thermo NUtech 
Oak Ridge Laboratory 

s Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:33:28.30 

Detector ID: 28 
Live Time: 0 02:49:44.99 
Batch I d : 9810173A-RA 
Sample Type: RA 

A c q u i s i t i o n S t a r t 
Real Time 
Sample I d 

3-NOV-1998 05:18:02.12 
0 02:49:45.99 
12 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

1 0 4510.61 
2 0 5404.50 
3 0 5783.77 

15 
5 
3 

0606.21 354.40 242 223 1.47E-03 25.8 
0150.14 652.00 525 168 4.91E-04 44.7 
0334.27 775.33 711 149 2.95E-04 57.7 

Background Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:33:42.88 

A c q u i s i t i o n S t a r t : 30-OCT-1998 17:27:36.12 
Live Time: 0 16:38:34.00 Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

1 0 4506.48 
2 0 5271.97 
3 0 5813.72 

22 
19 
21 

0144.47 353.00 
0 65.15 608.50 
0115.44 785.00 

242 223 3.67E-04 21.3 
525 168 3.17E-04 22.9 
711 149 3.51E-04 21.8 

Net Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:33:44.27 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

1 0 4510.61* 
2 0 5404.50* 
3 0 5783.77* 

15 
3 
0 

0606.21 354.40 242 223 1.43E-03 32.9 
0150.14 652.00 525 168 2.81E-04 98.6 
0334.27 775.33 711 149 8.47E-06 * * * * * 

Flag: = Peak area was modified by background s u b t r a c t i o n 
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VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 3-NOV-1998 08:33:46 

C o n f i g u r a t i o n 
Analyses by 
Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy t o l e r a n c e 
Errors propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB5-14 
24-SEP-1998 00:00:00 A c q u i s i t i o n date 
12 
RA 
028 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75.00 

Sample q u a n t i t y 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s a t 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw %Err F i t 

0 4 5 1 0 . 6 1 * 
0 5404 .50* 
0 5783 .77* 

1 5 6 0 6 . 2 1 
3150.14 
0334 .27 

354 .40 
652 .00 
775 .33 

242 223 65 .8 
525 168197.2 
711 149***** 

3-NOV-1998 0 5 : 1 8 : 0 2 
0 .51720 gram 

0 0 2 : 4 9 : 4 5 . 9 9 0 .0 
8 . 00 
0 .00 % 

Peak E n e r g y 

N u c l i d e s A c t i v i t y 
p C i / g r a m 

RA-226 
RN-222 
PO-218 

0 .407 
8 .021E-02 
2 .414E-03 
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Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
3-NOV-1998 08:34:20 

*********************************** 
Spectral File: ND_AMS_ARCHIVE_S:S_9 
*********************************** 

BATCH ID: 9810173A-RA 
SAMPLE DATE: 24-SEP-1998 00:00 
SAMPLE TITLE: WGSB5-22 
ACQ DATE: 3-NOV-1998 05:18 
ELAPSED LIVE TIME: 10186. 
TRACER ID: NONE 
LAMBDA VALUE: 0. 
TRACER DPM AT SAMPLE DATE: 0.000 
SAMPLE MATRIX: SOIL 
ENERGY CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B 029 30OCT98 

****************************************** 
810173A-RA$13_RA.CNF 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

• 

SAMPLE ID: 13 
ALIQUOT: 5.018E-01 gram 
DETECTOR NUMBER: 02 9 
AVERAGE EFFICIENCY: 19.2% 
RECOVERY: 100.00% 
TRACER FWHM (kev): 0.00 
ROI TYPE: STANDARD 
CONFIDENCE LEVEL: 4.6 5 
LLD CONSTANT: 2.71 
EFF CAL DATE: 30-OCT-1998 12:54 
BKG ELAPSED TIME: 5 9914. 
SAF: 1.39 

* 
* 
• 

* 
* 
* 
• 

* 
• 

* 
* 
• 

• 

*************************************** 

NUCLIDE ENERGY 

PO-2 PO-218 6003.0 

RN^222 5490.0 

RA-226 4785.0 

NET 
AREA 

5 . 99 

-0 .13 

8 .24 

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN 

2.38 100.0 

1.53 99.9 

1.53 100.0 

ACTIVITY 
pCi/ gram 

1.647E-01 

-3.698E-03 

2.264E-01 

TPU/ERROR 
2-SIGMA 

1 .914E-01 

8 .172E-02 

2 . 0 5 4 E - 0 1 

MDC 
p C i / gram 

3 . 7 7 6 E - 0 1 

3 . 2 3 4 E - 0 1 

3 . 2 3 2 E - 0 1 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * i r i C i C i ! + i 

Reviewer 

Date 

Date 
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Channel Contents for ND AMS_ARCHIVE_S:S 9810173A-RA$13 RA 

^j^nnel 

1 0 0 0 0 0 0 0 0 
9 0 0 0 0 0 0 0 0 

17 0 0 0 0 0 0 0 0 
25 0 0 0 0 0 0 0 0 
33 0 0 0 0 0 0 0 0 
41 0 0 0 0 0 0 0 0 
49 0 0 0 0 0 0 0 0 
57 0 0 0 0 0 0 0 0 
65 0 0 0 0 0 0 0 0 
73 0 0 0 0 0 0 0 0 
81 0 0 0 0 0 0 0 0 
89 0 0 0 0 0 1 0 0 
97 0 0 0 0 0 0 0 0 

105 0 0 0 0 0 0 0 0 
113 0 0 0 0 0 0 0 0 
121 0 0 0 0 0 0 0 0 
129 0 0 0 0 0 0 0 0 
137 0 0 0 0 0 0 0 0 
145 0 0 0 0 0 0 0 0 
153 0 0 0 0 0 0 0 0 
161 0 0 0 0 0 0 0 0 
169 0 0 0 0 0 0 0 0 
.177 . 0 0 0 0 0 o • 0 0 

0 0 0 0 0 0 0 0 
^ ^ 3 0 0 0 0 1 0 0 0 
201 0 0 0 0 0 0 0 0 
209 0 0 0 0 0 0 0 0 
217 . 0 0 0 0 0 0 0 0 
225 0 - € 0 - 0 0 0 0 0 
233 0 0 0 0 0 0 0 0 
241 0 1 0 0 0 0 0 0 
249 0 0 0 0 0 0 0 0 
257 . 0 0 0 0 0 0 0 0 
265 • 0 0 0 0 0 0 0 0 
273 0 0 0 0 0 0 0 0 
281 0 0 0 0 0 0 0 0 
289 0 0 0 0 0 0 0 0 
297 0 0 0 0 0 0 0 0 
305 0 0 0 0 0 0 0 0 
313 0 0 0 0 0 0 0 0 
321 0 0 0 0 0 0 0 0 
329 0 0 0 0 0 0 0 0 
337 0 0 0 0 0 0 0 0 
345 0 0 0 0 0 0 0 0 
353 0 0 0 0 0 0 0 0 
361 0 0 0 0 0 0 0 0 
369 0 0 0 0 0 0 0 0 
377 0 0 0 1 0 0 0 0 

• 
0 

: 0 
0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1 
0 

0 
0 

401 : 0 0 0 0 0 0 0 0 
409 
417 

: 0 
: 1 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 0013$ 

425 : 0 0 0 0 0 0 0 0 



433 : 0 0 0 0 0 0 0 0 
441 : 0 0 0 0 0 0 0 0 
449 : 1 0 0 0 1 0 0 0 
457 0 0 0 0 0 1 0 

• 465 : 0 0 0 0 0 0 0 • 
473 : 0 0 0 0 0 1 0 0 
481 : 0 0 0 0 0 0 0 0 
489 : 0 0 0 0 0 0 0 0 
497 : 0 0 0 0 0 0 0 0 
505 : 0 0 0 0 0 0 0 0 
513 : 0 0 0 0 0 0 0 0 
521 : 0 0 0 0 0 0 0 0 
529 : 0 0 0 0 0 0 0 0 
537 : 0 0 0 0 0 0 0 0 
545 : 0 0 0 0 0 0 0 0 
553 0 0 0 0 0 0 0 0 
561 0 0 0 0 0 0 0 0 
569 0 0 0 0 0 0 0 0 
577 0 0 0 0 0 0 0 0 
585 0 0 0 0 0 0 0 0 
593 0 0 0 0 0 o • 0 0 
601 0 0 0 0 0 0 0 0 
609 0 0 0 0 0 . 0 0 0 
617 0 0 0 0 0 0 0 0 
625 0 0 0 0 0 0 0 0 
633 0 0 0 0 0 0 0 0 
641: 0 0 0 0 0 0 0 0 
649 : 0 0 0 0 0 0 0 0 
657 : 0 0 0 0 0 o - 0 
665: 0 0 0 0 0 0 0 
673 : 0 0 0 0 0 0 0 
681: 0 1 0 0 0 0 0 0 
689 : 0 0 0 0 0 0 0 0 
697 : 0 0 0 0 0 0 0 0 
705 : 0 - -0 0 - 0 0 0 0 0 
713 : 0 0 0 0 0 0 0 0 
721 : 0 0 0 0 0 0 0 0 
729 : 0 0 0 0 0 0 0 0 
737 : 0 0 0 0 0 0 0 0 
745 : 0 0 0 0 0 0 0 0 
753 : 0 0 0 0 0 0 0 0 
761: 0 0 0 0 0 0 0 0 
769 : 0 0 0 1 0 0 1 0 
777 : 0 0 0 0 0 0 0 0 
785 : 0 0 0 0 0 0 0 0 
793 : 0 0 0 0 0 0 0 0 
801 : 0 0 0 0 0 0 0 0 
809 : 0 0 1 0 0 0 0 0 
817 : 0 0 0 0 0 0 0 0 
825 : 0 0 0 1 0 0 0 0 
833 : 0 0 0 0 0 0 0 0 
841 : 0 0 0 0 0 0 0 0 
849 : 0 0 0 0 0 0 0 0 
857 : 0 0 0 0 0 0 1 
865 : 0 0 0 0 0 0 0 
873 : 1 0 0 0 0 0 0 

w 881 : 0 0 0 0 0 0 0 0 
889 : 
897 : 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 ($139 

o
o
o
 905 : 0 0 0 0 0 0 0 

o
o
o
 



913 0 0 0 
921 0 0 0 
929 0 0 0 

0 0 0 

I s 0 0 0 
953 0 0 0 
961 0 0 0 
969 0 0 0 
977 0 0 0 
985 0 0 0 
993 0 0 0 

1001 0 0 0 
1009 0 0 0 
1017 0 0 0 

O O O O O 
0 0 0 0 0 
0 0 0 1 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
1 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
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Thermo NUtech 
Oak Ridge Laboratory 

Gross Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:34:02 

Detector ID: 29 
Live Time: 0 02:49:45.99 
Batch I d : 9810173A-RA 
Sample Type: RA 

A c q u i s i t i o n S t a r t 
Real Time 
Sample I d 

3-NOV-1998 05:18:02 
0 02:49:45.99 
13 

f 
Pk I t Energy 

1 0 4658.71 
2 0 5399.18 
3 0 5821.16 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

7 
1 
6 

0271.90 432.86 268 226 6.87E-04 37.8 
0 2.75 682.00 555 171 9.82E-05100.0 
0280.14 820.33 743 150 5.89E-04 40.8 

Background Counts W i t h i n Peak Regions Generated; 

A c q u i s i t i o n S t a r t 
Real Time: 

3-NOV-1998 08:34:13.04 

30-OCT-1998 17:27:36.13 
0 16:38 :32.99 Live Time: 0 16:38:34.00 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

1 0 4506.29 
2 0 5272.59 
3 0 5812.44 

9 
9 

14 

0 2.75 380.50 268 226 1.50E-04 33.3 
0 4.03 640.00 555 171 1.50E-04 33.3 
0145.56 817.50 743 150 2.34E-04 26.7 

F i t 

Net Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:34:14.38 

Pk I t 

1 
2 
3 

Flag: 

Energy 

4658.71* 
5399.18* 
5821.16* 

Area Bkgnd FWHM -Channel L e f t Pw Cts/Sec % E r r F i t 

8 
0 
6 

0271.90 432.86 268 226 8.09E-04 45.2 
0 2.75 682.00 555 171-1.32E-05***** 
0280.14 820.33 743 150 5.88E-04 58.0 

II * II = Peak area was mod i f i e d by background s u b t r a c t i o n 

00141 



VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 3-NOV-1998 08:34:16 

O^fciguration 
AwBlyses by 
Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy t o l e r a n c e 
Errors propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB5-22 

00:00:00 A c q u i s i t i o n date 
Sample q u a n t i t y 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s a t 

24-SEP-1998 
13 
RA 
029 
0 02:49:45.99 

0.00 keV 
Yes 
Average value 

75 . 00 

3-NOV-1998 05:18:02 
0.50180 gram 

0 02:49:45. 
8.00 
0.00 % 

Peak Energy 

99 0. 0! 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw %Err F i t Nuclides A c t i v i t y 
pCi/gram 

0 4658.71* 
0 5399.18* 
0 5821.16* 

8271.90 
0 2 .75 
6280.14 

432 . 86 
682.00 
820.33 

268 226 90.5 
555 171***** 
743 150116.0 

RA-226 
RN-222 
PO-218 

0 .226 
-3 . 698E-03 

0 . 165 

00142 



Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
3-NOV-1998 08:34:47 

*********************************** 

S p e c t r a l F i l e : ND_AMS_ARCHIVE_S:S_9 
*********************************** 

****************************************** 

810173A-RA$14_RA.CNF 
****************************************** 

BATCH ID: 9810173A-RA 
* 
• SAMPLE ID: 14 

SAMPLE DATE: 24-SEP-1998 00:00 * ALIQUOT: 5.03IE -01 gram 
SAMPLE TITLE: WGSB5-32 * DETECTOR NUMBER: 031 
ACQ DATE: 3-NOV-1998 05:18 * AVERAGE EFFICIENCY: 17.1% 
ELAPSED LIVE TIME: 10178 . * RECOVERY: 96.60% 
TRACER ID: NONE * TRACER FWHM (kev): 0 . 00 
LAMBDA VALUE: 0 . * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 3 0-OCT-1998 12:54 * EFF CAL DATE: 3 0-OCT-1998 12:54 
BKG FILENAME: B 031 30OCT98 * BKG ELAPSED TIME: 59834. 

* 
* 

SAF: 1.30 

*****************************************************************************, 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN 

PO-218 6003.0 

RN-222 5490.0 

'"RA-226 4785.0 

NET 
AREA 

4.50 

6.49 

7 ..0.0 

2.04 100.0 

1.36 99.9 

0.85 100.0 

ACTIVITY 
pCi/ gram 

1.434E-01 

2.069E-01 

2.230E-01 

TPU/ERROR 
2-SIGMA 

1 .904E-01 

2 . 0 7 1 E - 0 1 

2 . 061E-01 

MDC 
p C i / gra 

3 . 8 7 6 E - 0 1 

3 . 3 7 3 E - 0 1 

2 . 8 9 9 E - 0 1 

• * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * . 

Date 

Date 

00143 
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Channel Contents f o r ND AMS ARCHIVE 

Channel 

1 : 0 0 0 
9 : 0 0 0 

17 : 0 0 0 
25 : 0 0 0 
33 : 0 0 0 
4 1 : 0 0 0 
49 : 0 0 0 
57 : 0 0 0 
65 : 0 0 0 
73 : 0 0 0 
81 : 0 0 0 
89 : 0 0 0 
97 : 0 0 0 

105 : 0 0 0 
113 : 0 0 0 
1 2 1 : 0 0 0 
129 : 0 0 0 
137 0 0 0 
145 0 0 0 
153 0 0 0 
1 6 1 0 0 0 
169 0 0 0 
177 0 0 0 
185 0 0 0 
193 0 0 0 
2 0 1 0 0 1 
209 : 0 0 0 
217 : • 0 0 0 
225 : 0 - 0 0 
23 3 : 0 0 0 
241 : 0 0 1 
249 : 0 0 0 
257 : 0 0 0 
265 : 0 0 0 
273 : 0 0 0 
281 : 0 0 0 
289 : 0 0 0 
297 : 0 0 0 
305 : 0 0 0 
313 : 0 0 0 
3 2 1 : 0 0 0 
329 : 0 0 0 
337 : 0 0 0 
345 : 0 0 1 
353 : 0 0 0 
361 : 0 0 0 
369 : 0 0 0 
377 : 0 0 0 
385 : 0 0 0 
3 93 : 0 0 0 
401 : 0 0 0 
409 : 0 0 0 
417 : 0 0 0 
425 : 0 0 0 

:S 9810173A-RA$14 RA 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 . 0 0 0 0 
0 0 0 0 0 
0 0 0 0 1 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 o • 0 0 
0 0 0 0 0 
0 0 . 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 1 0 0 0 
0 0 0 0 0 
0 0 1 0 0 
0 
0 

0 
0 

o • 
0 

0 
0 • 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 1 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 1 0 0 
0 0 0 0 0 
0 0 0 0 0 
1 0 0 0 1 o

o
o 

o
o

o o
o

o 

o
o

o • 
0 

1 0 0 0 0 
1 
0 

0 
0 

0 
0 

G>0]45 0 
0 

0 0 0 0 0 



433 : 0 0 0 0 0 0 0 
441 : 0 0 0 0 0 0 0 
449 : 0 0 0 0 0 0 0 

: 0 0 0 0 0 0 0 
: 0 0 0 0 0 0 0 

.473 : 0 0 0 0 0 0 0 
481 0 0 0 0 0 0 0 
489 0 0 0 0 0 0 0 
497 0 0 0 0 0 0 0 
505 0 0 0 0 0 0 0 
513 : 0 0 0 0 0 0 0 
521 0 0 0 0 0 0 0 
529 0 0 0 0 0 0 0 
537 0 0 0 0 0 0 0 
545 0 0 0 0 0 0 0 
553 0 0 0 0 0 0 0 
561 0 0 0 0 0 0 0 
569 0 0 0 0 0 0 0 
577 0 0 0 0 0 0 0 
585 0 0 0 0 0 0 0 
593 0 0 0 0 0 0 0 
601 0 0 0 0 0 0 0 
609 0 0 0 0 0 0 1 
617 0 0 0 0 0 0 2 
625 0 0 0 0 0 0 0 
633 0 0 0 1 0 0 0 
641 0 0 0 0 1 0 0 
649 0 1 0 0 0 0 0 

0 0 0 0 0 o- 0 

• 5 0 0 0 0 0 0 0 
~ 3 0 0 0 0 0 0 0 
681 0 0 0 0 0 0 0 
689 0 0 0 0 0 0 0 
697 0 0 0 0 0 0 0 

" 705 0 . .0 0 - 0 0 0 0 
713 0 0 0 0 0 0 0 
721 0 0 0 0 0 1 0 
729 1 0 0 0 0 0 0 
737 . 0 0 0 0 0 0 0 
745 : 0 0 0 0 1 0 0 
753 : 0 0 0 0 0 1 0 
761 : 0 0 0 0 0 0 0 
769 0 0 0 0 0 0 0 
777 0 0 0 0 0 0 0 
785 0 0 0 0 0 0 0 
793 0 0 0 0 0 0 0 
801 0 0 0 0 0 0 0 
809 0 0 0 0 0 0 0 
817 0 0 0 0 0 0 0 
825 • 0 0 0 0 0 0 0 
833 0 0 0 0 0 0 0 
841 0 0 0 0 0 0 0 
849 0 0 0 0 0 0 0 

0 0 0 1 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

881 0 0 0 0 0 0 0 
889 0 0 0 0 0 0 0 
897 0 0 0 0 0 0 0 
905 : 0 0 0 0 0 0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



913 : 0 0 0 0 0 o 
921 : 0 0 0 0 0 o 
929 : 0 0 0 0 0 o 
937 : 0 0 0 0 0 o 
945 0 0 0 0 0 o 
953 0 0 0 0 0 o 
961 0 0 0 0 0 o 
969 0 0 0 0 0 o 
977 0 0 0 0 0 o 
985 : 0 0 0 0 0 o 
993 : 0 0 0 0 0 o 

1001: 0 0 0 0 0 o 
1009 : 0 0 0 0 0 o 
1017: 0 0 0 0 0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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Thermo NUtech 
Oak Ridge Laboratory 

ss Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:34:32.69 

Detector ID: 31 
Live Time: 0 02:49:37.99 
Batch I d : 9810173A-RA 
Sample Type: RA 

A c q u i s i t i o n S t a r t 
Real Time 
Sample I d 

3-NOV-1998 05:18:02.15 
0 02:49:45.99 
14 

Pk I t Energy 

1 0 4556.29 
2 0 5325.56 
3 0 5733.17 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

6 
6 
5 

0188.01 376.83 250 221 5.90E-04 40.8 
0 2.85 632.00 531 168 5.90E-04 40.8 
0384.56 764.40 716 149 4.91E-04 44.7 

Background Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:34:40.67 

A c q u i s i t i o n S t a r t : 30-OCT-1998 17:27:36.15 
Live Time: 0 16:37:14.00 Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

0338.99 360.00 250 221 8.36E-05 44.7 
0376.02 614.50 531 168 1.34E-04 35.4 
0 4.18 790.00 716 149 2.01E-04 28.9 

Net Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:34:42.04 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

1 0 4556.29* 7 0188.01 376.83 250 221 6.87E-04 46.1 
2 0 5325.56* 6 0 2.85 632.00 531 168 6.37E-04 49.9 
3 0 5733 .17* 4 0384.56 764.40 716 149 4 .42E-04 66 .3 

Flag : "*" = Peak area was m o d i f i e d by background s u b t r a c t i o n 

1 0 4506 .29 5 
2 0 5 2 7 2 . 1 1 8 
3 0 5812.64 12 
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VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 3-NOV-1998 08:34:44 

C o n f i g u r a t i o n 
Analyses by 
Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy t o l e r a n c e 
Errors propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB5-32 

00:00:00 A c q u i s i t i o n date 
Sample q u a n t i t y 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s a t 

24-SEP-1998 
14 
RA 
031 
0 02:49:37.99 

0.00 keV 
Yes 
Average value 

75.00 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw %Err 

3-NOV-1998 05 
0.50310 gram 

0 02:49:45.99 
8 . 00 
0.00 % 

Peak Energy 

18 : 02 

Q.V, 

F i t Nuclides A c t i v i t y 
pCi/gram 

0 4556.29* 
0 5325.56* 
0 5733.17* 

7188.01 
6 2 . 85 
4384.56 

3-76.83 
632.00 
764 .40 

250 221 92.2 
531 168 99.9 
716 149132.7 

RA-226 
RN-222 
PO-218 

0.215 
0 . 200 
0 .138 

00 J 49 



Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
3-NOV-1998 08:35:15 

*********************************** 
Spectral File: ND_AMS_ARCHIVE_S:S_9810173A-RA$15_RA.CNF 
*********************************** 

******************************************** 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* 

BATCH ID: 9810173A-RA 
SAMPLE DATE: 24-SEP-1998 00:00 
SAMPLE TITLE: WGSB5-40 
ACQ DATE: 3-NOV-1998 05:18 
ELAPSED LIVE TIME: 10185. 
TRACER ID: NONE 
LAMBDA VALUE: 0. 
TRACER DPM AT SAMPLE DATE: 0.000 
SAMPLE MATRIX: SOIL 
ENERGY CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B 032 30OCT98 

* 
* 

* 

• 

• 

* 
* 
* 
* 
* 

SAMPLE ID: 15 
ALIQUOT: 5.170E-01 gram 
DETECTOR NUMBER: 03 2 
AVERAGE EFFICIENCY: 16.21 
RECOVERY: 97.80°; 
TRACER FWHM (kev): 0.00 
ROI TYPE: STANDARD 
CONFIDENCE LEVEL: 4.65 
LLD CONSTANT: 2.71 
EFF CAL DATE 30-OCT-1998 12:54 
BKG ELAPSED TIME: 
SAF: 

59913 
1.17 

******************************************************************************* 

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN NUCLIDE ENERGY 

!18 6003.0 

RN-222 5490.0 

"""RA-226 4785.0 

NET 
AREA 

- 1 . 89 

3.32 

5.17 

3.06 100.0 

1.36 99.9 

0.68 100.0 

ACTIVITY 
pCi/ gram 

-6.130E-02 

1,078E-01 

1.678E-01 

TPU/ERROR 
2-SIGMA 

8.933E-02 

1 .554E-01 

1 .717E-01 

MDC 
p C i / gram 

4 . 1 1 6 E - 0 1 

3 . 0 8 9 E - 0 1 

2 . 4 8 4 E - 0 1 

******************************************************************************* 

Reviewer 

Date 

Date 

00J50 
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Channel Contents f o r ND AMS 

^ ^ n n e l 

1 : 0 0 0 
9 : 0 0 0 

17 : 0 0 0 
25 : 0 0 0 
33 : 0 0 0 
41 : 0 0 0 
49 : 0 0 0 
57 : 0 0 0 
65 0 0 0 
73 0 0 0 
81 0 0 0 
89 0 0 0 
97 0 0 0 

105 0 0 0 
113 0 0 0 
121 0 0 0 
129 0 0 0 
137 0 0 0 
145 0 0 0 
153 0 0 0 
161 0 0 0 
169 . 0 0 0 
177 : 0 0 0 

A' 0 0 0 
W 3 0 0 0 
• 201: 0 0 0 
209 : 1 0 0 
217 : 0 0 0 

— 225 : 0 . 0 0 
233 : 0 0 0 
241 : 0 0 0 
249 : 0 0 0 
257 : 0 0 0 
265 : 0 0 0 
273 : 0 0 0 
281 : 0 0 0 
289 : 0 0 0 
297 : 0 0 0 
305 : 0 1 0 
313 : 0 0 0 
321 : 0 0 0 
329 : 0 0 0 
337 : 0 0 0 
345 : 0 0 0 
353 : 0 0 0 
361: 0 0 0 
369 : 0 0 0 
377 : 0 0 0 

• 
0 
0 

0 
0 

0 
1 

401 : 0 0 0 
409 0 0 0 
417 0 0 0 
425 0 0 0 

S:S_9810173A-RA$15 RA 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 - 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
1 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
1 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
1 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 
0 

0 
0 

0 
0 

0 
0 00J5g 

0 0 0 0 0 



433 : 0 0 0 
441 : 0 0 0 
449 : 0 0 0 
457 : 0 0 0 
465 : 0 0 0 
473 : 0 0 0 
481 0 0 0 
489 : 1 0 0 
497 : 0 0 0 
505 0 0 0 
513 0 0 0 
521 0 0 0 
529 0 0 0 
537 0 0 0 
545 0 0 0 
553 0 0 0 
561 0 0 0 
569 0 0 0 
577 0 0 0 
585 0 0 0 
593 0 0 0 
601 0 0 0 
609 0 0 0 
617 0 0 0 
625 0 0 0 
633 0 0 0 
641 0 0 0 
649 .0 0 0 
657 0 0 0 
665 0 0 0 
673 0 0 0 
681 0 0 0 
689 0 0 0 
697 • 0 0 0 
705 0 . 0 1 
713 • 0 0 0 
721 : 0 0 0 
729 • 0 0 0 
737 : 0 0 0 
745: 0 0 0 
753 : 0 0 0 
761 0 0 0 
769 0 0 0 
777 0 0 0 
785 0 0 0 
793 0 0 0 
801 0 0 0 
809 0 0 0 
817 0 0 0 
825 0 0 0 
833 . 0 0 0 
841 0 0 0 
849 0 0 0 
857 0 0 0 
865 0 0 0 
873 0 0 0 
881 0 0 0 
889 : 0 0 0 
897 : 0 0 0 
905 : 0 1 1 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 
0 0 0 0 w 1 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 1 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
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913 
921 
929 

^937 

^ ^ 3 
961 
969 
977 
985 
993 

1001 
1009 
1017 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

00 J 5 4 



Thermo NUtech 
Oak Ridge Laboratory 

i 
Gross Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:35:00. 

Detector ID: 32 A c q u i s i t i o n S t a r t : 3-NOV-1998 05:18:02. 
Live Time: 0 02:49:44.99 Real Time: 0 02:49:45.99 
Batch I d : 9810173A-RA Sample I d : 15 
Sample Type: RA 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4454.66 5 0539.55 355.40 261 225 4.91E-04 44.7 
2 0 5343.21 4 0436.11 654.50 547 169 3.93E-04 50.0 
3 0 6033.63 1 0 2.80 880.00 734 150 9.82E-05100. 0 

Background Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:35:08.9 

A c q u i s i t i o n S t a r t : 30-OCT-1998 17:27:36.1 
Live Time: 0 16:38:32.99 Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4506.09 4 0556.32 373.00 261 225 6.68E-05 50.0 
2 0 5272.27 8 0 2.80 631.00 547 169 1.34E-04 35.4 
3 0 5812.81 18 0103.44 808.50 734 150 3.00E-04 23.6 

Net Sample Counts W i t h i n Peak Regions Generated: 3-NOV-1998 08:35:10.2 

—~Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4454.66* 5 0539.55 355.40 261 225 5.08E-04 51.0 
2 0 5343.21* 3 0436.11 654.50 547 169 3.26E-04 71.9 
3 0 6033.63* -2 0 2.80 880.00 734 150-1.86E-04 72.8 

Flag: "*" = Peak area was mod i f i e d by background s u b t r a c t i o n 

00155 



VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 3-NOV-1998 08:35:12 

i i g u r a t i o n 
lyses by 

Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy t o l e r a n c e 
Errors propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB5-4 0 
24-SEP-1998 00:00:00 A c q u i s i t i o n date 
15 
RA 
032 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75 .00 

Sample q u a n t i t y 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s a t 

3-NOV-1998 05:18:02 
0.51700 gram 

0 02:49:45. 
8 . 00 
0.00 % 

Peak Energy 

99 0.0% 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw %Err 

0 4454 .66* 
0 5 3 4 3 . 2 1 * 
0 6033 .63* 

5539.55 
3 4 3 6 . 1 1 

•2 2 .80 

355.40 
654.50 
880.00 

261 225102.1 
547 169143.9 
734 150145.5 

F i t Nuclides 

RA-226 
RN-222 
PO-218 

A c t i v i t y 
pCi/gram 

0 .164 
0 .105 
•5.995E-02 

00156 



SECTION IX 

ANALYTICAL DATA (RADIUM-228) 
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Thermo Nudear Services 
GPC/Radium-228 Calculations; Version 1.01950920] 

Primed: 11/11/98 9:31 
Page 1 ol 2 

Lab 
ID 

Clhnt 
ID 

SampI* I Nuclide 
Date. I 

1 

Activity 
Unite 

naauK 

. j .... 
Error UDA 

2a | (0.06) 
Eft% 

LCSAVS j LCSAVS j °U

pD 

Known i f>% ,„, 
1 (20) 

98-10173-01 Spike 1 LCS Ra22B oCi/g 1-29E+01 1.35E+O0 1.506+00 41.201 12.06 107.31' 

98-10173-02 Blank | MBL RA22B DCi/fl -1.80E-01 5.03E-01 1.33E+00 41.30| 

98-10173-03 WGSB3-24 DUP • Ra228 pCi/g 3.11E-01 9.21E-01 2.25E+O0I 43.40 -486.04 

98-10173-04 WQSB3-24 DO Ra228 pCi/g -7.47E-01 7.94E-01 2.19E+O0I 44.10 

98-10173-05 WGSB3-30 TRG Ra228 PCi/g 7.87E-01 8.29E-01 1.88E+O0! 44.60; 

98-10173-06 WGSB3-40 TRG Ra228 cCl/o 7.25E-01 8.19E-01! 1.88E+O0, 46.10! 

98-10173-07 WGSB4-5 TRG Ra228 pCi/g 2.13E-01 8.67E-Oll 2.14E+O0! 45.20 ; 

98-10173-08 WQSB4-14 TRG Ra228 oCi/g •1^6E<O0 1.09E+O0 3.05E*00l 41.20' 

98-10173-09 WQSB4-30 TRG FU22B oCI/g 7.38E-01 9.96E-01 2.33E*O0l 41.30 

98-10173-10 WGSB4-40 TRG Ra228 oCI/g •3.43E-01 9.37E-01 2.48E+00! 43.401 

98-10173-11 WGSB5-7 TRG Ra228 oCi/g -1.34E+00 I.OIE+Ool 2.89E+O0 44.IO1 

98-10173-12 WQSB5-14 TRG Ra228 cCi/g 1.36Ef00i 9.10E-01 1.92E+00 44.60 

98-10173-13 WGSB5-22 TRG Ra22S oCi/g O.OOE+Ool 7.90E-01I 2.01E+O0i 46.10: 

98-10173-14 WGSB5-32 TRG Ra228 cCi/g -5.03E-01 7.31E-0ll 2.03E+001 45.20! 

• 98-10173-15 WGSB5-40 TRG Ra228 pCI/g 6.62E+01 4.12E+O0l 3.09E+00! 41.20l 

1 1 „ 

: 
1 1 

1 / 
1 ^ I " 
i s f / V \ ! 

i 

s f / 1 ; 
I #fJflflA/ i ; 

4.4 

THERMO 
NUCLEAR 
SERVICES Comments: 

Thermo Nuclear Services 
GPC/Radium-228 Calculations; Version 1.0 [950920] 

Printed: 11/11/98 9:31 
Page 2 ol 2 

Lab 
10 

•: * ' 
iS 

I L
C

S
 T

es
t 

D
u

p
 

• '
 

1 
S

ig
m

a ... « 

j * i l l 
•v, 

Analyala 
Number 

8 
S 

% i % 
So//d ; Moist 

98-10173-01 INV ! OK I ,..#•..-....;.»': INV 1 98-10173-Ra228-SO-A I «####• 1 

98-10173-02 INV j OK ##«#*«» INV 98-10173-Ra228-SO-A »*•*«»1 
98-10173-03 INV j OK • OK ««*«*«* INV 98-10173-Ra228-SO-A #•••*•1 
98-10173-04 INV I : ' INV 98-10173-Ra228-SO-A ««#«»#I 

98-10173-05 INV j ' **•••*• INV 98-10173-Ra228-SO-A «IM»*I 
98-10173-06 INV I ###»##• INV 98-10173-Ra228-SO-A !##«###! 

98-10173-07 INV ! ' • • 7?::. . ####### INV 98-10173-Ra228-SO-A •«»»«« - . 
98-10173-08 INV I ##»#### INV 1 9S-10173-Ra228-SO-A ««•##« 
98-10173-09 INV | ##*••«• INV 1 98-10173-Ra228-SO-A •«««## 
98-10173-10 INV j «*«•***! INV 1 98-10173- Ra228-SO-A #««•##' 
98-10173-11 INV #«»»»»# INV 98-10173- Ra228-SO-A 

98-10173-12 INV t #»»»»«# INV 98-10173-Ra228-SO-A ' ##»»#«!' 

98-10173-13 INV ! ######» INV 9B-10173-Ra228-SO-A ! #•»«#»! 

98-10173-14 INV ##«»«## INV 98-10173-Ra228-SO-A !###»## 

98-10173-15 INV «##«#»• INV 98-10173-Ra228-SO-A (»«««»« 

! — 1 

! ! 
; 

i 1 

i 
i 1 1 j ; 

I ! 1 I I 
! 1 1 I ! 

: I I 1 i 1 

4.4 

THERMO 
NUCLEAR 
SERVICES Reviewed by: 

00164 4.4 

THERMO 
NUCLEAR 
SERVICES Reviewed by: 
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SECTION X 

BARIUM-133 ANALYTICAL TRACER DATA 



10189A.XLS 

TMA/Eberline, Oak Ridge Laboratory 

ANALYSIS BA-133 DATE: 

CLIENT||ricra 

SAM #fl8T^M73 

ASSOCIATION:^ 

SAM FRACTION BA 133 
ACTIVITY 

AMOUNT 
ADDED 

INITIAL 
AMOUNT 

ACTUAL 
AMOUNT 

%BA133 
RECOVERY SAM# 

SAM FRACTION BA 133 
ACTIVITY 

AMOUNT 
ADDED 

INITIAL 
AMOUNT 

ACTUAL 
AMOUNT 

%BA133 
RECOVERY 

01 SPIKE 1075.327 1.0162 492.229 436.2 88.6 
02 BLANK 1075.327 1.0158 492.035 430.9 87.6 
03 WGSB3-24 1076.327 1.0147 491.502 472.7 96.2 
04 WGSB3-24 1075.327 1.0149 491.599 515.1 104.8 
05 WGSB3-30 1075.327 1.0146 491.454 465 94.6 
06 WGSB3-40 1075.327 1.0141 491.211 520.1 105.9 
07 WGSB4-5 1075.327 1.014 491.163 439.5 89.5 
08 WGSB4-14 1075.327 1.0133 490.824 496.6 101.2 
09 WGSB4-30 1075.327 1.012 490.194 470.5 96.0 
10 WGSB4-40 1075.327 1.0134 490.872 434.5 88.5 
11 WGSB5-7 1075.327 1.0127 490.533 416.7 84.9 
12 WGSB5-14 1075.327 1.0128 490.582 463.1 94.4 
13 WGSB5-22 1075.327 1.0124 490.388 514 104.8 
14 WGSB5-32 1075.327 1.0126 490.485 473.7 96.6 
15 WGSB5-40 1075.327 1.0155 491.889 480.9 97.8 

1075.327 0 #DIV/0! 
1075.327 0 #DIV/0l 
1075.327 0 #DIV/0! 
1075.327 0 #DIV/0! 
1075.327 0 #DIV/0! 

Calculated by:_ 

User Page 1 
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VAX/VMS Peak Search Report Generated 2-NOV-1998 13:22:05.33 

( — ^ f i g u r a t i o n 
j^H.yses by 
CTTent ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
S t a r t channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA2 0 0 : [ GAMMA. S CUS R.ARCHIVE]SMP_981017301_GE4 _B AFI L_4 517 7 . CNF 
PEAK VI6.6 PEAKEFF V2.2 
spike 

2-NOV-1998 00:00:00. A c q u i s i t i o n date 
9810173-01 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
No 

2-NOV-1998 13:16:48 
1.00000E+00 FILTER Sample Qu a n t i t y 

Sample Geometry : 
Detector Geometry: BAFIL 
Elapsed r e a l time: 0 00:05:00.24 
End channel : 4096 
Gaussian : 10.00000 

0.1% 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

l 0 35.15 133 23 1.27 34.93 34 5 4 .42E-01 11 . 8 
2 2 53 . 03 21 20 1.56 52.80 49 21 7.12E-02 38 . 3 9 . 03E-01 
3 2 61.50 24 20 1.58 61.27 49 21 8.11E-02 38 . 3 
4 2 65.95 12 20 1.59 65.72 49 21 4.09E-02 66 . 7 
5 0 80 . 92 255 42 1.22 80.69 77 8 8.49E-01 7 . 7 
6 0 112.47 22 37 1.73 112.23 107 8 7.49E-02 51 . 0 
7 0 276.84 14 5 1.14 276.55 273 7 4.63E-02 38 . 2 
8 0 295.09 10 0 1.67 294.80 292 6 3.33E-02 31 . 6 
9 0 303.44 37 19 1.30 303.15 299 8 1.25E-01 25 . 7 

10 3 333.84 9 5 2 .17 333.54 329 14 2.96E-02 54 . 1 1. 02E+00 
11 3 339.31 5 1 1.64 339.00 329 14 1.67E-02 74 . 9 

m 5 353.31 5 0 1.65 353 .00 352 9 1.74E-02 42 . 8 1. 59E+01 

w 5 356.24 97 0 1.78 355.93 352 9 3.22E-01 12 . 0 
14 5 383.81 29 1 1.48 383.49 382 13 9.83E-02 14 . 6 3 . 65E+00 
15- 5 386 . 88 23 4 2 .22 386.56 382 13 7.80E-02 35 . 8 
16 5 391. 34 12 4 2 . 70 391.02 382 13 3.88E-02 52 . 9 
17 0 437.66 14 4 1. 56 -437.33 434 7 4.50E-02 35 . 6 

00 J 72 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810173-01 A c q u i s i t i o n date 

T o t a l number of l i n e s i n spectrum 17 
Number of u n i d e n t i f i e d l i n e s 13 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 4 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
H l i f e Decay pCi/FILTER 
10.50Y 1.00 4.362E+02 

T o t a l A c t i v i t y : 4.362E+02 

Nuclide Type : NATURAL 

Nuclide H l i f e 
TH-234 4.47E+09Y 
AM-241 432.20Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 1.356E+02 
1.00 1.436E+01 

T o t a l A c t i v i t y 1.500E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4.362E+02 

4.362E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
1.356E+02 
1.436E+01 

1.500E+02 

Page : 2 
2-NOV-1998 13:16:48 

23 .53% 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flags 

1.188E+02 27.23 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flags 

1.047E+02 77.22 
1.109E+01 77.22 

Grand T o t a l A c t i v i t y : 5.862E+02 

Flags: "K" = Keyline not found 
"E" = Manually e d i t e d 

5.862E+02 

"M" = Manually accepted 
"A" = Nuclide s p e c i f i c abn. l i m i t 

00173 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810173-01 

Page : 
A c q u i s i t i o n date : 2-NOV-1998 13:16: 

Nuclide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
BA-133 81.00 33.00* 1.440E+01 4.831E+02 4.832E+02 34.69 OK 

302.84 17.80 3.067E+00 6.170E+02 6.170E+02 124.67 OK 
356.01 60.00 3.844E+00 3.773E+02 3.774E+02 45.74 OK 

F i n a l Mean f o r 3 V a l i d Peaks = 4.362E+02+/- 1.188E+02 ( 27.23%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
TH-234 63.29 3.80* 4.255E+01 1.356E+02 1.356E+02 77.22 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 1.356E+02+/- 1.047E+02 ( 77.22%) 

AM-241 59.54 35.90* 4.255E+01 1.436E+01 1.436E+01 77.22 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 1.436E+01+/- 1.109E+01 ( 77.22%) 

= Keyline 

00174 



Minimum Detectable A c t i v i t y Report Page : 
Sample ID : 9810173-01 Ac q u i s i t i o n date : 2-NOV-1998 13:16 

Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 8. 122 .06 3 .6813E+01 
CD-109 14 . 88.03 4 .4084E+02 
PA-231 0. 9.28 6.2703E-07 
PA-234 42 . 21.72 1.6245E-02 
NP-237 16. 86 . 50 1.3126E+02 

00175 



w-z 
VAX/VMS Peak Search Report Generated 2-NOV-1998 13:30:34.58 

Conf 

CTTe 

f i g u r a t i o n 
yses by 

ent ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
S t a r t channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA2 00:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
blank 

2-NOV-1998 00:00:00 
9810173-02 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
No 

ARCHIVE]SMP_9810173 02_GE4_BAFIL_45179.CNF 
V2 .2 

A c q u i s i t i o n date : 
Sample Q u a n t i t y : 
Sample Geometry : 
Detector Geometry: 
Elapsed r e a l time: 
End channel : 
Gaussian : 

2-NOV-1998 13:25:13 
1.00000E+00 FILTER 

BAFIL 
0 00:05:00.21 0.1% 
4096 
10.00000 

Pk I t Energy Area 

1 0 35.26 141 
2 0 62.74 46 
3 0 81. 00 233 
4 0 92.63 15 
5 0 111.76 35 
6 0 239.08 15 
7 0 248.98 8 
8 0 276.50 20 
9 0 303 .33 37 

10 0 333.61 14 
11 0 356.15 103 

\ 0 376.81 5 

9 
1 4 383.92 18 

14 4 386.96 28 
15 4 390.59 14 

Bkgnd FWHM Channel L e f t 

30 1 .16 35 .04 34 
64 2 . 12 62 .51 57 
39 1 .25 80 . 77 78 
10 1 .59 92 .40 89 
22 1 .34 111 .52 108 
9 3 .73 238 .80 235 
5 1 . 85 248 .70 245 
4 1 .31 276 .21 273 

15 1 . 58 303 . 04 298 
1 1 .88 333 .30 330 

18 1 .62 355 .84 352 
2 1 . 07 376 .49 374 
3 2 .45 383 . 61 380 
2 2 .24 386 .64 380 
0 2 .46 390 .27 380 

Pw Cts/Sec % E r r F i t 

5 4.70E-01 11.0 
12 1.54E-01 37.4 
6 7.76E-01 7.8 
7 4.99E-02 44 . 0 
7 1.15E-01 28.5 
9 5.00E-02 44 .3 
7 2.53E-02 62.2 
6 6.58E-02 28 .1 
9 1.22E-01 25.6 
6 4.53E-02 30.5 
9 3.44E-01 12.5 
6 1.74E-02 58.3 

13 6.04E-02 34.9 2 74E+00 
13 9.27E-02 27 .4 
13 4.53E-02 32 . 5 

00176 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810173-02 

Page : 2 
A c q u i s i t i o n date : 2-NOV-1998 13:25:13 

T o t a l number of l i n e s i n spectrum 15 
Number o f . u n i d e n t i f i e d l i n e s 11 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 4 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
H l i f e Decay pCi/FILTER 
10.50Y 1.00 4.308E+02 

T o t a l A c t i v i t y 

Nuclide Type : NATURAL 

4.308E+02 

Nuclide H l i f e 
TH-234 4.47E+09Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 2.814E+02 

T o t a l A c t i v i t y 2.814E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4 .309E+02 

4.309E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
2.814E+02 

2.814E+02 

26.67% 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flags 

1.175E+02 27.27 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flags 

2.123E+02 75.46 

Grand T o t a l A c t i v i t y : 7.122E+02 

Flags " K " 
" E " 

= Keyline not found 
= Manually e d i t e d 

7.123E+02 

"M" = Manually accepted 
"A" = Nuclide s p e c i f i c abn. l i m i t 

00177 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810173-02 

Page : 
A c q u i s i t i o n date : 2-NOV-1998 13:25 

Nuclide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
BA-133 81.00 33.00* 1.435E+01 4.426E+02 4.427E+02 34.86 OK 

302.84 17.80 3.065E+00 6.033E+02 6.033E+02 124.79 OK 
356.01 60.00 3.843E+00 4.030E+02 4.030E+02 46.32 OK 

F i n a l Mean f o r 3 V a l i d Peaks = 4.309E+02+/- 1.175E+02 ( 27.27%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
TH-234 63.29 3.80* 3.898E+01 2.814E+02 2.814E+02 75.46 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 2.814E+02+/- 2.123E+02 ( 75.46%) 

Flag: "*" = Keyline 

00178 



Minimum Detectable A c t i v i t y Report 
Sample ID : 9810173-02 

Page : 

A c q u i s i t i o n date : 2-NOV-1998 13:25 

Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 16. 122.06 4.8582E+01 
CD-109 10. 88.03 3.8046E+02 
PA-231 0. 9.28 6.2703E-07 
PA-234 45 . 21. 72 1.6872E-02 
NP-237 13 . 86.50 1.2139E+02 
AM-241 33 . 59.54 1.5104E+01 

00179 



VAX/VMS Peak Search Report Generated 

IN 

2-NOV-1998 13:38:46.75 

«i g u r a t i o n 
yses by 

C l i e n t ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
S t a r t channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA200:[GAMMA.SCUSR.ARCHIVE]SMP_981017303_GE4_BAFIL 45181.CNF 
PEAK V16.6 PEAKEFF V2.2 
wgsb3-24 

2-NOV-1998 00:00:00. A c q u i s i t i o n date : 2-NOV-1998 13:33:29. 
9810173-03 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
No 

Sample Q u a n t i t y 
Sample Geometry : 
Detector Geometry: BAFIL 
Elapsed r e a l time 
End channel 

1.00000E+00 FILTER 

Gaussian 

0 0 0 : 0 5 : 0 0 . 4 4 
4096 
10 .00000 

0 . 1 % 

Pk i t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

1 0 35.31 147 24 1.27 35.09 34 5 4 . 90E-01 10.4 
2 I 53 .22 22 16 1.41 53 .00 48 21 7.32E-02 27.7 6 26E+00 
3 I 61.36 18 11 1.43 61.13 48 21 6.06E-02 41.2 
4 I 66 .10 17 7 1.44 65.87 48 21 5.69E-02 39 . 8 
5 0 81. 02 225 30 1.29 80.79 77 7 7.50E-01 7 . 8 
6 0 111.92 25 38 1.43 111.68 107 8 8.29E-02 47.4 
7 0 194.00 20 11 2 . 84 193.73 188 9 6.55E-02 38.2 
8 0 276.58 26 4 1.82 276.29 272 8 8.67E-02 23 . 7 
9 3 302.84 44 2 1.70 302.55 300 15 1.46E-01 17 . 6 4 23E+00 

10 3 307.11 11 5 2 .14 306.82 300 15 3.76E-02 42 .1 

Mi k 3 311.83 7 6 2.14 311.53 300 15 2.24E-02 62 .4 • > o 333.78 20 4 1.41 333 .48 329 8 6.67E-02 28.3 

W 0 356.18 146 4 1.30 355.87 353 7 4.86E-01 8 . 7 
14 1 383 .48 25 2 1. 84 383.17 381 17 8.48E-02 21. 2 8 30E-01 
15 1 387.26 13 3 1.84 386.94 381 17 4.39E-02 44 . 6 

1 391.15 6 3 1. 85 390.83 381 17 2.05E-02 63 . 9 
17 0 436.96 19 0 1. 77 "436.63 433 7 6.33E-02 22 . 9 

00180 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810173-03 

T o t a l number of l i n e s i n spectrum 17 
Number of u n i d e n t i f i e d l i n e s 13 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 4 23.53% 

Nuclide Type : FISSION 
Wtd Mean 

Uncorrected Decay Corr 
Nuclide H l i f e Decay pCi/FILTER 
BA-133 10.50Y 1.00 4.727E+02 

Wtd Mean 
Decay Corr 2-Sigma 

pCi/FILTER 2-Sigma E r r o r % E r r o r Flags 
4.727E+02 1.259E+02 26.64 

T o t a l A c t i v i t y 

Nuclide Type : NATURAL 

4.727E+02 

Nuclide H l i f e 
TH-234 4.47E+09Y 
AM-241 432.20Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 1.003E+02 
1.00 1.062E+01 

T o t a l A c t i v i t y 1.109E+02 

4.727E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
1.003E+02 
1.062E+01 

1.109E+02 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flags 

0.831E+02 82.84 
0.879E+01 82.84 

Grand T o t a l A c t i v i t y 5.836E+02 

Flags: "K" = Keyline not found 
"E" = Manually e d i t e d 

5.836E+02 

"M" = Manually accepted 
"A" = Nuclide s p e c i f i c abn. l i m i t 

00181 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810173-03 

Page : 
A c q u i s i t i o n date : 2-NOV-1998 13:33 

Nuclide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
BA-133 81.00 33.00* 1.434E+01 4.286E+02 4.286E+02 34.86 OK 

302.84 17.80 3.060E+00 7.233E+02 7.233E+02 119.90 OK 
356.01 60.00 3.843E+00 5.696E+02 5.696E+02 42.65 OK 

F i n a l Mean f o r 3 V a l i d Peaks = 4.727E+02+/- 1.259E+02 ( 26.64%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
TH-234 63.29 3.80* 4.298E+01 1.003E+02 1.003E+02 82.84 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 1.003E+02+/- 8.309E+01 ( 82.84%) 

AM-241 59.54 35.90* 4.298E+01 1.062E+01 1.062E+01 82.84 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 1.062E+01+/- 8.795E+00 ( 82.84%) 

Flag: »*" = Keyline 'lag: 

4 
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Minimum Detectable A c t i v i t y Report Page : 
Sample ID : 9810173-03 A c q u i s i t i o n date : 2-NOV-1998 13:33 

Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

c 0_57 12. 122.06 4.3169E+01 
CD_109 11. 88.03 4.0604E+02 
p A _ 2 3 i 0. 9.28 6.2703E-07 

PA-234 38. 21 .72 1 .5628E-02 
N p _ 2 3 7 8. 86.50 1.0078E+02 

00183 



VAX/VMS Peak Sea rch R e p o r t Gene ra t ed 2-NOV-1998 1 3 : 4 6 : 2 6 . 3 3 

C ^ B k L g u r a t i o n 

C l i e n t ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
S t a r t channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA200: [GAMMA.SCUSR.ARCHIVE]SMP_981017304_GE4_BAFIL_45185. CNF 
PEAK V16.6 PEAKEFF V2.2 
wgsb3-24 

2-NOV-1998 00:00:00. A c q u i s i t i o n date 
Sample Quant i t y 
Sample Geometry 
Detector Geometry 
Elapsed r e a l time 
End channel 
Gaussian 

9810173-04 
FILTER 
GE4 
0 0 0 : 0 5 : 0 0 . 0 0 
25 
3.00000 
No 

2-NOV-1998 1 3 : 4 1 : 0 7 
1.00000E+00 FILTER 

BAFIL 
0 00 : 0 5 : 0 0 . 2 9 
4096 
10 .00000 

0.V 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err 

1 0 35.19 130 22 1.16 34.97 34 4 4.33E-01 10 . 7 
2 0 62 . 17 39 36 1.56 61.94 57 8 1.30E-01 31.1 
3 0 80 . 95 263 33 1.29 80.72 77 8 8.76E-01 7 . 3 
4 0 112 .20 44 "30 1.98 111.95 107 11 1.45E-01 28 . 8 
5 0 173.69 20 27 5.82 173.43 168 13 6.78E-02 56.3 
6 0 238.49 20 7 1.65 238.21 234 9 6.50E-02 32 . 9 
7 0 268.65 13 7 . 6 . 02 268 .36 264 9 4.40E-02 44 . 9 
8 0 276.51 25 3 2 .10 276 .22 273 6 8.33E-02 22 . 8 
9 0 302 . 90 37 4 1. 73 302.60 299 6 1.22E-01 18 . 8 

10 0 335.62 17 8 5.57 335.32 330 10 5.53E-02 42 . 6 

Mi 352.31 7 6 1.65 352.00 351 8 2.39E-02 44 . 6 

m 356.15 137 3 1.47 355.84 351 8 4.56E-01 8 . 6 
I T 0 387.48 15 7 1.20 387.17 385 4 4.95E-02 37 . 5 
14 0 437.28 10 2 1.75 436.95 433 7 3.42E-02 37 . 9 

F i t 

2 .17E+00 

00184 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810173-04 

Page : 2 
A c q u i s i t i o n date : 2-NOV-1998 13:41:07 

T o t a l number of l i n e s i n spectrum 14 
Number of u n i d e n t i f i e d l i n e s 10 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 4 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
H l i f e Decay pCi/FILTER 
10.50Y 1.00 5.151E+02 

T o t a l A c t i v i t y : 5.151E+02 

Nuclide Type : NATURAL 

Wtd Mean 
Decay Corr 
pCi/FILTER 
5.151E+02 

5.151E+02 

Nuclide H l i f e 
TH-234 4.47E+09Y 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr 

Decay pCi/FILTER 
1.00 ' 2.277E+02 

T o t a l A c t i v i t y : 2.277E+02 

pCi/FILTER 
2.277E+02 

2.277E+02 

28.57% 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flags 

1.347E+02 26.15 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flags 

1.435E+02 63.03 

Grand T o t a l A c t i v i t y : 7.428E+02 

Flags: "K" = Keyline not found 
"E" = Manually e d i t e d 

7.428E+02 

"M" = Manually accepted 
"A" = Nuclide s p e c i f i c abn. l i m i t 

00185 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810173-04 

Page : 3 
A c q u i s i t i o n date : 2-NOV-1998 13:41:07 

sluljf. Nuclide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
BA-133 81.00 33.00* 1.438E+01 4.988E+02 4.989E+02 34.37 OK 

302.84 17.80 3.060E+00 6.070E+02 6.071E+02 120.56 OK 
356.01 60.00 3.843E+00 5.350E+02 5.350E+02 42.62 OK 

F i n a l Mean f o r 3 V a l i d Peaks = 5.151E+02+/- 1.347E+02 ( 26.15%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
TH-234 63.29 3.80* 4.057E+01 2.277E+02 2.277E+02 63.03 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 2.277E+02+/- 1.435E+02 ( 63.03%) 

Flag: "*" = Keyline 

00186 



Minimum Detectable A c t i v i t y Report Page • 
Sample ID : 9810173-04 Ac q u i s i t i o n date : 2-NOV-1998 13:41 

Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 8. 122.06 3 .5640E+01 
CD-109 10. 88 . 03 3 . 8257E+02 
PA-231 0. 9.28 6.2703E-07 
PA-234 34 . 21.72 1.4782E-02 
NP-237 7. 86.50 9.5658E+01 
AM-241 31. 59.54 1.4514E+01 

00187 



VAX/VMS Peak Search Report Generated 2-NOV-1998 13:52:49.38 

Si g u r a t i o n 
yses by 
nt ID 

Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
S t a r t channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA200: [GAMMA.SCUSR.ARCHIVE]SMP_981017305_GE4_BAFIL_45186. CNF 
PEAK VI6.6 PEAKEFF V2.2 
wgsb3-3 0 

2-NOV-1998 00:00:00. A c q u i s i t i o n date 
9810173-05 
FILTER 
GE4 
0 00:05:00.00 
25 
3 .00000 
No 

Sample Qu a n t i t y 
Sample Geometry : 
Detector Geometry: 
Elapsed r e a l time: 
End channel 
Gaussian : 

2-NOV-1998 13:47:32 
1.00000E+00 FILTER 

BAFIL 
0 00:05:00 
4096 
10.00000 

22 0.1% 

Pk r t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

l 0 35.28 113 37 1.25 35 .06 34 5 3 .77E-01 13 .2 
2 0 52 . 94 24 20 1. 90 52 . 71 49 8 7.94E-02 38.5 
3 4 62 . 03 27 17 1.91 61.80 58 12 9.15E-02 34 .1 
4 4 65 . 82 22 14 1.92 65.59 58 12 7.19E-02 39.0 
5 0 81.00 218 24 1.23 80.77 78 7 7.26E-01 7.8 
6 0 112.92 41 24 1.82 112.68 108 11 1.36E-01 28.2 
7 0 145.69 8 16 2.30 145 .43 141 9 2.53E-02105 . 9 
8 0 152.33 8 11 2 .63 152 .07 14 9 7 2.54E-02 80 .4 
9 0 276.68 24 3 1.15 276.40 273 7 7.95E-02 24 .1 

10 0 303.14 40 14 1.74 302 . 84 298 9 1.34E-01 22 . 8 
11 2 351.96 7 0 1.99 351.65 350 11 2.27E-02 44 .1 

2 356.07 155 1 1.54 355.76 350 11 5.15E-01 8 . 0 

w 0 377.47 7 4 1.13 377.15 374 7 2.17E-02 61.8 
14 0 385.32 70 4 4 . 79 385.01 382 8 2.33E-01 12 . 9 
15 0 436 .73 15 0 2 .21 436.40 434 6 5.00E-02 25.8 

F i t 

2 .10E + 00 

2.13E+00 

00J88 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810173-05 

Page : 
A c q u i s i t i o n date : 2-NOV-1998 13:47:3 

T o t a l number of. l i n e s i n spectrum 15 
Number of u n i d e n t i f i e d l i n e s 11 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 4 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
H l i f e Decay pCi/FILTER 

10.50Y 1.00 4.650E+02 

T o t a l A c t i v i t y : 4.650E+02 

Nuclide Type : NATURAL 

Nuclide H l i f e 
TH-234 4.47E+09Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 1.588E+02 

T o t a l A c t i v i t y 1.588E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4.650E+02 

4.650E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
1.588E+02 

1.588E+02 

26.67% 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flag 

1.241E+02 26.69 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flag 

1.095E+02 68.98 

Grand T o t a l A c t i v i t y : 6.238E+02 6.238E+02 

Flags: "K" = Keyline not found "M" = Manually accepted 
"E" = Manually e d i t e d "A" = Nuclide s p e c i f i c abn. l i m i t 

00189 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810173-05 

Page : 
A c q u i s i t i o n date : 2-NOV-1998 13:47 

NuWide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
BA-133 81.00 33.00* 1.435E+01 4.141E+02 4.141E+02 34.85 OK 

302.84 17.80 3.063E+00 6.661E+02 6.662E+02 122.89 OK 
356.01 60.00 3.841E+00 6.041E+02 6.042E+02 42.16 OK 

F i n a l Mean f o r 3 V a l i d Peaks = 4.650E+02+/- 1.241E+02 ( 26.69%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
TH-234 63.29 3.80* 4.098E+01 1.588E+02 1.588E+02 68.98 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 1.588E+02+/- 1.095E+02 ( 68.98%) 

Flag: "*" = Keyline 

00190 



Minimum Detectable A c t i v i t y Report Page • 
Sample ID : 9810173-05 A c q u i s i t i o n date : 2-NOV-1998 13:47 

Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 9 . 122.06 3.7686E+01 
CD-109 7. 88.03 3.3963E+02 
PA-231 0. 9.28 6.2703E-07 
PA-234 38. 21.72 1.5511E-02 
NP-237 7 . 86 . 50 9.0706E+01 
AM-241 29. 59.54 1.4235E+01 

00191 



VAX/VMS Peak Search Report Generated 2-NOV-1998 14:05:59.72 

Configuration 
A^^yses by 
C^Pnt ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
S t a r t channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA200: [GAMMA.SCUSR.ARCHIVE]SMP_9810173 06_GE4_BAFIL_4 518 8 . CNF 
PEAK VI6.6 PEAKEFF V2.2 
wgsb3-4 0 

2-NOV-1998 00:00:00. A c q u i s i t i o n date 
9810173-06 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
No 

2-NOV-1998 14:00:36 
1.00000E+00 FILTER Sample Quant i t y 

Sample Geometry 
Detector Geometry: BAFIL 
Elapsed r e a l time: 0 00:05:00.34 
End channel : 4 096 
Gaussian : 10.00000 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

1 0 35 35 117 33 1.26 35.13 34 5 3 . 90E-01 12 . 6 
2 0 53 46 11 19 0.84 53 .24 51 4 3 .53E-02 67.5 
3 0 63 28 53 47 5.71 63 . 06 57 11 1 . 77E-01 28.4 
4 0 80 97 247 27 1.43 80.74 76 10 8 .25E-01 7.5 
5 0 112 39 67 12 4.97 112.15 106 12 2 .24E-01 16 . 0 
6 4 142 92 13 8 2 .10 142.66 138 12 4 .26E-02 49.0 1 
7 4 146 25 8 3 1.44 146.00 138 12 2 .70E-02 57 . 8 
8 0 239 04 15 10 3 .25 238.76 234 8 4 .89E-02 47.7 
9 0 271 35 8 4 1.23 271.07 267 7 2 .50E-02 55.2 

10 0 276 78 25 4 1.53 276.49 273 7 8 .17E-02 23 . 8 
11 0 303 69 58 5 1.95 303.40 299 10 1 .9SE-01 15 . 0 
_ | 333 11 12 2 1.56 332.80 328 8 3 .94E-02 35 . 9 

m h 356 05 161 6 1.54 355.74 352 8 5 .37E-01 8 . 3 

i ? 0 387 76 13 20 1.53 387.44 385 5 4 .36E-02 59 . 7 
15 0 391 40 13 3 1.16 391.08 390 5 4 .40E-02 38.2 
16 0 415 39 6 2 1.56 415.07 412 5 1 .88E-02 59.3 
T:7 0 437 . 61 7 7 1.33 .437.28 433 7 2 .48E-02 69 . 0 

0 . 1% 

F i t 

56E+00 

00192 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810173-06 A c q u i s i t i o n date 

T o t a l number of l i n e s i n spectrum 17 
Number of u n i d e n t i f i e d l i n e s 13 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 4 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
H l i f e Decay pCi/FILTER 
10.50Y 1.00 5.200E+02 

T o t a l A c t i v i t y 

Nuclide Type : NATURAL 

5.200E+02 

Nuclide H l i f e 
TH-234 4.47E+09Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 3.362E+02 

T o t a l A c t i v i t y 3.362E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
5.201E+02 

5.201E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
3 . 362E+02 

3.362E+02 

Page : 
2-NOV-1998 14:00:3 

23 .53% 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flag 

1.377E+02 26.48 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flag 

1.944E+02 57.82 

Grand T o t a l A c t i v i t y : 8.562E+02 8.562E+02 

Flags: "K" = Keyline not found "M" = Manually accepted 
"E" = Manually e d i t e d "A" = Nuclide s p e c i f i c abn. l i m i t 

00193 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810173-06 

Page : 
A c q u i s i t i o n date : 2-NOV-1998 14:00 

tfu^f: Nuclide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER VError Status 
BA-133 81.00 33.00* 1.437E+01 4.701E+02 4.702E+02 34.54 OK 

302.84 17.80 3.070E+00 9.563E+02 9.564E+02 117.10 OK 
356.01 60.00 3.841E+00 6.300E+02 6.301E+02 42.38 OK 

F i n a l Mean f o r 3 V a l i d Peaks = 5.201E+02+/- 1.377E+02 ( 26.48%) 

Nuclide Type: NATURAL 

Uncorrected Decay Corr 2-Sigma 
Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
TH-234 63.29 3.80* 3.754E+01 3.362E+02 3.362E+02 57.82 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 3.362E+02+/- 1.944E+02 ( 57.82%) 

Flag: »*" = Keyline 

00194 



Minimum Detectable A c t i v i t y Report 
Sample ID : 9810173-06 

Page : 
A c q u i s i t i o n date : 2-NOV-1998 14:00 

Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 15 . 122.06 4 . 6449E+01 
CD-109 9. 88 . 03 3 .6484E+02 
PA-231 0. 9.28 6.2703E-07 
PA-234 34 . 21.72 1.4779E-02 
NP-237 7. 86.50 9.5037E+01 
AM-241 31. 59.54 1.4621E+01 

00195 



VAX/VMS Peak Search Report Generated 2-NOV-1998 14:28:13.66 

rjflfcfiguration 
iSRyses by 
C l i e n t ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
S t a r t channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA200:[GAMMA.SCUSR.ARCHIVE]SMP_981017307_GE4_BAFIL_45190.CNF 
PEAK V16.6 PEAKEFF V2.2 
wgsb4-5 

2-NOV-1998 00:00:00. A c q u i s i t i o n date 
9810173-07 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
No 

2-NOV-1998 14:22:49 
1.00000E+00 FILTER Sample Q u a n t i t y 

Sample Geometry : 
Detector Geometry: BAFIL 
Elapsed r e a l time: 0 00:05:00.21 
End channel : 4096 
Gaussian : 10.00000 

0.1% 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 35.18 123 44 1.23 34.96 34 5 4 . 09E-01 12 . 9 
2 0 53 .72 21 37 1.56 53 .49 49 8 7 . 05E-02 54 . 7 
3 1 62.10 16 14 1.43 61.87 57 15 5 .24E-02 46 . 7 3 .27E+00 
4 1 66.10 21 14 1.44 65 . 87 57 15 7 . 11E-02 33 . 8 
5 0 80 . 98 217 32 1.26 80.75 77 8 7 .25E-01 8 .2 
6 0 111.46 28 18 2 . 01 111.22 107 7 9 .22E-02 32 . 3 
7 1 273 .45 5 1 1.73 273.16 272 7 1 . 53E-02 56 .4 2 . 69E+00 
8 1 276.35 18 4 1.74 276.06 272 7 5 .92E-02 28 . 0 
9 4 303 . 00 40 0 2.15 302.70 299 11 1 •33E-01 16 .8 9 .19E-01 

10 4 306.62 6 0 2.35 306 .32 299 11 1 .94E-02104 .3 
0 335.12 8 9 1.54 334 .81 330 7 2 .78E-02 68 . 1 

w 
0 3.56.. 13 122 8 1.36 355.82 352 8 4 .08E-01 9 . 9 

13 3 383 .44 27 1 2.23 383.13 380 10 9 .06E-02 24 .4 1 .26E+00 
14 3 386.87 23 3 2 .23 386.55 380 10 7 .54E-02 31 .9 
15- 0 391.46 10 1 1.20 391.14 390 4 3 .48E-02 33 . 1 

_J.6 0 437.44 15 4 1.27 437.11 434 7 5 .12E-02 32 . 6 

00196 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810173-07 Acquisition date 

Total number of l i n e s i n spectrum 16 
Number of- unidentified l i n e s 12 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 4 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
H l i f e Decay pCi/FILTER 
10.50Y 1.00 4.395E+02 

Total A c t i v i t y : 4.395E+02 

Nuclide Type : NATURAL 
Wtd Mean 

Uncorrected 
Nuclide H l i f e Decay pCi/FILTER 
TH-234 4.47E+09Y 1.00 9.149E+01 

Total A c t i v i t y : 9.149E+01 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4.395E+02 

4.395E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
9.149E+01 

9.149E+01 

Page : 2 
2-NOV-1998 14:22:49 

25 . 00% 

Decay Corr 2-Sigma 
2-Sigma E r r o r %Error Flags 

1.180E+02 26.85 

Decay Corr 2-Sigma 
2-Sigma Erro r %Error Flags 

8.594E+01 93.94 

Grand Total A c t i v i t y 5.310E+02 

Flags: "K" = Keyline not found 
"E" = Manually edited 

5.310E+02 

"M" = Manually accepted 
"A" = Nuclide s p e c i f i c abn. l i m i t 

00197 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810173-07 

Page : 
A c q u i s i t i o n date : 2-NOV-1998 14:22 

Nuclide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
BA-133 81.00 33.00* 1.436E+01 4.133E+02 4.134E+02 35.19 OK 

302.84 17.80 3.062E+00 6.610E+02 6.610E+02 119.19 OK 
356.01 60.00 3.842E+00 4.778E+02 4.779E+02 43.71 OK 

F i n a l Mean f o r 3 V a l i d Peaks = 4.395E+02+/- 1.180E+02 ( 26.85%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER %Er r o r Status 
TH-234 63.29 3.80* 4.077E+01 9.149E+01 9.149E+01 93.94 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 9.149E+01+/- 8.594E+01 ( 93.94%) 

Flag: * = Keyline 

00198 



Minimum Detectable A c t i v i t y Report Page • 
Sample ID : 9810173-07 Acquisition date : 2-NOV-1998 14:22 

Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 9. 122.06 3.7584E+01 
CD-109 17. 88.03 4.8620E+02 
PA-231 0. 9.28 6.2703E-07 
PA-234 29. 21.72 1.3791E-02 
NP-237 12. 86.50 1.1786E+02 
AM-241 35. 59.54 1.5320E+01 

00199 



III 
VAX/VMS Peak Search Report Generated 2-NOV-1998 14:36:25.70 

Si g u r a t i o n 
yses by 
nt ID 

Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
S t a r t channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB4-14 

2-NOV-1998 00:00:00 
9810173-08 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE] SMP_9810173 08_GE4_BAFIL_45192 . CNF 
V2.2 

A c q u i s i t i o n date 
Sample Qu a n t i t y 
Sample Geometry 
Detector Geometry 
Elapsed r e a l time 
End channel 
Gaussian 

2-NOV-1998 14:31:02 
1.00000E+00 FILTER 

BAFIL 
0 00:05:00.22 
4096 
10.00000 

0 . 1% 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

l 0 35 .25 123 28 1.26 35.03 34 5 4 . 10E-01 12 .1 
2 3 53 . 01 21 6 1.71 52.79 49 19 6 . 94E-02 30.9 
3 3 61 . 63 27 8 1.73 61.41 49 19 8 .87E-02 29 . 9 
4 0 81 .05 240 26 1.21 80.82 77 8 7 .99E-01 7.5 
5 0 93 .97 14 18 2.90 93 .73 89 8 4 .78E-02 59.2 
6 0 111 . 07 29 33 3 .44 110.83 106 10 9 .75E-02 40 . 9 
7 0 208 . 12 8 8 2.53 207.85 203 6 2 .80E-02 62 .1 
8 0 276 .30 32 6 1.83 276.02 272 9 1 .05E-01 23 .1 
9 5 302 . 64 35 8 1.82 302 .35 299 12 1 .17E-01 22 . 0 

10 5 307 .56 5 9 2.59 307.26 299 12 1 .60E-02165 .1 
0 333 . 82 15 5 2.73 333.52 330 7 4 .98E-02 36.1 

m ) 0 338 . 52 11 1 1.33 338.22 337 4 3 .81E-02 3 1 . 6 

w 
f 0 356 . 04 149 6 1.51 355.73 351 8 4 .98E-01 8.7 

14 0 385 .47 59 0 4 . 05 385.15 382 7 1 .97E-01 13 . 0 
15 0 415 . 81 6 5 1. 60 415.48 410 7 1 .95E-02 76 . 6 

_^L6 0 436 . 89 16 0 1. 79 436.56 434 5 5 .33E-02 25 . 0 
17 0 468 . 55 - 6 1 2.48 "468.22 465 6 1 .88E-02 53 . 9 

F i t 

2 . 63E + 00 

6 . 68E+00 

00200 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810173-08 

Page : 2 
A c q u i s i t i o n date : 2-NOV-1998 14:31:02 

T o t a l number of l i n e s i n spectrum 17 
Number of u n i d e n t i f i e d l i n e s 13 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 4 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
H l i f e Decay pCi/FILTER 
10.50Y 1.00 4.965E+02 

T o t a l A c t i v i t y : 4.965E+02 

Nuclide Type : NATURAL 

Nuclide H l i f e 
TH-234 4.47E+09Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 1.497E+02 

T o t a l A c t i v i t y : 1.497E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4 .966E+02 

4.966E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
1.497E+02 

1.497E+02 

23 .53% 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flags 

1.313E+02 26.45 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flags 

0.907E+02 60.60 

Grand T o t a l A c t i v i t y : 6.462E+02 

Flags: "K" = Keyline not found 
"E" = Manually e d i t e d 

6.463E+02 

"M" = Manually accepted 
"A" = Nuclide s p e c i f i c abn. l i m i t 

00201 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810173-08 

Page : 
A c q u i s i t i o n date : 2-NOV-1998 14:31 

Jucl: Nuclide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
BA-133 81.00 33.00* 1.432E+01 4.572E+02 4.572E+02 34.62 OK 

302.84 17.80 3.058E+00 5.790E+02 5.790E+02 122.90 OK 
356.01 60.00 3.841E+00 5.838E+02 5.839E+02 42.67 OK 

F i n a l Mean f o r 3 V a l i d Peaks = 4.966E+02+/- 1.313E+02 ( 26.45%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
TH-234 63.29 3.80* 4.214E+01 1.497E+02 1.497E+02 60.60 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 1.497E+02+/- 9.072E+01 ( 60.60%) 

Flag: "*" = Keyline 

00202 



Minimum Detectable A c t i v i t y Report Page • 
Sample ID : 9810173-08 Ac q u i s i t i o n date : 2-NOV-1998 14:31 

Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 9. 122.06 3.8334E+01 
CD-109 15. 88.03 4.6688E+02 
PA-231 0. 9.28 6.2703E-07 
PA-234 41. 21.72 1.6135E-02 
NP-237 11. 86.50 1.1454E+02 
AM-241 28 . 59.54 1.3928E+01 

00203 



VAX/VMS Peak Search Report Generated 2-NOV-1998 14:43:09.98 }\~3-"^ ^ 

C _ _ i g u r a t i o n 
Ai^B^ses by 
ClTent ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
S t a r t channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB4-30 

2-NOV-1998 00:00:00 
9810173-09 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
No 

ARCHIVE]SMP_9810173 09_GE4_BAFIL_45194.CNF 
V2 .2 

2-NOV-1998 14:37:49 
1. 00000E+O0 FILTER 

A c q u i s i t i o n date 
Sample Qu a n t i t y 
Sample Geometry 
Detector Geometry: BAFIL 
Elapsed r e a l time: 0 00:05:00.21 
End channel : 4096 
Gaussian : 10.00000 

0.1% 

Pk I t Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec % E r r 

1 0 35.15 122 32 1.38 34.93 34 5 4.06E-01 12.8 
2 0 53.64 12 28 1.50 53 .41 ' 50 6 3.93E-02 76.0 
3 0 61. 82 47 34 1. 94 61.59 58 7 1.58E-01 24 . 8 
4 0 81. 01 224 '30 1.23 80 . 78 77 7 7.47E-01 7 . 8 
5 0 270.86 8 12 4.86 270.58 265 9 2.62E-02 90.2 
6 0 276.60 23 3 1.45 276.31 273 7 7.67E-02 24 . 6 
7 2 298.63 6 1 1. 94 298.34 297 12 1.94E-02 40.3 
8 2 302.96 34 3 1.94 302.66 297 12 1.14E-01 19.5 
9 0 356.20 148 0 1.31 355.89 353 7 4.93E-01 8.2 

10 0 385.55 65 0 4.39 385.23 382 7 2.17E-01 12 .4 
11 . o 391.78 7 1 1.59 391.46 390 5 2.44E-02 42 . 3 

m 1° 413.99 12 0 4 . 06 413.67 410 8 4.00E-02 28 . 9 

Si Wo 437.10 13 0 1.55 436.77 434 6 4.33E-02 27.7 
14 0 510.62 11 0 2 . 00 510.27 507 7 3.67E-02 30.2 

F i t 

3.50E+00 

00204 



Summary of Nuclide Activity Page : 2 
Sample ID : 9810173-09 Acquisition date : 2-NOV-1998 14:37:49 

Total number of lines in spectrum 14 
Number of unidentified lines 10 
Number of lines tentatively identified by NID 4 28.57% 

Nuclide Type : FISSION 
Wtd Mean Wtd Mean 

Uncorrected Decay Corr Decay Corr 2-Sigma 
Nuclide Hlife Decay pCi/FILTER pCi/FILTER 2-Sigma Error %Error Flags 
BA-133 10.50Y 1.00 4.705E+02 4.705E+02 1.249E+02 26.54 

Total Activity : 4.705E+02 4.705E+02 

Nuclide Type : NATURAL 
Wtd Mean Wtd Mean 

Uncorrected Decay Corr Decay Corr 2-Sigma 
Nuclide Hlife Decay pCi/FILTER pCi/FILTER 2-Sigma Error %Error Flags 
TH-234 4.47E+09Y 1.00 2.707E+02 2.707E+02 1.371E+02 50.64 

Total Activity : 2."707E+02 2.707E+02 

Grand Total Activity : 7.412E+02 7.412E+02 

Flags: "K" = Keyline not found "M" = Manually accepted 
"E" = Manually edited "A" = Nuclide specific abn. limit 

00205 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810173-09 

Page : 
A c q u i s i t i o n date : 2-NOV-1998 14:37 

Nuclide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
BA-133 81.00 33.00* 1.435E+01 4.262E+02 4.263E+02 34.87 OK 

302.84 17.80 3.061E+00 5.647E+02 5.648E+02 120.92 OK 
356.01 60.00 3.844E+00 5.782E+02 5.782E+02 42.30 OK 

F i n a l Mean f o r 3 V a l i d Peaks = 4.705E+02+/- 1.249E+02 ( 26.54%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
TH-234 63.29 3.80* 4.158E+01 2.707E+02 2.707E+02 50.64 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 2.707E+02+/- 1.371E+02 ( 50.64%) 

Flag: "*" = Keyline 

00206 



Minimum Detectable Activity Report Page • 
Sample ID : 9810173-09 Acquisition date : 2-NOV-1998 14:37 

Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 12. 122 .06 4.3169E+01 
CD-109 13 . 88.03 4 .3043E+02 
PA-231 0. 9.28 6.2703E-07 
PA-234 46. 21.72 1.6980E-02 
NP-237 15. 86.50 1.2676E+02 
AM-241 34. 59.54 1.5162E+01 

00207 



VAX/VMS Peak Search Report Generated 2-NOV-1998 14:51:04.07 

C d f k i g u r a t i o n 
A^P/ses by 
C l i e n t ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
S t a r t channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA2 0 0: [GAMMA.SCUSR.ARCHIVE]SMP_981017310_GE4_BAFIL_4 5196.CNF 
PEAK V16.6 PEAKEFF V2.2 
WGSB4-4 0 

2-NOV-1998 00:00:00. A c q u i s i t i o n date 
9810173-10 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
No 

Sample Qu a n t i t y 
Sample Geometry 
Detector Geometry: BAFIL 
Elapsed r e a l time 
End channel 

2-NOV-1998 14:45:41 
1.00000E+00 FILTER 

Gaussian 

0 00:05:00.19 
4096 
10.00000 

0.1% 

Pk i t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

1 0 35.28 104 49 1.27 35.06 34 4 3 .46E-01 13.6 
2 0 62 .37 40 48 1.09 62 .14 60 7 1.32E-01 32.6 
3 1 77.23 8 5 1.33 77.00 76 8 2.55E-02 49.8 4 47E+01 
4 1 81.10 227 15 1.47 80.87 76 8 7.57E-01 7.1 
5 0 113 .22 37 16 1.95 112.98 107 11 1.24E-01 26 . 6 
6 0 187.44 11 18 1.51 187.17 183 8 3.80E-02 70 . 6 
7 0 276.35 22 5 1.48 276.07 272 7 7.29E-02 27 . 5 
8 0 303 .59 30 8 1.70 303 .29 299 9 9.84E-02 25.8 
9 0 356.12 110 2 1.29 355.81 352 7 3.67E-01 9 . 7 

10 7 383.62 18 1 2.45 383 .30 380 14 6.05E-02 31.7 4 81E+00 

Im ^ 7 386.94 18 4 2 .48 386.62 380 14 5.97E-02 39 .1 

m h 391.27 10 5 2 . 92 390.95 380 14 3.46E-02 37.4 
r 0 437.26 14 0 1.16 436.93 434 6 4.67E-02 26.7 

00208 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810173-10 Acquisition date 

Total number of l i n e s i n spectrum 13 
Number of unidentified l i n e s 9 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 4 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
H l i f e Decay pCi/FILTER 
10.50Y 1.00 4.344E+02 

Total A c t i v i t y : 4.344E+02 

Nuclide Type : NATURAL 

Nuclide H l i f e 
TH-234 4.47E+09Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 2.352E+02 

Total A c t i v i t y 2 . 352E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4 .345E+02 

4 .345E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
2.352E+02 

2.352E+02 

Page : 2 
2-NOV-1998 14:45:41 

30.77% 

Decay Corr 2-Sigma 
2-Sigma Erro r %Error Flags 

1.145E+02 26.36 

Decay Corr 2-Sigma 
2-Sigma Erro r %Error Flags 

1.553E+02 66.03 

Grand Total A c t i v i t y : 6.696E+02 

Flags: "K" = Keylirie not found 
"E" = Manually edited 

6.696E+02 

"M" = Manually accepted 
"A" = Nuclide s p e c i f i c abn. l i m i t 

00209 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810173-10 

Page : 
A c q u i s i t i o n date : 2-NOV-1998 14:45 

Nuclide Type: FISSION 

Nuclide 
BA-133 

Energy 
81.00 

302.84 
356 . 01 

%Abn 
33.00* 
17 . 80 
60.00 

Uncorrected Decay Corr 2-Sigma 
% E f f pCi/FILTER pCi/FILTER % E r r o r Status 

1.429E+01 4.338E+02 4.338E+02 34.32 OK 
3.068E+00 4.870E+02 4.871E+02 124.61 OK 
3.842E+00 4.303E+02 4.304E+02 43.58 OK 

F i n a l Mean f o r 3 V a l i d Peaks = 4.345E+02+/- 1.145E+02 ( 26.36%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
TH-234 63.29 3.80* 4.000E+01 2.352E+02 2.352E+02 66.03 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 2.352E+02+/- 1.553E+02 ( 66.03%) 

Flag: "*" = Keyline 

0021 0 



Minimum Detectable A c t i v i t y Report Page : 
Sample ID : 9810173-10 A c q u i s i t i o n date : 2-NOV-1998 14:45: 

Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 11. 122.06 4.0516E+01 
CD-109 13 . 88.03 4.3194E+02 
PA-231 0. 9.28 6.2703E-07 
PA-234 47 . 21.72 1.7180E-02 
NP-237 15 . 86.50 1.2840E+02 
AM-241 35. 59.54 1.5381E+01 

002H 



VAX/VMS Peak Search Report Generated 2-NOV-1998 15:02:47.63 

C_>fei gu r a t i on 
AflP/ses by 
C l i e n t ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
S t a r t channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA200 : [GAMMA. SCUSR . ARCHIVE] SMP_981017311_GE4_BAFIL_45200. CNF 
PEAK VI6.6 PEAKEFF V2.2 
WGSB5-7 

2-NOV-1998 00:00:00 
9810173-11 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
NO 

A c q u i s i t i o n date : 
Sample Qu a n t i t y 
Sample Geometry 
Detector Geometry: 
Elapsed r e a l time: 
End channel : 
Gaussian : 

2-NOV-1998 14:57:26 
1.00000E+00 FILTER 

BAFIL 
0 00:05:00.22 
4096 
10 . 00000 

0.1% 

Pk i t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % Err 

1 0 35.06 137 36 1.51 34 . 84 34 4 4.57E-01 11.4 
2 0 52 . 86 38 20 2.92 52 . 63 48 10 1.27E-01 27.3 
3 0 62 .43 49 44 2 .24 62 .20 58 11 1.64E-01 29.1 
4 0 80 . 97 194 42 1.22 80 .74 77 8 6.47E-01 9.2 
5 0 111.96 40 25 1.94 111.72 107 9 1.34E-01 27.4 
6 0 269.84 5 8 1.71 269.55 266 7 1.51E-02117.2 
7 0 276.53 14 11 1.21 276.24 273 7 4.72E-02 46.5 
8 3 302.76 36 8 1.84 302.47 299 11 1.19E-01 21.7 
9 3 306.83 6 4 2.14 306.53 299 11 1.87E-02121.3 

10 0 333.74 15 2 1.28 333 .44 329 8 4.98E-02 30.7 
0 3 56.11 139 6 1.32 355.80 353 7 4.65E-01 8.9 • 0 385 . 64 40 10 4 .69 385 .32 380 10 1.34E-01 21.5 

W 
f 0 437.05 14 0 . 1.32 436.71 434 5 4.67E-02 26.7 

F i t 

3.50E+00 

0021 2 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810173-11 

Page : 2 
Acquisition date : 2-NOV-1998 14:57:26 

Total number of l i n e s i n spectrum 13 
Number of unidentified l i n e s 9 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 4 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean Wtd Mean 

Uncorrected Decay Corr 
H l i f e Decay pCi/FILTER pCi/FILTER 
10.50Y 1.00 4.167E+02 4.167E+02 

Total A c t i v i t y : 4.167E+02 4.167E+02 

Nuclide Type : NATURAL 
Wtd Mean Wtd Mean 

Uncorrected Decay Corr 
Nuclide H l i f e Decay pCi/FILTER pCi/FILTER 
TH-234 4.47E+09Y 1.00 2.936E+02 2.936E+02 

2.936E+02 Total A c t i v i t y : 2.936E+02 

30.77% 

Decay Corr 2-Sigma 
2-Sigma Erro r %Error Flags 

1.144E+02 27.46 

Decay Corr 2-Sigma 
2-Sigma E r r o r %Error Flags 

1.736E+02 59.14 

Grand Total A c t i v i t y : 7.103E+02 7.103E+02 

Flags: "K" = Keyline not found "M" = Manually accepted 
"E" = Manually edited "A" = Nuclide s p e c i f i c abn. l i m i t 

00213 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810173-11 

Page : 
A c q u i s i t i o n date : 2-NOV-1998 14:57 

Nuclide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
BA-133 81.00 33.00* 1.437E+01 3.689E+02 3.689E+02 36.18 OK 

302.84 17.80 3.059E+00 5.931E+02 5.932E+02 122.57 OK 
356.01 60.00 3.842E+00 5.449E+02 5.449E+02 42.86 OK 

F i n a l Mean f o r 3 V a l i d Peaks = 4.167E+02+/- 1.144E+02 ( 27.46%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
TH-234 63.29 3.80* 3.983E+01 2.936E+02 2.936E+02 59.14 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 2.936E+02+/- 1.736E+02 ( 59.14%) 

Flag: "*" = Keyline 

0021 4 



Minimum Detectable A c t i v i t y Report Page : 
Sample ID : 9810173-11 Acq u i s i t i o n date : 2-NOV-1998 14:57: 

Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 11. 122.06 4.1882E+01 
CD-109 9. 88.03 3.6644E+02 
PA-231 0 . 9.28 6.2703E-07 
PA-234 39. 21.72 1.5808E-02 
NP-237 13 . 86.50 1.2216E+02 
AM-241 29. 59.54 1.4144E+01 

00215 



VAX/VMS Peak Search Report Generated 2-NOV-1998 15:14:36.00 

Gjflfc i gu r a t i on 
AsRyses by 
C l i e n t ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
S t a r t channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

1.00000E+00 FILTER 

DKA200 : [GAMMA. SCUSR .ARCHIVE] SMP_981017312_GE4_BAFIL_4 5202 . CNF 
PEAK V16.6 PEAKEFF V2.2 
WGSB5-14 

2-NOV-1998 00:00:00. A c q u i s i t i o n date : 2-NOV-1998 15:09:17 
9810173-12 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
No 

Sample Q u a n t i t y 
Sample Geometry 
Detector Geometry: BAFIL 
Elapsed r e a l time: 0 00:05:00.20 
End channel : 4096 
Gaussian : 10.00000 

0.1% 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 35 .16 106 27 1.21 34 .94 34 4 3.52E-01 12 . 8 
2 5 53 .14 18 12 2.07 52 .91 50 20 6.01E-02 40.9 4 .91E+00 
3 5 60 . 02 24 13 2.09 59.79 50 20 8.14E-02 36.5 
4 5 65.23 17 10 1.31 65.00 50 20 5.83E-02 41.2 
5 5 78.41 15 22 2 .15 78.18 76 8 4.95E-02 49 .4 3 .88E+01 
6 5 81.15 232 18 1.43 80 . 91 76 8 7.73E-01 6 . 8 
7 0 112.19 17 9 1. 53 111.94 109 5 5.72E-02 35.4 
8 0 137.71 7 23 1.45 137.47 134 8 2.40E-02119 . 5 
9 0 238.81 12 2 2.02 238.54 236 6 4.08E-02 32 . 9 

10 0 276.40 16 10 1.16 276.11 273 7 5.38E-02 41.2 

i 0 303.03 35 5 1.63 3 02.74 299 7 1.16E-01 20 . 2 

w 
) 0 3.36 . 06 12 14 6.52 335.75 328 12 3.99E-02 70.3 

IT 0 356.12 125 6 1.57 355.81 352 7 4.18E-01 9.4 
14 6 384 . 06 50 0 2.96 383.75 380 10 1.68E-01 13 .0 4 .00E+00 
15' 6 387 . 09 19 0 2 .11 386.77 380 10 6.19E-02 32 .3 

— 1 6 0 391.81 6 2 1.24 391.49 390 5 2.08E-02 49 . 5 
17 0 415.46 • 9 2 1. 93 "415.13 412 7 3.02E-02 41 . 5 
18 0 436.71 9 1 1.19 436 .38 432 7 2.85E-02 42.3 
19 0 510 . 85 7 1 1.89 510.50 508 5 2.29E-02 45 . 0 

00216 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810173-12 

Page : 2 
Acquisition date : 2-NOV-1998 15:09:17 

Total number of l i n e s i n spectrum 19 
Number of.unidentified l i n e s 13 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 6 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
H l i f e Decay pCi/FILTER 
10.50Y 1.00 4.631E+02 

Total A c t i v i t y 

Nuclide Type : NATURAL 

4.631E+02 

Nuclide H l i f e 
TH-234 4.47E+09Y 
AM-241 432.20Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 1.257E+02 
1.00 1.291E+01 

Total A c t i v i t y : 1.386E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4.631E+02 

4.631E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
1.257E+02 
1.291E+01 

1.386E+02 

31.58% 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flags 

1.216E+02 26.25 

Decay Corr 2-Sigma 
2-Sigma Erro r %Error Flags 

1.048E+02 83.35 
0.948E+01 73.42 

Grand Total A c t i v i t y : 6.017E+02 6.018E+02 

Flags: "K" = Keyline not found "M" = Manually accepted 
"E" = Manually edited "A" « Nuclide s p e c i f i c abn. l i m i t 

0021 7 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810173-12 

Page : 
A c q u i s i t i o n date : 2-NOV-1998 15:09 

Nuclide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
BA-133 81.00 33.00* 1.426E+01 4.439E+02 4.439E+02 34.19 OK 

302.84 17.80 3.062E+00 5.748E+02 5.749E+02 121.21 OK 
356.01 60.00 3.842E+00 4.903E+02 4.904E+02 43.31 OK 

F i n a l Mean f o r 3 V a l i d Peaks = 4.631E+02+/- 1.216E+02 ( 26.25%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
TH-234 63.29 3.80* 3.299E+01 1.257E+02 1.257E+02 83.35 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 1.257E+02+/- 1.048E+02 ( 83.35%) 

AM-241 59.54 35.90* 4.744E+01 1.291E+01 1.291E+01 73.42 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 1.291E+01+/- 9.483E+00 ( 73.42%) 

F ^ r : "*" = Keyline 

002J8 



Minimum Detectable A c t i v i t y Report Paae 
Sample ID : 9810173-12 Ac q u i s i t i o n date : 2-NOV-1998 15:09 

Nuclide 
Bckgnd Energy MDA 

Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 7. 122.06 3 .4652E+01 
CD-109 12. 88.03 4.1669E+02 
PA-231 0. 9.28 6.2703E-07 
PA-234 35. 21.72 1.4937E-02 
NP-237 14 . 86.50 1.2604E+02 

002 1 S 



VAX/VMS Peak Search Report Generated 2-NOV-1998 14:44:03.37 

( — • f i g u r a t i o n 
J^HLyses by 
C l i e n t ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
S t a r t channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA200:[GAMMA.SCUSR.ARCHIVE]SMP_981017313_GE1_BAFIL_45195.CNF 
PEAK VI6.6 PEAKEFF V2.2 
WGSB5-22 

2-NOV-1998 00:00:00. A c q u i s i t i o n date 
9810173-13 
FILTER 
GE1 
0 00:05:00.00 
25 
3.00000 
No 

2-NOV-1998 14:38:45 
1.00000E+00 FILTER Sample Quan t i t y 

Sample Geometry 
Detector Geometry: BAFIL 
Elapsed r e a l time: 0 00:05:00.10 
End channel : 4096 
Gaussian : 10.00000 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

1 3 30 . 89 703 33 1.57 30.98 26 14 2 .34E+00 4 . 0 
2 3 35 .22 184 25 1.80 35.31 26 14 6 .13E-01 8 . 5 
3 0 53 .20 27 39 2.16 53 .31 49 7 9 .02E-02 42 . 7 
4 0 61 .36 79 73 3.49 61.48 56 10 2 .64E-01 23 .1 
5 0 81 . 06 277 52 1.52 81.21 76 10 9 .22E-01 7 . 8 
6 1 111 . 59 95 9 2 .42 111.78 105 16 3 .17E-01 11.1 
7 1 116 . 58 20 5 2 .43 116.78 105 16 6 .54E-02 37.2 
8 0 212 .59 10 16 1.68 212.90 208 8 3 .33E-02 76 .2 
9 0 224 . 51 9 19 2.16 224.83 220 7 2 .98E-02 87.8 

10 0 237 .58 17 12 5.69 237.91 233 11 5 .73E-02 47.6 
0 276 .45 15 9 2.21 276.82 273 7 5 .03E-02 41.5 • ) 0 302 . 79 44 21 1.38 303.19 299 10 1 .45E-01 24 .6 

w ' 0 
334 .30 19 19 1.80 334.73 329 9 6 .19E-02 49 . 2 

14 0 338 .27 13 2 2.64 338.71 337 5 4 .23E-02 34 . 9 
15 0 355 . 84 186 6 1.93 356.29 352 8 6 .20E-01 7 . 7 
16 3 383 . 73 48 9 2 .60 384 .21 380 10 1 . 58E-01 21. 8 
"17 3 386 . 88 50 8 1. 97 '387.37 380 10 1 .66E-01 19. 8 
18 0 413 .38 9 0 2 . 99 413.89 411 6 3 .00E-02 33 . 3 
19 0 438 .30 20 9 2 .62 438.84 431 12 6 .72E-02 37 . 1 

0 . 0% 

F i t 

3.05E+00 

3.01E+00 

3.46E+00 

00220 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810173-13 

Page : 2 
A c q u i s i t i o n date : 2-NOV-1998 14:38:45 

T o t a l number of l i n e s i n spectrum 19 
Number of u n i d e n t i f i e d l i n e s 15 
Number o f l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 4 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
H l i f e Decay pCi/FILTER 
10.50Y 1.00 5.140E+02 

T o t a l A c t i v i t y : 5.140E+02 

Nuclide Type : NATURAL 

Nuclide H l i f e 
TH-234 4.47E+09Y 
AM-241 432.20Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 1.250E+03 
1.00 1.323E+02 

T o t a l A c t i v i t y 1.382E+03 

Wtd Mean 
Decay Corr 
pCi/FILTER 
5.140E+02 

5.140E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
1.250E+03 
1.323E+02 

1.382E+03 

21.05% 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flags 

1.372E+02 26.69 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flags 

0.706E+03 56.53 
0.748E+02 56.53 

Grand T o t a l A c t i v i t y : 1.896E+03 1.896E+03 

Flags: "K" = Keyline not found "M" = Manually accepted 
"E" = Manually e d i t e d "A" = Nuclide s p e c i f i c " abn. l i m i t 

00221 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810173-13 

Page : 
A c q u i s i t i o n date : 2-NOV-1998 14:38: 

NucTide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
BA-133 81.00 33.00* 1.407E+01 5.370E+02 5.370E+02 40.42 OK 

302.84 17.80 6.044E+00 3.652E+02 3.653E+02 96.09 OK 
356.01 60.00 5.128E+00 5.442E+02 5.443E+02 37.67 OK 

F i n a l Mean f o r 3 V a l i d Peaks = 5.140E+02+/- 1.372E+02 ( 26.69%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
TH-234 63.29 3.80* 1.501E+01 1.250E+03 1.250E+03 56.53 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 1.250E+03+/- 7.064E+02 ( 56.53%) 

AM-241 59.54 35.90* 1.501E+01 1.323E+02 1.323E+02 56.53 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 1.323E+02+/- 7.477E+01 ( 56.53%) 

Flag: "*" = Keyline l a g : 

00222 



Minimum Detectable A c t i v i t y Report Paae 
Sample ID : 9810173-13 Acqu i s i t i o n date : 2-NOV-1998 14:38 

Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 18. 122.06 1. 9937E+01 
CD-109 27. 88.03 4.7626E+02 
PA-231 322. 9.28 2.2446E+02 
PA-234 102 . 21.72 5.1053E+01 
NP-237 27. 86.50 1.3888E+02 

00223 



VAX/VMS Peak Search Report Generated 2-NOV-1998 14:51:54.39 
II a m 

ai g u r a t i o n 
yses by 
nt ID 

Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
S t a r t channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA2 0 0: [GAMMA.SCUSR.ARCHIVE]SMP_981017314_GE1_BAFIL_4 519 7. CNF 
PEAK VI6.6 PEAKEFF V2.2 
WGSB5-32 

2-NOV-1998 00:00:00. A c q u i s i t i o n date 
9810173-14 
FILTER 
GE1 
0 00:05:00.00 
25 
3.00000 
No 

Sample Q u a n t i t y 
Sample Geometry 
Detector Geometry: 
Elapsed r e a l time: 
End channel : 
Gaussian : 

2-NOV-1998 14:46:33 
1.00000E+00 FILTER 

BAFIL 
0 00:05:00 
4096 
10.00000 

12 0.0% 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 3 30.91 732 35 1.63 30 . 99 25 15 2.44E+00 3 . 9 4 .43E+00 
2 3 35.24 157 37 1.97 35.34 25 15 5.24E-01 12 . 6 
3 0 52.28 8 61 1.10 52 .40 50 7 2.71E-02161.7 
4 0 61.64 33 • 88 1.32 61.76 58 7 1.11E-01 49 . 8 
5 0 81.13 250 41 1.47 81.28 77 9 8.34E-01 7.9 
6 1 112.03 60 ' 30 2 .42 112.22 107 13 1.99E-01 19.7 2 .45E+00 
7 1 115.03 16 27 2.43 115 .22 107 13 5.43E-02 71.7 
8 0 196.22 11 16 1.29 196.50 193 6 3.57E-02 67.1 
9 0 209.37 10 11 1.01 209.67 207 6 3.40E-02 59 .3 

10 0 269.79 10 7 2 .24 270.16 266 7 3.42E-02 52 .7 

11 0 276.51 13 14 1.90 276.89 274 7 4.41E-02 52.6 

n 1
 2 302.59 69 7 2.29 302.99 297 15 2.29E-01 13 .0 2 .71E+00 

w ' 2 307.60 10 7 2 . 84 308.01 297 15 3.26E-02 55 .4 
14 0 333.94 35 3 5.33 334 .38 328 12 1.16E-01 19 . 6 
15 0 355.81 154 6 1. 84 356.27 352 10 5.15E-01 8 . 5 
16 2 383.39 31 23 2 .89 383.87 380 10 1.03E-01 31.6 1 .10E+01 

"17 2 386 . 87 24 23 1. 94 -387.35 380 10 7.91E-02 35 . 3 
18 0 391.34 16 3 2.33 391.83 390 6 5.17E-02 32.1 
19 0 436 . 64 8 6 1.79 437.18 434 7 2.81E-02 57 .1 
20 0 468.93 11 2 3 .42 469.50 465 8 3.67E-02 37.5 

0022/! 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810173-14 A c q u i s i t i o n date 

T o t a l number of l i n e s i n spectrum 20 
Number of u n i d e n t i f i e d l i n e s 16 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 4 

Nuclide Type : FISSION 
Wtd Mean Wtd Mean 

Uncorrected Decay Corr 
Nuclide H l i f e Decay pCi/FILTER pCi/FILTER 
BA-133 10.50Y 1.00 4.736E+02 4.737E+02 

4.737E+02 T o t a l A c t i v i t y : 4.736E+02 

Nuclide Type : NATURAL 
Wtd Mean 

Nuclide H l i f e 
TH-234 4.47E+09Y 

T o t a l A c t i v i t y 

Wtd Mean 
Uncorrected Decay Corr 

Decay pCi/FILTER pCi/FILTER 
1.00 5.255E+02 5.255E+02 

5.255E+02 

Page : 2 
2-NOV-1998 14:46:33 

20.00% 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flags 

1.259E+02 26.58 

Decay Corr 2-Sigma 
2-Sigma E r r o r % E r r o r Flags 

5.508E+02 104.82 

5 ,255E+02 

Grand T o t a l A c t i v i t y 9.991E+02 

Flags: "K" = Keyline not found 
"E" = Manually e d i t e d 

9.991E+02 

"M" = Manually accepted 
"A" = Nuclide s p e c i f i c abn. l i m i t 

00225 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810173-14 

Page : 
A c q u i s i t i o n date : 2-NOV-1998 14:46: 

# Nuclide Type: FISSION 

Nuclide 
BA-13 3 

Energy 
81. 00 

302.84 
356 . 01 

%Abn 
33.00* 
17.80 
60 . 00 

Uncorrected Decay Corr 2-Sigma 
% E f f pCi/FILTER pCi/FILTER % E r r o r Status 

1.406E+01 4.857E+02 4.858E+02 40.51 OK 
6.048E+00 5.754E+02 5.755E+02 86.52 OK 
5.129E+00 4.519E+02 4.519E+02 38.39 OK 

F i n a l Mean f o r 3 V a l i d Peaks = 4.737E+02+/- 1.259E+02 ( 26.58%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
TH-234 63.29 3.80* 1.500E+01 5.255E+02 5.255E+02 104.82 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 5.255E+02+/- 5.508E+02 (104.82%) 

Flag: "*" = Keyline 

0022G 



Minimum Detectable A c t i v i t y Report 
Sample ID : 9810173-14 Ac q u i s i t i o n date 

Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 23 . 122.06 2.2393E+01 
CD-109 27. 88.03 4.7564E+02 
PA-231 437. 9.28 2.6043E+02 
PA-234 115. 21.72 5.4109E+01 
NP-237 28. 86.50 1.4086E+02 
AM-241 115. 59.54 8.7403E+01 



VAX/VMS Peak Search Report Generated 2-NOV-19 98 15:03:24.02 

C o n f i g u r a t i o n 
Adfeyses by 
CjWJKit ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
S t a r t channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA2 0 0: [GAMMA.SCUSR.ARCHIVE]SMP_9 81017315_GE1_BAFIL_4 5201.CNF 
PEAK V16.6 PEAKEFF V2.2 
WGSB5-40 

2-NOV-1998 00:00:00 
9810173-15 
FILTER 
GE1 
0 00:05:00.00 
25 
3.00000 
No 

A c q u i s i t i o n date : 
Sample Q u a n t i t y : 
Sample Geometry : 
Detector Geometry: 
Elapsed r e a l time: 
End channel : 
Gaussian : 

2-NOV-1998 14:58:06. 
1.00000E+00 FILTER 

BAFIL 
0 00:05:00.11 
4096 
10.00000 

0 . 0! 

Pk I t Energy Area 

1 4 30.92 690 
2 4 35.26 201 
3 1 62 . 09 62 
4 1 65 . 80 35 
5 0 81. 08 313 
6 0 92 . 06 20 
7 6 111.17 60 
8 6 115.81 19 
9 0 276.10 22 

10 0 303.05 41 
11 0 333.97 15 

Wk h 0 355.84 154 

m 383.71 42 

i? 4 386.75 57 
15 0 418.94 10 
16 0 510.30 10 

Bkgnd FWHM Channel L e f t 

32 1 .48 31 .01 27 
24 2 .05 35 .35 27 
39 2 .36 62 .21 48 
33 2 . 01 65 .93 48 
30 1 .43 81 .23 76 
31 1 . 75 92 .23 88 
21 3 . 90 111 .36 107 
19 2 .21 116 .00 107 
8 2 . 19 276 .48 272 

20 1 . 60 303 .45 298 
11 1 .39 334 .41 331 
15 1 .70 356 .30 351 
0 2 .60 384 .20 381 
0 2 . 63 387 .24 381 
2 2 .27 419 .46 417 
0 2 . 96 510 . 90 507 

Pw Cts/Sec % E r r F i t 

14 2 .30E+00 4 .0 4 .89E+00 
14 6 .70E-01 10 . 0 
21 2 .07E-01 22 .4 2 .57E+00 
21 1 .18E-01 32 . 6 
10 1 .04E+00 6 . 5 
9 6 . 70E-02 54 . 9 

17 1 .99E-01 21 . 3 1 .55E+00 
17 6 .47E-02 46 . 3 
9 7 .20E-02 32 . 8 
9 1 .37E-01 25 . 1 
8 5 .1&E-02 43 . 8 

10 5 .13E-01 9 .3 
13 1 .41E-01 17 . 1 3 .28E+00 
13 1 .90E-01 16 . 8 
6 3 .28E-02 41 .3 
7 3 .33E-02 31 . 6 

00228 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810173-15 

Page : 2 
Acq u i s i t i o n date : 2-NOV-1998 14:58:06 

Total number of l i n e s i n spectrum 
Number of u n i d e n t i f i e d l i n e s 
Number of li n e s t e n t a t i v e l y i d e n t i f i e d by NID 

16 
12 
4 

Nuclide Type : FISSION 
Wtd Mean 

Uncorrected 
Nuclide H l i f e Decay pCi/FILTER 
BA-133 10.50Y 1.00 4.809E+02 

Total A c t i v i t y 

Nuclide Type : NATURAL 

4.809E+02 

Nuclide H l i f e 
TH-234 4.47E+09Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 9.812E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4.809E+02 

4.809E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
9.812E+02 

25.00% 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
1.308E+02 27.19 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
5.439E+02 55.43 

Total A c t i v i t y : 9.812E+02 9.812E+02 

Grand Total A c t i v i t y : 1.462E+03 

Flags: "K" = Keyline not found 
"E" = Manually edited 

1.462E+03 

"M" = Manually accepted 
"A" = Nuclide s p e c i f i c abn. l i m i t 

00229 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810173-15 

Page : 3 
A c q u i s i t i o n date : 2-NOV-1998 14:58:06 

NiWlide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
BA-133 81.00 33.00* 1.406E+01 6.073E+02 6.074E+02 39.55 OK 

302.84 17.80 6.039E+00 3.449E+02 3.449E+02 96.48 OK 
356.01 60.00 5.128E+00 4.509E+02 4.509E+02 39.13 OK 

F i n a l Mean f o r 3 V a l i d Peaks = 4.809E+02+/- 1.308E+02 ( 27.19%) 

Nuclide Type: NATURAL 

Uncorrected Decay Corr 2-Sigma 
Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
TH-234 63.29 3.80* 1.498E+01 9.812E+02 9.812E+02 55.43 OK 

F i n a l Mean f o r 1 V a l i d Peaks = 9.812E+02+/- 5.439E+02 ( 55.43%) 

Flag: "*" = Keyline 

on 7%n 



Minimum Detectable A c t i v i t y Report 
Sample ID : 9810173-15 

Page : 4 
A c q u i s i t i o n d a t e : 2-NOV-1998 14:58:06 

Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 24 . 122.06 2.2504E+01 
CD-109 30 . 88 . 03 4.9505E+02 
PA-231 351. 9.28 2.3427E+02 
PA-234 98 . 21.72 4.9983E+01 
NP-237 24 . 86.50 1.3255E+02 
AM-241 108 . 59.54 8.5068E+01 

00231 
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ARTHUR D. LITTLE 
Environmental Monitoring and Analysis Unit 
Volatile Organic Compounds in Soil and Water Blank Samples 
Project Narrative 

Entered By: Richard Purdv Date: November 11. 1998 

Client: Dow Cogburn Package Number: 1353 

Project Name: Shell Westgate Project Number: 38051 

Volatile Organic Compounds in Soil and Water Blank Samples 

Sample Receipt 

Arthur D. Little, Inc. received twenty-four (24) soil samples and two (2) water blank 
samples on September 25, 1998 on behalf of Dow Cogburn. All samples were received 
intact and in good condition. The soil samples were preserved with methanol prior to 
shipping. Additional pertinent sample receipt information is noted on the chain of 
custody records included as part of this deliverable. Data for the following samples are 
reported in this package: 

WG-SB1-7 

WG-SB2-10 

WG-SB3-24 

WG-SB4-40 

WG-SB1-12 

WG-SB2-20 

WG-SB3-30 

WG-SB5-7 

WG-SB1-20 

WG-SB2-30 

WG-SB3-40 

WG-SB5-14 

WG-SB1-30 

WG-SB2-42 

WG-SB4-5 

WG-SB5-22 

WG-SB1-40 

WG-SB3-7 

WG-SB4-14 

WG-SB5-32 

WG-SB2-7 

WG-SB3-10 

WG-SB4-30 

WG-SB5-40 

Laboratory Methods 

The samples were analyzed for Volatile Organic Compounds in accordance with 
Method 8260B, "Volatile Organic Compounds by Gas Chromatography/Mass 
Spectrometry (GC/MS)" (USEPA SW846, Test Methods for Evaluating Solid Waste). 
The samples were prepared for analysis diluting the methanol to a known volume and 
spiking a 200uL portion of the methanol extract into reagent water. The resulting 
solution was analyzed by purge and trap GC/MS. 

Quality control samples include preparation blanks, laboratory control samples 
(BS/BSD), matrix spike and duplicate samples. 

Quality Assurance/Quality Control 

Quality assurance and quality control procedures for the analyses are documented in the 
laboratory quality assurance plan and standard operating procedures (SOPs). 

Approved By: 

ArthirD 

Date: ll/ll HY 



ARTHUR D. LITTLE 
Environmental Monitoring and Analysis Unit 
Volatile Organic Compounds in Soil and Water Blank Samples 
Project Narrative 

The mass spectrometer tune is verified using BFB at the start of each analytical 
sequence, before the calibration. Continuing calibration standards are analyzed every 
twelve hours. Target compounds are quantified from the average response factor (RRF) 
of the calibration curve. 

Quality assurance audits were performed on all data generated as part of this 
deliverable. Please note the following: 

• Methanol had been added to the soils during the sampling process, limiting the 
laboratory to the methanol dilution analysis technique. 

• Initial and continuing calibration standards met quality control requirements with the 
exception of the %RSD for vinyl chloride in the initial calibration. This compound 
was not detected in the samples. 
The recoveries for the surrogate and matrix spike compounds met control limit 
requirements. Duplicate analyses met precision requirements. 

The final report includes the following components: 

• Narrative - includes project discussion, sample listing, report qualifiers 
• Chain of Custody - includes all signed chain of custody records and observation 

forms for the reported field samples. 
. Data Tables - includes data summary, surrogate recovery summary and quality 

control results 

The minimum reporting limits (MRL) were adjusted for sample size and dilution 
amounts. The minimum reporting limits (MRL) were calculated based on the low 
calibration standard (10 ug/L). 

Qualifiers used in the reporting of the analytical data are described in the table of Report 
Qualifiers. 

Arthir D 

Approved By: Date: 



ARTHUR D. LITTLE 
Environmental Monitoring and Analysis Unit 
Volatile Organic Compounds in Soil and Water Blank Samples 
Project Narrative 

Report Qualifiers 

Qualifier Explanation 

J Concentration between the adjusted minimum reporting limit (MRL) and the 
adjusted method detection limit (MDL) 

ND Concentration below MDL 

D Concentration quantitated from dilution analysis 

B Detected in the associated procedural blank 

DO Diluted out; result could not be measured 

Additional qualifiers may be used as defined in the individual data reports or project narrative 

Arthir D Littie 







Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1353 
Data Table: VOA - Main • Not Surrogate Corrected 

Field ID WG-SB1-TB WG-SB5-EB WG-SB1-7 WG-SB1-12 WG-SB1-20 
Lab ID 98D2995 98D3020 98D2996 98D2997 98D2998 
Lab Batch B0167 B0167 B0167 B0167 B0167 
File DV2560.D DV2561.D DV2S62.D DV2563.D DV2584.D 
Sample Type SAMP SAMP SAMP SAMP SAMP 
Weight Basis WET WET WET WET WET 
Matrix SOIL SOIL SOIL SOIL SOIL 
Sample Size 5 mL 5 mL 0.175 g 0.313 g 0.254 g 
Associated Blank 092998VBLK01 092998VBLK01 092998VBLK01 092998VBLK01 092998VBLK01 
Field Date 09/23/98 09/23/98 09/23/98 09/23/98 09/23/98 
Extract Date 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 
Analysis Date 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 
Min Reporting Limit 10 10 280 160 200 
Units ug/L ug/L ug/Kg ug/Kg ug/Kg 

Dichlorodifluoromethane ND ND ND ND ND 
Chloromethane ND ND ND ND ND 
Vinyl chloride ND ND ND ND ND 
Bromomethane ND ND ND ND ND 
Chloroethane ND ND ND ND ND 
Trlchlorofluoromethane ND ND ND ND ND 
1,1-Dichioroethene ND ND ND ND ND 
Acetone 41 29 ND ND ND 
Methylene chloride 3.4 JB 5.4 JB ND ND ND 
trans-1,2-Dlchloroethene ND ND ND ND ND 
1,1-Dlchloroethane ND ND ND ND ND 
2,2-Dlchloropropane ND ND ND ND ND 
cis-1,2-Dichloroethene ND ND ND ND ND 
2-Butanone (MEK) ND ND ND ND ND 
Bromochloromethane ND ND ND ND ND 
Chloroform ND ND ND ND ND 
1,1,1 -Trlchloroethane ND ND ND ND ND 
Carbon tetrachloride ND ND ND ND ND 
1,1 -Dichloropropene ND ND ND ND ND 
Benzene NO ND ND ND ND 
1,2-Oichloroethane ND ND ND ND ND 
Trichloroethene ND ND ND ND ND 
1,2-Dichloropropane ND ND ND ND ND 
Dibromomethane 3.1 J ND ND ND ND 
Bromodichloromethane ND ND ND ND ND 
cis-1,3-Oichloropropene ND ND ND ND ND 
4-Methyl-2-pentanone ND ND ND ND ND 
Toluene ND ND ND ND ND 
trans-1,3-Dichloropropene ND ND ND ND ND 
1,1 ,2-Trichloroethane ND ND ND ND ND 
Tetrachloroethene ND ND ND ND ND 
1,3-Dlchloropropane ND ND ND ND ND 
2-Hexanone 2.1 J ND ND ND ND 
Dibromochloromethane ND ND ND ND ND 
1,2-Dibromoethane ND ND ND ND ND 
Chlorobenzene ND ND ND ND ND 
1,1,1,2-Tetrachloroethane ND ND ND ND ND 
Ethylbenzene ND ND ND ND ND 
m,p-Xylene ND ND ND ND ND 
o-Xylene ND ND ND ND ND 
Styrene ND ND ND ND ND 
Bromoform ND ND ND ND ND 
Isopropylbenzene ND ND ND ND ND 
Bromobenzene ND ND ND ND ND 
1,1,2,2-Tetrachloroethane ND ND ND ND ND 
1,2,3-Trichloropropane ND ND ND ND ND 
n-Propylbenzene ND ND ND ND ND 
2-Chlorotoluene ND ND ND ND ND 
4-Chlorotoluene ND ND ND ND ND 
1,3,5-Trimethylbenzene ND ND ND ND ND 
tert-Butylbenzene ND ND ND ND ND 
1,2,4-Trimethylbenzene ND ND ND ND ND 
sec-Butylbenzene ND ND ND ND ND 
1,3-Oichlorobenzene ND ND ND ND ND 
4-lsopropyltoluene ND ND ND ND ND 
1,4-Dichlorobenzene ND ND ND ND ND 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1353 
Data Table: VOA - Main • Not Surrogate Corrected 

Field ID WG-SB1-TB WG-SB5-EB WG-SB1-7 WG-SB1-12 WG-SB1-20 

Lab ID 98D2995 98D3020 98D2996 98D2997 98D2998 
Lab Batch B0167 B0167 B0167 B0167 B0167 
File DV2560.D DV2561.D DV2562.D DV2563.D DV2564.D 
Sample Type SAMP SAMP SAMP SAMP SAMP 
Weight Basis WET WET WET WET WET 
Matrix SOIL SOIL SOIL SOIL SOIL 
Sample Size 5 mL 5 mL 0.175 g 0.313 g 0.254 g 
Associated Blank 092998VBLK01 092998VBLK01 092998VBLK01 092998VBLK01 092998VBLK01 
Field Date 09/23/98 09/23/98 09/23/98 09/23/98 09/23/98 
Extract Date 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 
Analysis Date 09/29/98 09/29/98 09/29/98 09/29/98 09/29/98 
Min Reporting Limit 10 10 280 160 200 
Units ug/L ug/L ug/Kg ug/Kg ug/Kg 

1 ̂ -Dichlorobenzene ND ND ND ND ND 
n-Butylbenzene 0.74 JB ND ND ND ND 
1.2-Oibromo-3-chloropropane ND ND ND ND ND 
1,2,4-Trichlorobenzene 1.4 JB ND ND ND ND 
Hexachlorobutadiene ND ND ND ND ND 
Naphthalene 4.8 JB 0.38 JB ND ND ND 
1,2,3-Trichlorobenzene 2.1 JB ND ND ND ND 

•/.Dibromofluoromethane 93 89 92 98 98 
%Toluene-d8 97 97 96 96 97 
%4-Bromofluorobenzene 89 92 87 91 91 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1353 
Data Table: VOA - Main - Not Surrogate Corrected 

Field ID WG-SB1-30 WG-SB1-40 WG-SB1-40 WG-SB2-7 WG-SB2-10 
Lab ID 98D2999 98D3000 98D3000DUP 98D3001 98D3002 
Lab Batch B0167 B0167 B0167 B0167 B0167 
File DV2565.D DV2572.D DV2573.D DV2574.D DV2575.D 
Sample Type SAMP SAMP QC SAMP SAMP 
Weight Basis WET WET WET WET WET 
Matrix SOIL SOIL SOIL SOIL SOIL 
Sample Size 0.441 g 0.311 g 0.311 g 0.132 g 0.268 g 
Associated Blank 092998VBLK01 092998VBLK02 092998VBLK02 092998VBLK02 092998VBLK02 
Field Date 09/23/98 09/23/98 09/23/98 09/23/98 09/23/98 
Extract Date 09/29/98 09/29/98 09/30/98 09/30/98 09/30/98 
Analysis Date 09/29/98 09/29/98 09/30/98 09/30/98 09/30/98 
Min Reporting Limit 110 160 160 380 190 
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

Dichlorodifluoromethane ND ND ND ND ND 
Chloromethane ND ND ND ND ND 
Vinyl chloride ND ND ND ND ND 
Bromomethane ND ND ND ND ND 
Chloroethane ND ND ND ND ND 
Trichlorofluoromethane ND ND ND ND ND 
1,1-Dichioroethene ND ND ND ND ND 
Acetone ND ND ND ND ND 
Methylene chloride ND ND ND ND ND 
trans-1,2-Dichloroethene ND ND ND ND ND 
1,1 -Olchloroethane ND ND ND ND ND 
2,2-Olchloropropane ND ND ND ND ND 
cis-1,2-Dichioroethene ND ND ND ND ND 
2-Butanone (MEK) ND ND ND ND ND 
Bromochloromethane ND ND ND ND ND 
Chloroform ND ND ND ND ND 
1,1,1 -Trlchloroe thane ND ND ND ND ND 
Carbon tetrachloride ND ND ND ND ND 
1,1 -Dichloropropene ND ND ND ND ND 
Benzene ND ND ND ND ND 
1,2-Olchloroethane ND ND ND ND ND 
Trichloroethene ND ND ND ND ND 
1,2-Dichloropropane ND ND ND ND ND 
Dibromomethane ND ND ND ND ND 
Bromodichloromethane ND ND ND ND ND 
cis-1,3-Olchloropropene ND ND ND ND ND 
4-Methyl-2-pentanone ND ND ND ND ND 
Toluene ND ND ND ND ND 
trans-1,3-Dichloropropene ND ND ND ND ND 
1,1,2-Trichloroethane ND ND ND ND ND 
Tetrach loroethene ND ND ND ND ND 
1,3-Dichloropropane ND ND ND ND ND 
2-Hexanone ND ND ND ND ND 
Dibromochloromethane ND ND ND ND ND 
1,2-Dibromoethane ND ND ND ND ND 
Chlorobenzene ND ND ND ND ND 
1,1,1,2-Tetrachloroe thane ND ND ND ND ND 
Ethylbenzene ND ND ND ND ND 
m,p-Xylene ND ND ND ND ND 
o-Xylene ND ND ND ND ND 
Styrene ND ND ND ND ND 
Bromoform ND ND ND ND ND 
Isopropylbenzene ND ND ND ND ND 
Bromobenzene ND ND ND ND ND 
1,1,2,2-Tetrachloroethane ND ND ND ND ND 
1,2,3-Trichloropropane ND ND ND ND ND 
n-Propylbenzene ND ND ND ND ND 
2-Chlorotoluene ND ND ND ND ND 
4-Chlorotoluene ND ND ND ND ND 
1,3,5-Trimethylbenzene ND ND ND ND ND 
tert-Butylbenzene ND ND ND ND ND 
1,2,4-Trimethylbenzene ND ND ND ND ND 
sec-Butylbenzene ND ND ND ND ND 
1,3-Dichlorobenzene ND ND ND ND ND 
4-lsopropyltoluene ND ND ND ND ND 
1,4-Dlchlorobenzene ND ND ND ND ND 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1353 
Data Table: VOA • Main • Not Surrogate Corrected 

Field ID WG-SB1-30 WG-SB1-40 WG-SB1-40 WG-SB2-7 WG-SB2-10 

Lab ID 98D2999 98D3000 98D3000DUP 98D3001 98D3002 

Lab Batch B0167 B0167 B0167 B0167 B0167 

File DV2565.D DV2572.D DV2573.D DV2574.D DV2575.D 

Sample Type SAMP SAMP QC SAMP SAMP 

Weight Basis WET WET WET WET WET 

Matrix SOIL SOIL SOIL SOIL SOIL 

Sample Size 0.441 g 0.311 g 0.311 g 0.132 g 0.268 g 

Associated Blank 092998VBLK01 092998VBLK02 092998VBLK02 092998VBLK02 092998VBLK02 

Field Date 09/23/98 09/23/98 09/23/98 09/23/98 09/23/98 

Extract Date 09/29/98 09/29/98 09/30/98 09/30/98 09/30/98 

Analysis Date 09/29/98 09/29/98 09/30/98 09/30/98 09/30/98 

Min Reporting Limit 110 160 160 380 190 
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

1,2-Oichlorobenzene 
n-Butylbenzene 
1,2-Dlbromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 

'/•Dibromofluoromethane 
%Toluene-d8 
'/•4-Bromofluorobenzene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

94 
100 
92 

90 
97 
91 

93 
96 
88 

87 
99 
92 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

93 
96 
89 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1353 
Data Table: VOA - Main • Not Surrogate Corrected 

Field ID WG-SB2-30 WG-SB2-30 WG-SB2-42 WG-SB3-7 WG-SB3-10 
Lab ID 98D3004MS 98D3004MSD 98D3005 98D3006 98D3007 
Lab Batch B0167 B0167 B0167 B0167 B0167 
File DV2578.D DV2579.D DV2580.D DV2581.D DV2582.D 
Sample Type QC QC SAMP SAMP SAMP 
Weight Basis WET WET WET WET WET 
Matrix SOIL SOIL SOIL SOIL SOIL 
Sample Size 0.28 g 0.28 g 0.312 g 0.277 g 0.285 g 
Associated Blank 092B98VBLK02 092998VBLK02 092998VBLK02 092998VBLK02 092998VBLK02 
Field Date 09/23/98 09/23/98 09/23/98 09/23/98 09/23/98 
Extract Date 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 
Analysis Date 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 
Min Reporting Limit 180 180 160 180 180 
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

Dichlorodifluoromethane ND ND ND ND ND 
Chloromethane ND ND ND ND ND 
Vinyl chloride ND ND ND ND ND 
Bromomethane ND ND ND ND ND 
Chloroethane ND ND ND ND ND 
Trichlorofluoromethane ND ND ND ND ND 
1,1 -Dichioroethene 540 560 ND ND ND 
Acetone ND ND ND ND ND 
Methylene chloride ND ND ND ND ND 
trans-1,2-Dichloroethene ND ND ND ND ND 
1,1 -Olchloroethane ND ND ND ND ND 
2,2-Olchloropropane ND ND ND ND ND 
cis-1,2-Dichioroethene ND ND ND ND ND 
2-Butanone (MEK) ND ND ND ND ND 
Bromochloromethane ND ND ND ND ND 
Chloroform ND ND ND ND ND 
1,1,1-Trichloroethane ND ND ND ND ND 
Carbon tetrachloride NO ND ND ND ND 
1,1-Oichloropropene ND ND ND ND ND 
Benzene 750 760 ND ND ND 
1,2-Olchloroethane ND ND ND ND ND 
Trichloroethene 760 750 ND ND ND 
1,2-Dlchloropropane ND ND ND ND ND 
Dibromomethane ND ND ND ND ND 
Bromodichloromethane ND ND ND ND ND 
cis-1,3-Dichloropropene ND ND ND ND ND 
4-Methyl-2-pentanone ND ND ND ND ND 
Toluene 760 750 ND ND ND 
trans-1,3-Dichloropropene ND ND ND ND ND 
1,1,2-Trichloroethane ND ND ND ND ND 
Tetrachloroethene ND ND ND ND ND 
1,3-Olchloropropane ND ND ND ND ND 
2-Hexanone ND ND ND ND ND 
Dibromochloromethane ND ND ND ND ND 
1,2-Dibromoethane ND ND ND ND ND 
Chlorobenzene 770 770 ND ND ND 
1,1,1,2-Tetrachloroethane ND ND ND ND ND 
Ethylbenzene ND ND ND ND ND 
m,p-Xylene ND ND ND ND ND 
o-Xylene ND ND ND ND ND 
Styrene ND ND ND ND ND 
Bromoform ND ND ND ND ND 
Isopropylbenzene ND ND ND ND ND 
Bromobenzene ND ND ND ND ND 
1,1,2,2-Tetrachloroethane ND ND ND ND ND 
1,2,3-Trichloropropane ND ND ND ND ND 
n-Propylbenzene ND ND ND ND ND 
2-Chlorotoluene ND ND ND ND ND 
4-Chlorotoluene ND ND ND ND ND 
1,3,5-Tri methyl benzene ND ND ND ND ND 
tert-Butyl benzene ND ND ND ND ND 
1,2,4-Trimethylbenzene ND ND ND ND ND 
sec-Butylbenzene ND ND ND ND ND 
1,3-Dichlorobenzene ND ND ND ND ND 
4-lsopropyltoluene ND ND ND ND ND 
1,4-Dichlorobenzene ND ND ND ND ND 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1353 
Data Table: VOA • Main - Not Surrogate Corrected 

Field ID WG-SB2-30 WG-SB2-30 WG-SB2-42 WG-SB3-7 WG-SB3-10 
Lab ID 98D3004MS 98D3004MSD 98D3005 98D3006 98D3007 
Lab Batch B0167 B0167 B0167 B0167 B0167 
File DV2578.D DV2579.D DV2580.D DV2581.D DV2582.D 
Sample Type QC QC SAMP SAMP SAMP 
Weight Basis WET WET WET WET WET 
Matrix SOIL SOIL SOIL SOIL SOIL 
Sample Size 0.28 g 0.28 g 0.312 g 0.277 g 0.285 
Associated Blank 092998VBLK02 092998VBLK02 092998VBLK02 092998VBLK02 092998VBLK02 
Field Date 09/23/98 09/23/98 09/23/98 09/23/98 09/23/98 
Extract Date 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 
Analysis Date 09/30/98 09/30/98 09/30/98 09/30/98 09/30/9B 
Min Reporting Limit 180 180 160 180 180 
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

1,2-Dichlorobenzene ND ND ND ND 
n-Butylbenzene ND ND ND ND 
1,2-Dlbromo-3-chloropropane ND ND ND ND 
1,2,4-Trichlorobenzene ND ND ND ND 
Hexachlorobutadiene ND ND ND ND 
Naphthalene ND ND ND ND 
1,2,3-Trichlorobenzene ND ND ND ND 

'/•Dibromofluoromethane 85 86 85 87 95 
"/•Toluene-dS 97 100 97 92 91 
%4-Bromofluorobenzene 89 83 68 90 89 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1353 
Data Table: VOA - Main • Not Surrogate Corrected 

Field ID WG-SB3-24 WG-SB3-40 WG-SB4-5 WG-SB4-14 WG-SB4-30 

Lab ID 98D3008 98D3010 98D3011 98D3012 9803013 

Lab Batch B0167 B0167 B0167 B0167 B0167 

File DV2583.D DV2589.D DV2590.D DV2591.D DV2592.D 

Sample Type SAMP SAMP SAMP SAMP SAMP 

Weight Basis WET WET WET WET WET 

Matrix SOIL SOIL SOIL SOIL SOIL 

Sample Size 0.268 g 0.324 g 0.28 g 0.255 g 0.304 g 

Associated Blank 092998VBLK02 093098VBLK01 093098VBLK01 093098VBLK01 093098VBLK01 

Field Date 09/23/98 09/23/98 09/24/98 09/24798 09/24/98 

Extract Date 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 

Analysis Date 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 

Min Reporting Limit 190 150 180 200 160 
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

Dichlorodifluoromethane ND ND ND ND ND 

Chloromethane ND ND ND ND ND 

Vinyl chloride ND ND ND ND ND 

Bromomethane ND ND ND ND ND 
Chloroethane ND ND ND ND ND 

Trichlorofluoromethane ND ND ND ND ND 
1,1 -Dichioroethene ND ND ND ND ND 

Acetone ND ND ND ND ND 

Methylene chloride ND ND ND ND ND 
trans-1,2-Dichloroethene ND ND ND ND ND 
1,1-Oichloroethane ND ND ND ND ND 
2,2-Olchloropropane ND ND ND ND ND 
cis-1,2-Dichloroethene ND ND ND ND ND 
2-Butanone (MEK) ND ND ND ND ND 
Bromochloromethane ND ND ND ND NO 
Chloroform ND ND ND ND ND 
1,1,1 -Trlchloroe thane ND ND ND ND ND 
Carbon tetrachloride ND ND ND ND ND 
1,1 -Dichloropropene ND ND ND ND ND 

Benzene ND ND ND ND ND 
1,2-Olchloroethane ND ND NC ND ND 

Trichloroethene ND ND Ni. ND ND 
1,2-Dichloropropane ND ND ND ND ND 

Dibromomethane ND ND ND ND ND 
Bromodichloromethane ND ND ND ND ND 
cis-1,3-Dichloropropene ND ND ND ND ND 
4-Methyl-2-pentanone ND ND ND ND ND 
Toluene ND ND ND ND ND 
trans-1,3-Olchloropropene ND ND ND ND ND 
1,1,2-Trlchloroe thane ND ND ND ND ND 
Tetrachloroethene ND ND ND ND ND 
1,3-Dichloropropane ND ND ND ND ND 
2-Hexanone ND ND ND ND ND 
Dibromochloromethane ND ND ND ND ND 
1,2-Dibromoethane ND ND ND ND ND 
Chlorobenzene ND ND ND ND ND 
1,1,1,2-Tetrachloroethane ND ND ND ND ND 
Ethylbenzene ND ND ND ND ND 
m,p-Xylene NO ND ND ND ND 
o-Xylene ND ND ND ND ND 
Styrene ND ND ND ND ND 
Bromoform ND ND ND ND ND 
Isopropylbenzene ND ND ND ND ND 
Bromobenzene ND ND ND ND ND 
1,1,2,2-Tetrachloroethane ND ND ND ND ND 
1,2,3-Trichloropropane ND ND ND ND ND 

n-Propylbenzene ND ND ND ND ND 
2-Chlorotoluene ND ND ND ND ND 
4-Chlorotoluene ND ND ND ND ND 
1,3,5-Trimethylbenzene ND ND ND ND ND 
tert-Butylbenzene ND ND ND ND ND 
1,2,4-Trimethylbenzene ND ND ND ND ND 
sec-Butylbenzene ND ND ND ND ND 
1,3-Dichlorobenzene ND ND ND ND ND 
4-lsopropyltoluene ND ND ND ND ND 
1,4-Dichlorobenzene ND ND ND ND ND 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1353 
Data Table: VOA • Main • Not Surrogate Corrected 

Field ID WG-SB3-24 WG-SB3-40 WG-SB4-5 WG-SB4-14 WG-SB4-30 

Lab ID 98D3008 98D3010 98D3011 98D3012 98D3013 
Lab Batch B0167 B0167 B0167 B0167 B0167 
File DV2583.D DV2589.D DV2590.D DV2591.D DV2592.D 
Sample Type SAMP SAMP SAMP SAMP SAMP 
Weight Basis WET WET WET WET WET 
Matrix SOIL SOIL SOIL SOIL SOIL 
Sample Size 0.268 g 0.324 g 0.28 g 0.255 g 0.304 
Associated Blank 092998VBLK02 093098VBLK01 093098VBLK01 093098VBLK01 093098VBLK01 
Field Date 09/23/98 09/23/98 09/24/98 09/24/98 09/24/98 
Extract Date 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 
Analysis Date 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 
Min Reporting Limit 190 150 180 200 160 
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

1,2 -Dichlorobenzene 
n-Butylbenzene 
1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 

'/•Dibromofluoromethane 
%Toluene-d8 
'/•4-Bromofluorobenzene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

89 
94 
83 

85 
98 
87 

89 
95 
88 

87 
95 
86 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

87 
96 
84 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1353 
Data Table: VOA • Main • Not Surrogate Corrected 

Field ID WG-SB4-40 WG-SB5-7 WG-SB5-14 WG-SB5-22 WG-SB5-32 

Lab ID 98D3014 98D3015 98D3016 98D3017 98D3018 
Lab Batch B0167 B0167 B0167 B0167 B0167 
File DV2593.D DV2594.D OV2595.D DV2596.D DV2597.0 
Sample Type SAMP SAMP SAMP SAMP SAMP 
Weight Basis WET WET WET WET WET 
Matrix SOIL SOIL SOIL SOIL SOIL 
Sample Size 0.299 g 0.262 g 0.286 g 0.262 g 0.334 g 
Associated Blank 093098VBLK01 093098VBLK01 093098VBLK01 093098VBLK01 093098VBLK01 
Field Date 09/24/98 09/24/98 09/24/98 09/24/98 09/24/98 

Extract Date 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 

Analysis Date 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 

Min Reporting Limit 170 190 170 190 150 
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

Dichlorodifluoromethane ND ND ND ND ND 
Chloromethane ND ND ND ND ND 
Vinyl chloride ND ND ND ND ND 
Bromomethane ND ND ND ND ND 
Chloroethane ND ND ND ND ND 
Trichtorofluoromethane ND ND ND ND ND 
1,1-Dichloroethene ND ND ND ND ND 
Acetone ND ND ND ND ND 

Methylene chloride ND ND ND ND ND 

trans-1,2-Dichloroethene ND ND ND ND ND 
1,1-Olchloroethane ND ND ND ND ND 
2,2-Dichloropropane ND ND ND ND ND 
cis-1,2-Olchloroethene ND ND ND ND ND 
2-Butanone (MEK) ND ND ND ND ND 
Bromochloromethane ND ND ND ND ND 
Chloroform ND ND ND ND ND 
1,1,1 -Trichloroethane ND ND ND ND ND 
Carbon tetrachloride ND ND ND ND ND 
1,1 -Dichloropropene ND ND ND ND ND 
Benzene ND ND ND ND ND 
1,2-Dichloroethane ND ND ND ND ND 
Trichloroethene ND ND ND ND ND 
1,2-Dlchloropropane ND ND ND ND ND 
Dibromomethane ND ND ND ND ND 
Bromodichloromethane ND ND ND ND ND 
cls-1,3-Dichloropropene ND ND ND ND ND 
4-Methyl-2-pentanone ND ND ND ND ND 
Toluene ND ND ND ND ND 
trans-1,3-Dichloropropene ND ND ND ND ND 
1,1 ̂ -Trichloroethane ND ND ND ND ND 
Tetrachloroethene ND ND ND ND ND 
1,3-Dlchloropropane ND ND ND ND ND 
2-Hexanone ND ND ND ND ND 
Dibromochloromethane ND ND ND ND ND 
1,2-Dlbromoethane ND ND NO ND ND 
Chlorobenzene ND ND ND ND ND 
1,1,1,2-Tetrachloroe thane ND ND ND ND ND 
Ethylbenzene ND ND ND ND ND 

m,p-Xylene ND ND ND ND ND 
o-Xylene ND ND ND ND ND 
Styrene ND ND ND ND ND 
Bromoform ND ND ND ND ND 
Isopropylbenzene ND ND ND ND ND 

Bromobenzene ND ND ND ND ND 
1,1,2,2-Tetrachloroethane ND ND ND ND ND 
1,2,3-Trichloropropane ND ND ND ND ND 
n-Propylbenzene ND ND ND ND ND 
2-Chlorotoluene ND ND ND ND ND 
4-Chlorotoluene ND ND ND ND ND 
1,3,5-Trimethylbenzene ND ND ND ND ND 
tert-Butylbenzene ND ND ND ND ND 
1,2,4-Trimethylbenzene ND ND ND ND ND 
sec-Butylbenzene ND ND ND ND ND 
1,3-Dichlorobenzene ND ND ND ND ND 
4-lsopropyltoluene ND ND ND ND ND 
1,4-Olchlorobenzene ND ND ND ND ND 
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Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1353 
Data Table: VOA - Main • Not Surrogate Corrected 

Field ID WG-SB4-40 WG-SB5-7 WG-SB5-14 WG-SB5-22 WG-SB5-32 
Lab 10 98D3014 98D3015 98D3016 98D3017 98D3018 
Lab Batch B0167 B0167 B0167 B0167 B0167 
File DV2593.D OV2594.0 OV2595.0 DV2596.D OV2597.D 
Sample Type SAMP SAMP SAMP SAMP SAMP 
Weight Basis WET WET WET WET WET 
Matrix SOIL SOIL SOIL SOIL SOIL 
Sample Size 0.299 g 0.262 g 0.286 g 0.262 g 0.334 g 
Associated Blank 093098VBLK01 093098VBLK01 093098VBLK01 093098VBLK01 093098VBLK01 
Field Date 09/24/98 09/24/98 09/24/98 09/24/98 09/24/98 
Extract Date 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 
Analysis Date 09/30/98 09/30/98 09/30/98 09/30/98 09/30/98 
Min Reporting Limit 170 190 170 190 150 
Units ug/Kg ug/Kg ug/Kg ug/Kg ug/Kg 

1,2-Olchlorobenzene 
n-Butylbenzene 
1,2-Dibromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
r- iihthalene 

3-Trichlorobenzene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

'/•Dibromofluoromethane 
V.Toluene-d8 
%4-Bromofluorobenzene 

84 
95 
87 

84 
100 
85 

86 
96 
84 

84 
100 
86 

85 
103 
88 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1353 
Data Table: VOA - Main - Not Surrogate Corrected 

Field ID WG-SB5-40 WG-SB2-30 WG-SB2-20 WG-SB3-30 

Lab ID 9803019 9803004 98D3003 98D3009 

Lab Batch B0167 B0167 B0167 B0167 

File DV2598.D DV2601.D DV2608.D DV2609.D 

Sample Type SAMP SAMP SAMP SAMP 

Weight Basis WET WET WET WET 
Matrix SOIL SOIL SOIL SOIL 
Sample Size 0.313 g 0.28 g 0.332 g 0.353 g 

Associated Blank 093098VBLK01 093098VBLK01 100198VBLK01 100198VBLK01 
Field Date 09/24/98 09/23/98 09/23/98 09/23/98 
Extract Date 09/30/98 10/01/98 10/01/98 10/01/98 
Analysis Date 09/30/98 10/01/98 10/01/98 10/01/98 
Min Reporting Limit 160 180 150 140 
Units ug/Kg ug/Kg ug/Kg ug/Kg 

Dichlorodifluoromethane ND ND ND ND 

Chloromethane ND ND ND ND 
Vinyl chloride ND ND ND ND 

Bromomethane ND ND ND ND 
Chloroethane ND ND ND ND 
Trichiorofluoromethane ND ND ND ND 
1,1 -Dichioroethene ND ND ND ND 
Acetone ND ND ND ND 
Methylene chloride ND ND ND ND 
trans-1,2-Dichioroethene ND ND ND ND 
1,1-Olchloroethane ND ND ND ND 
2,2-Olchloropropane ND ND ND ND 
cis-1,2-Dichioroethene ND ND ND ND 
2-Butanone (MEK) ND ND ND ND 
Bromochloromethane ND ND ND ND 
Chloroform ND ND ND ND 
1,1,1 -Trlchloroe thane ND ND ND ND 
Carbon tetrachloride ND ND ND ND 
1,1 -Dichloropropene ND ND ND ND 
Benzene ND ND ND ND 
1,2-Olchloroethane ND ND ND ND 
Trichloroethene ND ND ND ND 
1,2-Dlchloropropane ND ND ND ND 
Dibromomethane ND ND ND ND 
Bromodichloromethane ND ND ND ND 
cls-1,3-Dichloropropene ND ND ND ND 
4-Methyl-2-pentanone ND ND ND ND 
Toluene ND ND ND ND 
trans-1,3-Dichloropropene ND ND ND ND 
1,1,2-Trichloroethane ND ND ND ND 
Tetrachloroethene ND ND ND ND 
1,3-Olchloropropane ND ND ND ND 
2-Hexanone ND ND ND ND 
Dibromochloromethane ND ND ND ND 
1,2-Dibromoethane ND ND ND ND 
Chlorobenzene ND ND ND ND 
1,1,1,2-Tetrachloroethane ND ND ND ND 
Ethylbenzene ND ND ND ND 
m.p-Xylene ND ND ND ND 
o-Xylene ND ND ND ND 
Styrene ND ND ND ND 
Bromoform ND ND ND ND 
Isopropylbenzene ND ND ND ND 
Bromobenzene ND ND ND ND 
1,1,2,2-Tetrachloroethane ND ND ND ND 
1,2,3-Trichloropropane ND ND ND ND 
n-Propylbenzene ND ND ND ND 
2-Chlorotoluene ND ND ND ND 
4-Chlorotoluene ND ND ND ND 
1,3,5-Trlmethyl benzene ND ND ND ND 
tert-6utylbenzene ND ND ND ND 
1,2,4-Trimethylbenzene ND ND ND ND 
sec-Butylbenzene ND ND ND ND 
1,3-Dichlorobenzene ND ND ND ND 
4-lsopropyltoluene ND ND ND ND 
1,4-Olchlorobenzene ND ND ND ND 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1353 
Data Table: VOA - Main • Not Surrogate Corrected 

Field ID WG-SB5-40 WG-SB2-30 WG-SB2-20 WG-SB3-30 
Lab ID 98D3019 98D3004 98D3003 98D3009 
Lab Batch B0167 B0167 B0167 B0167 
File DV2598.D DV2601.D DV2608.D DV2609.D 
Sample Type SAMP SAMP SAMP SAMP 
Weight Basis WET WET WET WET 
Matrix SOIL SOIL SOIL SOIL 
Sample Size 0.313 g 0.28 g 0.332 g 0.353 g 
Associated Blank 093098VBLK01 093098VBLK01 100198VBLK01 100198VBLK01 
Field Date 09/24/98 09/23/98 09/23/98 09/23/98 
Extract Date 09/30/98 10/01/98 10/01/98 10/01/98 
Analysis Date 09/30/98 10/01/98 10/01/98 10/01/98 
Min Reporting Limit 160 180 150 140 
Units ug/Kg ug/Kg ug/Kg ug/Kg 

1,2-Dichlorobenzene ND ND ND ND 
n-Butylbenzene ND ND ND ND 
1 ,2-Dlbromo-3-chloropropane ND ND ND ND 
1,2,4-Trichlorobenzene ND ND ND ND 
Hexachlorobutadiene ND ND ND ND 
Naphthalene ND ND ND ND 
1,2,3-Trichlorobenzene ND ND ND ND 

'/•Dibromofluoromethane 87 93 84 85 
%Toluene-d8 100 103 98 98 
'/•4-Bromofluorobenzene 86 93 85 83 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1353 
Data Table: VOA - DUP - Not Surrogate Corrected 

Field ID WG-SB1-40 WG-SB1-40 
Lab ID 98D3000 98D3000DUP 
Lab Batch B0167 B0167 
File DV2572.D DV2573.D 
Sample Type SAMP QC 
Weight Basis WET WET 
Matrix SOIL SOIL 
Sample Size 0.311 g 0.311 g 
Associated Blank 092998VBLK02 092998VBLK02 
Field Date 09/23/98 09/23/98 
Extract Date 09/29/98 09/30/98 
Analysis Date 09/29/98 09/30/98 
Min Reporting Limit 160 160 
Units ug/Kg ug/Kg 

Dichlorodifluoromethane ND ND 
Chloromethane ND ND 
Vinyl chloride ND ND 
Bromomethane ND ND 
Chloroethane ND ND 
Trichlorofluoromethane ND ND 
1,1 -Dichioroethene ND ND 
Acetone ND ND 
Methylene chloride ND ND 
trans-1,2-Dichioroethene ND ND 
1,1-Dlchloroethane ND ND 
2,2-Dichloropropane ND ND 
cls-1 J-Dichioroethene ND ND 
2-Butanone (MEK) ND ND 
Bromochloromethane ND ND 
Chloroform ND ND 
1,1,1 -Trlchloroethane ND ND 
Carbon tetrachloride ND ND 
1,1-Dlchloropropene ND ND 
Benzene ND ND 
1,2-Olchloroethane ND ND 
Trichloroethene ND ND 
1,2-Olchloropropane ND ND 
Dibromomethane ND ND 
Bromodichloromethane ND ND 
cls-1,3-Dichloropropene ND ND 
4-Methyl-2-pentanone ND ND 
Toluene ND ND 
trans-1,3-Olchloropropene ND ND 
1,1,2-Trlchloroethane ND ND 
Tetrachloroethene ND ND 
1,3-Oichloropropane ND ND 
2-Hexanone ND ND 
Dibromochloromethane ND ND 
1,2-Olbromoethane ND ND 
Chlorobenzene ND ND 
1,1,1,2-Tetrachloroethane ND ND 
Ethylbenzene ND ND 
m,p-Xylene ND ND 
o-Xylene ND ND 
Styrene ND ND 
Bromoform ND ND 
Isopropylbenzene ND ND 
Bromobenzene ND ND 
1,1,2,2-Tetrachloroethane ND ND 
1,2,3-Trichloropropane ND ND 
n-Propylbenzene ND ND 
2-Chlorotoluene ND ND 
4-Chlorotoluene ND ND 
1,3,5-Trimethylbenzene ND ND 
tert-Butylbenzene ND ND 
1,2,4-Trimethylbenzene ND ND 
sec-Butylbenzene ND ND 
1,3-Dichlorobenzene ND ND 
4-lsopropyltoluene ND ND 
1,4-Olchlorobenzene ND ND 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1353 
Data Table: VOA - DUP - Not Surrogate Corrected 

Field ID WG-SB1-40 WG-SB1-40 
Lab ID 98D3000 98D3000DUP 
Lab Batch B0167 B0167 
File DV2572.D DV2573.D 
Sample Type SAMP QC 
Weight Basis WET WET 
Matrix SOIL SOIL 
Sample Size 0.311 g 0.311 g 
Associated Blank 092998VBLK02 092998VBLK02 
Field Date 09/23/98 09/23/98 
Extract Date 09/29/98 09/30/98 
Analysis Date 09/29/98 09/30/98 
Min Reporting Limit 160 160 
Units ug/Kg ug/Kg RPD 

1,2-Dichlorobenzene 
n-Butylbenzene 
1,2-Dlbromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

'/•Dibromofluoromethane 
'/•Toluene-d8 
'/•4-Bromofluorobenzene 

90 
97 
91 

93 
96 
88 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1353 
Data Table: VOA • MS-MSD - Not Surrogate Corrected 

Field ID WG-SB2-30 WG-SB2-30 
Lab ID 98D3004 98D3004MS 
Lab Batch B0167 B0167 
File DV2601.D DV2578.D 
Sample Type SAMP QC 
Weight Basis WET WET 
Matrix SOIL SOIL 
Sample Size 0.28 g 0.28 
Associated Blank 093098VBLK01 092998VBLK02 
Field Date 09/23/98 09/23/98 
Extract Date 10/01/98 09/30/98 
Analysis Date 10/01/98 09/30/98 
Min Reporting Limit 180 180 
Units ug/Kg ug/Kg 

Dichlorodifluoromethane ND 
Chloromethane ND 
Vinyl chloride ND 
Bromomethane ND 
Chloroethane ND 
Trichlorofluoromethane ND 
1,1-Oichloroethene ND 540 
Acetone ND 
Methylene chloride ND 
trans-1 ̂ -Dichioroethene ND 
1,1-Oichloroethane ND 
2,2-Olchloropropane ND 
cis-1,2-Olchloroethene ND 
2-Butanone (MEK) ND 
Bromochloromethane ND 
Chloroform ND 
1,1,1 -Trlchloroethane ND 
Carbon tetrachloride ND 
1,1 -Dichloropropene ND 
Benzene ND 750 
1,2-Dichloroethane ND 
Trichloroethene ND 760 
1,2-Dlchloropropane ND 
Dibromomethane ND 
Bromodichloromethane ND 
cis-1,3-Oichloropropene ND 
4-Methyl-2-pentanone ND 
Toluene ND 760 
trans-1,3-Dichloropropene ND 
1,1,2-Trlchloroethane ND 
Tetrachloroethene ND 
1,3-Dlchloropropane ND 
2-Hexanone ND 
Dibromochloromethane ND 
1,2-Dlbromoethane ND 
Chlorobenzene ND 770 
1,1,1,2-Tetrachloroethane ND 
Ethylbenzene ND 
m,p-Xylene ND 
o-Xylene ND 
Styrene ND 
Bromoform ND 
Isopropylbenzene ND 
Bromobenzene ND 
1,1,2,2-Tetrachloroethane ND 
1 ,2,3-Trichloropropane ND 
n-Propylbenzene ND 
2-Chlorotoluene ND 
4-Chlorotoluene ND 
1,3,5-Trlmethylbenzene ND 
tert-Butylbenzene ND 
1 ,2,4-Trimethylbenzene ND 
sec-Butylbenzene ND 
1,3-Dichlorobenzene ND 
4-lsopropyltoluene ND 
1,4-DIChlorobenzene ND 
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WG-SB2-30 
98D3004MSD 

B0167 
DV2579.D 

QC 
WET 
SOIL 

g 0.28 g 
092998VBLK02 

09/23/98 
09/30/98 
09/30/98 

180 
T %R Q ug/Kg T %R Q RPD Q 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

893 60 560 893 63 4.9 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

893 84 760 893 85 1.2 
ND ND 

893 85 750 893 84 1.2 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

893 85 750 893 84 1.2 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

893 86 770 893 86 0 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1353 
Data Table: VOA • MS-MSD • Not Surrogate Corrected 

Field ID WG-SB2-30 WG-SB2-30 WG-SB2-30 
Lab ID 98D3004 98D3004MS 98D3004MSD 
Lab Batch B0167 B0167 B0167 
File DV2601.D DV2578.D DV2579.D 
Sample Type SAMP QC QC 
Weight Basis WET WET WET 
Matrix SOIL SOIL SOIL 
Sample Size 0.28 g 0.28 g 0.28 g 
Associated Blank 093098VBLK01 092998VBLK02 092998VBLK02 
Field Date 09/23/98 09/23/98 09/23/98 
Extract Date 10/01/98 09/30/98 09/30/98 
Analysis Date 10/01/98 09/30/98 09/30/98 
Min Reporting Limit 180 180 180 
Units ug/Kg ug/Kg T %R Q ug/Kg 

1 ,2-Dichlorobenzene ND ND ND 
n-Butylbenzene ND ND ND 
1,2-Dlbromo-3-chloropropane ND ND ND 
1,2,4-Trichlorobenzene ND ND ND 
Hexachlorobutadiene ND ND ND 
Naphthalene ND ND ND 
1,2,3-Trichlorobenzene ND ND ND 

•/•Dibromofluoromethane 93 85 86 
•/•Toluene-d8 103 97 100 
%4'BromQfluorobenzene 93 89 83 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1353 
Data Table: VOA - BS-BSD - Not Surrogate Corrected 

Laboratory Laboratory 
Field ID Procedural Blank Control Sample Control Sample 
Lab ID 092998VBLK01 092998VLCS01 092998VLCS02 
Lab Batch B0167 B0167 B0167 
File DV2559.D DV2566.D DV2567.D 
Sample Type QC QC QC 
Weight Basis VOLUME VOLUME VOLUME 
Matrix WATER WATER WATER 
Sample Size 5 mL 5 mL 5 mL 
Associated Blank NA 092998VBLK01 092998VBLK01 
Field Date NA NA NA 
Extract Date 09/29/98 09/29/98 09/29/98 
Analysis Date 09/29/98 09/29/98 09/29/98 
Min Reporting Limit 10 10 10 
Units ug/L ug/L T %R Q ug/L 

Dichlorodifluoromethane ND ND ND 
Chloromethane ND ND ND 
Vinyl chloride ND ND ND 
Bromomethane ND ND ND 
Chloroethane ND ND ND 
Trichlorofluoro methane ND ND ND 
1,1 -Dichioroethene ND 33 50 66 37 
Acetone ND ND ND 
Methylene chloride 4.1 J ND 3.6 JB 
trans-1,2 -Dichioroethene ND ND ND 
1,1-Dlchloroethane ND ND ND 
2,2-Dlchloropropane ND ND ND 
cis-1,2-Dichloroethene ND ND ND 
2-Butanone (MEK) ND ND ND 
Bromochloromethane ND ND ND 
Chloroform ND ND ND 
1,1,1-Trichloroethane ND ND ND 
Carbon tetrachloride ND ND ND 
1,1-Dichloropropene ND ND ND 
Benzene ND 41 50 82 44 
1,2-Dichloroethane ND ND ND 
Trichloroethene ND 43 50 86 44 
1,2-Dichloropropane ND ND ND 
Dibromomethane ND ND ND 
Bromodichloromethane ND ND ND 
cis-1,3-Dichloropropene ND ND ND 
4-Methyl-2-pentanone ND ND ND 
Toluene ND 42 50 84 44 
trans-1,3-Dichloropropene ND ND ND 
1,1,2-Trichloroethane ND ND ND 
Tetrachloroethene ND ND ND 
1,3-Dlchloropropane ND ND ND 
2-Hexanone ND ND ND 
Dibromochloromethane ND ND ND 
1,2-Dlbromoethane ND ND ND 
Chlorobenzene ND 43 50 86 44 
1,1,1,2-Tetrachloroethane ND ND ND 
Ethylbenzene ND ND ND 
m,p-Xylene 0.77 J ND ND 
o-Xylene ND ND ND 
Styrene ND ND ND 
Bromoform ND ND ND 
Isopropylbenzene ND ND ND 
Bromobenzene ND ND ND 
1,1,2,2-Tetrachloroethane ND ND ND 
1,2,3-Trichloropropane ND ND ND 
n-Propylbenzene 0.54 J ND ND 
2-Chlorotoluene 0.51 J ND ND 
4-Chlorotoluene ND ND ND 
1,3,5-Trlmethy Ibenzene 0.54 J ND ND 
tert-Butylbenzene ND ND ND 
1,2,4-Trimethylbenzene 0.84 J ND ND 
sec-Butylbenzene ND ND ND 
1,3-Olch lorobenzene ND ND ND 
4-lsopropyltoluene 1.1 J ND ND 
1,4-Dichlorobenzene 1.1 J ND ND 
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50 74 11 

50 88 

50 88 

50 88 

7 

2.3 

4.6 

50 88 2.3 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1353 
Data Table: VOA - BS-BSD • Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

1,2-Dichlorobenzene 
n-Butylbenzene 
1 ,2-Dlbromo-3-chloropropane 
1,2,4-Trichlorobenzene 
Hexachlorobutadiene 
Naphthalene 
1,2,3-Trichlorobenzene 

Procedural Blank 
092998VBLK01 

B0167 
DV2559.D 

QC 
VOLUME 

WATER 
5 mL 

NA 
NA 

09/29/98 
09/29/98 

10 
ug/L 

0.63 J 
1.6 J 

ND 
2.1 J 

ND 
3.1 J 
2.5 J 

Laboratory 
Control Sample 
092998VLCS01 

B0167 
DV2566.D 

QC 
VOLUME 

WATER 
5 mL 

092998VBLK01 
NA 

09/29/98 
09/29/98 

10 
ug/L 

ND 
ND 
ND 
ND 
ND 

0.37 JB 
ND 

T %R 

Laboratory 
Control Sample 
092998VLCS02 

B0167 
DV2567.D 

QC 
VOLUME 

WATER 
5 mL 

092998VBLK01 
NA 

09/29/98 
09/29/98 

10 
ug/L 

ND 
ND 
ND 
ND 
ND 

0.41 JB 
ND 

T %R Q RPD 

•/.Dibromofluoromethane 
%Toluene-d8 
%4-Bromofiuoro benzene 

93 
99 
89 

88 
97 
88 

94 
97 
88 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1353 
Data Table: VOA - PB - Not Surrogate Corrected 

Field ID Procedural Blank Procedural Blank Procedural Blank Procedural Blank 
Lab ID 092998VBLK01 092998VBLK02 093098VBLK01 100198VBLK01 
Lab Batch B0167 B0167 B0167 B0167 
File DV2559.D DV2571.D DV2588.D DV2605.D 
Sample Type QC QC QC QC 
Weight Basis VOLUME VOLUME VOLUME VOLUME 
Matrix WATER WATER WATER WATER 
Sample Size 5 mL 5 mL 5 mL 5 mL 
Associated Blank NA NA NA NA 
Field Date NA NA NA NA 
Extract Date 09/29/98 09/29/98 09/30/98 10/01/98 
Analysis Date 09/29/98 09/29/98 09/30/98 10/01/98 
Min Reporting Limit 10 10 10 10 
Units ug/L ug/L ug/L ug/L 

Dichlorodifluoromethane ND ND ND ND 
Chloromethane ND ND ND ND 
Vinyl chloride ND ND ND ND 
Bromomethane ND ND ND ND 
Chloroethane ND ND ND ND 
Trichlorofluoromethane ND ND ND ND 
1,1-Dichioroethene ND NO ND ND 
Acetone ND ND ND ND 
Methylene chloride 4.1 J 3.1 J 3.7 J 2.5 J 
trans-1,2-Dichioroethene ND ND ND ND 
1,1 -Olchloroethane ND ND ND ND 
2,2-Dichloropropane ND ND ND ND 
cis-1,2-Dichloroethene ND ND ND ND 
2-Butanone (MEK) ND ND ND ND 
Bromochloromethane ND ND ND ND 
Chloroform ND ND ND ND 
1,1,1 -Trlchloroethane ND ND ND ND 
Carbon tetrachloride ND ND ND ND 
1,1 -Dichloropropene ND ND ND ND 
Benzene ND ND ' ND ND 
1,2-Olchloroethane ND ND ND ND 
Trichloroethene ND ND ND ND 
1,2-Dichloropropane ND ND ND ND 
Dibromomethane ND ND ND ND 
Bromodichloromethane ND ND ND ND 
cis-1,3-Olchloropropene ND ND ND ND 
4-Methyl-2-pentanone ND ND ND ND 
Toluene ND ND ND ND 
trans-1,3-Dlchloropropene ND ND ND ND 
1,1,2-Trichloroethane ND ND ND ND 
Tetrachloroethene ND ND ND ND 
1,3-Olchloropropane ND ND ND ND 
2-Hexanone ND ND ND ND 
Dibromochloromethane ND ND ND ND 
1,2-Oibromoethane ND ND ND ND 
Chlorobenzene ND ND ND ND 
1,1,1,2-Tetrachloroethane ND ND ND ND 
Ethylbenzene ND ND ND ND 
m,p-Xylene 0.77 J ND ND 0.46 J 
o-Xylene ND ND ND ND 
Styrene ND ND ND ND 
Bromoform ND ND ND ND 
Isopropylbenzene ND ND ND ND 
Bromobenzene ND ND ND ND 
1,1,2,2-Tetrachloroethane ND ND ND ND 
1,2,3-Trichloropropane ND ND ND ND 
n-Propylbenzene 0.54 J ND ND ND 
2-Chlorotoluene 0.51 J ND ND ND 
4-Chlorotoluene ND ND ND ND 
1,3,5-Trlmethylbenzene 0.54 J ND ND ND 
tert-Butylbenzene ND ND ND ND 
1,2,4-Trimethylbenzene 0.84 J ND ND ND 
sec-Butylbenzene ND ND ND ND 
1,3-Olch lorobenzene ND ND ND ND 
4-lsopropyltoluene 1.1 J ND ND ND 
1,4-Dichlorobenzene 1.1 J ND ND ND 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1353 
Data Table: VOA - PB - Not Surrogate Corrected 

Field ID Procedural Blank Procedural Blank Procedural Blank Procedural Blank 

Lab ID 092998VBLK01 092998VBLK02 093098VBLK01 100198VBLK01 

Lab Batch B0167 B0167 B0167 B0167 

File DV2559.D DV2571.D DV2588.D DV2605.D 

Sample Type QC QC QC QC 

Weight Basis VOLUME VOLUME VOLUME VOLUME 
Matrix WATER WATER WATER WATER 

Sample Size 5 mL 5 mL 5 mL 5 
Associated Blank NA NA NA NA 
Field Date NA NA NA NA 
Extract Date 09/29/98 09/29/98 09/30/98 10/01/98 
Analysis Date 09/29/98 09/29/98 09/30/98 10/01/98 
Min Reporting Limit 10 10 10 10 
Units ug/L ug/L ug/L ug/L 

1,2-Dichlorobenzene 0.63 J ND ND 
n-Butylbenzene 1.6 J ND ND 
1,2-Oibromo-3-chloropropane ND ND ND 
1,2,4-Trichlorobenzene 2.1 J ND ND 
Hexachlorobutadiene ND ND ND 
Naphthalene 3.1 J ND ND 
1,2,3-Trichlorobenzene 2.5 J ND ND 

'/•Dibromofluoromethane 93 86 86 85 

%Toluene-d8 99 98 98 97 
'/•4-Bromofluorobenzene 89 90 87 82 

SLR.Dow Cogbum.38051-01.11/10/98 

Arthir D Litt le 

Page 20 of 20 1353VOA.xls: PB 



Arthir D Litt le 
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Biphenyls in Soil 
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Report 

Report to: 
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Arthur D. Little, Inc. 

November 19,1998 
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Analysis 

Arthur D. Little, Inc. 
Acorn Park 
Cambridge, Massachusetts 
02140-2390 

Reference No.: 38051-01 



ARTHUR D. LITTLE 
Environmental Monitoring and Analysis Unit 
Project Narrative 

Entered By: Richard Purdv Date: November 19. 1998 

Client: Dow Cogburn Package Number: 1401 

Project Name: Shell Westgate Project Number: 38051-01 

Polychlorinated Biphenyls in Soil Samples 

Sample Receipt 

Arthur D. Little, Inc. received twenty-four (24) soil samples on September 25, 1998 on 
behalf of Dow Cogburn. All samples were received intact and in good condition. 
Pertinent sample receipt information is noted on the chain of custody records included 
as part of this deliverable. Data for the following samples are reported in this package: 

WG-SB1-7 WG-SB1-12 WG-SB1-20 WG-SB1-30 WG-SB1-40 WG-SB2-7 

WG-SB2-10 WG-SB2-20 WG-SB2-30 WG-SB2-42 WG-SB3-7 WG-SB3-10 

WG-SB3-24 WG-SB3-30 WG-SB3-40 WG-SB4-5 WG-SB4-14 WG-SB4-30 

WG-SB4-40 WG-SB5-7 WG-SB5-14 WG-SB5-22 WG-SB5-32 WG-SB5-40 

Laboratory Methods 

The sediment samples were prepared for analysis by ultrasonic extraction using acetone 
and methylene chloride. The extracts were concentrated to a known volume and fortified 
with internal standard compounds for GC analysis. 

The samples were analyzed for polychlorinated biphenyls as Aroclors in accordance 
with laboratory standard operating procedures and EPA Method 8080, "Organochlorine 
Pesticides and Polychlorinated Biphenyls by Gas Chromatography" (USEPA SW846, 
Test Methods for Evaluating Solid Waste). The samples were evaluated for Arloclors 
1242, 1248, 1254, and 1260 

Quality control samples include preparation blanks and laboratory control samples (BS). 

Quality Assurance/Quality Control 

Quality assurance and quality control procedures for the analyses are documented in the 
laboratory quality assurance plan and standard operating procedures (SOPs). 

Approved By: ' f / J / l / K ^ Date: / / / / i ' / c t \ f ^ 

Arthir D Litt le 



ARTHUR D. LITTLE 
Environmental Monitoring and Analysis Unit 
Polychlorinated Biphenyls in Soil Samples 
Project Narrative 

The instrument was calibrated using three levels of the target Aroclors. Continuing 
calibration Aroclor standards were analyzed every twelve hours and at the conclusion of 
the analysis. Target compounds were identified by peak pattern recognition and 
quantified from the response factor (RRF) of five characteristic peaks for each Aroclor. 

Quality assurance audits were performed on all data generated as part of this 
deliverable. Please note the following: 

The recoveries for the surrogate and matrix spike compounds met control limit 
requirements. Matrix spike duplicate analyses met precision requirements. 

The final report includes the following components: 

Narrative - includes project discussion, sample listing, report qualifiers 
Chain of Custody - includes all signed chain of custody records and observation 
forms for the reported field samples. 

• Data Tables - includes data summary, surrogate recovery summary and quality 
control results 

The minimum reporting limits (MRL) were adjusted for sample size and dilution 
amounts. The minimum reporting limits (MRL) were calculated based on the low 
calibration standard (500 ug/L). 

Qualifiers used in the reporting of the analytical data are described in the table of Report 
Qualifiers. 

Arthir D LrttJe 

Approved By: d f l ^ ' . Date: / / / / ' J 



ARTHUR D. LITTLE 
Environmental Monitoring and Analysis Unit 
Project Narrative 

Report Qualifiers 

Qualifier Explanation 

J Concentration between the adjusted minimum reporting limit (MRL) and the 
adjusted method detection limit (MDL) 

ND Concentration below MDL 

D Concentration quantitated from dilution analysis 

B Detected in the associated procedural blank 

DO Diluted out; result could not be measured 

Additional qualifiers may be used as defined in the individual data reports or project narrative 

Approved By: Date: / / / / ? / / . 
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fib a division of Recra Environmental, Inc. 

Virtual Laboratories Everywhere 

Recra LabNet Philadelphia 
Analytical Report 

Client: A.D. LITTLE-NEW MEXICO 
RFW#:9810L067 

W.O.#: 60038-002-001-0001-00 
Date Received: 10-09-98 

CLP/ILM04.0 METALS 

1. This narrative covers the analyses of 12 soil samples. 

2. The samples were prepared and analyzed in accordance with CLP/ILM04.0 protocol. 

3. ICVs, CCVs, and LCSs stock standards were purchased from Inorganic Ventures and High 
Purity. 

4. All analyses were performed within the required holding times. 

6. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within control limits 
with the exception of the final CCV for Silver at 110.6%. All samples reported in this 
package were bracketed by QC within the control limits. The CCV was reported in order to 
include the ending QC. In addition, 11 samples were run between CCVs for Cyanide in file 
CNl015. The samples were still reported as all the QC bracketing the samples was within 
the control limits. Also, the samples were not rerun as it is now past the holding time. 

7. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits. 

8. All preparation/method blanks were below reporting limits. Refer to form 3. 

9. All ICP Interference Check Samples (ICSA and ICSAB) were within control limits with the 
exception of the initial ICSA for Nickel at 96 ug/L. Contamination was suspected in the 
autosampler cup. The cup was cleaned and the solution was replaced prior to the analysis of 
the final ICSA. The final ICSA read 2.0 ug/L, which is well below the method criteria. This 
demonstrates that the IECs are correct. The samples were reported as all results were below 
the ILM04.0 CRDL. 

10. All laboratory control samples (LCS) were within the 80-120% control limits. Refer to 
form 7. 

11. All serial dilution percent differences were within CLP control limits. Refer to form 9. 

5. The cooler temperature has been recorded on the Chain of Custody. 

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. 

report are integral pans of the analytical data. Therefore, this report should only be reproduced in its entirety of A 3 O pages. 

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

12. All matrix spike (MS) recoveries were within the 75-125% control limits (exception 
allowed when sample concentration exceeds the spike added concentration by a factor of 4 
or more). MS analyses are not required for Calcium, Magnesium, Sodium and Potassium in 
waters and soils. Also, not required for Aluminum and Iron in soils. Refer to form 5 A. 

13. The duplicate analyses for 4 analytes were outside the method criteria. Refer to form 6. 

14. All sample IDs were changed to accommodate the EPA naming convention which allows a 
maximum of 6 characters on all CLP Forms. Refer to the comment section on the form 1. 

15. Recoveries on the Laboratory Summary Report and CLP forms will vary depending on the 
number of significant figures used in the recovery calculation. 

J. Michael laylor 
Vice President 
Philadelphia Analytical Laboratory 

Date 

alm\ml0-067 
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METALS METHOD GLOSSARY 

The following methods are used as reference for the digestion and analysis of samples contained within t! 
Recra Lot#: A / | f\ 

t 

Leaching Procedure: _1310 1311 1312 _Other: 

CXP Metals^Digestion and_/^nalysisMethods: _ILM03.0 . /ILM04.0 

Metals Digestion Methods: _3005A _3010A _3015 _3020A _3050A _3051 
Other 

1 

200.7 SS17 

Metals Analysis Methods 

SW846 EPA 
Aluminum __6010B 200.7 
Antimony _6010B 7041s 200.7 _204.2 
Arsenic _6010B _7060A s __200.7 _206.2 
Barium _6010B _200.7 
Beryllium __6010B _200.7 
Bismuth _6010B 1 _200.7 1 

Boron _6010B _200.7 
Cadmium _6010B . _7131A s _200.7 _213.2 
Calcium __6010B _200.7 
Chromium __6010B . _7191 s _200.7 _218.2 
Cobalt _6010B " _200.7 
Copper _6010B . _72115 __200.7 _220.2 
Iron _6010B " _200.7 
Lead _6010B _ _7421 s _200.7 _239.2 
Lithium _6010B _74304 _200.7 
Magnesium _6010B " _200.7 
Manganese _6010B _200.7 
Mercury _7470A J _7471A J _245.1 1 _245.5I 

Molybdenum __6010B _200.7 
Nickel _6010B _200.7 
Potassium _6010B _7610 4 _200.7 _258.1 4 

Rare Earths __6010B 1 _200.7 1 

Selenium 6010B _7740 s _200.7 _270.2 
Silicon _6010B 1 _200.7 
Silica __6010B _200.7 
Silver 6010B _7761 s _200.7 _272.2 
Sodium _6010B _7770 4 _200.7 _273.14 

Strontium 6010B _200.7 
Thallium _6010B _7841 s _200.7 _279.2_: 
Tin _6010B _200.7 
Titanium _6010B _200.7 
Uranium _6010B 1 _200.7 1 

Vanadium _6010B _200.7 
Zinc _6010B _200.7 
Zirconium _6010B 1 200.71 

Other: Method: 
L-W1-U33/M-03V98 

STD MTD 

3113B 

EPA 
OSWR 

1620 

3113B 
1620 

3113B 
.1620 

.1620 
1620 

200.9 

1620 

1620 

— \\ 

USATHAMA 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
__SS17 

99 
99 

~99 
~99 

~99 
~99 

~99 
"99 
"99 
"99 
_99 
"99 
_99 
~_99 
"99 
~99 
"99 
99 

~99 
~_99 
99 

~_99 
"99 

018 



WET CHEMISTRY 
METHODS GLOSSARY FOR ANALYSIS OF SOIL/SOLID SAMPLES 

ASTM SW846 OTHER 

%Ash _ D2216-80 

%Moisture _ D2216-80 

%Solids 

Volatile Solids _ D2216-80 

ASTM Extraction in Water _ D3987-81/85 

BTU _ D240-87 

CEC 

Corrosivity by coupon by pH 

Cyanide, Total 

Cyanide, Reactive 

Density 

Haiides. Extractabie Organic 

Halides, Total 

EP-Toxicity 

Flash Point 

Ignitability 

Carbon, Total Organic (by LOI) 

Oil and Grease 

Carbon. Total Organic 

Oxygen Bomb Prep for Anions D240-87 (mod) 

Petroleum Hydrocarbons, Total Recoverable 

pH, Soil 

Sulfide, Reactive 

Specific Gravity _ D1429-76C 

Sulfur, Total 

TCLP 

TCLV 

Synthetic Precipitation Leach 

Chlorine, Total 

Paint Filter 

_ ILMO4.0 (c) 

_ ILMO4.0 (e) 

9081 

1110 (mod)_ 9045 

9010 

Sec 7.3 

. L31QA 

_ 1010 

. 1010 

9071A 

9060 

5050 

9071 

9045B 

Sec 7.3 

9056 

1311 

1311 

1312 

9056 

9095 

ILMO4.0 (e) 

EPA 600/4/84-008 (mod) 

EPA 600/4/84-008 (mod) 

Lloyd Kahn (mod) 

EPA 418.1 (mod) 

Other: Method: 

020 
RWW 21-21-OM/B-OI/4J 



METHOD REFERENCES AND DATA QUALIFIERS 

DATA QUALIFIERS 

U = Indicates that the parameter was not detected at or above the reported limit. The 
associated numerical value is the sample detection limit. 

B = Indicates that the parameter was between the Instrument Detection Limit ( DL) 
and the Contract Required Detection Limit (CRDL) 

O QUALIFIERS 

E = The reported value is estimated because of the presence of interference. 

M = Duplicate injection precision not met. 

N = Spiked sample recovery not within control limits. 

S = The reported value was detennined by the Method of Standard Additions (MSA). 

W = Post Digestion spike for Furnace AA analysis is out of control limits (85-115%), 
while sample absorbance is less than 50% of spike absorbance. 

* - Duplicate analysis not within control limits. 

+• • Correlation coefficient for the MSA is less than 0.995. 

ABBREVIATIONS 

PB = Method or Preparation Blank. 
S = Matrix Spike. 
T = Matrix Spike Duplicate. 
RorD - Sample Replicate 

ANALYTICAL METAL METHODS 

1. Not included in the method element list. 

2. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the 
auto sampler analysis. Sample volumes and reagents for mercury determinations in 
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For 
soils, 0.1 grams of sample is taken to a final volume of 50 mL (including all 
reagents). 

3. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the 
auto sampler analysis. Sample volumes and reagents for mercury determinations in 
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For 
soils, three 0.1 gram of sample is taken to a final volume of 50 mL (including all 
reagents). 

4. Flame AA. 

5. Graphite Furnace AA. 
RFW21-21L-033/O-01/97 
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Inorganic Analysis Data Package 



RECRA 
METHOD REFERENCES AND DAT. 1 T T 7IERS 

DATA Q U A L I F I E R S 

U = Indicates that the parameter was not detected at or at lie reported limit. The 
associated numerical value is the sample detection 1 

• - Indicates that the original sample result is greater * c the spike amount added. 

ABBREVIATIONS 

MB - Method or Preparation Blank. 
MS = Matrix Spike. 
MSD - Matrix Spike Duplicate. 
REP = Sample Replicate 
LC 3 Laboratory Control Sample. 
NC = Not calculated. 

A suffix of -R. -S, or -T following these codes indicate i iicate, spike or sample 
duplicate analysis respectively. 

A N A L Y T I C A L W E T C H E M I S T R Y METHODS 

1. ASTM Standard Methods. 

2. USEPA Methods for Chemical Analysis of Water and Wastes (USEPA 600/4-79-
020). 

3. Test Methods for Evaluating Solid Waste (USEPA SW-846). 

a. Standard Methods for the Examination of Water and W re. 16 ed., (1989). 

b. Standard Methods for the Examination of Water and Was? 17 ed., (1983) 

c. Method of Soil Analysis. Part 1, Physical and Mineraiogit 'ethods, 2nd. Ed. 
(1986) 

d. Method of Soil Analysis. Part 2, Chemical and Microbiologics operaes, Am. 
Soc. Agron.. Madison, WT (1965) 

e. USEPA Contract Laboratory Program, Statement of Work for Inc ganic Analysis. 

f. Code of Federal Regulations. 

RFW 21-21L-034/D-06/96 
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U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: RECRA_LABNET 

Lab Code: RECRA Case No.: NEW ME 

Contract: 60038-2_ 

SAS No.: 

GSB324 

SDG No.: GSB324 

Matrix (soil/water): SOIL_ Lab Sample ID: 9810L067-001 

Level (low/med): LOW Date Received: 10/09/98 

% Solids: _92.6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

:olor Before; 

polor After: 

:omments: 
WGSB3-24_ 
FINE, TAN 

C l a r i t y Before: 

C l a r i t y After: 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum_ 1750 
B 

* P 
7440-38-2 Arsenic 1.5 B P 
7440-39-3 Barium 40.4 B * P 
7440-43-9 Cadmium 0.08 U P 
7440-47-3 Chromium_ 2.5 P 
7440-48-4 Cobalt 1.0 B P 
7440-50-8 Copper 2.2 B P 
7439-89-6 Iron 1710 * P 
7439-92-1 Lead 1.4 P 
7439-96-5 Manganese 20.3 * P 
7439-97-6 Mercury 

Nickel 
0.05 U AV 

7440-02-0 
Mercury 
Nickel 2.0 B P 

7782-49-2 Selenium 0.82 B P 
7440-22-4 S i l v e r 0.73 U P 
7440-66-6 Zinc 4.8 

B 
P 

7439-98-7 Molybdenu 0.32 B P 
7440-42-8 Boron 5.9 B P 
7440-61-1 Uranium 12.6 U P 
5955-70-0 Cyanide 0.27 U C 

Texture: 

A r t i f a c t s : 

FORM I - IN ILM04.0 
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U.S. EPA - CLP 

ab Name: RECRA_LABNET 

,ab Code: RECRA Case No. 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Contract: 60038-2 

SDG No.:GSB324 

OW No.: ILM04.0 

EPA Sample No. 
_GSB324 
_GSB324D 
_GSB324S 
_GSB330 
_GSB340 
_GSB4-5 
_GSB414 
_GSB430 
_GSB440 
_GSB5-7 
_GSB514 
_GSB522 
_GSB532 
GSB540 

NEW M SAS No.: 

Lab SampI 
_9810L067 
_9810L067 
_9810L067 
_9810L067 
_9810L067 
_9810L067 
_9810L067 
_9810L067 
_9810L067 
_9810L067 
_9810L067 
_9810L067 
_9810L067 
9810L067 

rere ICP interelement corrections applied ? 

fere ICP background corrections applied ? 
I f yes - were raw data generated before 
application of background corrections ? 

Jomments: 

Yes/No YES 

Yes/No YES 

Yes/No NO 

certify that this data package i s in compliance with the terms and 
onditions of the contract, both technically and for completeness, for 
ither than the conditions detailed above. Release of the data contained 
n this hardcopy data package and in the computer-readable data submitted 
m floppy diskette has been authorized by the Laboratory Manager or the 
[anager's designee, as verified by the following signature. 

ignature: 

>ate: 

Name:' 

Title: S J r^N,Sf)r 

COVER PAGE - IN ILM04.0 
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U.S. EPA - CLP 

EPA SAMPLE NO. 

Lab Name: RECRA_LABNET_ 

Lab Code: RECRA 

INORGANIC ANALYSES DATA SHEET 

Contract: 60038-2_ 

Case No.: NEW ME SAS No.: 

GSB340 

SDG No. GSB324 

Matrix (so i l / w a t e r ) : SOIL_ Lab Sample ID: 9810L067-003 

Level (low/med): LOW Date Received: 10/09/98 

% Solids: _93.9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte 

7429-90-5 Alurainum_ 774 
7440-38-2 Arsenic 0.80 
7440-39-3 Barium 17.9 
7440-43-9 Cadmium 0.08 
7440-47-3 Chromium 1.9 
7440-48-4 Cobalt 0. 53 
7440-50-8 Copper 1.4 
7439-89-6 Iron 824 
7439-92-1 Lead 0.79 
7439-96-5 Manganese 11. 6 
7439-97-6 Mercury 

Nickel 
0.05 

7440-02-0 
Mercury 
Nickel 0.89 

7782-49-2 Selenium 0.70 
7440-22-4 S i l v e r 0.68 
7440-66-6 Zinc 2.6 
7439-98-7 Molybdenu 0.27 
7440-42-8 Boron 1.1 
7440-61-1 Uranium 11.7 
5955-70-0 Cyanide 0.27 Cyanide 

Concentration M 

P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
AV 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
C 

^olor Before: C l a r i t y Before: Texture: 

:olor After: C l a r i t y After: A r t i f a c t s : 

Comments: 
WGSB3-40 
FINE,_TAN 

FORM I - IN ILM04.0 
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U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

ab Name: RECRA_LABNET Contract: 60038-2. 

ab Code: RECRA Case No.: NEW ME SAS No.: 

GSB33 0 

3DG NO.: GSB324 

Lab Samp ID: 9810L067-002 

Date Rect ved: 10/09/98 

atrix (soil/water): SOIL_ 

evel (low/med): LOW 

Solids: _89.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

ilor Before: 

lor After: 

mments: 
WGSB3-3 0 
FINE, TAN 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum_ 937 
B 

* P 
7440-38-2 Arsenic 1.2 B P 
7440-39-3 Barium 28.7 B * P 
7440-43-9 Cadmium 0.09 U P 
7440-47-3 Chromium_ 1.5 B P 
7440-48-4 Cobalt 2.4 B P 
7440-50-8 Copper 1.7 B P 
7439-89-6 Iron 1070 * P 
7439-92-1 Lead 3.1 P 
7439-96-5 Manganese 43.0 * P 
7439-97-6 Mercury 

Nickel 
0.06 U AV 

7440-02-0 
Mercury 
Nickel 1.3 B P 

7782-49-2 Selenium 0.78 U P 
7440-22-4 S i l v e r 0.75 U P 
7440-66-6 Zinc 3.3 B P 
7439-98-7 Molybdenu 0.44 B P 
7440-42-8 Boron 2.0 B P 
7440-61-1 Uranium 13 .1 U P 
5955-70-0 Cyanide 0.28 U C 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts 

FORM I - IN ILM04.0 
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U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: RECRA_LABNET 

Lab Code: RECRA Case No. 

Contract: 60038-2 

NEW ME SAS No.: 

GSB414 

SDG No.: GSB324 

Matrix (soil/water): SOIL_ Lab Sample ID: 9810L067-005 

Level (low/med): LOW Date Received: 10/09/98 

% Solids: _84.7 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

:olor Before: 

:olor After: 

romments: 
WGSB4-14_ 
FINE,_TAN_ 

Clarity Before: 

Clarity After: 

CAS NO. Analyte Concentration C Q M 

7429-90-5 Aluminum_ 2930 * P 
7440-38-2 Arsenic 6.0 P 
7440-39-3 Barium 186 * P 
7440-43-9 Cadmium 0.10 B P 
7440-47-3 Chromium 1.9 B P 
7440-48-4 Cobalt 1.8 B P 
7440-50-8 Copper 3.4 B P 
7439-89-6 Iron 1590 * P 
7439-92-1 Lead 1.5 P 
7439-96-5 Manganese 64.9 

U 
* P 

7439-97-6 Mercury 
Nickel 

0. 06 U AV 
7440-02-0 

Mercury 
Nickel 4.1 B P 

7782-49-2 Selenium_ 0.75 U P 
7440-22-4 S i l v e r 0.72 U P 
7440-66-6 Zinc 5.3 

B 
P 

7439-98-7 Molybdenu 0. 39 B P 
7440-42-8 Boron 8.5 B P 
7440-61-1 Uranium 12.6 U P 
5955-70-0 Cyanide 0.30 U C 

Texture: 

Artifacts: 

FORM I - IN ILM04.0 
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ab Name: RECRA_LABNET 

ab Code: RECRA 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 60038-2 

Case No.: NEW ME SAS No.: 

EPA SAMPLE NO. 

GSB4-5 

SDG o.: GSB324 

Lab Sample ID 3810L067-004 

Date Received 10/09/98 

atrix (soil/water): S0IL_ 

evel (low/med): LOW 

Solids: _94.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS NO. Analyte Concentration C Q M 

7429-90-5 Aluminum_ 3170 * P 
7440-38-2 Arsenic 3.9 P 
7440-39-3 Barium 

Cadmium 
253 

U 
* P 

7440-43-9 
Barium 
Cadmium 0.08 U P 

7440-47-3 Chromium 2.5 
B 

P 
7440-48-4 Cobalt 1.4 B P 
7440-50-8 Copper 2.7 B P 
7439-89-6 Iron 2020 * P 
7439-92-1 Lead 2.1 P 
7439-96-5 Manganese 21.9 

U 
* P 

7439-97-6 Mercury 
Nickel 

0.05 U AV 
7440-02-0 

Mercury 
Nickel 5.0 B P 

7782-49-2 Selenium_ 0.74 U P 
7440-22-4 S i l v e r 0.72 U P 
7440-66-6 Zinc 5.5 

B 
P 

7439-98-7 Molybdenu 0.38 B P 
7440-42-8 Boron 8.6 B P 
7440-61-1 Uranium 12.5 U P 
5955-70-0 Cyanide 0.27 U C 

olor Before: 

olor After: 

omments: 
WGSB4-5 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts: 

F I N E , TAN 

FORM I - IN ILM04.0 
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U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: RECRA_LABNET 

Lab Code: RECRA Case No.: NEW ME 

Contract: 60038-2 

SAS No.: 

GSB440 

SDG No. GSB324 

Matrix (so i l / w a t e r ) : SOIL_ Lab Sample ID: 9810L067-007 

Level (low/med): LOW Date Received: 10/09/98 

% Solids: _96.0 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

-olor Before: 

:olor After: 

Comments: 
WGSB4-40 
FINE,_TAN_ 

C l a r i t y Before: 

C l a r i t y After: 

CAS NO. Analyte Concentration C Q M 

7429-90-5 Aluminum_ 936 
B 

* P 
7440-38-2 Arsenic 0.92 B P 
7440-39-3 Barium 4.6 B * P 
7440-43-9 Cadmium 0.08 U P 
7440-47-3 Chromium 2.5 P 
7440-48-4 Cobalt 0.53 B P 
7440-50-8 Copper 1.8 B P 
7439-89-6 Iron 1080 * P 
7439-92-1 Lead 1.0 P 
7439-96-5 Manganese 10.8 * P 
7439-97-6 Mercury 

Nickel 
0.05 U AV 

7440-02-0 
Mercury 
Nickel 1.2 B P 

7782-49-2 Selenium_ 0.72 U P 
7440-22-4 S i l v e r 0.70 U P 
7440-66-6 Zinc 2.8 B P 
7439-98-7 Molybdenu 0.32 B P 
7440-42-8 Boron 1.2 B P 
7440-61-1 Uranium 12 .1 U P. 
5955-70-0 Cyanide 0.26 U C 

Texture: 

A r t i f a c t s : 

FORM I - IN ILM04.0 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

ab Name: RECRA_LABNET Contract: 60038-2_ 

ab Code: RECRA Case No.: NEW ME SAS No.: 

EPA SAMPLE NO. 

SDG V 

Lab Sample ID: 81 

Date Received 10/09/98 

atrix (soil/water): SOIL_ 

evel (low/med): LOW 

Solids: _94.9 

Concentration Units (ug/L or mg/kg dry weight): H /KG 

5.324 

7-006 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum_ 1160 * P 
7440-38-2 Arsenic 1.2 B P 
7440-39-3 Barium 70.0 

U 
* P 

7440-43-9 Cadmium 0.06 U P 
7440-47-3 Chromium_ 1.8 

B 
P 

7440-48-4 Cobalt 0.79 B P 
7440-50-8 Copper 1.5 B P 
7439-89-6 Iron 1030 * P 
7439-92-1 Lead 1.1 P 
7439-96-5 Manganese 13.2 

U 
* P 

7439-97-6 Mercury 
Nickel 

0.05 U AV 
7440-02-0 

Mercury 
Nickel 1.2 B P 

7782-49-2 Selenium_ 0.52 U P 
7440-22-4 S i l v e r 0.51 U P 
7440-66-6 Zinc 2.7 B P 
7439-98-7 Molybdenu 0.24 B P 
7440-42-8 Boron 1.3 B P 
7440-61-1 Uranium 8.7 U P 
5955-70-0 Cyanide 0.26 u C Cyanide 

olor Before: 

olor After: 

omments: 
WGSB4-30 
FINE, TAN 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts: 

FORM I - IN ILM04.0 
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U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 

Lab Name: RECRA_LABNET 

Lab Code: RECRA Case No. 

Contract: 60038-2_ 

NEW ME SAS No.: 

EPA SAMPLE NO. 

GSB514 

SDG No.: GSB324 

Matrix (soil/water): SOIL_ Lab Sample ID: 9810L067-009 

Level (low/med): LOW Date Received: 10/09/98 

% Solids: _93.1 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum_ 2750 * P 
7440-38-2 Arsenic 7.8 P 
7440-39-3 Barium 170 * P 
7440-43-9 Cadmium 0. 08 U P 
7440-47-3 Chromium 2.6 

B 
P 

7440-48-4 Cobalt 1.4 B P 
7440-50-8 Copper 2.7 B P 
7439-89-6 Iron 1620 * P 
7439-92-1 Lead 1.4 P 
7439-96-5 Manganese 29.5 

U 
* P 

7439-97-6 Mercury 
Nickel 

0.04 U AV 
7440-02-0 

Mercury 
Nickel 3.5 B P 

7782-49-2 Selenium_ 0.72 U P 
7440-22-4 S i l v e r 0.70 U P 
7440-66-6 Zinc 5.2 P 
7439-98-7 Molybdenu 0.61 B P 
7440-42-8 Boron 8.6 B P 
7440-61-1 Uranium 12.2 U P 
5955-70-0 Cyanide 0.27 U C 

Color Before: 

Color After: 

Comments: 
WGSB5-14 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts: 

FINE, _TAN_ 

FORM I - IN ILM04.0 
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U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 

,ab Name: RECRA_LABNET 

iab Code: RECRA Case No. : NEW ME 

Contract: 60038-2. 

SAS No.: 

Lab Sample 

Date Recei" 

[atrix (soil/water) : SOIL_ 

^evel (low/med) : LOW 

; Solids: _95.3 

Concentration Units (ug/L or mg/kg dry weight) 

:olor Before: 

:olor After: 

:omments: 
WGSB5-7 
FINE, TAN 

CAS No. Analyte Concentration C Q 

7429-90-5 Aluminum 2740 * 
7440-38-2 Arsenic 3.7 
7440-39-3 Barium 49.5 

U 
* 

7440-43-9 Cadmium 0.07 U 
7440-47-3 Chromium 2.3 

B 7440-48-4 Cobalt 1.0 B P 
7440-50-8 Copper 2.3 B P 
7439-89-6 Iron 1770 * P~ 
7439-92-1 Lead 2.0 P 
7439-96-5 Manganese 20.1 

U 
* P 

7439-97-6 Mercury 
Nickel 

0. 05 U AV 
7440-02-0 

Mercury 
Nickel 3.2 B P 

7782-49-2 Selenium_ 0.59 U P 
7440-22-4 S i l v e r 0. 57 U P 
7440-66-6 Zinc 4.7 

B 
P 

7439-98-7 Molybdenu 0.15 B P 
7440-42-8 Boron 5.6 B - P 
7440-61-1 Uranium 9.9 U P 
5955-70-0 Cyanide 0.26 U C 

MPLS NO. 

BK-7 

k>.: GSB324 

9810L067-008 

10/09/98 

KG 

C l a r i t y Before: 

C l a r i t y After: 

Texture: 

A r t i f a c t s : 

FORM I - IN ILM04.0 
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U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Lab Name: RECRA_LABNET 

Lab Code: RECRA Case No.: NEW ME 

Contract: 60038-2 

SAS No.: 

GSB532 

SDG No.: GSB324 

Matrix (soil/water) : SOIL_ Lab Sample ID: 9810L067-01: 

Level (low/med): LOW Date Received: 10/09/98 

% Solids: _92.9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS NO. Analyte Concentration C Q M 

7429-90-5 Aluminum_ 1100 * P 
7440-38-2 Arsenic 1.5 B P 
7440-39-3 Barium 98. 4 

U 
P 

7440-43-9 Cadmium 0. 07 U P 
7440-47-3 Chromium 2.1 

B 
P 

7440-48-4 Cobalt 0.87 B P 
7440-50-8 Copper 2.5 B P 
7439-89-6 Iron 1000 P 
7439-92-1 Lead 1.4 P 
7439-96-5 Manganese 13.8 

U 
* P 

7439-97-6 Mercury 
Nickel 

0.05 U AV 
7440-02-0 

Mercury 
Nickel 1.5 B P 

7782-49-2 Selenium_ 0.67 U P 
7440-22-4 S i l v e r 0. 65 U P 
7440-66-6 Zinc 2.8 B P 
7439-98-7 Molybdenu 0.43 B P 
7440-42-8 Boron 1.6 B P 
7440-61-1 Uranium 11.2 U P 
5955-70-0 Cyanide 0.27 U C 

:olor Before: 

:olor After: 

omments: 
WGSB5-32 
FINE, TAN 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts: 

FORM I - IN ILM04.0 

03 



,ab Name: RECRA_LABNET_ 

.ab Code: RECRA 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 60038-2 

Case No.: NEW ME SAS No.: 

EPA SAMPLE NO. 

GSB522 

SDG No.: GSB324 

Lab Sample ID: 9810L067-0H 

Date Received: 10/09/98 

latrix (soil/water) : SOIL_ 

jevel (low/med) : LOW 

; Solids: _96.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

olor Before: 

olor After: 

omments: 
WGSB5-22_ 
FINE, TAN 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum_ 1360 * P 
7440-38-2 Arsenic 4.2 P 
7440-39-3 Barium 743 

U 
* P 

7440-43-9 Cadmium 0.07 U P 
7440-47-3 Chromium_ 1.5 B P 
7440-48-4 Cobalt 0.89 B P 
7440-50-8 Copper 1.7 B P 
7439-89-6 Iron 873 * P 
7439-92-1 Lead 0.98 P 
7439-96-5 Manganese 12.7 

U 
* P 

7439-97-6 Mercury 
Nickel 

0.05 U AV 
7440-02-0 

Mercury 
Nickel 1.9 B P 

7782-49-2 Selenium_ 0.66 U P 
7440-22-4 S i l v e r 0.64 u P 
7440-66-6 Zinc 3.0 B P 
7439-98-7 Molybdenu 0. 19 B P 
7440-42-8 Boron 3.9 B P 
7440-61-1 Uranium 11.1 U P 
5955-70-0 Cyanide 0.26 U C Cyanide 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts: 

FORM I - IN ILM04.0 

033 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: RECRA_LABNET 

Lab Code: RECRA 

Contract: 60038-2 

Case No.: NEW_ME SAS No.: 

I n i t i a l Calibration Source: IV 

Continuing Calibration Source: IV 

SDG No.: GSB324 

Concentration Units: ug/L 

I n i t i a l C a l i b r a t i o n Continuing C a l i b r a t i o n 
Analyte True Found %R(1) True Found %R(1) Found %R(1) M 

Aluminum_ 3750.0 3735.46 99. 6 5000. 0 5043.63 100.9 4923.30 98.5 P 
A r s e n i c 375. 0 369.16 98.4 500. 0 495.88 99.2 496.63 99. 3 P 
Barium 375.0 370.07 98.7 500. 0 483.10 96.6 475.78 95.2 P 
Cadmium 375.0 372.17 99.2 500. 0 486.31 97.3 475.02 95.0 P 
Chromium_ 375.0 370.23 98.7 500. 0 498.06 99. 6 497.47 99.5 P 
Cobalt 375.0 370.64 98.8 500. 0 498.50 99.7 497.29 99.5 P 
Copper 375. 0 378.08 100.8 500. 0 517.90 103.6 530.10 106.0 P 
I r o a . 3750.0 3725.17 99.3 5000. 0 4984.10 99.7 4970.35 99.4 P 

Let* 375.0 380.68 101.5 500. 0 513.86 102.8 518.24 103.6 P 
Man^mese 3750.0 3725.25 99.3 5000. 0 4985.67 99.7 4962.85 99. 3 P 
Mercury 2.5 2.56 102.4 5. 0 5.13 102.6 5. 11 102.2 AV 
N i c k e l 375.0 363.24 96.9 500. 0 472.16 94.4 459.53 91.9 P 
Selenium_ 375. 0 372.75 99.4 500. 0 507.67 101.5 507.36 101.5 P 
S i l v e r 375. 0 395.60 105.5 500. 0 538.75 107.8 530.72 106.1 P 
"Zinc 375.0 371.52 99.1 50£>. 0 492.86 98.6 488.41 97.7 P 
Molybdenu 375.0 365.86 97.6 500. 0 494.87 99.0 495.65 99. 1 P 
Boron 375. 0 369.56 98.5 500. 0 491.40 98.3 483.25 96.6 P 
Uranium 7500.0 7470.35 99. 6 10000. 0 10079.33 100.8 9893.93 98.9 P 
Cyanide 100. 0 93.10 93. 1 100. 0 93.80 93.8 93.80 93.8 C 

1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM I I (PART 1) - IN ILM04.0 
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aab Name: RECRA_LABNET_ 

jab Code: RECRA 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 60038-2. 

Case No.: NEW ME SAS No.: 

EPA SAMPLE NO. 

GSB540 

SDG NO.: GSB324 

Lab Sample ID: 9810L067-012 

Date Received: 10/09/98 

latrix (soil/water) : SOIL_ 

jevel (low/med) : LOW 

: Solids: _95.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS NO. Analyte Concentration C Q M 

7429-90-5 Aluminum_ 649 
B 

* P 
7440-38-2 Arsenic 0.80 B P 
7440-39-3 Barium 28. 5 B * P 
7440-43-9 Cadmium 0. 07 U P 
7440-47-3 Chromium_ 3.2 

B 
P 

7440-48-4 Cobalt 0.50 B P 
7440-50-8 Copper 1.3 B P 
7439-89-6 Iron 606 * P 
7439-92-1 Lead 0.65 P 
7439-96-5 Manganese 9.0 

U 
* P 

7439-97-6 Mercury 
Nickel 

0.05 U AV 
7440-02-0 

Mercury 
Nickel 0.96 B P 

7782-49-2 Selenium_ 0.64 U P 
7440-22-4 S i l v e r 0.62 U P 
7440-66-6 Zinc 2.6 B P 
7439-98-7 Molybdenu 0.32 B P 
7440-42-8 Boron 0.82 B P 
7440-61-1 Uranium 10.8 U P 
5955-70-0 Cyanide 0.26 U C 

olor Before: 

olor After: 

omments: 
WGSB5-40 
FINE, TAN 

Clarity Before: 

Clarity After: 

Texture: 

Artifacts: 

FORM I - IN ILM04.0 

035 



U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: RECRA_LABNET 

Lab Code: RECRA_ Case No.: NEW_ME SAS No. 

I n i t i a l Calibration Source: IV 

Continuing Calibration Source: IV 

Contract: 60038-2 

SDG No.: GSB324 

Concentration Units: ug/L 

Analyte 

Aluminum_ 
Arsenic_J 
Barium 
Cadmium 
Chromium 
Cobalt ~ 
Copper 

Mafl^hese 
Mercury 
Nickel 
Selenium_ 
S i l v e r ~ 
Zinc 
Molybdenu 
Boron 
Uranium 
Cyanide 

I n i t i a l Calibration 
True Found %R(1) 

375.0 

100. 0 

403.97 

90. 09 

107.7 

90.1 

Continuing C a l i b r a t i o n 
True Found %R(1) Found %R(1) 

500.0 

10000.0 
100.0 

545.38 

9777.19 
90.09 

109. 1 

97.8 
"90. 1 

545.43 

89 .43 

109.1 

89.4 

M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P_ 
NR 
NR 
NR 
P_ 
C 

1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM I I (PART 1) - IN ILM04.0 
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U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

jab Name: RECRA_LABNET 

jab Code: RECRA 

Contract: 60038-2 

Case No.: NEW_ME SAS No.: 

Cnitial Calibration Source: IV 

:ontinuing Calibration Source: IV 

SDG No.: GSB324 

Concentration Units: ug/L 

Analyte 
I n i t i a l Calibration 

True Found %R(1) 
Continuing C a l i b r a t i o n 

True Found %R(1) Found %R(1) M 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt_ 
Copper 
Iron 

5000.0 
500.0 

5169.30 
511.72 
498.40 
512.87 
509.97 
510.80 
515.58 

5076.79 
519.08 

5069.32 
5.11 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

5138.90 
510.00 
494.06 
507.28 
508.18 
511.07 
520.25 

5060.11 
521.28 

5056.59 
5.12 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt_ 
Copper 
Iron 

5000.0 
500.0 

5169.30 
511.72 
498.40 
512.87 
509.97 
510.80 
515.58 

5076.79 
519.08 

5069.32 
5.11 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

5138.90 
510.00 
494.06 
507.28 
508.18 
511.07 
520.25 

5060.11 
521.28 

5056.59 
5.12 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt_ 
Copper 
Iron 

500.0 
500.0 

5169.30 
511.72 
498.40 
512.87 
509.97 
510.80 
515.58 

5076.79 
519.08 

5069.32 
5.11 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

5138.90 
510.00 
494.06 
507.28 
508.18 
511.07 
520.25 

5060.11 
521.28 

5056.59 
5.12 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt_ 
Copper 
Iron 

500.0 
500.0 

5169.30 
511.72 
498.40 
512.87 
509.97 
510.80 
515.58 

5076.79 
519.08 

5069.32 
5.11 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

5138.90 
510.00 
494.06 
507.28 
508.18 
511.07 
520.25 

5060.11 
521.28 

5056.59 
5.12 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt_ 
Copper 
Iron 

500.0 

5169.30 
511.72 
498.40 
512.87 
509.97 
510.80 
515.58 

5076.79 
519.08 

5069.32 
5.11 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

5138.90 
510.00 
494.06 
507.28 
508.18 
511.07 
520.25 

5060.11 
521.28 

5056.59 
5.12 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt_ 
Copper 
Iron 

500.0 

5169.30 
511.72 
498.40 
512.87 
509.97 
510.80 
515.58 

5076.79 
519.08 

5069.32 
5.11 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

5138.90 
510.00 
494.06 
507.28 
508.18 
511.07 
520.25 

5060.11 
521.28 

5056.59 
5.12 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt_ 
Copper 
Iron 

500.0 
5000.0 
500.0 

5169.30 
511.72 
498.40 
512.87 
509.97 
510.80 
515.58 

5076.79 
519.08 

5069.32 
5.11 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

5138.90 
510.00 
494.06 
507.28 
508.18 
511.07 
520.25 

5060.11 
521.28 

5056.59 
5.12 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt_ 
Copper 
Iron 

500.0 
5000.0 
500.0 

5169.30 
511.72 
498.40 
512.87 
509.97 
510.80 
515.58 

5076.79 
519.08 

5069.32 
5.11 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

5138.90 
510.00 
494.06 
507.28 
508.18 
511.07 
520.25 

5060.11 
521.28 

5056.59 
5.12 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Lead 

500.0 
5000.0 
500.0 

5169.30 
511.72 
498.40 
512.87 
509.97 
510.80 
515.58 

5076.79 
519.08 

5069.32 
5.11 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

5138.90 
510.00 
494.06 
507.28 
508.18 
511.07 
520.25 

5060.11 
521.28 

5056.59 
5.12 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Manganese 
Mercury 
Nickel 

5000.0 
5.0 

5169.30 
511.72 
498.40 
512.87 
509.97 
510.80 
515.58 

5076.79 
519.08 

5069.32 
5.11 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

5138.90 
510.00 
494.06 
507.28 
508.18 
511.07 
520.25 

5060.11 
521.28 

5056.59 
5.12 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Manganese 
Mercury 
Nickel 

5000.0 
5.0 

5169.30 
511.72 
498.40 
512.87 
509.97 
510.80 
515.58 

5076.79 
519.08 

5069.32 
5.11 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

5138.90 
510.00 
494.06 
507.28 
508.18 
511.07 
520.25 

5060.11 
521.28 

5056.59 
5.12 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Manganese 
Mercury 
Nickel 500.0 493.20 

515.84 
547.38 
509.96 
502.43 
502.44 

9908.74 
93.80 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

486.49 
516.66 
553.15 
507.59 
502.67 
504.88 

10008.87 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Selenium_ 
S i l v e r 

500.0 
493.20 
515.84 
547.38 
509.96 
502.43 
502.44 

9908.74 
93.80 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

486.49 
516.66 
553.15 
507.59 
502.67 
504.88 

10008.87 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Selenium_ 
S i l v e r 500.0 

493.20 
515.84 
547.38 
509.96 
502.43 
502.44 

9908.74 
93.80 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

486.49 
516.66 
553.15 
507.59 
502.67 
504.88 

10008.87 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

2 inc 500.0 

493.20 
515.84 
547.38 
509.96 
502.43 
502.44 

9908.74 
93.80 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

486.49 
516.66 
553.15 
507.59 
502.67 
504.88 

10008.87 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Molybdenu 
Boron 

500.0 

493.20 
515.84 
547.38 
509.96 
502.43 
502.44 

9908.74 
93.80 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

486.49 
516.66 
553.15 
507.59 
502.67 
504.88 

10008.87 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Molybdenu 
Boron 500.0 

493.20 
515.84 
547.38 
509.96 
502.43 
502.44 

9908.74 
93.80 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

486.49 
516.66 
553.15 
507.59 
502.67 
504.88 

10008.87 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Uranium 
Cyanide 

10000.0 
100. 0 

493.20 
515.84 
547.38 
509.96 
502.43 
502.44 

9908.74 
93.80 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

486.49 
516.66 
553.15 
507.59 
502.67 
504.88 

10008.87 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Uranium 
Cyanide 

10000.0 
100. 0 

493.20 
515.84 
547.38 
509.96 
502.43 
502.44 

9908.74 
93.80 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

486.49 
516.66 
553.15 
507.59 
502.67 
504.88 

10008.87 

102.8 
102.0 
98.8 

101.5 
101.6 
102.2 
104.0 
101.2 
104.3 
101.1 
102 .4 
97.3 

103 . 3 
110.6 
101.5 
100.5 
101.0 
100. 1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

Uranium 
Cyanide 

103.4 
102.3 
99.7 
102.6 
102.0 
102.2 
103.1 
101.5 
103.8 
101.4 
102.2 
98.6 

103.2 
109.5 
102.0 
100.5 
100.5 
99.1 
93.8 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
AV 
P 
P 
P 
P 
P 
P 
P 
C 

;i) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 
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U.S. EPA - CLP 

2 B 
CRDL STANDARD FOR AA AND ICP 

Lab Name: RECRA_LABNET 

Lab Code: RECRA_ Case No.: NEW_ME 

AA CRDL Standard Source: HIGH PURITY_ 

ICP CRDL Standard Source: HIGH PURITY 

Contract: 60038-2 

SAS NO.: SDG No.: GSB324 

Concentration Units: ug/L 

CRDL Standard f o r AA 

True Found %R 

CRDL Standard f o r ICP 
I n i t i a l F i n a l 

True Found %R Found %R 

20.0 20.35 101.8 21.64 _108.2 20.0 101.8 _108.2 

10.0 10.03 100.3 
99.0 

101.8 
105.2 
99.7 

116. 3 
100.7 

10.14 101.4 
100.8 
104. 3 
108.6 
101.1 
126. 3 

_102.1 

20.0 
100. 0 
50. 0 

19.79 
100.3 
99.0 

101.8 
105.2 
99.7 

116. 3 
100.7 

20. 17 
101.4 
100.8 
104. 3 
108.6 
101.1 
126. 3 

_102.1 

20.0 
100. 0 
50. 0 

101.80 

100.3 
99.0 

101.8 
105.2 
99.7 

116. 3 
100.7 

104.32 
54.31 

101.4 
100.8 
104. 3 
108.6 
101.1 
126. 3 

_102.1 

20.0 
100. 0 
50. 0 52.62 

100.3 
99.0 

101.8 
105.2 
99.7 

116. 3 
100.7 

104.32 
54.31 

101.4 
100.8 
104. 3 
108.6 
101.1 
126. 3 

_102.1 

200.0 
6.0 

199.39 

100.3 
99.0 

101.8 
105.2 
99.7 

116. 3 
100.7 

202.21 

101.4 
100.8 
104. 3 
108.6 
101.1 
126. 3 

_102.1 

200.0 
6.0 6.98 

100.3 
99.0 

101.8 
105.2 
99.7 

116. 3 
100.7 

7.58 

101.4 
100.8 
104. 3 
108.6 
101.1 
126. 3 

_102.1 30.0 30.20 

100.3 
99.0 

101.8 
105.2 
99.7 

116. 3 
100.7 30. 64 

101.4 
100.8 
104. 3 
108.6 
101.1 
126. 3 

_102.1 
0.2 0.17 85.0 

30.0 

100.3 
99.0 

101.8 
105.2 
99.7 

116. 3 
100.7 

101.4 
100.8 
104. 3 
108.6 
101.1 
126. 3 

_102.1 
85.0 

80. 0 79.70 99.6 
113. 1 

79. 60 99.5 
_136.9 10.0 11.31 

99.6 
113. 1 13.69 

99.5 
_136.9 10.0 

99.6 
113. 1 

99.5 
_136.9 

40.0 40. 06 100.2 
100. 3 
99.7 

40.53 101.3 
101.9 
101.2 

200. 0 
200. 0 

200.65 
100.2 
100. 3 
99.7 

203.71 
101.3 
101.9 
101.2 

200. 0 
200. 0 199.44 

100.2 
100. 3 
99.7 202.41 

101.3 
101.9 
101.2 

200. 0 
200. 0 

100.2 
100. 3 
99.7 

101.3 
101.9 
101.2 

Analyte 

Aluminum, 
Arsenic_^ 
Barium 
Cadmium 
Chromium 
Cobalt ~ 
Copper 

[ i : 
MaVpThese 
Mercury 
Nickel Selenium_ 
Silver " 
~£inc 
Molybdenu 
Boron 
Uranium 
Cyanide 

-ontrol Limits: no limits have been established by EPA at this time 
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U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

,ab Name: RECRA LABNET Contract: 60038-2 

,ab Code: RECRA Case No.: NEW ME SAS No.: SDG No, GSB324 

n i t i a l Calibration Source: IV 

ontinuing Calibration Source: IV 

Concentration Units: ug/L 

Analyte 
I n i t i a l Calibration 

True Found %R(1) 
Continuing Calibration 

True Found %R(1) Found %R(1) M 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Copper 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Iron 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Lead 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Manganese 
Mercury 
Nickel 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Manganese 
Mercury 
Nickel 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Manganese 
Mercury 
Nickel 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Selenium_ 
Silver 
Zinc 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Selenium_ 
Silver 
Zinc 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Selenium_ 
Silver 
Zinc 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Molybdenu 
Boron 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Molybdenu 
Boron 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Uranium 
Cyanide 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Uranium 
Cyanide 100.0 90. 09 _90.1 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Uranium 
Cyanide _90.1 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 
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U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name: RECRA_LABNET 

Lab Code: RECRA_ Case No.: NEW_ME 

\A CRDL Standard Source: HIGH PURITY_ 

[CP CRDL Standard Source: HIGH PURITY_ 

Contract: 60038-2 

SAS No.: SDG No.: GSB324 

Concentration Units: ug/L 

Analyte 

CRDL Standard for AA 

True Found %R 

CRDL Standard for ICP 
I n i t i a l Final 

True Found %R Found %R 

Aluminum_ 
Arsenic 
Barium 

Aluminum_ 
Arsenic 
Barium 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt 

Cadmium 
Chromium_ 
Cobalt 

Cadmium 
Chromium_ 
Cobalt 
Copper 
Iron. 

Lejfc Manganese 
Mercury 
Nickel 

Manganese 
Mercury 
Nickel 

Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 
Selenium_ 
Silver 20.0 22.21 111.0 18.83 94.2 
Zinc -

111.0 94.2 

Molybdenu 
Boron 
Molybdenu 
Boron 
iUranium 
Cyanide 
iUranium 
Cyanide 
iUranium 
Cyanide 

ontrol Limits: no limits have been established by EPA at this time 

FORM I I (PART 2) - IN ILM04.0 
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U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name: RECRA LABNET Contract: 60038-2 

Lab Code: RECRA_ Case No.: NEW_ME SAS No.: SDG No.: GSB324 

\A CRDL Standard Source: HIGH PURITY_ 

ECP CRDL Standard Source: HIGH PURITY 

Concentration Units: ug/L 

Analyte 

CRDL Standard for AA 

True Found %R 

CRDL Standard for ICP 
I n i t i a l Final 

True Found %R Found %R 

Aluminum_ 
Arsenic 
Barium 

Aluminum_ 
Arsenic 
Barium 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt 

Cadmium 
Chromium_ 
Cobalt 

Cadmium 
Chromium_ 
Cobalt 
Copper 
Iron 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 

Manganese 
Mercury 
Nickel 

Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 
Selenium_ 
Silver 20.0 19.50 _97.5 16.19 81.0 
"Zinc -

_97.5 81.0 

Molybdenu 
Boron 
Molybdenu 
Boron 
Uranium 
Cyanide 
Uranium 
Cyanide 
Uranium 
Cyanide 

Control Limits: no limits have been established by EPA at this time 
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3 

Lab Name: RECRA_LABNET Contract: 60038-2 

Lab Code: RECRA_ Case No.: NEW_ME SAS No.: SDG No.: GSB324 

Preparation Blank Matrix (soil/water): SOIL_ 

Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG 

Analyte 

I n i t i a l 
Calib. 
Blank 
(ug/L) C 

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 3 C 

Prepa
ration 
Blank C M 

Aluminum_ 14.2 U -30.3 B -53.3 B 14.2 U -5.088 B P 
Arsenic 2.8 U 2.8 U 3.0 B 2.8 U 0.560 U P 
Barium 0.3 U 0.3 U 0.3 U 0.3 U 0. 060 U P 
Cadmium 0.4 U 0.4 U 0.4 U 0.4 U 0. 080 U P 
Chromium 0.6 U 0.6 u 0.6 u 0.6 U 0.120 U P 
C c J ^ l t 0.7 B 0.7 u 0.7 u 0.7 U 0.140 U P 
cmm^r 1.6 B 2.1 B 3.5 B 1.8 B 0.760 B P 

13.9 U 13.9 u 13.9 U 13.9 U 2.780 U P 
Lead 1.7 U 1.7 u 1.7 U 1.7 U 0.340 U P 
Manganese 0.2 B 0.1 u 0.2 B 0.2 B 0. 020 U P 
Mercury 
Nickel 

0.1 U 0.1 u 0.1 U 0.1 U 0. 050 U AV -Mercury 
Nickel 1.5 U 1.5 u 1.5 U 1.5 U 0. 300 U P 
^Selenium 3.6 U. 3.6 u -3.6 U 3 . 6 U 0.720 U P 
S i l v e r 3.5 U 3.5 u 3.5 U 3.5 U 0.700 U P 
Zinc 0.6 U 0.6 u 0.6 U 0.6 U 0. 120 U P 
Molybdenu 1.0 B 1.0 B 1.2 B 1.1 B 0. 353 B P 
Boron 2.3 U 2.3 U 3.3 B 3 . 0 B 0. 460 U P 
Uranium 60.6 U 60.6 U 60.6 U 60. 6 U 12.120 U P 
Cyanide 5.0 U 5.0 u 5.0 U 5.0 U 0.250 U C 

FORM I I I - IN ILM04.0 
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2 B 
CRDL STANDARD FOR AA AND ICP 

jab Name: RECRA_LABNET Contract: 60038-2 

Lab Code: RECRA Case No.: NEW ME SAS No.: SDG No. GSB324 

VA CRDL Standard Source: HIGH PURITY 

CCP CRDL Standard Source: HIGH PURITY 

Concentration Units: ug/L 

Analyte 

CRDL Standard for AA 

True Found %R 

CRDL Standard for ICP 
I n i t i a l Final 

True Found %R Found %R 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 

Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 

Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 

Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 

Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 
Zinc -
Molybdenu 
Boron 
Molybdenu 
Boron 
Uranium 
Cyanide 

400.0 461.60 115.4 391.73 97.9 Uranium 
Cyanide 

400.0 115.4 97.9 Uranium 
Cyanide 

Control Limits: no limits have been established by EPA at this time 

FORM I I (PART 2) - IN ILM04.0 
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3 
BLANKS 

Lab Name: RECRA LABNET Contract: 60038-2 

Lab Code: RECRA_ Case No.: NEW_ME SAS No.: SDG No.: GSB324 

Preparation Blank Matrix (soil/water): 

Preparation Blank Concentration Units (ug/L or mg/kg): 

Analyte 

I n i t i a l 
Calib. 
Blank 
(ug/L) C 

Continuing 
Blank 

1 C 

Calibration 
(ug/L) 
2 C 3 c 

Prepa
ration 
Blank C M 

Aluminum NR 
Arsenic NR 
Barium NR 
Cadmium NR 
Chromium NR 
Ccyyilt NR 
O^Ber NR 
iWfi NR 
Lead NR 
Manganese NR 
Mercury NR 
.Nickel NR 
Selenium_ 

U 
- NR 

Silver 3.5 U 4.4 B 3.5 U P 
Zinc NR 
Molybdenu NR 
Boron NR 
Uranium NR 
Cyanide NR 

FORM I I I - IN ILM04.0 
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3 
BLANKS 

ib Name: RECRA LABNET Contract: 60038-2 

lb Code: RECRA Case No.: NEW ME SAS No.: SDG No.: GSB324 

reparation Blank Matrix (soil/water): SOIL_ 

reparation Blank Concentration Units (ug/L or mg/kg): MG/KG 

Analyte 

I n i t i a l 
C a l i b . 

Blank 
(ug/L) c 

Continuing 
Blank 

1 C 

C a l i b r a t i o n 
(ug/L) 
2 C 3 C 

Prepa
r a t i o n 
Blank C M 

Huminum_ -19.3 B P 
arsenic 2.8 U P 
Jarium 0.3 U P 
:admium 0.4 U P 
:hromium 0.6 U P 
:obalt 0.7 B P 
:opper 1.9 B P 
Cron 13. 9 U P 
.read 1.7 u P 
langanese 0.2 B P 
lercury 
f i c k e l 

0.1 U AV lercury 
f i c k e l 1.5 U P 
>elenium_ 3.6 U P 
S i lver 3.5 U P 
Jinc 0.6 U P 
lolybdenu 1.2 B P 
Joron 5.4 B P 
Iranium 60.6 U 60. 6 U P 
ryanide 5.0 U 5.0 U 5.0 u 5.0 u 0.250 U C ryanide 

FORM I I I - IN ILM04.0 
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U.S. EPA - CLP 

ICP INTERFERENCE CHECK SAMPLE 

Lab Name: RECRA LABNET . Contract: 60038-2_ 

Lab Code: RECRA_ Case No.: NEW_ME SAS No: 

ICP ID Number: IC3 ICS Source: IV 

SDG No.: GSB324 

Concentration Units: ug/L 

True 
Sol. Sol. 

Analyte A AB 

I n i t i a l Found 
Sol. Sol. 
A AB %R 

F i n a l Found 
Sol. S ol. 
A AB %R 

Aluminum_ 
Arsenic 
Barium 

Aluminum_ 
Arsenic 
Barium 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

Cadmium 
Chromium 
Cobalt 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
jtonganese 

cury 
IKkel 
Selenium_ 
S i l v e r 
Zinc 

jtonganese 
cury 

IKkel 
Selenium_ 
S i l v e r 
Zinc 

jtonganese 
cury 

IKkel 
Selenium_ 
S i l v e r 
Zinc 

jtonganese 
cury 

IKkel 
Selenium_ 
S i l v e r 
Zinc 

jtonganese 
cury 

IKkel 
Selenium_ 
S i l v e r 
Zinc 

0 1000 -3 1124.2 112.4 -3 1110.5 111.0 

jtonganese 
cury 

IKkel 
Selenium_ 
S i l v e r 
Zinc 

112.4 111.0 

Molybdenu 
Boron 
Molybdenu 
Boron -
Uranium 
Cyanide 
Uranium 
Cyanide 
Uranium 
Cyanide 

I 

FORM IV - IN ILM04.0 
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4 
ICP INTERFERENCE CHECK SAMPLE 

Lab Name: RECRA LABNET ,. Contract: 60038-2 

Lab Code: RECRA Case No.: NEW ME SAS No: SDG No.: GSB324 

ICP ID Number: IC1 ICS Source: IV 

Concentration Units: ug/L 

True 
Sol. Sol. 

Analyte A AB 

I n i t i a l Found 
Sol. Sol. 
A AB %R 

Final Found 
Sol. Sol. 
A AB %R 

Aluminum_ 
Arsenic 
Barium 

Aluminum_ 
Arsenic 
Barium 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt 

Cadmium 
Chromium_ 
Cobalt 

Cadmium 
Chromium_ 
Cobalt 
Copper 
Iron 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 
Zinc 

Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 
Zinc 

Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 
Zinc 

Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 
Zinc 

Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 
Zinc 

Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 
Zinc 
Molybdenu 
Boron 
Molybdenu 
Boron -

Uranium 
Cyanide 

0 5000 1 5287.9 105.8 -67 5247.2 104.9 Uranium 
Cyanide 

5287.9 105.8 104.9 Uranium 
Cyanide 

FORM IV - IN ILM04.0 
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4 
ICP INTERFERENCE CHECK SAMPLE 

Lab Name: RECRA LABNET , Contract: 60038-2 

Lab Code: RECRA_ Case No.: NEW_ME SAS No: SDG No.: GSB324 

ICP ID Number: TR ICS Source: IV 

Concentration Units: ug/L 

True 
Sol. Sol. 

Analyte A AB 

I n i t i a l Found 
Sol. Sol. 
A AB %R 

Fi n a l Found 
Sol. Sol. 
A AB %R 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

500000 
0 

500000 
100 

471213 
2 

474718.3 
96. 6 

94.9 
96. 6 
93.0 
83.2 
88.8 
85.4 
99. 2 
88.2 
89.4 

_90.4 

481097 
3 

484704.3 
99.4 

96.9 
99.4 
95.0 
87.6 
91.7 
88.3 
99.5 
90.5 
94.8 

_92.4 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

0 500 -2 465.2 

94.9 
96. 6 
93.0 
83.2 
88.8 
85.4 
99. 2 
88.2 
89.4 

_90.4 

-2 475.0 

96.9 
99.4 
95.0 
87.6 
91.7 
88.3 
99.5 
90.5 
94.8 

_92.4 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

0 1000 
500 

3 831.9 

94.9 
96. 6 
93.0 
83.2 
88.8 
85.4 
99. 2 
88.2 
89.4 

_90.4 

2 876.4 

96.9 
99.4 
95.0 
87.6 
91.7 
88.3 
99.5 
90.5 
94.8 

_92.4 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

0 
1000 
500 10 443.9 

94.9 
96. 6 
93.0 
83.2 
88.8 
85.4 
99. 2 
88.2 
89.4 

_90.4 

0 458.7 

96.9 
99.4 
95.0 
87.6 
91.7 
88.3 
99.5 
90.5 
94.8 

_92.4 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

0 500 1 427.1 

94.9 
96. 6 
93.0 
83.2 
88.8 
85.4 
99. 2 
88.2 
89.4 

_90.4 

1 441. 4 

96.9 
99.4 
95.0 
87.6 
91.7 
88.3 
99.5 
90.5 
94.8 

_92.4 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

0 500 2 495.9 

94.9 
96. 6 
93.0 
83.2 
88.8 
85.4 
99. 2 
88.2 
89.4 

_90.4 

2 497.3 

96.9 
99.4 
95.0 
87.6 
91.7 
88.3 
99.5 
90.5 
94.8 

_92.4 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 200000 

0 
200000 

50 
173729 

0 
176448.5 

44.7 

94.9 
96. 6 
93.0 
83.2 
88.8 
85.4 
99. 2 
88.2 
89.4 

_90.4 

179486 
4 

180939.9 
47.4 

96.9 
99.4 
95.0 
87.6 
91.7 
88.3 
99.5 
90.5 
94.8 

_92.4 
Lead 

200000 
0 

200000 
50 

173729 
0 

176448.5 
44.7 

94.9 
96. 6 
93.0 
83.2 
88.8 
85.4 
99. 2 
88.2 
89.4 

_90.4 

179486 
4 

180939.9 
47.4 

96.9 
99.4 
95.0 
87.6 
91.7 
88.3 
99.5 
90.5 
94.8 

_92.4 Manganese 
fltcury 
Wfckel 
Selenium_ 
S i l v e r 
Zinc 

0 500 2 451.8 

94.9 
96. 6 
93.0 
83.2 
88.8 
85.4 
99. 2 
88.2 
89.4 

_90.4 0 462.0 

96.9 
99.4 
95.0 
87.6 
91.7 
88.3 
99.5 
90.5 
94.8 

_92.4 Manganese 
fltcury 
Wfckel 
Selenium_ 
S i l v e r 
Zinc 

94.9 
96. 6 
93.0 
83.2 
88.8 
85.4 
99. 2 
88.2 
89.4 

_90.4 

96.9 
99.4 
95.0 
87.6 
91.7 
88.3 
99.5 
90.5 
94.8 

_92.4 Manganese 
fltcury 
Wfckel 
Selenium_ 
S i l v e r 
Zinc 

0 1000 
50 

96 803.5 80.4 
_91.4 

2 837.0 83.7 
_90.8 

Manganese 
fltcury 
Wfckel 
Selenium_ 
S i l v e r 
Zinc 

0 
1000 

50 -4 45.7 
80.4 

_91.4 0 45.4 
83.7 

_90.8 

Manganese 
fltcury 
Wfckel 
Selenium_ 
S i l v e r 
Zinc 

80.4 
_91.4 

83.7 
_90.8 

Manganese 
fltcury 
Wfckel 
Selenium_ 
S i l v e r 
Zinc 0 1000 

1000 
1000 

0 890.2 89.0 
88.3 
93.4 

-1 921. 9 92.2 
91.8 
96.1 

Molybdenu 
Boron 

0 
1000 
1000 
1000 

1 882 . 6 
89.0 
88.3 
93.4 

17 917.9 
92.2 
91.8 
96.1 

Molybdenu 
Boron 0 

1000 
1000 
1000 1 934.4 

89.0 
88.3 
93.4 5 961.2 

92.2 
91.8 
96.1 

Uranium 
Cyanide 

89.0 
88.3 
93.4 

92.2 
91.8 
96.1 

Uranium 
Cyanide 
Uranium 
Cyanide 

FORM IV - IN ILM04.0 
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4 
ICP INTERFERENCE CHECK SAMPLE 

,ab Name: RECRA LABNET Contract: 60038-2 

jab Code: RECRA Case No.: NEW ME SAS No: SDG No.: GSB324 

:CP ID Number: IC3 ICS Source: IV 

Concentration Units: ug/L 

True 
Sol. Sol. 

Analyte A AB 

I n i t i a l Found 
Sol. Sol. 
A AB %R 

Final Found 
Sol. Sol. 
A AB %R 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

0 1000 2 1148.3 114.8 3 1142.5 114.2 

Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

1148.3 114.8 1142.5 114.2 

Molybdenu 
Boron 
Molybdenu 
Boron -
Uranium 
Cyanide 
Uranium 
Cyanide 
Uranium 
Cyanide 

FORM IV - IN ILM04.0 
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DUPLICATES 

Lab Name: RECRA_LABNET 

Lab Code: RECRA_ Case No.: NEW_ME 

Matrix (soil/water): SOIL_ 

% Solids for Sample: _92.6 

Contract: 60038-2_ 

SAS No.: 

EPA SAMPLE NO, 

GSB324D 

SDG No.: GSB324 

Level (low/med): _LOW 

% Solids for Duplicate: 92.6 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Analyte 
Control 
Limit Sample (S) C Duplicate (D) C RPD Q M 

Aluminum_ 1750.9678 
B 

1241.1744 
B 

34.1 *" P 
Arsenic 1.5491 B 1.2099 B 24.6 P 
Barium 41.5351 40.4075 B 83.4625 

U 
69.5_ 

*• 
P 

Cadmium 0.0831 U 0.0847 U P 
Chromium 2.0768 2.4998 2.1132 B 16.8 P 
Cobalt 1.0132 B 0.9397 B 7.5 P 
Copper 2.2057 B 1.8841 B 15.7 P 
Iron 1714.8135 1119.4787 42.0 

*• 
P 

Lead 0.6230 1.4132 ... 1.1049 24.5 P 
Manganese 3.1151 20.3294 

U 
12. 8658 

U 
4 5.0_ ~* P 

Mercury 0.0540 U A,04<?| -S.0513- U AV 
IkLckel 2.0053 B 1.6358 B 20.3 P 
^lenium_ 0.8247 B 0.7623 U _200.0_ P 
Silver 0.7269 U 0.7411 U P 
Zinc 4.1535 4.8420 

B 
2.8643 B 51.3 P 

Molybdenu 0.3215 B 0.3746 B 15.3 P 
Boron 5.9449 B 2.6183 B 77.7 P 
Uranium 12.5851 U 12.8319 U P 
Cyanide NR Cyanide 

FORM VI - IN ILM04.0 

052 



U . S . EPA - CLP 

Lab Name: RECRA_LABNET_ 

Lab Code: RECRA 

5A 
SPIKE SAMPLE RECOVERY 

Contract: 600 -2 

Case No.: NEW ME SAS No.: 

EPA SAMPLE NO. 

SDG NO.: GSB324 

Matrix (soil/water): SOIL 

fc Solids for Sample: _92.6 

jevel (low/med) : LOW 

Analyte 

Control 
Limit 
%R 

Aluminum__ 
Arsenic "~ 
Barium 
Cadmium 
Chromium 
Cobalt "* 
Copper 
Iron 

Aluminum__ 
Arsenic "~ 
Barium 
Cadmium 
Chromium 
Cobalt "* 
Copper 
Iron 

75-125 
75-125 
75-125 
75-125 
75-125 
75-125_ 

Lead 75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 

Manganese 
Mercury 
Nickel 
Selenium^ 
S i l v e r ~ 
Zinc 

75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 

Molybdenu 
Boron 

75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 "Uranium 

Cyanide 

75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 
75-125 "Uranium 

Cyanide 

or mg/kg dry w ght): MG/KG 

Sample Spike 
Result (SR) C Added (SA) %R Q M 

B 
NR 

1.5491 B 419.38 88.7 P 
40.4075 B 419.38 85.6 P 
0.0831 U 10.48 81. 0 P 
2.4998 

B 
41.94 85.3 P 

1.0132 B 104.85 84.4 P 
2.2057 B 52.42 92.1 P 

NR 
1.4132 [Nvv.l 104.85 88.7 P 

20.3294 
U 

W 104.85 79.9 P 
0.0540 U 0. 54- 0—44> 9JL5 93-rT AV 
2.0053 B 104.85 78.8 P 
0.8247 B 419.38 88.7 P 
0.7269 U 10.48 96.5 P 
4.8420 

B 
104.85 83.9 P 

0.3215 B 209.69 85.5 P 
5.9449 B 209.69 80.0 P 

12.5851 U 1048.46 89.3 P 
NR 

— — 
— — 

— — — 

Spiked Sample 
Result (SSR) 

373.3354 
"399.2292" 
'_ 8.4900" 
_ 3 8 . 2 8 6 4 " 
_ 8 9 . 5 5 6 5 " 

50.4789" 

9 4 . 4 6 0 4 _ 
/VK/>Ug 104 .1456_ 

8 4 . 6 0 5 3 _ 
3 7 2 . 8 8 0 1 _ 

10 .1178_ 
_92.8246_ 
179 .6959_ 
173 .6690_ 

. 936.0163 

:omments: 
WGSB3-24_ 
FINE, TAN r1m_4n /1A 

FORM V ( P a r t 1) - I N I L M 0 4 . 0 

051 



U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

Lab Name: RECRA_LABNET Contract: 60038-2 

Lab Code: RECRA_ Case No.: NEW_ME SAS No.: SDG No.: GSB324 

Solid LCS Source: IV 

Aqueous LCS Source: 

Analyte 
Aqueous (ug/L) 

True Found %R 
Solid (mg/kg) 

True Found C Limits %R 

Aluminum_ 
Arsenic 
Barium 

— 

Aluminum_ 
Arsenic 
Barium 

— 

Aluminum_ 
Arsenic 
Barium 

— 

Cadmium 
Chromium 
Cobalt 

— 

Cadmium 
Chromium 
Cobalt 

— 

Cadmium 
Chromium 
Cobalt 

— 

Copper 
Iron 
Lead 
Miflhanese 
MelViry 
Nickel 
Selenium 
Silver 
Zinc 

— 

Copper 
Iron 
Lead 
Miflhanese 
MelViry 
Nickel 
Selenium 
Silver 
Zinc 

— 

Copper 
Iron 
Lead 
Miflhanese 
MelViry 
Nickel 
Selenium 
Silver 
Zinc 

— 

Copper 
Iron 
Lead 
Miflhanese 
MelViry 
Nickel 
Selenium 
Silver 
Zinc 

— 

Copper 
Iron 
Lead 
Miflhanese 
MelViry 
Nickel 
Selenium 
Silver 
Zinc 

1.16 0.97 

— 

0.928 1. 392 _83.6 

Copper 
Iron 
Lead 
Miflhanese 
MelViry 
Nickel 
Selenium 
Silver 
Zinc 

— 

_83.6 

Copper 
Iron 
Lead 
Miflhanese 
MelViry 
Nickel 
Selenium 
Silver 
Zinc 

— 

Copper 
Iron 
Lead 
Miflhanese 
MelViry 
Nickel 
Selenium 
Silver 
Zinc 

— 

Copper 
Iron 
Lead 
Miflhanese 
MelViry 
Nickel 
Selenium 
Silver 
Zinc 

— "Molybdenu 
Boron 

-
— "Molybdenu 

Boron — 

Uranium 
Cyanide 

— 

Uranium 
Cyanide 

— 

Uranium 
Cyanide 

— — — — — — 

FORM VII - IN ILM04.0 
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7 
LABORATORY CONTROL SAMPLE 

Lab Name: RECRA LABNET Contract: 60038-2 

Lab Code: RECRA_ Case No.: NEW_ME SAS No.: DG No.: GSB324 

Solid LCS Source: IV 

Aqueous LCS Source: 

Analyte 
Aqueous (ug/L) 

True Found %R 
Sol i d (mg/kg) 

True Found C Limits %R 

Aluminum_ 
Arsenic 
Barium 

1000.0 
2000.0 
1000.0 

50.0 

1029.4 
2009.7 
973.9 

— 

800. 0 
1600.0 
800.0 
40.0 

1200.0 
2400.0 
1200.0 

60.0 

102.9 
100.5 
97.4 
96.0 
99.6 
99.3 
10-5.5 
99.5 
103.0 
100.3 

Aluminum_ 
Arsenic 
Barium 

1000.0 
2000.0 
1000.0 

50.0 

1029.4 
2009.7 
973.9 

— 

800. 0 
1600.0 
800.0 
40.0 

1200.0 
2400.0 
1200.0 

60.0 

102.9 
100.5 
97.4 
96.0 
99.6 
99.3 
10-5.5 
99.5 
103.0 
100.3 

Aluminum_ 
Arsenic 
Barium 

1000.0 
2000.0 
1000.0 

50.0 

1029.4 
2009.7 
973.9 

— 

800. 0 
1600.0 
800.0 
40.0 

1200.0 
2400.0 
1200.0 

60.0 

102.9 
100.5 
97.4 
96.0 
99.6 
99.3 
10-5.5 
99.5 
103.0 
100.3 

Cadmium 
Chromium_ 
Cobalt 
Copper 

1000.0 
2000.0 
1000.0 

50.0 48.0 

— 

800. 0 
1600.0 
800.0 
40.0 

1200.0 
2400.0 
1200.0 

60.0 

102.9 
100.5 
97.4 
96.0 
99.6 
99.3 
10-5.5 
99.5 
103.0 
100.3 

Cadmium 
Chromium_ 
Cobalt 
Copper 

100.0 99. 6 

— 

80.0 120.0 

102.9 
100.5 
97.4 
96.0 
99.6 
99.3 
10-5.5 
99.5 
103.0 
100.3 

Cadmium 
Chromium_ 
Cobalt 
Copper 

500.0 496.4 
263.7 

— 

400.0 
200.0 
800.0 
400^0 
120.0 

600.0 
300.0 

102.9 
100.5 
97.4 
96.0 
99.6 
99.3 
10-5.5 
99.5 
103.0 
100.3 

Cadmium 
Chromium_ 
Cobalt 
Copper 250.0 

496.4 
263.7 

— 

400.0 
200.0 
800.0 
400^0 
120.0 

600.0 
300.0 

102.9 
100.5 
97.4 
96.0 
99.6 
99.3 
10-5.5 
99.5 
103.0 
100.3 

Iron 1000.0 
500.0 

995.0 

— 

400.0 
200.0 
800.0 
400^0 
120.0 

1200.0 
600.0 

102.9 
100.5 
97.4 
96.0 
99.6 
99.3 
10-5.5 
99.5 
103.0 
100.3 

Lead 
1000.0 
500.0 515.1 

— 

400.0 
200.0 
800.0 
400^0 
120.0 

1200.0 
600.0 

102.9 
100.5 
97.4 
96.0 
99.6 
99.3 
10-5.5 
99.5 
103.0 
100.3 Manganese 

Mercury 
Nickel 
Selenium_ 
S i l v e r 

150.0 150.4 

— 

400.0 
200.0 
800.0 
400^0 
120.0 180.0 

102.9 
100.5 
97.4 
96.0 
99.6 
99.3 
10-5.5 
99.5 
103.0 
100.3 Manganese 

Mercury 
Nickel 
Selenium_ 
S i l v e r 

150.0 

— 

400.0 
200.0 
800.0 
400^0 
120.0 

102.9 
100.5 
97.4 
96.0 
99.6 
99.3 
10-5.5 
99.5 
103.0 
100.3 Manganese 

Mercury 
Nickel 
Selenium_ 
S i l v e r 

400. 0 
2000.0 
100.0 
200.0 

373.2 

— 

320.0 
1600.0 

80.0 

480. 0 93.3 
101.1 
82.4 
98.2 

100.4 
95.0 
98.9 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 

400. 0 
2000.0 
100.0 
200.0 

2021.6 
82.4 

— 

320.0 
1600.0 

80.0 
2400.0 
120.0 

93.3 
101.1 
82.4 
98.2 

100.4 
95.0 
98.9 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 

400. 0 
2000.0 
100.0 
200.0 

2021.6 
82.4 

— 

320.0 
1600.0 

80.0 
2400.0 
120.0 

93.3 
101.1 
82.4 
98.2 

100.4 
95.0 
98.9 

Zinc 

400. 0 
2000.0 
100.0 
200.0 196.4 

— 

160.0 
800 .0 
800.0 

240.0 

93.3 
101.1 
82.4 
98.2 

100.4 
95.0 
98.9 

Molybdenu 
Boron 

1000.0 
1000.0 
1000.0 

1004.5 
949.9 — 

160.0 
800 .0 
800.0 

1200.0 
1200.0 
1200.0 

93.3 
101.1 
82.4 
98.2 

100.4 
95.0 
98.9 

Molybdenu 
Boron 

1000.0 
1000.0 
1000.0 

1004.5 
949.9 — 

160.0 
800 .0 
800.0 

1200.0 
1200.0 
1200.0 

93.3 
101.1 
82.4 
98.2 

100.4 
95.0 
98.9 Uranium 

Cyanide 

1000.0 
1000.0 
1000.0 988.7 

— 

800.0 

1200.0 
1200.0 
1200.0 

93.3 
101.1 
82.4 
98.2 

100.4 
95.0 
98.9 Uranium 

Cyanide 

1000.0 
1000.0 
1000.0 

— 1200.0 
1200.0 
1200.0 

93.3 
101.1 
82.4 
98.2 

100.4 
95.0 
98.9 Uranium 

Cyanide 

— — — — — — 
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7 
LABORATORY CONTROL SAMPLE 

Lab Name: RECRA LABNET Contract: 60038-2 

Lab Code: RECRA_ Case No.: NEW_ME SAS No.: SDG No.: GSB324 

Solid LCS Source: IV 

Aqueous LCS Source: 

Analyte 
Aqueous (ug/L) 

True Found %R 
Solid (mg/kg) 

True Found C Limits %R 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

— 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

— 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

— 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

— 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

— 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

-

— 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

— 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

— 

Lead 

— 

M^Aanese 
MeBeury 
NicKel 
Selenium 
Silver 
Zinc 

— 

M^Aanese 
MeBeury 
NicKel 
Selenium 
Silver 
Zinc 

— 

M^Aanese 
MeBeury 
NicKel 
Selenium 
Silver 
Zinc 

— 

M^Aanese 
MeBeury 
NicKel 
Selenium 
Silver 
Zinc 

— 

M^Aanese 
MeBeury 
NicKel 
Selenium 
Silver 
Zinc 

— 

M^Aanese 
MeBeury 
NicKel 
Selenium 
Silver 
Zinc 

— 

Molybdenu 
Boron 

-

— 

Molybdenu 
Boron 

— 

Uranium 
Cyanide 

— 

Uranium 
Cyanide 10.0 9.5 

— 

8.0 12.0 _95. 0 
Uranium 
Cyanide 

— 

_95. 0 

— — — — — 
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7 
LABORATORY CONTROL SAMPLE 

Lab Name: RECRA LABNET Contract: 60038-2 

Lab Code: RECRA_ Case No.: NEW_ME SAS No.: 

Solid LCS Source: IV 

Aqueous LCS Source: 

Analyte 
Aqueous (ug/L) 

True Found %R 
Solid (mg/kg) 

True Found C Limits %R 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt 
Copper 

— 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt 
Copper 

— 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt 
Copper 

— 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt 
Copper 

— 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt 
Copper 

— 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt 
Copper 

— 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt 
Copper 

— Iron — 
Lead 

— 

Manganese 
Mercury 
Nickel 

— 

Manganese 
Mercury 
Nickel 

— 

Manganese 
Mercury 
Nickel 

— 

Selenium_ 
Silver 
Zinc 

— 

Selenium_ 
Silver 
Zinc 

— 

Selenium_ 
Silver 
Zinc 

— 

Molybdenu 
Boron 

-

— 

Molybdenu 
Boron 

— 

Uranium 
Cyanide 

— 

Uranium 
Cyanide 10.0 9.6 

— 

8.0 12.0 _96.0 
Uranium 
Cyanide 

— 

_96.0 

— — — — — 

SDG NO.: GSB324 
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Instrument Detection Limits (Quarterly) 

La^P-ame: RECRA_LABNET Contract: 60038-2 

Lab Code: RECRA_ Case .No.: NEW_ME SAS No.: 

ICP ID Number: IC1 Date: 10/01/98 

Flame AA ID Number : 

Furnace AA ID Number : 

SDG No. GSB324 

Analyte 

Wave
length 
(nm) 

Back
ground 

CRDL 
(ug/L) 

IDL 
(ug/L) M 

Aluminum_ 
Arsenic 
Barium 

200 NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Aluminum_ 
Arsenic 
Barium 

10 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Aluminum_ 
Arsenic 
Barium 200 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Cadmium 
Chromium 
Cobalt 

5 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Cadmium 
Chromium 
Cobalt 

10 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Cadmium 
Chromium 
Cobalt 50 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Copper 25 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Iron 100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Lead 3 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Manganese 
Mercury 
Nickel 

15 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Manganese 
Mercury 
Nickel 

0.2 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Manganese 
Mercury 
Nickel 40 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Selenium_ 
S i l v e r 

5 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Selenium_ 
S i l v e r 10 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Zinc 20 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Molybdenu 
Boron 

100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Molybdenu 
Boron 100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Uranium 
Cyanide 

_367.00_ 60. 6 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Uranium 
Cyanide 

_367.00_ 
10 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Uranium 
Cyanide 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 

Comments: 
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Lab Name: RECRA_LABNET_ 

Lab Code: RECRA_ 

ICP SERIAL DILUTION 

Contract: 60038-2_ 

Case No.: NEW ME SAS No.: 

EPA SAMPLE NO. 

GSB324L 

SDG No.: GSB324 

iatrix (soil/water): SOIL_ Level (low/med): LOW 

Concentration Units: ug/L 

S e r i a l % 
I n i t i a l Sample Dilution D i f f e r 

Result ( I ) C Result (S) C ence 

8431.26 8354.50 0.9 
7.46 B 16.92 B 126.8 

194.57 B 198.07 B 1.8 
0.40 U 2.00 U 

12.04 
B 

11.94 B 0.8 
4.88 B 6.71 B 37.5 
10.62 B 17.86 B 68.2 

8257.17 8656.50 4.8 
6.80 8.65 B 27.2 

97.89 101.35 3.5_ 

9.66 B 10.50 B 8.7 
3.97 B 18.00 U _100.0_ 
3.50 U 17.50 U 

23.32 
B 

19.50 B 16.4 
1.55 B 5.52 B 256.1 

28.63 B 49.10 B 71.5 
60.60 U 303.00 U 

-

Analyte 

Aluminum_ 
Arsenic_] 
Barium 
Cadmium 
Chromium_ 
Cobalt ~ 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 
Zinc 
Molybdenu 
Boron 
Uranium_ 
Cyanide" 

Q M 

— P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
P 

— NR 

FORM I X - IN ILM04.0 
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Instrument Detection Limits (Quarterly) 

LalBWame: RECRA_LABNET Contract: 60038-2 

Lab Code: RECRA_ Case .No.: NEW_ME SAS No.: 

ICP ID Number: Date: 10/01/98 

Flame AA ID Number : CNl 

Furnace AA ID Number : 

SDG No, GSB324 

Analyte 

Wave
length 
(nm) 

Back
ground 

CRDL 
(ug/L) 

IDL 
(ug/L) M 

Aluminum_ 
Arsenic 
Barium 

200 NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Aluminum_ 
Arsenic 
Barium 

10 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Aluminum_ 
Arsenic 
Barium 200 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Cadmium 
Chromium 
Cobalt 

5 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Cadmium 
Chromium 
Cobalt 

10 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Cadmium 
Chromium 
Cobalt 50 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Copper 25 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Iron 100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Lead 3 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Manganese 
Mercury 
Nickel 

15 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Manganese 
Mercury 
Nickel 

0.2 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Manganese 
Mercury 
Nickel 40 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Selenium_ 
S i l v e r 

5 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Selenium_ 
S i l v e r 10 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Zinc 20 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Molybdenu 
Boron 

100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Molybdenu 
Boron 100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Uranium 
Cyanide 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Uranium 
Cyanide 10 5.0 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Uranium 
Cyanide 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

lomments: 
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Instrument Detection Limits (Quarterly) 

,ab Name: RECRA LABNET Contract: 60038-2 
,ab Code: RECRA Case No.: NEW ME SAS No.: SDG No.: JB324 

CP ID Number: IC3 Date: 10/01/98 

lame AA ID Number : 

'urnace AA ID Number : 

Analyte 

Wave
length 
(nm) 

Back
ground 

CRDL 
(ug/L) 

IDL 
(ug/L) M 

Aluminum_ 
Arsenic 
Barium 

200 NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Aluminum_ 
Arsenic 
Barium 

10 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Aluminum_ 
Arsenic 
Barium 200 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Cadmium 
Chromium 
Cobalt 

5 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Cadmium 
Chromium 
Cobalt 

10 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Cadmium 
Chromium 
Cobalt 50 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Copper 25 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Iron 100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Lead 3 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Manganese 
Mercury 
Nickel 

15 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Manganese 
Mercury 
Nickel 

0.2 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Manganese 
Mercury 
Nickel 40 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Selenium_ 
Silver 

5 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Selenium_ 
Silver _328.00_ 10 3.5 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Zinc 
_328.00_ 

20 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Molybdenu 
Boron 

100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Molybdenu 
Boron 100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Uranium 
Cyanide 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Uranium 
Cyanide 10 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

Uranium 
Cyanide 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 
NR 
NR 
NR 
NR 
NR 

omments: 

FORM X - IN ILM04.0 



U.S. EPA - CLP 

10 

Instrument Detection Limits (Quarterly) 

La^Name: RECRA_LABNET Contract: 60038-2 

Lab Code: RECRA_ Case No.: NEW_ME SAS No.: 

ICP ID Number: TR Date: 10/01/98 

Flame AA ID Number : 

Furnace AA ID Number : 

SDG No. GSB324 

Analyte 

Wave
length 
(nm) 

Back
ground 

CRDL 
(ug/L) 

IDL 
(ug/L) M 

Aluminum_ 
Arsenic 
Barium 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 

200 14.2 P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Aluminum_ 
Arsenic 
Barium 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 

10 2.8 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Aluminum_ 
Arsenic 
Barium 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 

200 0.3 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Cadmium 
Chromium_ 
Cobalt 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 

5 0.4 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Cadmium 
Chromium_ 
Cobalt 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 

10 0.6 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Cadmium 
Chromium_ 
Cobalt 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 

50 0.7 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Copper 
Iron 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 

25 0.8 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Copper 
Iron 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 

100 13.9 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Lead 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 
3 1.7 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Manganese 
Mercury 
Nickel 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 15 0.1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Manganese 
Mercury 
Nickel 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 
0.2 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Manganese 
Mercury 
Nickel 

231.60 
_196.00_ 

40 1.5 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Selenium_ 
S i l v e r 
Zinc 

231.60 
_196.00_ 5 3.6 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Selenium_ 
S i l v e r 
Zinc 

231.60 
_196.00_ 

10 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Selenium_ 
S i l v e r 
Zinc 213.80 

202.00 
249.60 

20 0.6 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Molybdenu 
Boron 

213.80 
202.00 
249.60 

100 0.9 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Molybdenu 
Boron 

213.80 
202.00 
249.60 100 2 . 3 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Uranium 
Cyanide 

213.80 
202.00 
249.60 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Uranium 
Cyanide 10 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Uranium 
Cyanide 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
NR 
P 
P 
P 
NR 
NR 

Comments: 

FORM X - IN ILM04.0 

062 



U.S. EPA - CLP 

10 

Instrument Detection Limits (Quarterly) 

,ab Name: RECRA_LABNET Contract: 60038-2 

.ab Code: RECRA_ Case No.: NEW_ME SAS No.: 

;CP ID Number: Date: 10/01/98 

'lame AA ID Number : HG2 

'urnace AA ID Number : 

0G No. GSB324 

Analyte 

Aluminum, 
Arsenic_^ 
Barium 
Cadmium 
Chromium 
Cobalt ~ 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 
Zinc 
Molybdenu 
Boron 
Uranium 
Cyanide 

Wave
length 
(nm) 

Back
ground 

CRDL 
(ug/L) 

IDL 
(ug/L) M 

200 NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

10 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

200 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

5 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

10 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

50 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

25 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

3 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

15 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

_253.70_ 0.2 0.1 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

_253.70_ 
40 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

5 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

10 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

20 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 10 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

:omments: 

FORM X - IN ILM04.0 

061 



U.S. EPA - CLP 

11B 

ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Name: RECRA LABNET Contract: 6003 8-2 Lab Code: RECRA_ Case No.: NEW_ME SAS No.: SDG No.: GSB324 

ICP ID Number: IC1 Date: 01/01/98 

Analyte 

Wave
length 
(nm) 

Interelement Correction Factors for : 

AS_ B BA_ C0_ MN_ 

Aluminum_ 
Arsenic 
Barium 

Aluminum_ 
Arsenic 
Barium 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Sii^Hiium_ 

Zinc 
Molybdenu 
Boron 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Sii^Hiium_ 

Zinc 
Molybdenu 
Boron 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Sii^Hiium_ 

Zinc 
Molybdenu 
Boron 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Sii^Hiium_ 

Zinc 
Molybdenu 
Boron 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Sii^Hiium_ 

Zinc 
Molybdenu 
Boron 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Sii^Hiium_ 

Zinc 
Molybdenu 
Boron 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Sii^Hiium_ 

Zinc 
Molybdenu 
Boron 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Sii^Hiium_ 

Zinc 
Molybdenu 
Boron 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Sii^Hiium_ 

Zinc 
Molybdenu 
Boron 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Sii^Hiium_ 

Zinc 
Molybdenu 
Boron 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Sii^Hiium_ 

Zinc 
Molybdenu 
Boron 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Sii^Hiium_ 

Zinc 
Molybdenu 
Boron 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Sii^Hiium_ 

Zinc 
Molybdenu 
Boron 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Sii^Hiium_ 

Zinc 
Molybdenu 
Boron 
Uranium 
Cyanide 

_367.00 _0.0000000 _0.0004900_ _0.0000000 _0.0012400 -0.0009400 Uranium 
Cyanide 

Comments: 

FORM XI (Part 2) - IN ILM04.0 

064 



U.S. EPA - CLP 

11A 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

ab Name: RECRA_LABNET Contract: 60038-2 

,ab Code: RECRA_ Case No.: NEW_ME SAS No.: SDG No.: GSB324 

CP ID Number: IC1 Date: 01/01/98 

Analyte 

Wave
length 
(nm) 

Interelement Correction Factors for : 

Al Ca Fe Mg AG_ 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 

Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 

Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 

Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 

Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 
Zinc 
Molybdenu 
Boron 
Molybdenu 
Boron 
Uranium 
Cyanide 

_3 67.00 _0.0001660 _0.0000000_ _0.0028000 _0.0000000 _0.0000000 Uranium 
Cyanide 

-

lomments: 

FORM XI (Part 1) - IN ILM04.0 

063 



U.S. EPA - CLP 

11B 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Name: RECRA LABNET Contract: 60038-2 

Lab Code: RECRA_ Case No.: NEW_ME SAS No.: SDG No.: GSB324 

ICP ID Number: IC1 Date: 01/01/98 

Analyte 

• Wave
length 
(nm) 

Interelement Correction Factors for : 

TL_ U V ZN_ 

Aluminum 
Arsenic 
Barium 

Aluminum 
Arsenic 
Barium 

Aluminum 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 

Cadmium 
Chromium 
Cobalt 
Copper 

Cadmium 
Chromium 
Cobalt 
Copper 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
S<̂ f̂cium 
S i ^ ^ r 
Zinc 
Molybdenu 
Boron 

Iron 
Lead 
Manganese 
Mercury 
Nickel 
S<̂ f̂cium 
S i ^ ^ r 
Zinc 
Molybdenu 
Boron 

Iron 
Lead 
Manganese 
Mercury 
Nickel 
S<̂ f̂cium 
S i ^ ^ r 
Zinc 
Molybdenu 
Boron 

Iron 
Lead 
Manganese 
Mercury 
Nickel 
S<̂ f̂cium 
S i ^ ^ r 
Zinc 
Molybdenu 
Boron 

Iron 
Lead 
Manganese 
Mercury 
Nickel 
S<̂ f̂cium 
S i ^ ^ r 
Zinc 
Molybdenu 
Boron 

Iron 
Lead 
Manganese 
Mercury 
Nickel 
S<̂ f̂cium 
S i ^ ^ r 
Zinc 
Molybdenu 
Boron 

Iron 
Lead 
Manganese 
Mercury 
Nickel 
S<̂ f̂cium 
S i ^ ^ r 
Zinc 
Molybdenu 
Boron 

Iron 
Lead 
Manganese 
Mercury 
Nickel 
S<̂ f̂cium 
S i ^ ^ r 
Zinc 
Molybdenu 
Boron 

Iron 
Lead 
Manganese 
Mercury 
Nickel 
S<̂ f̂cium 
S i ^ ^ r 
Zinc 
Molybdenu 
Boron 

Iron 
Lead 
Manganese 
Mercury 
Nickel 
S<̂ f̂cium 
S i ^ ^ r 
Zinc 
Molybdenu 
Boron 
Uranium 
Cyanide 

_367.00 _0.0000000 _0.0000000_ -0.0080200 _0.0000000 Uranium 
Cyanide 

uomments: 

FORM XI (Part 2) - IN ILM04.0 

066 



U.S. EPA - CLP 

11B 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

ab Name: RECRA LABNET Contract: 60038-2 

ab Code: RECRA_ Case No.: NEW_ME SAS No.: SDG No.: GSB324 

CP ID Number: IC1 Date: 01/01/98 

Analyte 

Wave
length 
(nm) 

Interelement Correction Factors for : 

MO_ NI_ PB_ SB_ TI_ 

Aluminum_ 
Arsenic 
Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 

Manganese 
Mercury 
Nickel 

Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 
Zinc 

Selenium_ 
Silver 
Zinc 

Selenium_ 
Silver 
Zinc 
Molybdenu 
Boron 
Molybdenu 
Boron 
Uranium 
Cyanide 

_367.00 _0.0000000 _0.0000000_ _0.0000000 _0.0000000 _0.0000000 Uranium 
Cyanide 

omments: 

FORM XI (Part 2) - IN ILM04.0 

065 



U.S. EPA - CLP 

11B 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Name: RECRA LABNET Contract: 60038-2 

Lab Code: RECRA_ Case No. : NEW_ME SAS No. : SDG No. : GSB324 

ICP ID Number: IC3 Date: 01/01/98 

Analyte 

Wave
length 
(nm) 

Interelement C o r r e c t i o n F a c t o r s f o r : 

CR NI V 

Aluminum_ 
A r s e n i c 
Barium 
Cadmium 
Chromium 
Cobalt 

308.20 
193.60 
493.40 
228.80 
267.70 
228.60 
324.70 
259.90 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

-0.0014600 
_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000_ 

-0.0291050 
0.0149680 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

Aluminum_ 
A r s e n i c 
Barium 
Cadmium 
Chromium 
Cobalt 

308.20 
193.60 
493.40 
228.80 
267.70 
228.60 
324.70 
259.90 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

-0.0014600 
_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000_ 

-0.0291050 
0.0149680 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

Aluminum_ 
A r s e n i c 
Barium 
Cadmium 
Chromium 
Cobalt 

308.20 
193.60 
493.40 
228.80 
267.70 
228.60 
324.70 
259.90 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

-0.0014600 
_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000_ 

-0.0291050 
0.0149680 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

Aluminum_ 
A r s e n i c 
Barium 
Cadmium 
Chromium 
Cobalt 

308.20 
193.60 
493.40 
228.80 
267.70 
228.60 
324.70 
259.90 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

-0.0014600 
_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000_ 

-0.0291050 
0.0149680 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

Aluminum_ 
A r s e n i c 
Barium 
Cadmium 
Chromium 
Cobalt 

308.20 
193.60 
493.40 
228.80 
267.70 
228.60 
324.70 
259.90 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

-0.0014600 
_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000_ 

-0.0291050 
0.0149680 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

Aluminum_ 
A r s e n i c 
Barium 
Cadmium 
Chromium 
Cobalt 

308.20 
193.60 
493.40 
228.80 
267.70 
228.60 
324.70 
259.90 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

-0.0014600 
_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000_ 

-0.0291050 
0.0149680 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

Copper 
I r o n 

308.20 
193.60 
493.40 
228.80 
267.70 
228.60 
324.70 
259.90 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

-0.0014600 
_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000_ 

-0.0291050 
0.0149680 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

Copper 
I r o n 

308.20 
193.60 
493.40 
228.80 
267.70 
228.60 
324.70 
259.90 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

-0.0014600 
_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000_ 

-0.0291050 
0.0149680 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 
Lead 

308.20 
193.60 
493.40 
228.80 
267.70 
228.60 
324.70 
259.90 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

-0.0014600 
_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000_ 

-0.0291050 
0.0149680 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 Manganese 
Mercury 
N i c k e l 

308.20 
193.60 
493.40 
228.80 
267.70 
228.60 
324.70 
259.90 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

-0.0014600 
_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000_ 

-0.0291050 
0.0149680 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 Manganese 
Mercury 
N i c k e l 

308.20 
193.60 
493.40 
228.80 
267.70 
228.60 
324.70 
259.90 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

-0.0014600 
_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000_ 

-0.0291050 
0.0149680 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 Manganese 
Mercury 
N i c k e l 231.60 

196.00 
328.00 
213.80 
203.00 
249.00 
367.00 

0.0000000 
0.0000000 
0.0000000 
0.0000780 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0035760 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 

-0.0087870 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

S^M-iium 
S W e r 

231.60 
196.00 
328.00 
213.80 
203.00 
249.00 
367.00 

0.0000000 
0.0000000 
0.0000000 
0.0000780 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0035760 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 

-0.0087870 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

S^M-iium 
S W e r 

231.60 
196.00 
328.00 
213.80 
203.00 
249.00 
367.00 

0.0000000 
0.0000000 
0.0000000 
0.0000780 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0035760 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 

-0.0087870 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

Zinc 

231.60 
196.00 
328.00 
213.80 
203.00 
249.00 
367.00 

0.0000000 
0.0000000 
0.0000000 
0.0000780 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0035760 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 

-0.0087870 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

Molybdenu 
Boron 

231.60 
196.00 
328.00 
213.80 
203.00 
249.00 
367.00 

0.0000000 
0.0000000 
0.0000000 
0.0000780 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0035760 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 

-0.0087870 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

Molybdenu 
Boron 

231.60 
196.00 
328.00 
213.80 
203.00 
249.00 
367.00 

0.0000000 
0.0000000 
0.0000000 
0.0000780 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0035760 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 

-0.0087870 
0.0000000 
0.0000000 
0.0000000 
0.0000000 Uranium 

Cyanide 

231.60 
196.00 
328.00 
213.80 
203.00 
249.00 
367.00 

0.0000000 
0.0000000 
0.0000000 
0.0000780 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0035760 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 

-0.0087870 
0.0000000 
0.0000000 
0.0000000 
0.0000000 Uranium 

Cyanide 

231.60 
196.00 
328.00 
213.80 
203.00 
249.00 
367.00 

0.0000000 
0.0000000 
0.0000000 
0.0000780 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0035760 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 

-0.0087870 
0.0000000 
0.0000000 
0.0000000 
0.0000000 Uranium 

Cyanide 

Comments: 
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U.S. EPA - CLP 

11A 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

jab Name: RECRA_LABNET 

jab Code: RECRA_ Case No. 

CP ID Number: IC3 

Contract: 60038-2 

NEW_ME SAS No.: 

Date: 01/01/98 

SDG No.: GSB324 

Analyte 

Aluminum, 
Arsenic_J 
Barium 
Cadmium 
Chromium, 
Cobalt ~ 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium, 
S i l v e r ~ 
Zinc 
Molybdenu 
Boron 
Uranium, 
Cyanide" 

Wave
length 
(nm) 

308.20 
"193.60" 
"493.40" 
"228.80" 
"267.70" 
"228.60" 
"324.70" 
"259.90" 
"220.30" 
"257.60" 

231.60 
"196.00" 
"328.00" 
"213.80" 
"203.00" 
"249. 00" 
"3 67. 00" 

Interelement Correction Factors for 

A l Ca Fe Mg AS_ 

0.0000000 
0.0046500 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0008360 
0.0000120 
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0.0000000 
0.0002010 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

-0 .0000580 
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0 .0000000 
0.0000000 
0.0000000 
0.0067500 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
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0.0000000 
-0 .0005080 
-0 .0000100 

0.0000860 
0.0000000 
0.0017200 
0.0000000 
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:omments: 
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U.S. EPA - CLP 

11B 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Name: RECRA LABNET Contract: 60038-2 

Lab Code: RECRA_ Case No.: NEW_ME SAS No.: SDG No.: GSB324 

ICP ID Number: TR Date: 01/01/98 

Analyte 

Wave
len g t h 
(nm) 

Interelement C o r r e c t i o n F a c t o r s f o r : 

MN_ T I _ TL_ V 

Aluminum_ 
A r s e n i c 
Barium 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0884200 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000910 
0.0000000 
0.0007460 
0.0000000 
0.0000000 

-0.0005440 
_0.0000000_ 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

0.0472660 
0.0000000 
0.0000000 
0.0000000 
0.1003470 
0.0537750 

-0.0172240 
0.1544880 

-0.3906210 
_0.0000000 

Cadmium 
Chromium_ 
Cobalt 
Copper 
I r o n 
Lead 
Manganese 
Mercury 
N i c k e l 
SfflBnium 
S J W e r 
Zinc 
Molybdenu 
Boron 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0884200 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000910 
0.0000000 
0.0007460 
0.0000000 
0.0000000 

-0.0005440 
_0.0000000_ 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

0.0472660 
0.0000000 
0.0000000 
0.0000000 
0.1003470 
0.0537750 

-0.0172240 
0.1544880 

-0.3906210 
_0.0000000 

Cadmium 
Chromium_ 
Cobalt 
Copper 
I r o n 
Lead 
Manganese 
Mercury 
N i c k e l 
SfflBnium 
S J W e r 
Zinc 
Molybdenu 
Boron 

231.60 
196.00 
328.00 
213.80 
202.00 
249.60 

0.0000000 
0.2921430 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.OOOOOOO 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0369210 
0.0266840 

-0.2394460 
0.0000000 
0.0000000 JJranium 

Cyanide 

231.60 
196.00 
328.00 
213.80 
202.00 
249.60 

0.0000000 
0.2921430 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.OOOOOOO 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0369210 
0.0266840 

-0.2394460 
0.0000000 
0.0000000 JJranium 

Cyanide 

0.0000000 
0.2921430 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.OOOOOOO 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0369210 
0.0266840 

-0.2394460 
0.0000000 
0.0000000 JJranium 

Cyanide 

Comments: 
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U.S. EPA - CLP 

11A 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

jab Name: RECRA LABNET Contract: 60038-2 

jab Code: RECRA Case No.: NEW ME SAS No.: SDG No.: GSB324 

:CP ID Number: TR Date: 01/01/98 

Analyte 

Wave
le n g t h 
(nm) 

Interelement C o r r e c t i o n F a c t o r s f o r : 

A l Ca Fe Mg CR_ 

Aluminum_ 
A r s e n i c 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
I r o n 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 

-0.0023100 
0.0000000 
0.0000000 
0.0031930 
0.0000000 

-0.2198400 
_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000_ 

0.0000000 
-0.0057060 
0.0100100 
0.3095520 

-0.0230680 
0.0036730 
0.0061410 
0.0000000 
0.0638520 

-0.0000560 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0125620 

_0.0000190 

0.0000000 
-0.0018440 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 
Lead 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 

-0.0023100 
0.0000000 
0.0000000 
0.0031930 
0.0000000 

-0.2198400 
_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000_ 

0.0000000 
-0.0057060 
0.0100100 
0.3095520 

-0.0230680 
0.0036730 
0.0061410 
0.0000000 
0.0638520 

-0.0000560 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0125620 

_0.0000190 

0.0000000 
-0.0018440 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 Manganese 
Mercury 
N i c k e l 
Selenium_ 
S i l v e r 
Zinc 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 

-0.0023100 
0.0000000 
0.0000000 
0.0031930 
0.0000000 

-0.2198400 
_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000_ 

0.0000000 
-0.0057060 
0.0100100 
0.3095520 

-0.0230680 
0.0036730 
0.0061410 
0.0000000 
0.0638520 

-0.0000560 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0125620 

_0.0000190 

0.0000000 
-0.0018440 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 Manganese 
Mercury 
N i c k e l 
Selenium_ 
S i l v e r 
Zinc 

231.60 
196.00 
328.00 
213.80 
202.00 
249.60 

0.0000000 
0.0000000 
0.0000000 
0.0014000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
-0.3394540 
0.0000000 
0.1168450 
0.0000000 

-0.0135640 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0002530 
0.0000000 

Molybdenu 
Boron 

231.60 
196.00 
328.00 
213.80 
202.00 
249.60 

0.0000000 
0.0000000 
0.0000000 
0.0014000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
-0.3394540 
0.0000000 
0.1168450 
0.0000000 

-0.0135640 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0002530 
0.0000000 Uranium 

Cyanide 

231.60 
196.00 
328.00 
213.80 
202.00 
249.60 

0.0000000 
0.0000000 
0.0000000 
0.0014000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
-0.3394540 
0.0000000 
0.1168450 
0.0000000 

-0.0135640 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0002530 
0.0000000 Uranium 

Cyanide 

0.0000000 
0.0000000 
0.0000000 
0.0014000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
-0.3394540 
0.0000000 
0.1168450 
0.0000000 

-0.0135640 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0002530 
0.0000000 Uranium 

Cyanide 

omments: 

FORM XI (Part 1) - IN ILM04.0 



U.S. EPA - CLP 

12 
ICP LINEAR RANGES (QUARTERLY) 

Lab Name: RECRA_LABNET Contract: 60038-2_ 

Lab Code: RECRA_ Case No.: NEW_ME SAS No.: 

ICP ID Number: IC3 Date: 10/01/98 

SDG No, GSB324 

Analyte 

Integ. 
Time 
(sec.) 

Concentration 
(ug/L) 

M 

Aluminum_ 
Arsenic 
Barium 

3.30 1000000.0 p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Aluminum_ 
Arsenic 
Barium 

3.30 100000.0 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Aluminum_ 
Arsenic 
Barium 3.30 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Cadmium 
Chromium 
Cobalt 

3.30 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Cadmium 
Chromium 
Cobalt 

3.30 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Cadmium 
Chromium 
Cobalt 3.30 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Copper 3.30 50000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Iron 3.30 500000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Lead 3.30 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Manganese 
Mercury 
Nickel 

3.30 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Manganese 
Mercury 
Nickel 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Manganese 
Mercury 
Nickel 3.30 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Selenium_ 
S i l v e r 

3.30 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Selenium_ 
S i l v e r 3.30 50000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Zinc 3.30 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Molybdenu 
Boron 

3.30 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Molybdenu 
Boron 3.30 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p Uranium 

Cyanide 
3.30 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p Uranium 

Cyanide 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p Uranium 

Cyanide 
-

omments: 
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U.S. EPA - CLP 

12 
ICP LINEAR RANGES (QUARTERLY) 

Lab Name: RECRA_LABNET Contract: 6p038-2_ 

Lab Code: RECRA_ Case No.: NEW_ME SAS No.: _T 

[CP ID Number: IC1 Date: 10/-../98 

SDG i GSB3; 

Analyte 

Aluminum, 
Arsenic_^ 
Barium 
Cadmium 
Chromium 
Cobalt ~ 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 
Zinc 
Molybdenu 
Boron 
Uranium, 
Cyanide" 

Integ. 
Time 
(sec.) 

Concentration 
(ug/L) 

M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 3.30 50000.0 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

-

:omments: 

FORM XII - IN ILM04.0 



U.S. EPA - CLP 

12 
ICP LINEAR RANGES (QUARTERLY) 

Lab Name: RECRA_LABNET 

Lab Code: RECRA_ Case No.: NEW_ME SAS No 

ECP ID Number: TR Date: 

Contract: 60038-2 

SDG No. GSB32 

10/01/98 

Analyte 

Integ. 
Time 
(sec.) 

Concentration 
(ug/L) 

M 

Aluminum_ 
Arsenic 
Barium 

15.00 1000000.0 p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Aluminum_ 
Arsenic 
Barium 

15.00 100000.0 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Aluminum_ 
Arsenic 
Barium 15.00 

15.00 
15.00 

100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Cadmium 
Chromium 
Cobalt 

15.00 
15.00 
15.00 

100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Cadmium 
Chromium 
Cobalt 

15.00 
15.00 
15.00 50000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Cadmium 
Chromium 
Cobalt 15.00 50000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Copper 
Iron 

15.00 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Copper 
Iron 15.00 500000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Lead 15. 00 
15.00 

400000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 

15. 00 
15.00 20000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 

15.00 
15.00 

100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 

15.00 
15.00 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 15.00 10000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Zinc 15.00 10000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Molybdenu 
Boron 

15.00 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Molybdenu 
Boron 15. 00 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p Uranium 

Cyanide 
15. 00 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p Uranium 

Cyanide 
15. 00 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p Uranium 

Cyanide 
-

:omments: 

FORM XII - IN ILM04.0 
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13 
PREPARATION LOG 

Lab Name: RECRA_LABNET Contract: 60038-2 

Lab Code: RECRA_ Case No.:_NEW_ME SAS No.: SDG No.:GSB324 

Method: P 

EPA 
Sample 
No. 

Preparation 
Date 

Weight 
(gram) 

Volume 
(mL) 

GSB324 
GSB324D 
GSB324S 
GSB330 
GSB340 
GSB4-5 
GSB414 
GSB43 0 
GSB440 
GSB5-7 
GSB514 
GSB522 
GSB532 
GSB540 
LCSS114 
PBS114 

10/15/98 
10/15/98 
10/15/98 
10/15/98 
10/15/98 
10/15/98 
10/15/98 
10/15/98 
10/15/98 
10/15/98 
10/15/98 
10/15/98 
10/15/98 
10/15/98 
10/15/98 
10/15/98 

1.04 
1.02 
1.03 
1.04 
1.10 
1.03 
1. 14 
1.46 
1. 04 
1.29 
1.07 
1.13 
1.16 
1.18 
1.00 
1.00 

200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

-

FORM X I I I - IN ILM04.0 
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U . S . EPA - CLP 

13 
PREPARATION LOG 

LaB-Name: RECRA_LABNET 

Lab Code: RECRA_ Case No.:_NEW_ME 

Method: AV 

C o n t r a c t : 60038-2 

SAS No. : SDG No.:GSB324 

EPA 
Sample 
No. 

Preparation 
Date 

Weight 
(gram) 

GSB324 
GSB324D 
GSB324S 
GSB330 
GSB340 
GSB4-5 
GSB414 
GSB430 
GSB440 
GSB5-7 
GSB514 
GSB522 
GSB532 
GSB540 
LCSS104 
PBS104 

10/21/98 
10/21/98 
10/21/98 
10/21/98 
10/21/98 
10/21/98 
10/21/98 
10/21/98 
10/21/98 
10/21/98 
10/21/98 
10/21/98 
10/21/98 
10/21/98 
10/21/98 
10/21/98 

0.10 

0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0. 10 
0.12 
0. 11 
0.10 
0.10 
0.20 
0.10 

_ 

Volume 
(mL) 

50 
"50 " 
"50 " 
"50 " 
"50 " 
"50 " 
"50 " 
"50 " 
"50~ 
"50 " 
"50 " 
"50 " 
"50 " 
"50_ 
' 50 
"50 " 

/ CcYrtek\i»-
5 /\v\\$ \^\fig 

FORM X I I I - IN ILM04.0 
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13 
PREPARATION LOG 

Lab Name: RECRA LABNET Contract: 60038-2 

Lab Code: RECRA_ Case No. :_NEW_ME SAS No.: SDG No. :GSB324 

Method: C 

EPA 
Sample 
No. 

Preparation 
Date 

Weight 
(gram) 

Volume 
(mL) 

GSB324 
GSB330 
LCSS260 
PBS160 

10/14/98 
10/14/98 
10/14/98 
10/14/98 

5.00 
5.00 
5. 00 
5.00 

250 
250 
250 
250 

-

FORM X I I I - IN ILM04 .0 
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U.S. EPA - CLP 

13 
PREPARATION LOG 

LaB^Name: RECRA_LABNET 

Lab Code: RECRA_ Case No. 

Method: C 

NEW ME 

Contract: 60038-2 

SAS No.: SDG No.:GSB324 

EPA 
Sample 
No. 

GSB340 10 /15 /98 
GSB4-5 10 /15 /98 
GSB414 10 /15 /98 
GSB4 30 10 /15 /98 
GSB440 10 /15 /98 
GSB5-7 10 /15 /98 
GSB514 10 /15 /98 
GSB522 10 /15 /98 
GSB532 10 /15 /98 
GSB540 10 /15 /98 
LCSS261 10/15/98 
PBS161 10 /15 /98 

Preparation 
Date 

Weight 
(gram) 

5.00 
"5.00" 
"5.00" 
"5.00" 
"5.00" 
"5. 00" 
"5. 00" 
"5.00~ 
"5. 00" 
"5. 00" 
"5. 00" 
"5.00" 

Volume 
(mL) 

250 
"250" 
"250" 
"250" 
"250" 
"250" 
"250" 
"250" 
"250" 
"250" 
"250" 
"250" 

FORM X I I I - IN ILM04.0 
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U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Lab Name: RECRA_LABNET 

Lab Code: RECRA_ Case No.: NEW_ME 

Instrument ID Number: IC1 

Start Date: 10/27/98 

Contract: 60038-2 

SAS No.: SDG No. :GSB324 

Method: P_ 

End Date: 10/27/98 

Analytes 
EPA 

Sample 
No. 

SO 
S2 
ICV 
ICB 
CCV 
CCB 
CRI 
ICSA_ 
ICSAB 
CCV 
CCB PBS114_ 
LCSS114 
GSB324J; 
GSB324L 
GSB324D" 
GSB324S" 
J3SB3 30_^ 
GSB340_ 
GSB4-5_ 
GSB414_ 
CCV 
CCB 
GSB430 
GSB440" 
GSB5-7" 
GSB514" 
GSB522" 
GSB532' 
GSB540 
CCV " 
CCB 

D/F 

. 00 

. 00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 

.00 

. 00 

.00 

. 00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

Time 

1054 
1100 
1102 
1105 
1108 
1112 
1115 
1117 
1121 
1125 
1129 
1132 
1134 
1137 
1140 
1143 
1146 
1149 
1152-
1155 
1158 
1202 
1206 
1209 
1212 
1215 
1218 
1221 
1224 
1227 
1232 
1235 

% R B U 

FORM XIV - IN ILM04.0 
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U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Lab%ame: RECRA LABNET Contract: 60038-2 

Lab Code: RECRA_ Case No.: NEW_ME SAS No.: SDG No.:GSB324 

Instrument ID Number: IC1 Method: P_ 

Start Date: 10/27/98 End Date: 10/27/98 

EPA 
Sample 
No. 

D/F Time % R 

Analytes 
EPA 

Sample 
No. 

D/F Time % R A 
L 

A 
S 

B 
A 

C 
D 

C 
R 

C 
0 c 

U 

F 
E 

P 
B 

M 
N 

H 
G 

N 
I 

S 
E 

A 
G 

Z 
N 

M 
0 

B U c 
N 

CRI 1. 00 1237 
1240 
1243 
1247 
1251 

X 
ICSA 1. 00 

1237 
1240 
1243 
1247 
1251 

X 
ICSAB 1. 00 

1237 
1240 
1243 
1247 
1251 

X 
CCV 1. 00 

1237 
1240 
1243 
1247 
1251 

X 
CCB 1.00 

1237 
1240 
1243 
1247 
1251 X 

1237 
1240 
1243 
1247 
1251 

dt)— — dt)— — 

-

FORM XIV - IN ILM04.0 
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U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Lab Name: RECRA_LABNET 

Lab Code: RECRA_ Case No. : NEW__ME 

Instrument ID Number: IC3 

Start Date: 10/30/98 

Contract: 60038-2 

SAS No.: SDG No.:GSB324 

Method: P_ 

End Date: 10/30/98 

EPA 
Sample 
No. 

SO 
SI 
ICV 
ICB 
CRI 
ICSA_ 
ICSAB 
CCV : 
CCB PBS114_ 
LCSS114 
GSB324_J 
GSB324L 
GSB324D" 
GSB324S" 
GSB3 30_^ 
GSB340_ 
GSB4-5_ 
fGSB414_ 
CCV 
CCB 

D/F 

GSB430 
GSB440" 
GSB5-7" 
GSB514" 
GSB522" 
CCV ~ 
CCB 
CRI 
ICSA 
ICSAB_ 
CCV 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

. 00 

.00 

. 00 

. 00 

Time 

0850 
0853 
0858 
0901 
0904 
0906 
0909 
0912 
0915 
0918 
0920 
0923 
0925 
0928 
0931 
0934 
0936 
0939 
0942 
0946 
0949 
0951 
0954 
0957 
0959 
1005 
1009 
1012 
1015 
1017 
1020 
1023 

% R 

Analytes 

% R A 
L 

A 
S 

B 
A 

C 
D 

C 
R 

C 
0 

C 
U 

F 
E 

P 
B 

M 
N 

H 
G 

N 
I 

S 
E 

A 
G 

z 
N 

M 
0 

B u c 
N 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

| X | 
X 
X 
X 
X 

- X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

FORM XIV - IN ILM04.0 
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LaTFName: RECRA_LABNET 

Lab Code: RECRA_ Case No.: NEW_ME 

Instrument ID Number: IC3 

Start Date: 10/30/98 

U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Contract: 60038-2 

SAS No.: 

Method: P 

SDG No.:GSB324 

End Date: 10/30/98 

EPA 
Sample 
No. 

D/F Time % R 

Analytes 
EPA 
Sample 
No. 

D/F Time % R A 
L 
A 
S 

B 
A 

C 
D 
C 
R 

C 
0 
c 
u 

F 
E 
P 
B 
M 
N 
H 
G 
N 
I 
S 
E 
A 
G 
z 
N 

M 
O 

B U c 
N 

CCB 1.00 1026 X 1026 

-A -A 

_ 

FORM XIV - IN ILM04.0 
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U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Lab Name: RECRA_LABNET 

Lab Code: RECRA_ Case No.: NEW_ME 

Instrument ID Number: IC3 

Start Date: 10/30/98 

Contract: 60038-2 

SAS No.: SDG No. :GSB324 

Method: P_ 

End Date: 10/30/98 

EPA 
Sample 
No. 

D/F Time % R 

Analytes 
EPA 

Sample 
No. 

D/F Time % R A 
L 
A 
S 

B 
A 

C 
D 

C 
R 

C 
0 

C 
U 

F 
E 

P 
B 
M 
N 

H 
G 

N 
I 

S 
E 
A 
G 
z 
N 

M 
0 

B U c 
N 

SO 1.00 1503 
1505 
1511 
1514 
1516 
1519 
1522 
1525 
1528 
1530 
1533 
1536 
1539 
1542 
1545 
1548 

X 
SI 1.00 

1503 
1505 
1511 
1514 
1516 
1519 
1522 
1525 
1528 
1530 
1533 
1536 
1539 
1542 
1545 
1548 

X 
ICV 1.00 

1503 
1505 
1511 
1514 
1516 
1519 
1522 
1525 
1528 
1530 
1533 
1536 
1539 
1542 
1545 
1548 

X 
ICB 1.00 

1503 
1505 
1511 
1514 
1516 
1519 
1522 
1525 
1528 
1530 
1533 
1536 
1539 
1542 
1545 
1548 

X 
CRI 1.00 

1503 
1505 
1511 
1514 
1516 
1519 
1522 
1525 
1528 
1530 
1533 
1536 
1539 
1542 
1545 
1548 

X 
ICSA 1. 00 

1503 
1505 
1511 
1514 
1516 
1519 
1522 
1525 
1528 
1530 
1533 
1536 
1539 
1542 
1545 
1548 

X 
ICSAB 1.00 

1503 
1505 
1511 
1514 
1516 
1519 
1522 
1525 
1528 
1530 
1533 
1536 
1539 
1542 
1545 
1548 

X 
CCV 1.00 

1503 
1505 
1511 
1514 
1516 
1519 
1522 
1525 
1528 
1530 
1533 
1536 
1539 
1542 
1545 
1548 

X 
CCB 1.00 

1503 
1505 
1511 
1514 
1516 
1519 
1522 
1525 
1528 
1530 
1533 
1536 
1539 
1542 
1545 
1548 

X 
GSB532 
GSB540 
CRI 

1.00 

1503 
1505 
1511 
1514 
1516 
1519 
1522 
1525 
1528 
1530 
1533 
1536 
1539 
1542 
1545 
1548 

X GSB532 
GSB540 
CRI 

1.00 

1503 
1505 
1511 
1514 
1516 
1519 
1522 
1525 
1528 
1530 
1533 
1536 
1539 
1542 
1545 
1548 

X 
GSB532 
GSB540 
CRI 1.00 

1503 
1505 
1511 
1514 
1516 
1519 
1522 
1525 
1528 
1530 
1533 
1536 
1539 
1542 
1545 
1548 

X 
ICSA 1.00 

1503 
1505 
1511 
1514 
1516 
1519 
1522 
1525 
1528 
1530 
1533 
1536 
1539 
1542 
1545 
1548 

X 
ICSAB 1.00 

1503 
1505 
1511 
1514 
1516 
1519 
1522 
1525 
1528 
1530 
1533 
1536 
1539 
1542 
1545 
1548 

X m CCV 1.00 

1503 
1505 
1511 
1514 
1516 
1519 
1522 
1525 
1528 
1530 
1533 
1536 
1539 
1542 
1545 
1548 

X 
CCB 1.00 

1503 
1505 
1511 
1514 
1516 
1519 
1522 
1525 
1528 
1530 
1533 
1536 
1539 
1542 
1545 
1548 X 

1503 
1505 
1511 
1514 
1516 
1519 
1522 
1525 
1528 
1530 
1533 
1536 
1539 
1542 
1545 
1548 

FORM XIV - IN ILM04.0 
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U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

LaD^Jame: RECRA LABNET Contract: 60038-2 

Lab Code: RECRA Case No.: NEW ME SAS No.: SDG No.:GSB324 

Instrument ID Number: CNl Method: C 

Start Date: 10/14/98 End Date: 10/14/98 

A n a l y t e s 
EPA 

Sample D/F Time % R A A B C C C c F P M H N S A Z M B U c 
No. 

D/F 
L S A D R 0 u E B N G I E G N 0 N 

SO 1.00 1034 X 
S5 1.00 1035 X 
S10 1. 00 1036 X 
S20 1.00 1037 X 
S50 1. 00 1038 X 
S100 1.00 1039 X 
S150 1.00 1040 X 
S200 1. 00 1041 X 
ICV 1. 00 1114 X 
ICB 1. 00 1115 X 
CCV 1.00 1116 X 
CCB 1. 00 1117 X 
Zfl^ZZ 1.00 1118 

•̂zz 
1.00 1119 

zzzzzz 1. 00 1120 

zzzzzz 1. 00 1121 

zzzzzz 1.00 1122 

zzzzzz 1. 00 1123 

zzzzzz 1. 00 1124- -

zzzzzz 1. 00 1125 

zzzzzz 1. 00 1126 
CCV 1. 00 1127 X 
CCB 1.00 1128 X 

zzzzzz 1.00 1129 

zzzzzz 1. 00 1130 

zzzzzz 1.00 1131 

zzzzzz 1. 00 1132 
GSB324 1. 00 1133 X 
GSB330 1. 00 1134 X 

zzzzzz 1. 00 1135 
PBS160 1. 00 1136 X 
LCSS260 1. 00 1137 X 

FORM XIV - IN ILM04.0 
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U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Lab Name: RECRA_LABNET 

Lab Code: RECRA_ Case No.: NEW_ME 

Instrument ID Number: CNl 

Start Date: 10/14/98 

Contract: 60038-2 

SAS No.: SDG No.:GSB324 

Method: C_ 

End Date: 10/14/98 

EPA 
Sample 
No. 

D/F Time % R 

Analytes 
EPA 

Sample 
No. 

D/F Time % R A 
L 
A 
S 

B 
A 

C 
D 

C 
R 

C 
0 

C 
U 

F 
E 

P 
B 
M 
N 
H 
G 

N 
I 

S 
E 
A 
G 

Z 
N 
M 
O 

B U C 
N 

ZZZZZZ 
CCV 

1.00 1138 
1139 
1140 

ZZZZZZ 
CCV 1.00 

1138 
1139 
1140 

X 
CCB 1. 00 

1138 
1139 
1140 X 

1138 
1139 
1140 

1 1 1 
-

FORM XIV - IN ILM04.0 

084 



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

L2^Rame: RECRA LABNET_ 

Lab Code: RECRA_ Case No.: NEW_ME 

Instrument ID Number: CNl 

S t a r t Date: 10/15/98 

Contract: 60038-2 

SAS No.: SDG No.:GSB324 

Method: C_ 

End Date: 10/15/98 

% R 

Analytes 

% R A 
L 

A 
S 

B 
A 

C 
D 

C 
R 

C 
0 

c 
u 

F 
E 

P 
B 

M 
N 

H 
G 

N 
I 

S 
E 

A 
G 

Z 
N 

M 
0 

B U C 
N 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

- X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

EPA 
Sample 
No. 

SO 
S5 
S10_ 
S20_ 
S50_ 
S100 
S150" 
S200" 
ICV_J 
ICB_ 
CCV_ 
CCB 
ZZZZZZ 

zgM̂ z" 
zzzzzz" 
zzzzzz" 
zzzzzz" 
GSB34 0" 
GSB4-5" 
CCV ' 
CCB 
GSB414 
GSB430" 
GSB440" 
GSB5-7" 
GSB514" 
GSB522 
GSB532" 
GSB540" 
zzzzzz" 
PBS 161" 

D/F 

1, 
" l , 
" l , 
" l , 
"1, 
"1. 

00 
00 
00 
00 
00 
00 

1.00 
"1.00 
, 00 
, 00 
,00 
, 00 
,00 
,00 
, 00 
, 00 
00 
, 00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

Time 

1131 
1132 
1133 
1134 
1135 
1136 
1137 
1138 
1202 
1203 
1204 
1205 
1206 
1207 
1208 
1209 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
1225 

FORM XIV - IN ILM04.0 
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U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Lab Name: RECRA_LABNET 

Lab Code: RECRA_ Case No.: NEW_ME 

Instrument ID Number: CNl 

Start Date: 10/15/98 

Contract: 60038-2 

SAS No.: SDG No.:GSB324 

Method: C_ 

End Date: 10/15/98 

EPA 
Sample 
No. 

D/F Time % R 

Analytes 
EPA 

Sample 
No. 

D/F Time % R A 
L 
A 
S 

B 
A 

C 
D 

C 
R 

C 
0 

C 
U 

F 
E 

P 
B 
M 
N 
H 
G 

N 
I 

S 
E 
A 
G 
Z 
N 
M 
0 

B U c 
N 

LCSS261 
CCV 

1.00 1226 
1227 
1228 

X LCSS261 
CCV 1.00 

1226 
1227 
1228 

X 
CCB 1.00 

1226 
1227 
1228 X 

1226 
1227 
1228 

-

FORM XIV - IN ILM04.0 
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U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

LaE"7Jame: RECRA_LABNET 

Lab Code: RECRA_ Case No.: NEW_ME 

Instrument ID Number: HG2 

Start Date: 10/22/98 

Contract: 60038-2 

SAS No.: SDG No.:GSB324 

Method: AV 

End Date: 10/22/98 

Analytes 
EPA 

Sample D/F Time % R A A B C C C c F P M H N s A Z M B U C No. L S A D R 0 u E B N G I E G N 0 N 

SO 1.00 1149 X 
SO.2 1. 00 1151 X 
S I 1. 00 1153 X 
S2 1.00 1156 X 
S5 1. 00 1158 X 
S10 1. 00 1201 X 
ICV 1.00 1203 X 
ICB 1. 00 1206 X 
CCV 1. 00 1208 X 
CCB 1.00 1211 X 
CRA 1. 00 1213 X 
PBS104 1. 00 1215 X 
LJ K 1 0 4 1. 00 1217 X 
(MW24 1.00 1220 X 
GSB324D 1. 00 1222 X 
GSB324S 1. 00 1224 X 
GSB330 1. 00 1227 X 
GSB340 1.00 1229 X 
GSB4-5 1. 00 1231- - X 
GSB414 1. 00 1233 X 
CCV 1. 00 1235 X 
CCB 1. 00 1238 X 
GSB430 1. 00 1240 X 
GSB440 1. 00 1242 X 
GSB5-7 1. 00 1245 X 
GSB514 1. 00 1247 X 
GSB522 1. 00 1249 X 
GSB532 1. 00 1251 X 
GSB540 1.00 1254 X 
ZZZZZZ 1.00 1256 

zzzzzz 1. 00 1258 

zzzzzz 1. 00 1300 

FORM XIV - IN ILM04.0 

037 



U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Lab Name: RECRA_LABNET 

Lab Code: RECRA_ Case No.: NEW_ME 

Instrument ID Number: HG2 

Start Date: 10/22/98 

Contract: 60038-2 

SAS No.: SDG No.:GSB324 

Method: AV 

End Date: 10/22/98 

EPA 
Sample 
No. 

D/F Time % R 

Analytes 
EPA 

Sample 
No. 

D/F Time % R A 
L 
A 
S 

B 
A 

C 
D 
C 
R 

C 
0 

C 

u 
F 
E 

P 
B 
M 
N 
H 
G 
N 
I 

S 
E 
A 
G 

Z 
N 
M 
O 

B U C 
N 

CCV 1.00 1303 
1305 
1307 
1310 
1312 
1314 
1316 
1319 

X 
CCB 1.00 

1303 
1305 
1307 
1310 
1312 
1314 
1316 
1319 

X 
ZZZZZZ 
ZZZZZZ 
ZZZZZZ 

zzzzzz 
CCV 

1. 00 

1303 
1305 
1307 
1310 
1312 
1314 
1316 
1319 

ZZZZZZ 
ZZZZZZ 
ZZZZZZ 

zzzzzz 
CCV 

1.00 

1303 
1305 
1307 
1310 
1312 
1314 
1316 
1319 

ZZZZZZ 
ZZZZZZ 
ZZZZZZ 

zzzzzz 
CCV 

1.00 

1303 
1305 
1307 
1310 
1312 
1314 
1316 
1319 

ZZZZZZ 
ZZZZZZ 
ZZZZZZ 

zzzzzz 
CCV 

1.00 

1303 
1305 
1307 
1310 
1312 
1314 
1316 
1319 

ZZZZZZ 
ZZZZZZ 
ZZZZZZ 

zzzzzz 
CCV 

1. 00 

1303 
1305 
1307 
1310 
1312 
1314 
1316 
1319 

X 
CCB 1. 00 

1303 
1305 
1307 
1310 
1312 
1314 
1316 
1319 X 

1303 
1305 
1307 
1310 
1312 
1314 
1316 
1319 

| | 

-

FORM XIV - IN ILM04.0 
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U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

LaKjame: RECRA LABNET Contract: 60038-2 

Lab Code: RECRA Case No. : NEW ME SAS No.: SDG No. :GSB324 

Instrument ID Number: TR Method: P 

Start Date: 10/28/98 End Date: 10/28/98 

EPA 
Analytes 

Sample 
No. 

D/F Time % R A 
L 
A 

s 
B 
A c 

D 
c 
R 
c 
0 

c 
u 

F 
E 

p 
B 
M 
N 

H 
G 

N 
I 
s 
E 

A 
G z 

N 

M 
0 

B u c 
N 

SO 1.00 0806 X X X X X X X X X X X X X X X 
SIB 1.00 0813 X X X X X X X X X X X X X X 
SI 1.00 0821 X X X X X X X X X X X X X X 
S2 1.00 0829 X X X 
S3 1.00 0837 X 
ICV 1.00 0845 X X X X X X X X X X X X X X X 
ICB 1.00 0854 X X X X X X X X X X X X X X X 
CRI 1. 00 0901 X X X X X X X X X X X X X 
ICSA 1. 00 0926 X X X X X X X X X X X X X X X 
ICSAB 1. 00 0940 X X X X X X X X X X X X X X X 
CCV 1.00 0948 X X X X X X X X X X X X X X X 
CCB 1.00 1003 X X X X X X X X X X X X X. X X 
PJ^14 1.00 1010 X X X X X X X X X X X X X X X 
I^Pll4 1.00 1016 X X X X X X X X X X X X X X 
GSB324 1.00 1026 X X X X X X X X X X X X X X X 
GSB324L 5. 00 1034 X X X X X X X X X X X X X X X 
GSB324D 1. 00 1041 X X X X X X X X X X X X X X X 
GSB324S 1.00 1049 X X X X X X X X X X X X X 
ZZZZZZ 1. 00 1057. -
GSB330 1.00 1105 X X X X X X X X X X X X X X X 
GSB340 1.00 1112 X X X X X X X X X X X X X X X 
GSB4-5 1. 00 1120 X X X X X X X X X X X X X X X 
CCV 1. 00 1129 X X X X X X X X X X X X X X X 
CCB 1. 00 1139 X X X X X X X X X X X X X X X 
GSB414 1. 00 1146 X X X X X X X X X X X X X X X 
GSB4 3 0 1. 00 1153 X X X X X X X X X X X X X X X 
GSB440 1.00 1201 X X X X X X X X X X X X X X X 
GSB5-7 1.00 1209 X X X X X X X X X X X X X X X 
GSB514 1.00 1223 X X X X X X X X X X X X X X X 
GSB522 1. 00 1231 X X X X X X X X X X X X X X X 
GSB532 1.00 1238 X X X X X X X X X X X X X X X 
GSB540 1. 00 1246 X X X X X X X X X X X X X X X 

FORM XIV - IN ILM04.0 
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U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Lab Name: RECRA_LABNET 

Lab Code: RECRA_ Case No.: NEW_ME 

Instrument ID Number: TR 

Start Date: 10/28/98 

Contract: 60038-2 

SAS No.: SDG No.:GSB324 

Method: P_ 

End Date: 10/28/98 

EPA 
Sample 
No. 

D/F Time % R 

Analytes 
EPA 

Sample 
No. 

D/F Time % R A 
L 
A 

s 
B 
A 

C 
D 

C 
R 

C 
0 

C 

u 
F 
E 

p 
B 
M 
N 
H 
G 

N 
I s 

E 

A 
G 
z 
N 

M 
0 

B u c 
N 

CCV 1.00 1255 
1305 
1311 
1318 
1325 
1334 
1343 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

— 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

— 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

— 

— 

— 
— — 

— 

CCB 1.00 
1255 
1305 
1311 
1318 
1325 
1334 
1343 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

— 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

— 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

— 

— 

— 
— — 

— 

CRI 1.00 

1255 
1305 
1311 
1318 
1325 
1334 
1343 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
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Analysis Report Averages '-'ed 0 0 r. p 

g ^ i o d : UONLY Sample Name: 30 Operator: 
l ^ T i m e : 10/27/98 10:54 Filename: iriCZ^A 
Mode: IR Type: X Coir. Fact; : 1.00000 
Lab ID.: Cust.. S.ncl. ID.: Cust. ID.: 

Elems A130S2 Cc2286 7e25?9 Mn2 57 6 iJ-3570 V-2924 
Units count count count count count count 
Avge -.05906 . 00006 . C0053 .05253 .00053 
SDev . 0056 . 00011 . 0C03 0 .0163 . 00011 
%RSD 9 . 48887 173.205 57.2822 0 31.0445 21. 6 5C5 

Elems B-2496 Ca3179 
Units count count 
Avge 0 -.00333 
SDev 0 .0007 
%RSD 0 21. 0713 

I 

JTc/oz-y/)-
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.\naly~-s Report Averages Wed 10-2S-9S OS: 4": 49 AM 

Method: UONLY Sample Name: 31 Operator: 
Run Time: 10/27/98 10:57 Filename: IC1027A 
Mode: IR Type: X Corr. Factor: 
Lab ID.: Cust.- Smpl. ID.: Cust. I 

Elems 
Units 
Avge 
SDev 
%RSD 

A13082 
count 
2.80279 
.01551 
.55369 

Co22S5 
count 
1. 71453 
.01365 
.79615 

Fe2599 
count 
2.25986 
.01578 
.69833 

Mr.2 5̂ 6 
count 
.06506 
. 0005 
.77355 

V-2924 
count 
1. 41473 
. 0116 
.82059 

Ca3179 
count 
12.0599 
.09874 
.81875 
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Analysis Report Averages 

,hod: UONLY 
Time: 10/27/93 

Mode: IR 
'.ab ID. : 

Sample Name: s: 
11 :00 
Type : 
Cust .-• 

X 
Smpl 

Filename 
Corr. Fav 

'A 

:ust. ll 

Operator 

1.00000 

Elems 
Units 
Avge 
SDev 
5RSD 

U-3570 
count 
3.32026 
. 06065 
. 68767 

B-24 36 
count 
. 40S93 
. 00236 
. 57937 



Analysis Repor 

Method: UONLY Sample Name: ICV Operate 
Run Time: 10/27/93 11:02 Filename: IC1027A 
Mode: CONC Type: Q Terr. Factor: 1.0000 
Lab ID.: RECRA Cust... Smpl. ID.: rust. ID.: 

Elems A130S2 Co2286 Fe2599 M.12 576 V-2924 
Units PPb FPb ppb PPb PPb ^ ppb 
Avge 3729. 1912 . 3813 . 562. 5 74 70. 1 Q i 1 

X V-1 ' .1. • 

SDev 13 .12 4 . 082 16.47 . 0001 3 . 442 3.533 
%RSD .352 . 2129 . 4319 n . 0461 .1889 

Elems B-2496 Ca3179 
Units ppb PPb 
Avge 3657. 19050. 
SDev 16.93 35.67 
%RSD . 463 . 1872 



Analysis Report AY '-rages ;d 1:-. 

od: UONLY Sample Nam; 
Time: 10/27/93 11:05 

Operate-. 
Filename: ICIO: 

Mode : CONC Type : B C e r r . F a e - ^ v . ~> -i n ̂  

Lab ID .: RECRA Cust .-3m.pl . ID . Cust. .: 

Elems A13082 Co2285 Fe25 09 Mn2 5"6 U-35"0 J V-2924 
Units ppb FPb PPb PPt ppb ppb 
.V*ge - . 9691 . 1976 . ^ V - .000" 16.12 -.1290 
SDev 2.735 2.053 2.233 . coo: 26.53 1.203 
%RSD 282 . 2 1039 5724C "00 . 6 164.5 932.5 

Elems B-2496 Ca3179 
Units ppb PPb 
Avge H16.30 3.169 
SDev 5.648 4 . 589 
%RSD 34. 65 144.8 
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Analysis Report Aver ages Wed 10-23-9 3 

Method: UONLY Sample Name: CCV 0 p e r a 
Run Time : 10/27/98 11: OS ? iler.ar IC1C27A 
Mode: CONC Type: :rr . 7 act. or : 
L-ab ID. : RECRA *•«,,., k. *•• 

Elems A120o: 

—• ̂ -» -
"92 5 99 Mr.2 5 7 5 U-3570y ^ * ^ c *̂  

Units 1- P̂  ppt PPb PPb ppb 
Avge 5024 . ^ C ~> - C* *. • 514 9. "C2 . 10030. 2520 
SDev 14.73 12 . 56 4 .047 " .0 43 c , n ~ 2, 4 . 432 
%RSD . 2941 . 4S65 .0786 . 923? . 5706 .1752 

Elems B-2496 Ca3179 
Units PPb PPb 
Avge 4880. 25660 
SDev 29.29 56.22 
%RSD . 6002 . 2191 
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Analysis Repcrt 

S':od: UONLY 
Time: :o/: 
: CONC 

D 3,.ip x • 
/DO •> 1 . ' i 

- / f - • 
ename 

lab ID. oustsn.pi. :r 'w t. S W • • '< 

Elems A 12 o s r 0:223( 7 e 2 " ?• 5 Mr.2 : " ' • •. ~ ' " ~ \^/\' - 2 0 2 -
M ** -» 4- -• 
w * i J. >- — c r b P ? ~ F F ̂  P jr" pp): ?F): 
Avge -9.234 .194" :"C: _ " ^ ̂  1.4:9 -1.16? 
SDev 1.713 *.._*.„. - . ? c s 2 . c 6 2 ~ 2 . Z 3 1 • S " 
%RSD ^ « n 

Ox . -r .' 1142 42C.4 1" 3 . 2 4935 160 

Elems B-2496 Ca3179 
Units PPb PPb 
Avge H16 . 30 4 . 710 
SDev 5 . 64S 7 .16 
%RSD 34.66 152 
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Analysis Report Averages Wed 10-28-98 08: 4": 4 9 AM 

Method : UONLY Sample Name: CRI Operator 
Run T: me: 10/27/98 11 : 15 Filename: IC1027A 
Mode : CONC Type: C Corr. Fact or: 1.00000 
Lab ID .: RECRA Oust S :r ;pl. ID : Cust. ID.: 

V 1 - -n -

_• J. c m s 
i o o "i — _ ^ C* " 

Z' ". 
F e 2 5 0 9 M-.2 57 6 U-3670 / V-2924 

Units PPb - - V ppb P Cb ppb v ppb 
Avge 19 9.2 - i - i a i 33.81 461.6 103.4 
SDev 15 . 57 1.17 5' 3 . 1S9 2 . 662 43.84 .9667 
%RSD 8 . 372 1. 091 1 .455 7 373 10.58 .9345 

Elems B-2496 Ca3179 
Units PPb PPb 
Avge 202 .1 1078. 
SDev 5 . 644 6 . 745 
%RSD 2 .793 . 6256 
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Analysis Report Averages (Sea . ̂' - _ i . o - - > . T . . I ? i page 

od: UONLY Sample Name: ISA 
Time: 10/27/98 11:17 

Mode: CONC Type: Q 
Lab ID. RECRA CustSmpl. ID. : 

Elems A13082 C02286 Fe2599 Mn2 576 
Units PPb ppb PPb ppb 
Avge 553300. 2. 470 201900. -4.982 
SDev 7108 1.107 2518 .053 
%RSD 1.285 44.79 1.247 1.064 

Elems B-2496 Ca3179 
Units ppb ppb 
Avge -29.79 530200. 
SDev 10.13 6036 
%RSD 34.02 1.138 

Filename: IT1027A 
Corr. Facto-: 

w \Jt S L • 

Operator: MDL 

1.00000 
ID. 

U-3670 J V-2924 
ppb ^ ppb 
1.127 1.256 
70.5 3.122 
6254 248.6 
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.\nalysis Report Averages Wed 10-23-93 08:47:49 AM 

Method: UONLY Sample Name: ISB Operator: MDL 
Run Time: 10/27/98 11:21 Filename: IC1027A 
Mode: CONC" Type: Q Corr. Factor: 1.00000 
Lab ID.: RECRA Cust... Smpl. ID.: Cust. ID.: 

Elems A13082 Co2286 
Units ppb ppb 
Avge 549000. 505. 1 
SDev 2905 7.007 
%RSD . 529 1.387 

Elems B-2496 Ca3179 
Units ppb ppb 
Avge 1007. 529100 
SDev 24.Q5 2006 
%RSD 2.478 . 3792 

Fe2599 
PPb 
201700 
781.4 
. 3874 

Mn2576 
ppb 
514. 5 
2.672 
. 5194 

U-3670 
ppb 
5288. 
59.32 
1.131 

V-2924 
ppb 

521. 4 
3.122 
. 5988 
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Analysis Report Averages Wed 10-22-98 08:4":49 AM raae 

khod: UONLY Sample Name: CCV Operator: MDL 
Time: 10/27/98 11:25 Filename: IC102'7A 

Corr. Factor: Mode: CONC Type: Q 1.00000 
Lab ID. RECRA Cust .-Smpl. ID.: Cust. ID. : 

Elems A130S2 Co22S5 Fe2599 Mn2576 U-3670 /V-2924 
Units PPb ppb PPb opb ppb >/ PPb 
Avge 4999 . 2511. 5061. 7 57.6 9894. 2476. 
SDev 13. 64 12.16 34.14 2. 662 55. 53 18. 74 
%RSD . 2729 . 4844 . 6746 . 3513 . 5618 .7571 

Elems B-2496 Ca3179 
Units ppb ppb 
Avge 4805. 25130 
SDev 31.44 145. 6 
%RSD .6543 . 5795 
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Analysis Report Blank Sample Tue 10-27-93 11:31:51 AM page 

Method: UONLY Sample Name: CCB 
Run Time : 10/27/98 11:29:08 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem A13082 Co2286 Fe2599 Mn2576 
Units ppb ppb ppb ppb 
Avge -10.03 . 9731 3. 553 1 . 537 
SDev 7.88 1.160 1. 007 2. 662 
%RSD 78. 62 119.2 28. 34 173.2 

#1 -1.075 2.133 4. 716 .0002 
*2 -15.93 -.1878 2.959 . 0L00 
#3 -13.07 . 9741 2. 985 4.611 

Errors LC Pass LC Pass LC Pass LC Pass 
High 61.20 10.20 13.80 7. 500 
Low -61.20 -10.20 -13.80 -7.500 

Elem Ca3179 
Units ppb 
Avge 13.04 
SDev 7 . 70 
%RSD 59. 09 

#1 17 . 74 
#2 4 .146 
#3 17 . 22 

Errors LC Pass 
High 39 . 00 
Low -39.00 

Operator : MDL 

U-3670 
ppb y / 
5. 933 
3 1 . 39 
529.0 

-27.72 
34. 41 
11.10 

LC Pass 
71.20 
-71.20 

V-2924 
ppb 
- .4324 

. 9134 
211.2 

-1.363 
. 4634 
-.3982 

LC Pass 
6.900 
-6.900 

B-2496 
ppb 

H16 . 30 
5.64 

34 . 60 

HI 9 . 5 5 
9.786 

H19.56 

LC High 
11.10 
-11.10 
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Analysis Report 
mue lf-27-98 11:34:33 AM p3?e 

Method: UONLY Sample Name: 98L1314-MB1 
Run Time: 10/27/98 11:32:06 

•

ment: 
e: CONC Corr. Factor: 1 

Operator: MDL 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 / 
PPb ^ 

V-2924 B-2496 
Units PPb ppb ppb ppb 

U-3670 / 
PPb ^ PPb ppb 

Avge -2.525 . 5791 H25 . 97 1.537 -13.21 -.3256 H13 . 05 
SDev 15.352 1.350 . 91 2.662 50. 38 . 6077 5.65 
%RSD 608.1 233.2 3 . 507 173 .1 381. 3 186 . 6 43 . 33 

#1 14.85 -.1912 H26.89 4. 611 24. 51 -.3115 H19. 57 
#2 -14.25 -.2099 H25.07 .0006 -70.42 -.9402 9.776 
#3 -8.181 2.138 H25.97 . 0J05 6.285 .2749 9 . 788 

Errors LC Pass LC Pass LC High LC Pass LC Pass LC Pass LC High 
High 61.20 10.20 13.80 7. 500 71.20 6.900 11.10 
Low -61.20 -10.20 -13.80 -7.500 -71.20 -6.900 -11.10 

Elem Ca3179 
Units PPb 
Avge 19. 51 
SDev 4 . 00 
%RSD 20. 51 

#1 21.47 
#2 14 . 9i 

22.16 

Errors 
High 
.Low 

LC Pass 
39 . 00 
-39.00 
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Analysis Report Tue 10-27-9S 11:27:14 AM 

Method: UONLY Samoie Name: 98L1314-LC1 Operator: MDL 
Run Time: 10/27/98 11:34:43 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 / V-2924 B-2495 
Units ppb PPb ppb ppb ppb y PPb ppb 
Avge 5022. 2560. 5123. 773 . 0 4943 . 2506 . 4836 . 
SDev 45. 16 . 35. 10. 6 34. 15. 31. 
%RSD . 8954 . 6116 . 6837 1.377 . 6805 . 5883 . 6497 

#1 4978. 2548. 5083. 760. 7 4931. 2492. 4800 . 
#2 5068. 2578. 5150. 779 . 2 4981. 2522. 4849. 
#3 5021. 2555 . 5136 . 779 . 2 4918. 2504. 4859. 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 6000. 3000. 6000. 900.0 6000. 3000. 6000. 
Low 4000. 2000. 4000 . 600.0 4000. 2000. 4000. 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
ppb 
25500. 

147 . 
. 5774 

#1 
#2 
#3 

25330. 
25620. 
25530. 

Errors 
High 
.Low 

LC Pass 
30000. 
20000. 
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Analysis Report 

Method: UONLY Sample Name: 9810L06"-001 
R^Time: 10/27/98 11:37:32 
Ot^pent 
Morre: CONC Corr. Factor: 1 

Tue 10-27-93 11:40:04 AM 

Operator: MDI 

: a c e 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
# 

Errors 
High 
Low 

A13082 
ppb 
8604. 
69 . 

. 8077 
8596. 
8539. 
8677. 

LC Pass 
1000000, 
-61.20 

Ca3179 
ppb 
362600. 
2876 . 

.7933 

361000. 
360800. 
365900 . 

LC Pass 
1000000. 
-39 . 00 

Co2286 
PPb 
4.726 
. 663 

14 . 03 

5.111 
3.960 
5.107 

LC Pass 
25000. 
-10.20 

Fe2599 
PPb 
8697 . 

70. 
. 8081 

8667 . 
8646 . 
8777. 

LC Pass 
1000000. 
-13.80 

Mn2 5 76 
Ppb 
7 S . K 5 

. CO 
. 0018 

78 . 55 
78. 55 
78. 56 

LC Pass 
75000. 
-7.500 

U-3670 , 
PPb x/ 
-7.434 
39.222 
527 . 6 

-37.23 
37 . 00 
-22.07 

LC Pass 
50000. 
-106.8 

V-2924 
PPb 
162. 7 

1. 2 
. 7134 

161.8 
162.3 
164.0 

LC Pass 
25000. 
-6.900 

B-2496 
PPb 
23. 60 
9.75 

41. 32 

33 . 36 
23 . 59 
13 . 86 

LC Pass 
50000 . 
-11.10 
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Analysis Report Tue 10-27-98 11:43:06 AM page 

Method: UONLY Sample Name: 9810L067-001L 
Run Time: 10/27/98 11:40:35 
Commert: 
Mode: CONC Corr. Factor: 1 

Operator: MDL 

Elem A13082 C02286 Fe2599 Mn2576 
Units ppb ppb ppb ppb 
Avge 1675 . 3 . 201 1830 . 23 . 09 
SDev 6. 1. 760 8. .00 
%RSD .3394 54. 96 . 4394 .0005 

#1 1680. 1. 441 1824. 23.09 
#2 ins. 4.960 1839. 23.09 
#3 1669. 3.202 1827. 23.09 

Errors LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 
Low -61.20 -10.20 -13.80 -7.500 

Elem Ca3179 
Units PPb 
Avge 74830. 
SDev 160 . 
%RSD . 2145 

#1 74750. 
#2 75010. 
#3 74730 . 

Errors LC Pass 
High 1000000. 
Low -39.00 

U-3670 . 
ppb v/ 
30 . 05 
51.34 
170.9 

-23.42 
78.96 
34. 59 

LC Pass 
50000. 
-106.8 

V-2924 B-2496 
PPb ppb 
32 . 79 7 . 372 
1 .05 5.635 
3.189 76 . 44 

31.73 10 . 62 
33.82 .8654 
32.82 10 . 63 

LC Pass LC Pass 
25000. 50000. 
-6.900 -11.10 

J 
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Analysis Report Tue .0-27-96 11:46:09 AM page 

Method: UONLY Sample Name: 9810L067-001R 
BM| Time: 10/27/98 11:43:37 
P̂̂ nent: 
Mode: CONC Corr. Factor: 1 

Operator: MDL 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 . V-2924 B-2496 
Units ppb PPb PPb ppb PPb y PPb ppb 
Avge 5890. 2. 968 5607. 64. 66 -3.853 129. 3 5 . 867 
SDev 17. 2.015 29. . 00 26.734 2.5 14 .95 
%RSD .2834 67.88 . 5195 . 0007 693. 9 1.956 254.8 

#1 5902. 1.804 5628. 64. 66 15.74 132.1 22.18 
#2 5871. 1.806 5574. 64. 66 7.005 127.1 -7.181 
#3 5896. 5.294 5620. c4. 66 -34 . 31 128. 9 2 . 604 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 50000. 25000. 50000 . 
Low -61.20 -10.20 -13.80 -7.500 -106.8 -6.900 -11.10 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
ppb 
390100. 
1813 . 

. 4647 

#1 

# 

390600. 
388100 . 
391600. 

Errors LC Pass 
High 1C00000 
Low -39.00 

109 



'.naive is Report 

Method: UONLY Sample Name: 9810L067-001S 
Run Time: 10/27/98 11:46:40 
Comment: 
Mode: CONC Corr. Factor: 1 

Tue 10-27-98 11:49:11 AM 

Operator: MDL 

paae 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 . V-2924 
Units ppb ppb ppb ppb PPb J ppb 
Avge 7857. 448.1 5110. 507 . 2 4464. 562.0 
SDev 7. 2.7 16. 4.6 74. . 6 
%RSD .0864 . 6120 . 3038 . 9089 1.655 .1110 

#1 7853. 447.2 5126. 502. 6 4519. 561.4 
#2 7865. 451.2 5109. 51... a 4380. 561. 9 
#3 7853. 446.0 5095. 507.2 4492. 562.7 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 50000. 25000. 
Low -61.20 -10.20 -13.80 -7.500 -106.8 -6.900 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
Low 

Ca3179 
ppb 
447000. 

1598. 
. 3574 

447100. 
448500. 
445300. 

LC Pass 
1000000 
-39.00 

\ 

E-2496 
PPb 
863 . 0 

.0 
. 0025 

863.1 
863 . 0 
863.0 

LC Pass 
50000. 
-11.10 
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Analysis Report Tue 10-2"-98 11:52:13 AM page 

Method: UONLY Sample Name 
R^^Time: 10/27/98 11:49:42 
C^Pent : 
Mode: CONC Corr. Factor: 1 

9810L067-002 Operator: MDL 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 •V-2924 B-2496 
Units PPb PPb ppb ppb ppb sJ PPb ppb 
Avge 4317 . 12.33 5092. 199 . 9 -.6289 56.57 3.873 
SDev 45. 2.10 53. 2.7 59.328 1. 68 5. 655 
%RSD 1.044 17.06 1. 044 1 . 332 9433. 2.964 63 . 73 

#1 4275. 12. 93 5041. 198. 4 67.18 57.49 2.343 
#2 4311. 9.994 5089. 19o.4 -25.08 57. 58 12.13 
#3 4365. 14.07 5147. 203.0 -42.99 54.63 12.15 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000 . 25000. 1000000. 75000. 50000. 25000. 50000. 
Low -61.20 -10.20 -13.80 -7.500 - .06.8 -6.900 -11.10 

Elem Ca3179 
Units ppb 
Avge 269800. 
SDev 2678. 
%RSD . 9924 

#1 267600. 
269100. 

• 272800 . 

Errors LC Pass 
High 1000000. 
-Low -39.00 
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Analysis Report Tue 10-27-9° 11:55:24 AM page 

Method: UONLY Sample Name: 9810L067-003 Operator: MDL 
Run Time: 10/27/98 11:52:53 
Comment: 
Mode: CONC' Corr. Factor: 1 

Elem A13082 C02286 Fe2599 Mn2576 U-3670 / V-2924 B-2496 
Units ppb ppb ppb ppb PPb / ppb ppb 
Avge 4040 . 2 .651 4451. 64 . 64 6.485 32 . 40 11.85 
SDev 25. 1.219 38. . 00 49 . 27 . 39 .01 
%RSD . 6194 46.00 .8546 .0012 759.7 1.197 . 0752 

#1 4050. 1.287 4460. 64. 64 -3.971 32. 33 11.85 
42 4012. 3. 636 4409. 64. 64 60.14 32.05 11 .84 
#3 4059. 3.029 4483. 64.64 -36.71 32.81 11.85 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 50000. 25000. 50000. 
Low -61.20 -10.20 -13.80 -7.500 -106.8 -6.900 -11.10 

Elem Ca3179 • 

Units PPb 
Avge 257400. 
SDev 1964. 
%RSD . 7630 

#1 257800. 
#2 255200. 
#3 259100. 

Errors LC Pass 
High 1000000. 
Low -39.00 
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Analysis Report 'ue l~-27-98 11:58:2" AM page 

Method: UONLY Sample Name: 
Time: 10/27/98 11:55:55 
lent: 
CONC Corr. Factor: 1 

^̂ •me 
mdLe: 

9310L067-004 Operator : 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 / V-2924 B-2496 
Units ppb ppb ppb ppb PPb v/ pDb PDb 
Avge 15600. 7 . 546 10250. 73 . 98 -25.23 60.38 3*4. 09 
SDev 191. 1.880 123. . 00 101.70 1. 59 . 04 
%RSD 1. 227 24.91 1.196 .0036 403.0 2.604 . 1105 

#1 15480. 6.206 10160. 73. 98 54. 51 61.18 34.07 
#2 15510. 9. 694 10200. 73. 98 9. 550 62.29 34 .07 
*3 15820. 6.737 10390. 73.99 L-139.8 59.17 34 .14 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000 . 75000. 50000 . 25000. 50000 . 
Low -61.20 -10.20 -13.80 -7.500 -106.8 -6.900 -11.10 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
ppb 
491600. 
4335 . 

.8820 

#1 

Errors 
High 
Low 

488000. 
490200. 
496400. 

LC Pass 
1000000 
-39.00 
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Analysis Report 

Method: UONLY Sample Name: 9810L067-005 
Run Time: 10/27/98 11:58:57 
Comment: 
Mode: CONC Corr. Factor: 1 

Tue 10-27-98 12:01:29 ?M 

Operator: MDL 

'ace 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

A13082 
ppb 
14530. 

86. 
. 5909 

14450. 
14520. 
14620. 

LC Pass 
1000000, 
-61.20 

Ca3179 
PPb 
753400. 

791. 
. 1050 

753500 . 
752600. 
754200 . 

Co2286 
PPb 
7 . 489 
2.025 
27.04 

8.663 
8. 653 
5.151 

LC Pass 
25000. 
-10.20 

Fe2599 
ppb 
8008 . 

27. 
. 3430 

8007 . 
7981. 
8036 . 

LC Pass 
1000000. 
-13.80 

Mn2576 
ppb 
324. 4 
2.7 

.8206 

322. 9 
322. 9 
327. 5 

LC Pass 
75000. 
-7.500 

U-3670 / V-2924 
PPb s j ppb 
-9.237 199.3 
31. 528 
341.3 

27.11 
-29.22 
-25.60 

LC Pass 
50000. 
-106.8 

1.1 
. 5754 

199.8 
198.0 
200.1 

LC Pass 
25000. 
-6.900 

B-2496 
PPb 
33 . 05 

.02 
. 0494 

33 . 06 
33.03 
33 . 06 

LC Pass 
50000. 
-11.10 

Errors LC Pass 
High 10000°0 
.Low -3 9.0C 
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Recra LabNet - L i o n v i l l e Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 RKW LOT # .9810L067 

CLIENT ID /ANALYSIS RPW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

WGSB3-24 

SILVER, TOTAL 001 S 98L1314 09/23/98 10/15/98 - 10/30/98 
SILVER, TOTAL 001 REP S 98L1314 09/23/98 10/15/98 10/30/98 
SILVER, TOTAL 001 MS S 98L1314 09/23/98 10/15/98 10/30/98 
ALUMINUM, TOTAL 001 S 98L1314 09/23/98 10/15/98 10/28/98 
ALUMINUM, TOTAL 001 REP S 98L1314 09/23/98 10/15/98 10/28/98 
ALUMINUM, TOTAL 001 MS S 98L1314 09/23/98 10/15/98 10/28/98 
ARSENIC, TOTAL 001 S 98L1314 09/23/98 10/15/98 10/28/98 
ARSENIC, TOTAL 001 REP S 98L1314 09/23/98 10/15/98 10/28/98 
ARSENIC, TOTAL 001 MS S 98L1314 09/23/98 10/15/98 10/28/98 
BORON, TOTAL 001 S 98L1314 09/23/98 10/15/98 10/28/98 
BORON, TOTAL 001 REP S 98L1314 09/23/98 10/15/98 . 10/28/98 
BORON, TOTAL 001 MS S 98L1314 09/23/98 10/15/98 10/28/98 
f f e l U M , TOTAL 001 S 98L1314 09/23/98 10/15/98 10/28/98 
~~~~~RIUM, TOTAL 001 REP S 98L1314 09/23/98 10/15/98 10/28/98 
BARIUM, TOTAL 001 MS S 98L1314 09/23/98 10/15/98 10/28/98 
CADMIUM, TOTAL 001 S 98L1314 09/23/98 10/15/98 10/28/98 
CADMIUM, TOTAL 001 REP S 98L1314 09/23/98 10/15/98 10/28/98 
CADMIUM, TOTAL ooi MS s 98L1314 09/23/98 10/15/98 10/28/98 
COBALT, TOTAL 001 s 98L1314 09/23/98 10/15/98 10/28/98 
COBALT, TOTAL 001 REP s 98L1314 09/23/98 10/15/98 10/28/98 
COBALT, TOTAL 001 MS s 98L1314 09/23/98 10/15/98 10/28/98 
CHROMIUM, TOTAL 001 s 98L1314 09/23/98 10/15/98 10/28/98 
CHROMIUM, TOTAL 001 REP s 98L1314 09/23/98 10/15/98 10/28/98 
CHROMIUM, TOTAL 001 MS s 98L1314 09/23/98 10/15/98 10/28/98 
COPPER, TOTAL 001 s 98L1314 09/23/98 10/15/98 10/28/98 
COPPER, TOTAL 001 REP s 98L1314 09/23/98 10/15/98 10/28/98 
COPPER, TOTAL 001 MS s 98L1314 09/23/98 10/15/98 10/28/98 
IRON, TOTAL 001 s 98L1314 09/23/98 10/15/98 10/28/98 
IRON, TOTAL 001 REP s 98L1314 09/23/98 10/15/98 10/28/98 
IRON, TOTAL 001 MS s 98L1314 09/23/98 10/15/98 10/28/98 
MERCURY, TOTAL 001 s 98C0504 09/23/98 10/21/98 10/22/98 
MERCURY, TOTAL 001 REP s 98C0504 09/23/98 10/21/98 10/22/98 
MERCURY, TOTAL 001 MS s 98C0504 09/23/98 10/21/98 10/22/98 
MANGANESE, TOTAL 001 s 98L1314 09/23/98 10/15/98 10/28/98 
MANGANESE, TOTAL 001 REP s 98L1314 09/23/98 10/15/98 10/28/98 

001 



Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE POR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 " RPW LOT # :9810L067 

CLIENT ID /ANALYSIS RPW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

MANGANESE, TOTAL 001 MS S 98L1314 09/23/98 10/15/98 10/28/98 
MOLYBDENUM, TOTAL 001 S 98L1314 09/23/98 10/15/98 10/28/98 
MOLYBDENUM, TOTAL 001 REP S 98L1314 09/23/98 10/15/98 10/28/98 
MOLYBDENUM, TOTAL 001 MS s 98L1314 09/23/98 10/15/98 10/28/98 
NICKEL, TOTAL 001 s 98L1314 09/23/98 10/15/98 10/28/98 
NICKEL, TOTAL 001 REP s 98L1314 09/23/98 10/15/98 10/28/98 
NICKEL, TOTAL 001 MS s 98L1314 09/23/98 10/15/98 10/28/98 
LEAD, TOTAL 001 s 98L1314 09/23/98 10/15/98 10/28/98 
LEAD, TOTAL 001 REP s 98L1314 09/23/98 10/15/98 10/28/98 
LEAD, TOTAL 001 MS s 98L1314 09/23/98 10/15/98 10/28/98 
SELENIUM, TOTAL 001 s 98L1314 09/23/98 10/15/98 10/28/98 
SELENIUM, TOTAL 001 REP s 98L1314 09/23/98 10/15/98 10/28/98 
SELENIUM, TOTAL 001 MS s 98L1314 09/23/98 10/15/98 10/28/98 
URANIUM, TOTAL 001 s 98L1314 09/23/98 10/15/98 10/27/98 
URANIUM, TOTAL 001 REP s 98L1314 09/23/98 10/15/98 10/27/98 
URANIUM, TOTAL 001 MS s 98L1314 09/23/98 10/15/98 10/27/98 
ZINC, TOTAL 001 s 98L1314 09/23/98 10/15/98 10/28/98 
ZINC, TOTAL 001 REP s 98L1314 09/23/98 10/15/98 10/28/98 
ZINC, TOTAL 001 MS s 98L1314 09/23/98 10/15/98 10/28/98 

WGSB3-30 

SILVER, TOTAL 002 s 98L1314 09/23/98 10/15/98 10/30/98 
ALUMINUM, TOTAL 002 s 98L1314 09/23/98 10/15/98 10/28/98 
ARSENIC, TOTAL 002 s 98L1314 09/23/98 10/15/98 10/28/98 
BORON, TOTAL 002 s 98L1314 09/23/98 10/15/98 10/28/98 
BARIUM, TOTAL 002 s 98L1314 09/23/98 10/15/98 10/28/98 
CADMIUM, TOTAL 002 s 98L1314 09/23/98 10/15/98 10/28/98 
COBALT, TOTAL 002 s 98L1314 09/23/98 10/15/98 10/28/98 
CHROMIUM, TOTAL 002 s 98L1314 09/23/98 10/15/98 10/28/98 
COPPER, TOTAL 002 s 98L1314 09/23/98 10/15/98 10/28/98 
IRON, TOTAL 002 s 98L1314 09/23/98 10/15/98 10/28/98 
MERCURY, TOTAL 002 s 98C0504 09/23/98 10/21/98 10/22/98 
MANGANESE, TOTAL 002 s 98L1314 09/23/98 10/15/98 10/28/98 
MOLYBDENUM, TOTAL 002 s 98L1314 09/23/98 10/15/98 10/28/98 
NICKEL, TOTAL 002 s 98L1314 09/23/98 10/15/98 10/28/98 
LEAD, TOTAL 002 s 98L1314 09/23/98 10/15/98 10/28/98 
SELENIUM, TOTAL 002 s 98L1314 09/23/98 10/15/98 10/28/98 



Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 " RFW LOT # :9810L067 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

URANIUM, TOTAL 002 S 98L1314 09/23/98 10/15/98 10/27/98 
ZINC, TOTAL 002 s 98L1314 09/23/98 10/15/98 10/28/98 

WGSB3-40 

SILVER, TOTAL 003 s 98L1314 09/23/98 10/15/98 10/30/98 
ALUMINUM, TOTAL 003 s 98L1314 09/23/98 10/15/98 10/28/98 
ARSENIC, TOTAL 003 s 98L1314 09/23/98 10/15/98 10/28/98 
BORON, TOTAL 003 s 98L1314 09/23/98 10/15/98 10/28/98 
BARIUM, TOTAL 003 s 98L1314 09/23/98 10/15/98 10/28/98 
CADMIUM, TOTAL 003 s 98L1314 09/23/98 10/15/98 10/28/98 
COBALT, TOTAL 003 s 98L1314 09/23/98 10/15/98 10/28/98 
CHROMIUM, TOTAL 003 s 98L1314 09/23/98 10/15/98 10/28/98 
COPPER, TOTAL 003 s 98L1314 09/23/98 10/15/98 10/28/98 
IRON, TOTAL 003 s 98L1314 09/23/98 10/15/98 10/28/98 
MERCURY, TOTAL 003 s 98C0504 09/23/98 10/21/98 10/22/98 
MANGANESE, TOTAL 003 s 98L1314 09/23/98 10/15/98 . 10/28/98 
J^LYBDENUM, TOTAL 003 s 98L1314 09/23/98 10/15/98 10/28/98 
HhcEL, TOTAL 003 s 98L1314 09/23/98 10/15/98 10/28/98 
raAD, TOTAL 003 s 98L1314 09/23/98 10/15/98 10/28/98 
SELENIUM, TOTAL 003 s 98L1314 09/23/98 10/15/98 10/28/98 
URANIUM, TOTAL 003 s 98L1314 09/23/98 10/15/98 10/27/98 
ZINC, TOTAL 003 s 98L1314 09/23/98 10/15/98 10/28/98 

WGSB4-5 

SILVER, TOTAL 004 s 98L1314 09/24/98 10/15/98 10/30/98 
ALUMINUM, TOTAL 004 s 98L1314 09/24/98 10/15/98 10/28/98 
ARSENIC, TOTAL 004 s 98L1314 09/24/98 10/15/98 10/28/98 
BORON, TOTAL 004 s 98L1314 09/24/98 10/15/98 10/28/98 
BARIUM, TOTAL 004 s 98L1314 09/24/98 10/15/98 10/28/98 
CADMIUM, TOTAL 004 s 98L1314 09/24/98 10/15/98 10/28/98 
COBALT, TOTAL 004 s 98L1314 09/24/98 10/15/98 10/28/98 
CHROMIUM, TOTAL 004 s 98L1314 09/24/98 10/15/98 10/28/98 
COPPER, TOTAL 004 s 98L1314 09/24/98 10/15/98 10/28/98 
IRON, TOTAL 004 s 98L1314 09/24/98 10/15/98 10/28/98 
MERCURY, TOTAL 004 s 98C0504 09/24/98 10/21/98 10/22/98 
MANGANESE, TOTAL 004 s 98L1314 09/24/98 10/15/98 10/28/98 



Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 " RFW LOT # :9810L067 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

MOLYBDENUM, TOTAL 004 S 98L1314 09/24/98 10/15/98 10/28/98 
NICKEL, TOTAL 004 s 98L1314 09/24/98 10/15/98 10/28/98 
LEAD, TOTAL 004 s 98L1314 09/24/98 10/15/98 10/28/98 
SELENIUM, TOTAL 004 s 98L1314 09/24/98 10/15/98 10/28/98 
URANIUM, TOTAL 004 s 98L1314 09/24/98 10/15/98 10/27/98 
ZINC, TOTAL 004 s 98L1314 09/24/98 10/15/98 10/28/98 

WGSB4-14 

SILVER, TOTAL 005 s 98L1314 09/24/98 10/15/98 10/30/98 
ALUMINUM, TOTAL 005 s 98L1314 09/24/98 10/15/98 10/28/98 
ARSENIC, TOTAL 005 s 98L1314 09/24/98 10/15/98 10/28/98 
BORON, TOTAL 005 s 98L1314 09/24/98 10/15/98 10/28/98 
BARIUM, TOTAL 005 s 98L1314 09/24/98 10/15/98 10/28/98 
CADMIUM, TOTAL 005 s 98L1314 09/24/98 10/15/98 10/28/98 
COBALT, TOTAL 005 s 98L1314 09/24/98 10/15/98 10/28/98 
CHROMIUM, TOTAL 005 s 98L1314 09/24/98 10/15/98 . 10/28/98 
COPPER, TOTAL 005 s 98L1314 09/24/98 10/15/98 10/28/98 
IRON, TOTAL 005 s 98L1314 09/24/98 10/15/98 10/28/98 
MERCURY, TOTAL 005 s 98C0504 09/24/98 10/21/98 10/22/98 
MANGANESE, TOTAL 005 s 98L1314 09/24/98 10/15/98 10/28/98 
MOLYBDENUM, TOTAL 005 s 98L1314 09/24/98 10/15/98 10/28/98 
NICKEL, TOTAL 005 s 98L1314 09/24/98 10/15/98 10/28/98 
LEAD, TOTAL 005 s 98L1314 09/24/98 10/15/98 10/28/98 
SELENIUM, TOTAL 005 s 98L1314 09/24/98 10/15/98 10/28/98 
URANIUM, TOTAL 005 s 98L1314 09/24/98 10/15/98 10/27/98 
ZINC, TOTAL 005 s 98L1314 09/24/98 10/15/98 10/28/98 

WGSB4-30 

SILVER, TOTAL 006 s 98L1314 09/24/98 10/15/98 10/30/98 
ALUMINUM, TOTAL 006 s 98L1314 09/24/98 10/15/98 10/28/98 
ARSENIC, TOTAL 006 s 98L1314 09/24/98 10/15/98 10/28/98 
BORON, TOTAL 006 s 98L1314 09/24/98 10/15/98 10/28/98 
BARIUM, TOTAL 006 s 98L1314 09/24/98 10/15/98 10/28/98 
CADMIUM, TOTAL 006 s 98L1314 09/24/98 10/15/98 10/28/98 
COBALT, TOTAL 006 s 98L1314 09/24/98 10/15/98 10/28/98 
CHROMIUM, TOTAL 006 s 98L1314 09/24/98 10/15/98 10/28/98 



Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 RFW LOT # :9810L067 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

COPPER, TOTAL 006 S 98L1314 09/24/98 10/15/98 10/28/98 

IRON, TOTAL 006 s 98L1314 09/24/98 10/15/98 10/28/98 

MERCURY, TOTAL 006 s 98C0504 09/24/98 10/21/98 10/22/98 

MANGANESE, TOTAL 006 s 98L1314 09/24/98 10/15/98 10/28/98 

MOLYBDENUM, TOTAL 006 s 98L1314 09/24/98 10/15/98 10/28/98 

NICKEL, TOTAL 006 s 98L1314 09/24/98 10/15/98 10/28/98 

LEAD, TOTAL 006 s 98L1314 09/24/98 10/15/98 10/28/98 

SELENIUM, TOTAL 006 s 98L1314 09/24/98 10/15/98 10/28/98 

URANIUM, TOTAL 006 s 98L1314 09/24/98 10/15/98 10/27/98 

ZINC, TOTAL 006 , s 98L1314 09/24/98 10/15/98 10/28/98 

WGSB4-40 

SILVER, TOTAL 007 s 98L1314 09/24/98 10/15/98 10/30/98 
ALUMINUM, TOTAL 007 s 98L1314 09/24/98 10/15/98 10/28/98 

ARSENIC, TOTAL 007 s 98L1314 09/24/98 10/15/98 10/28/98 
BORON, TOTAL 007 s 98L1314 09/24/98 10/15/98 . 10/28/98 

fltelUM, TOTAL 007 s 98L1314 09/24/98 10/15/98 10/28/98 

~^MIUM, TOTAL 007 s 98L1314 09/24/98 10/15/98 10/28/98 

COBALT, TOTAL 007 s 98L1314 09/24/98 10/15/98 10/28/98 

CHROMIUM, TOTAL 007 s 98L1314 09/24/98 10/15/98 10/28/98 
COPPER, TOTAL 007 s 98L1314 09/24/98 10/15/98 10/28/98 
IRON, TOTAL 007 s 98L1314 09/24/98 10/15/98 10/28/98 
MERCURY, TOTAL 007 s 98C0504 09/24/98 10/21/98 10/22/98 
MANGANESE, TOTAL 007 s 98L1314 09/24/98 10/15/98 10/28/98 
MOLYBDENUM, TOTAL 007 s 98L1314 09/24/98 10/15/98 10/28/98 
NICKEL, TOTAL 007 s 98L1314 09/24/98 10/15/98 10/28/98 
LEAD, TOTAL 007 s 98L1314 09/24/98 10/15/98 10/28/98 
SELENIUM, TOTAL 007 s 98L1314 09/24/98 10/15/98 10/28/98 
URANIUM, TOTAL 007 s 98L1314 09/24/98 10/15/98 10/27/98 
ZINC, TOTAL 007 s 98L1314 09/24/98 10/15/98 10/28/98 

WGSB5-7 

SILVER, TOTAL 008 s 98L1314 09/24/98 10/15/98 10/30/98 
ALUMINUM, TOTAL 008 s 98L1314 09/24/98 10/15/98 10/28/98 
ARSENIC, TOTAL 008 s 98L1314 09/24/98 10/15/98 10/28/98 
BORON, TOTAL 008 s 98L1314 09/24/98 10/15/98 10/28/98 

005 



Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 

CLIENT ID /ANALYSIS RFW # MTX 

BARIUM, TOTAL 008 S 
CADMIUM, TOTAL 008 S 
COBALT, TOTAL 008 S 
CHROMIUM, TOTAL 008 S 
COPPER, TOTAL 008 S 
IRON, TOTAL 008 S 
MERCURY, TOTAL 008 S 
MANGANESE, TOTAL 008 s 
MOLYBDENUM, TOTAL 008 s 
NICKEL, TOTAL 008 s 
LEAD, TOTAL 008 s 
SELENIUM, TOTAL 008 s 
URANIUM, TOTAL 008 s 
ZINC, TOTAL 008 s 

WGSB5-14 

SILVER, TOTAL 009 s 
ALUMINUM, TOTAL 009 s 
ARSENIC, TOTAL 009 s 
BORON, TOTAL 009 s 
BARIUM, TOTAL 009 s 
CADMIUM, TOTAL 009 s 
COBALT, TOTAL 009 s 
CHROMIUM, TOTAL 009 s 
COPPER, TOTAL 009 s 
IRON, TOTAL 009 s 
MERCURY, TOTAL 009 s 
MANGANESE, TOTAL 009 s 
MOLYBDENUM, TOTAL 009 s 
NICKEL, TOTAL 009 s 
LEAD, TOTAL 009 s 
SELENIUM, TOTAL 009 s 
URANIUM, TOTAL 009 s 
ZINC, TOTAL 009 s 

WGSB5-22 

SILVER, TOTAL 010 s 

RFW LOT # :9810L067 

PREP # COLLECTION EXTR/PREP ANALYSIS 

98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98C0504 09/24/98 10/21/98 10/22/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/27/98 
98L1314 09/24/98 10/15/98 10/28/98 

98L1314 09/24/98 10/15/98 10/30/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98C0504 09/24/98 10/21/98 10/22/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/28/98 
98L1314 09/24/98 10/15/98 10/27/98 
98L1314 09/24/98 10/15/98 10/28/98 

98L1314 09/24/98 10/15/98 10/30/98 



Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 RFW LOT # :9810L067 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

ALUMINUM, TOTAL 010 s 98L1314 09/24/98 10/15/98 10/28/98 
ARSENIC, TOTAL 010 s 98L1314 09/24/98 10/15/98 10/28/98 
BORON, TOTAL 010 s 98L1314 09/24/98 10/15/98 10/28/98 
BARIUM, TOTAL 010 s 98L1314 09/24/98 10/15/98 10/28/98 
CADMIUM, TOTAL 010 s 98L1314 09/24/98 10/15/98 10/28/98 
COBALT, TOTAL 010 s 98L1314 09/24/98 10/15/98 10/28/98 
CHROMIUM, TOTAL 010 s 98L1314 09/24/98 10/15/98 10/28/98 
COPPER, TOTAL 010 s 98L1314 09/24/98 10/15/98 10/28/98 
IRON, TOTAL 010 s 98L1314 09/24/98 10/15/98 10/28/98 
MERCURY, TOTAL 010 s 98C0504 09/24/98 10/21/98 10/22/98 
MANGANESE, TOTAL 010 s 98L1314 09/24/98 10/15/98 10/28/98 
MOLYBDENUM, TOTAL 010 s 98L1314 09/24/98 10/15/98 10/28/98 
NICKEL, TOTAL 010 s 98L1314 09/24/98 10/15/98 10/28/98 
LEAD, TOTAL 010 s 98L1314 09/24/98 10/15/98 10/28/98 
SELENIUM, TOTAL 010 s 98L1314 09/24/98 10/15/98 10/28/98 
URANIUM, TOTAL 010 s 98L1314 09/24/98 10/15/98 10/27/98 
ZINC, TOTAL 010 s 98L1314 09/24/98 10/15/98 . 10/28/98 

fesB5-32 

SILVER, TOTAL 011 s 98L1314 09/24/98 10/15/98 10/30/98 
ALUMINUM, TOTAL 011 s 98L1314 09/24/98 10/15/98 10/28/98 
ARSENIC, TOTAL 011 s 98L1314 09/24/98 10/15/98 10/28/98 
BORON, TOTAL oil s 98L1314 09/24/98 10/15/98 10/28/98 
BARIUM, TOTAL 011 s 98L1314 09/24/98 10/15/98 10/28/98 
CADMIUM, TOTAL 011 s 98L1314 09/24/98 10/15/98 10/28/98 
COBALT, TOTAL 011 s 98L1314 09/24/98 10/15/98 10/28/98 
CHROMIUM, TOTAL 011 s 98L1314 09/24/98 10/15/98 10/28/98 
COPPER, TOTAL 011 s 98L1314 09/24/98 10/15/98 10/28/98 
IRON, TOTAL 011 s 98L1314 09/24/98 10/15/98 10/28/98 
MERCURY, TOTAL 011 s 98C0504 09/24/98 10/21/98 10/22/98 
MANGANESE, TOTAL 011 s 98L1314 09/24/98 10/15/98 10/28/98 
MOLYBDENUM, TOTAL 011 s 98L1314 09/24/98 10/15/98 10/28/98 
NICKEL, TOTAL 011 s 98L1314 09/24/98 10/15/98 10/28/98 
LEAD, TOTAL 011 s 98L1314 09/24/98 10/15/98 10/28/98 
SELENIUM, TOTAL 011 s 98L1314 09/24/98 10/15/98 10/28/98 
URANIUM, TOTAL 011 s 98L1314 09/24/98 10/15/98 10/27/98 
ZINC, TOTAL 011 s 98L1314 09/24/98 10/15/98 10/28/98 

0( 



Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 " RFW LOT # :9810L067 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

WGSB5-40 

SILVER, TOTAL 012 S 98L1314 09/24/98 10/15/98 10/30/98 
ALUMINUM, TOTAL 012 S 98L1314 09/24/98 10/15/98 10/28/98 
ARSENIC, TOTAL 012 S 98L1314 09/24/98 10/15/98 10/28/98 
BORON, TOTAL 012 S 98L1314 09/24/98 10/15/98 10/28/98 
BARIUM, TOTAL 012 S 98L1314 09/24/98 10/15/98 10/28/98 
CADMIUM, TOTAL 012 S 98L1314 09/24/98 10/15/98 10/28/98 
COBALT, TOTAL 012 S 98L1314 09/24/98 10/15/98 10/28/98 
CHROMIUM, TOTAL 012 S 98L1314 09/24/98 10/15/98 10/28/98 
COPPER, TOTAL 012 S 98L1314 09/24/98 10/15/98 10/28/98 
IRON, TOTAL 012 S 98L1314 09/24/98 10/15/98 10/28/98 
MERCURY, TOTAL 012 S 98C0504 09/24/98 10/21/98 10/22/98 
MANGANESE, TOTAL 012 S 98L1314 09/24/98 10/15/98 10/28/98 
MOLYBDENUM, TOTAL 012 S 98L1314 09/24/98 10/15/98 10/28/98 
NICKEL, TOTAL 012 S 98L1314 09/24/98 10/15/98 . 10/28/98 
LEAD, TOTAL 012 S 98L1314 09/24/98 10/15/98 10/28/98 
SELENIUM, TOTAL 012 S 98L1314 09/24/98 10/15/98 10/28/98 
URANIUM, TOTAL 012 S 98L1314 09/24/98 10/15/98 10/27/98 
ZINC, TOTAL 012 S 98L1314 09/24/98 10/15/98 10/28/98 

-LAB QC: 

SILVER LABORATORY LCI BS S 98L1314 N/A 10/15/98 10/30/98 
SILVER, TOTAL MB1 S 98L1314 N/A 10/15/98 10/30/98 
ALUMINUM LABORTORY LCI BS S 98L1314 N/A 10/15/98 10/28/98 
ALUMINUM, TOTAL MB1 S 98L1314 N/A 10/15/98 10/28/98 
ARSENIC LABORATORY LCI BS S 98L1314 N/A 10/15/98 10/28/98 
ARSENIC, TOTAL MB1 S 98L1314 N/A 10/15/98 10/28/98 
BORON LABORATORY LCI BS S 98L1314 N/A 10/15/98 10/28/98 
BORON, TOTAL MB1 S 98L1314 N/A 10/15/98 10/28/98 
BARIUM LABORATORY LCI BS S 98L1314 N/A 10/15/98 10/28/98 
BARIUM, TOTAL MB1 S 98L1314 N/A 10/15/98 10/28/98 
CADMIUM LABORATORY LCI BS S 98L1314 N/A 10/15/98 10/28/98 
CADMIUM, TOTAL MB1 S 98L1314 N/A 10/15/98 10/28/98 
COBALT LABORATORY LCI BS S 98L1314 N/A 10/15/98 10/28/98 
COBALT, TOTAL MB1 S 98L1314 N/A 10/15/98 10/28/98 



Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 " RFW LOT # :9810L067 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

CHROMIUM LABORATORY LCI BS S 98L1314 N/A 10/15/98 10/28/98 
CHROMIUM, TOTAL MB1 S 98L1314 N/A 10/15/98 10/28/98 
COPPER LABORATORY LCI BS S 98L1314 N/A 10/15/98 10/28/98 
COPPER, TOTAL MB1 S 98L1314 N/A 10/15/98 10/28/98 
IRON LABORATORY LCI BS S 98L1314 N/A 10/15/98 10/28/98 
IRON, TOTAL MB1 S 98L1314 N/A 10/15/98 10/28/98 
MERCURY LABORATORY LCI BS S 98C0504 N/A 10/21/98 10/22/98 
MERCURY, TOTAL MB1 S 98C0504 N/A 10/21/98 10/22/98 
MANGANESE LABORATORY LCI BS S 98L1314 N/A 10/15/98 10/28/98 
MANGANESE, TOTAL MB1 S 98L1314 N/A 10/15/98 10/28/98 
MOLYBDENUM LABORATOR LCI BS S 98L1314 N/A 10/15/98 10/28/98 
MOLYBDENUM, TOTAL MB1 S 98L1314 N/A 10/15/98 10/28/98 
NICKEL LABORATORY LCI BS S 98L1314 N/A 10/15/98 10/28/98 
NICKEL, TOTAL MB1 S 98L1314 N/A 10/15/98 10/28/98 
LEAD LABORATORY LCI BS S 98L1314 N/A 10/15/98 10/28/98 
LEAD, TOTAL MB1 S 98L1314 N/A 10/15/98 10/28/98 
SELENIUM LABORATORY LCI BS S 98L1314 N/A 10/15/98 . 10/28/98 
lELENIUM, TOTAL MB1 S 98L1314 N/A 10/15/98 10/28/98 
PUNIUM LABORATORY LCI BS S 98L1314 N/A 10/15/98 10/27/98 
URANIUM, TOTAL MB1 s 98L1314 N/A 10/15/98 10/27/98 
ZINC LABORATORY LCI BS s 98L1314 N/A 10/15/98 10/28/98 
ZINC, TOTAL MB1 s 98L1314 N/A 10/15/98 10/28/98 

009 
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Analysis Report QC Standard 

Method: UONLY Sample Name: CCV 
yn Time: 10/27/98 12:02:53 
mment: 
ode: CONC Corr. Factor: 1 

0-27-93 12:05:13 PM page 

Operator: MBL 

Elem A13082 C02286 Fe2599 Mn2576 U-3670 V-2924 B-2496 
Units ppb ppb ppb pob ppb s j ppb ppb 
Avge 4941. 2530. 5088. 762 3 9909. 2436. 4827 . 
SDev 28. 20 . 31. 5.3 5 . 12. 41. 
%RSD . 5650 . 7856 . 6011 .5984 .0548 . 4920 .8430 

#1 4924 . 2511. 5057. 756.1 9914. 2475. 4782 . 
#2 4926. 2528. 5090 . 7 6 J . 3 9909 . 24S3 . 4860 . 
#3 4973. 2550. 5118. 765.3 9903. 2499. 4840 . 

Errors QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass 
Value 5000. 2500. 5000. 750.0 10000. 2500 . 5000 . 
Range 10.00 10.00 10.00 - 10.00 10 . 00 10.00 10 . 00 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
32 
i 3 

Errors 
Value 
.Range 

Ca3179 
ppb 
25390. 
152 . 

. 5991 

25230 . 
25410. 
25540. 

QC Pass 
25000. 
10.00 
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Analysis Rer 

Method: UOK 
Run Time: 1 
Comment: 
Mode: CONC 

Blank Sample 

Sample Name: CCB 
798 12:06:09 

.orr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Ai: 

-5C 
13 

27.. 

32 

13 
4 

-45. 
-39. 

L-65.1 

Errors LC Pa, 
High 61.20 
Low -61.20 

Elem Ca3179 
Units ppb 
Avge H41.89 
SDev 8.43 
%RSD 20.13 

#1 
32 
#3 

H47.57 
H45.90 
32.20 

Errors LC High 
High 39.00 
Low -39.00 

Co2286 
ppb 
1. 559 
1. 533 
98 . 34 

- .1800 
2.716 
2.142 

Fe2599 
ppb 
2.103 
1 . 544 
73 . 42 

3.001 
. 3201 
2.987 

LC Pass LC Pass 
10.20 13.80 
-10.20 -13.80 

Tue 10-27-98 12:08:53 PM page 

Operator: MDL 

Mn2576 
ppb 
4 . 611 

.000 
. 0017 

4. 611 
, .611 
4.611 

LC Pass 
7.500 
-7.500 

U-3670 . V-2924 
ppb y ppb 
20.05 
52.26 
260. 7 

H73.52 
-30.90 
17.53 

LC Pass 
71.20 
-71.20 

- .5745 
.8796 

153.1 

-1.399 
- .6761 
. 3515 

LC Pass 
6.900 
-6 .900 

B-2496 
ppb 

H22.82 
5.66 

24.79 

H29.35 
H19.55 
H19.56 

LC High 
11.10 
-11.10 

116 



Analysis Report Tue : 3-27-98 12:11:33 PM page 

Method: UONLY Sample Name: 9810L067-006 
iun Time: 10/27/98 12:09:07 
mment: 

Mode: CONC Corr. Factor: 1 

Operator: MDL 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 V-2924 B-2496 
Units ppb PPb ppb ppb ppb / ppb ppb 
Avge 8202. 6.344 7596 . 83.14 -24.44 1/ 142.0 13.30 
SDev 58. 1.749 39. .00 10.10 1.0 9.79 
%RSD . 7132 27.56 . 5181 .0011 41. 34 . 7196 73. 61 

#1 8269. 6.343 7641. 83 .14 -15.60 140. 9 23.10 
#2 8167. 8.093 7572. o3 .14 -35.45 142.8 13.29 
#3 8170. 4. 596 7574. 83.14 -22.27 142.2 3. 518 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 50000. 25000. 50000. 
Low -61.20 -10.20 -13.80 -7.500 -106 .8 -6.900 -11.10 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
ppb 
206600 

1066 
. 5160 

#1 
#2 

' Errors 
High 

_,-Low 

207800. 
205900. 
206100. 

LC Pass 
1000000 
-39.00 
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Analyses Report Tue 10-27-98 12:14:41 PM page 

Method: UONLY Sample Name: 9810L067-007 
Run Time: 10/27/98 12:12:09 
Comment: 
Mode: CONC Corr. Factor: 1 

Operator: MDL 

Elem A13082 C02286 Fe2599 Mn2576 U-3670 V-2924 B-2496 
Units pb ppb ppb ppb PPb ./ ppb ppb 
Avge 594. 1. 023 5642. 56. 98 2.087 v 37. 44 5.887 
SDev 24. 1.787 29. 2.66 34. 52 1.40 5.623 
%RSD 5079 174.7 . 5094 4. 672 1654. 3.744 95 . 59 

#1 4 577. 2. 972 5666. 60.06 33. 30 38.12 2.643 
#2 4721. .6347 5650. 55. ;4 7. 952 35.83 2.634 
#3 4684. -.5380 5610. 55.44 -34.99 38.38 12.39 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 50000. 25000. 50000. 
Low -61.20 -10.20 -13.80 -7.500 -106.8 -6.900 -11.10 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
ppb 
75500. 

433. 
. 5742 

#1 
#2 
#3 

75700. 
75790. 
75000. 

Errors LC Pass 
High 1000000 
-Low -39.00 

y 
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Analysis Report Tue 10-2"'-?S 12:17:44 PM page 

Method: UONLY Sample Name: 9810L067-C0S 
n Time: 10/27/98 12:15:12 
mment: 

Mode: CONC Corr. Factor: 1 

Operator: MDL 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 V-2924 B-2496 
Units ppb ppb ppb ppb ppb / ppb ppb 
Avge 17460 . 7 . 280 11540. 69 . 40 6.640 v 50.13 31. 44 
SDev 176. 2.923 113. . 00 32.29 .22 5. 62 
%RSD 1. 006 40.15 . 9825 .0034 486.2 .4344 17 . 88 

#1 17260. 7.290 11410. 69.40 17 .45 50.21 34.64 
17530. 10.20 11600. 69. 40 32 13 50.29 24.95 

#3 17590. 4 . 352 11610. 69. 40 -29.66 49.88 34.73 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 50000. 25000. 50000. 
Low -61.20 -10.20 -13.80 -7.500 -:?6.8 -6.900 -11.10 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
ppb 
649800 
6113 

. 9407 

#1 
92 
3 

642900 
654300 
652300 

Errors LC Pass 
High 1000000 
Low -39.00 

1.1.9 



Analysis Report 

Method: UONLY Sample Name: 9810L067-009 
Run Time: 10/27/98 12:18:25 
Comment: 
Mode: CONC Corr. Factor: 1 

Tue 10--27-93 12:20:56 PM 

Operator: MDL 

page 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 , V-2924 B-2496 
Units b ppb ppb PPb v/ ' PPb PPb 
Avge ' 820. 8.435 8522 . 150 .8 16.34 ^ 116 . 5 36.55 
SDev 88. .890 56. 2.7 28.85 2.2 5.66 
%RSD "395 10. 55 .6597 1.765 176.5 1.886 15.47 

#1 : so. 8.634 8552. 152. 3 48.66 115.0 33.31 
U2 l.'/20. 7.463 8457 . 152. 3 -6.786 115.4 33.26 
#3 13870. 9.209 8557. 147. 7 7.152 119.0 43.09 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 50000. 25000. 50000. 
Low -61.20 -10.20 -13.80 -7.500 -106.8 -6.900 -11.10 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
_Low 

Ca3179 
ppb 
730600. 

4866. 
. 6661 

731100. 
725500. 
735200. 

LC Pass 
1000000 
-39.00 
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Analysis Report •ie 10-27-9S oaae 

Method: UONLY 
•^n Time: 10/27/98 12:21:41 
Bmment: 

Sample Name: 9810L067-010 Operator: MDL 

Tbde: CONC Corr. Factor: 1 

Elem A13082 C02286 Fe2599 Mn2576 U-3670 V-2924 B-2496 
Units ppb ppb ppb ppb PPb y/ PPb ppb 
Avge 7399. 3. 059 4925. 67.72 -29 . 04 141. 5 IS. 57 
SDev 61. 1.462 43. 2. 66 26.31 . 6 5 . 64 
%RSD .8192 18 .14 .8709 3.931 90. 58 .4529 30 . 39 

#1 7359. 6.508 4915. 64.64 -10.14 141.1 12.06 
•42 7469. 9.411 4972 . 69.26 -59.09 142.2 21.85 
#3 7370. 8.258 4888. 69.25 -17.90 141.1 21.82 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 50000. 25000. 50000. 
Low -61.20 -10.20 -13.8a -7.500 -106.8 -6.900 -11.10 

Elem Ca3179 
Units ppb 
Avge H1090000. 
SDev 8748. 
%RSD . 8027 

#1 H1090000. 
#2 H1099000. 

fc: H1031000. 
Errors 
High 
Low 

LC High 
1000000. 
-39 . 00 
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Analysis Report 

Method: UONLY Sample Name: 9810L067-011 
Run Time: 10/27/98 12:24:53 
Comment: 
Mode: CONC Corr. Factor: 1 

Tue 10-27-98 12:27:2C PM 

Operator: MD] 

r a a €• 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 / V-2924 B-2496 
Units ppb ppb ppb ppb PPb \J ppb ppb 
Avge 5809. 5.304 5503. 75.42 -20.92 116 . 7 5.812 
SDev 53. 2.671 63. 2. 66 11.34 2.5 5.660 
%RSD . 9157 50. 36 1.151 3 . 531 54.19 2.176 97 . 39 

#1 5747. 2.389 5430. 73.88 -33.86 114 .1 2. 520 
#2 5839. 5.887 5534. 73 . 38 -12.76 117.0 2. 567 
*3 5840. 7 .635 5545. 78.49 -16.14 119.1 12. 35 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 50000. 25000. 50000. 
Low -61.20 -10.20 -13.80 -7.500 -106.8 -6.900 -11.10 

Elem Ca3179 
Units ppb 
Avge 511800. 
SDev 6208. 
%RSD 1. 213 

#1 504700. 
#2 515800. 
#3 515000. 

1 Errors LC Pass 
High 1000000. 
Xow -39.00 

J 
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Analysis Report Tue l n'-2"-98 12:30:2S PM page 

Method: UONLY Sample Name: 9810L067-C12 
un Time: 10/27/98 12:27:56 
mment: 

ode: CONC Corr. Factor: 1 

ODerator: MDL 

Elem 
Units 
Avge 
SDev 
%RSD 

A13082 
ppb 
3577. 

6. 
. 1655 

Co2286 
ppb 
3 . 095 
2 . 922 
94 . 43 

Fe2599 
ppb 
3521. 

11. 
. 3213 

Mn2 576 
ppb 
c, 9 •si 

2 . 66 
5 . 088 

U-3670 
ppb 
5 .454 
41. 03 
752 . 2 

V V-2924 
ppb 
34 . 83 

. 58 
1.652 

B-2496 
ppb 
11 . 41 

. 01 
.0515 

#1 
42 
#3 

3570. 
3581. 
3580. 

3 .101 
.1695 
6.015 

3511. 
3518. 
3533 . 

50. 79 
50 . 79 
55.40 

33.07 
-41.6° 
24.98 

34. 78 
34.28 
35 . 43 

11.42 
11. 41 
11. 42 

Errors 
High 
Low 

LC Pass 
1000000. 
-61.20 

LC Pass 
25000. 
-10.20 

LC Pass 
1000000 
-13.80 

LC Pass 
75000 . 
-7.500 

LC Pass 
50000. 
-106 .8 

LC Pass 
25000. 
-6.900 

LC Pass 
50000. 
-11.10 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
ppb 
209100. 

722. 
. 3454 

#1 
#2 
J3 

208800. 
208600. 
209900. 

Errors 
High 
.Low 

LC Pass 
1000000. 
-39.00 

• 
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Analysis Report QC Standard Tue 10-27-98 12:34:37 PM page 1 

Method: UONLY Sample Name: CCV 
Run Time: 10/27/98 12:32:05 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem A13082 Co2286 Fe2599 
Units opb ppb ppb 
Avge 4898. 2581. 5145. 
SDev 49. 10. 30. 
%RSD 1.002 . 3829 . 5804 

#1 4920. 2589. 5159. 
#2 4933. 2584. 5166. 
#3 4842. 2570. 5111. 

Errors QC Pass QC Pass QC Pass 
Value 5000. 2500. 5000. 
Range 10.00 10.00 10.00-

Elem Ca3179 
Units ppb 
Avge 25590. 
SDev 115. 
%RSD .4487 

#1 25670. 
#2 25660. 
#3 25460. 

Errors QC Pass 
Value 25000. 
Range 10.00 

ODerator: MDL 

Mn2576 U-3670 V-2924 B-2496 
ppb ppb ppb ppb 
773.0 10010. 2480. 4946. 
2.7 79. 23. 29. 

. 3443 .7913 . 9177 . 5798 

774.6 10080. 2495. 4968. 
.74.6 10020. 2492. 495S. 
769.9 9925. 2454. 4914. 

QC Pass QC Pass QC Pass QC Pass 
750.0 10000. 2500. 5000. 
10.00 10.00 10.00 10.00 

J 
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Analysis Report Blank Sample 'ue D-27-98 12:37:5: PM 

Method: UONLY Sample Name: CCB 
2un Time: 10/27/98 12:35:21 
mment: 
de: CONC Corr. Factor: 1 

Operator: MDL 

Elem A13082 Co2286 Fe2599 Mn2 576 U-3670 V-2924 
Units ppb ppb ppb ppb ppb ppb 
Avge -38.74 1. 949 1.787 1. 537 24.49 -.0736 
SDev 10.62 2 . 049 2.353 2. 662 3 . 37 1.4499 
%RSD 27.42 105.1 159.6 173 . 2 13.78 1969. 

#1 -50.17 -.1902 2.987 4.611 22.14 1.089 
#2 -29.17 3.894 3.845 .0002 28.36 -1.698 
#3 -36.88 2.143 -1.469 -.0001 22.97 . 3880 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 61.20 10.20 13.80 7.500 71.20 6 . 900 
Low -61.20 -10.20 -13.80 -7.500 -71.20 -6.900 

Elem Ca3179 
Units ppb 
Avge 31.15 
SDev 8.93 
%RSD 28.66 

#1 H41.35 
#2 27.31 

r 
24.78 

Errors LC Pass 
High 39 . 00 
Low -39.00 

B-2496 
ppb 
H22.82 

5.65 
24.75 

H29.34 
HI?.56 
H19.56 

LC High 
11.10 
-11.10 
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*nalys:s Report QC Standard Tue 10-27-98 12:40:29 PM page 

Method: UONLY Sample Name: CRI 
Run Time: 10/27/98 12:37:58 
Comment: 
Mode: CONC Corr. Factor: 1 

Operator: MDL 

Elem 13082 Co2286 Fe2599 Mn2576 U-3670/ V-2924 B-2496 
Units ob ppb ppb ppb PPb ^ PPb PPb 
Avge 59. 5 107.2 218. 3 32.27 391. 7 102.3 215.1 
SDev 2.8 . 6 . 9 .00 8.4 .8 9.8 
%RSD 1 680 . 5434 . 4064 .0002 2.157 . 7980 4.544 

#1 159.0 107.8 217.4 32.27 391.3 103.2 215.1 
#2 172.6 107.2 218.3 32.27 383.5 101.8 224. 9 
#3 167.0 106.6 219.1 32.27 400.4 101.9 205.4 

Errors QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass 
Value 200.0 100.0 200.0 30 00 400.0 100.0 200.0 
Rang> 50.00 50.00 50.00 " 50.00 50.00 50.00 50.00 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
PPb 
1095. 

10. 
. 9249 

#1 
#2 
#3 

1103. 
1100. 
1084. 

Errors 
Value 
,_Range 

QC Pass 
1000 . 
50.00 

/ 

126 



Analysis Report QC Standard 

Wo. 

Method: UONLY Sample Name: ISA 
,n Time: 10/27/98 12:40:34 
mment: 
ode: CONC Corr. Factor: 1 

Tue 10-2"-98 12:43:C5 PM 

Operator: MDL 

:*aae 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 V-2924 B-2496 
Units ppb ppb ppb ppb ppb ppb ppb 
Avge 547300. - . 7282 199900. -.4138 -67.21 2.166 -24.21 
SDev 211. 1.6793 478. . 0100 61.07 1. 065 9.65 
%RSD .0385 230.6 . 2389 2. 414 90.86 49.18 39.85 

ttl 547500. -1.716 200300. -.4035 3.271 2.352 -33.74 
42 547300. 1.211 199800. -.4143 -no.6 3 .125 -14.45 
#3 547100. -1.680 199400. -.4235 -104.3 1. 020 -24.43 

Errors QC Pass NOCHECK QC Pass NOCHECK NOCHECK NOCHECK NOCHECK 
Value 500000. 200000. 
Range 20.00 20.00 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
J2 
13 

Ca3179 
ppb 
522900 

793 
.1517 

523800, 
522600, 
522400, 

'Errors QC Pass 
Value 500000. 

—Range 20.00 
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Analysis Report QC Standard Tue 10-27-98 12:46:20 PM page 

Method: UONLY Sample Name: ISB 
Run Time: 10/27/98 12:43:49 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
r>2 
#3 

Operator: MDL 

Errors 
Value 
Range 

A13082 Co2286 Fe2599 Mn2576 U-3670 V-2924 B-2496 
opb ppb ppb ppb ppb ppb ppb 
38700. 500.7 200600. 516.0 5247. 512. 5 1006. 
6665. 7.5 2836. 9 . 3 63. 6.0 31. 
237 1. 506 1.414 1.799 1.193 1.176 3.091 

300. 494.1 198100. 505.7 5250. 509.0 972.6 
1 400. 508.9 203700. 521. 3 5308. 519.4 1034. 
535400. 499.2 200100. 516.0 5183. 509.0 1013. 

QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass 
500000. 500.0 200000. 500.0 5000. 500.0 1000. 
20.00 20.00 20.00 20.00 20.00 20.00 20.00 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
ppb 
524800, 

7080, 
1.349 

#1 
#2 
#3 

518000. 
532100. 
524200. 

Errors QC Pass 
Value 500000. 
Range 20.00 

J 
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Analysis Report QC Standard 

Method: UONLY Sample Name: CCV 

iun Time: 10/27/98 12:47:18 omment: 
ode: CONC Corr. Factor: 1 

Elem A13082 Co2286 Fe2599 
Units ppb ppb ppb 
Avge 4889. 2542. 5102. 
SDev 16. 6. 7 . 
%RSD . 3254 .2379 . 1328 

#1 4905. 2535. 5095. 
#2 4874. 2546. 5104. 
#3 4889. 2546. 5108. 

Errors QC Pass QC Pass QC Pass 
Value 5000. 2500. 5000. 
Range 10.00 10.00 10.00 • 

Elem Ca3179 
Units ppb 
Avge 25450. 
SDev 66. 
%RSD .2580 

#1 25390. 
#2 25430. 

# 3 

25520. 

Errors QC Pass 
Value 25000. 

___Range 10.00 

ue 1C-27-98 12:49:50 PM page 

Operator: MDL 

Mn2576 U-3670 V-2924 B-2496 
ppb ppb ppb ppb 
766.9 9777 . 2457. 4865 . 
5.3 67. 5 . 31. 

.6942 . 6893 .2213 . 6279 

760.7 9855. 2456. 4889 . 
769 . 9 9732. 2452 . 4831. 
769 . 9 9745. 2463. 4875. 

QC Pass QC Pass QC Pass QC Pass 
750.0 10000. 2500. 5000 . 
10.00 10 .00 10.00 10.00 

J 
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Analysis Report Blank Sample 

Method: UONLY Sample Name: CCB 
Run Time: 10/27/98 12:51:01 
Comment: 
Mode: CO; Corr. Factor: 1 

Elem 3082 
Units 
Avge -•.21 
SDev .29 
%RSD 1 23 

#1 67 
#2 38 
43 -41 58 

Errors LC Pass 
High 61.20 
Low -61.20 

Elem Ca3179 
Units ppb 
Avge 18. 54 
SDev 2.94 
%RSD 15.86 

#1 20. 66 
#2 19.77 
#3 15.18 

Errors LC Pass 
High 39 . 00 
Low -39.00 

Tue 10-27-98 12:53:32 PM ?a?e 

Operator: MDL 

B-2496 
ppb 
H14.67 
4.89 

33. 37 

H19.56 
H14.67 

9. 772 

LC High 
11.10 
-11.10 

Co2286 Fe2599 Mn2576 U-3670 V-2924 
ppb ppo ppb ppb ppb 
1. 944 8.264 .0002 3.072 -.4518 
.897 1. 540 .0000 34. 38 . 9004 

46.13 18. 64 13.66 1119. 199.3 

2.143 9.155 .0002 26.66 -.2957 
2.725 9.152 .0002 18.94 .3603 
. 9645 6.486 .0002 -36.38 -1.420 

LC Pass LC Pass LC Pass LC Pass LC Pass 
10.20 13.80 7.500 71.20 6.900 
-10.20 -13.80 -7.500 -71.20 -6.900 

J 
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Standardization Rpt. Fr i 10-30-96 08:53:04 AM page 

ethod: TCLP Standard: SO 

Slem 
Avge 
SDev 
%RSD 

Aa3280 
.0153 y 
.0011 y 
7.531 

/A13082 
' .0740 

.0035' 
4.681 

AS1936 
.0213 
.0061 
28.64 

Ba4934 
.0067 
.0031 
45.83 

#1 
#2 
#3 

.0140 

.0160 

.0160 

.0760 

.0700 

.0760 

.0280 

.0200 

.0160 

.0060 

.0100 

.0040 

Elem 
Avge 
SDev 
%RSD 

Fe2599 
.0153 
.0064 
41.93 

Mg2790 
.0007 
.0219 
3291. 

Ni2316 
.0013 
.0121 
904.2 

Pb2203 
-.0047 
.0253 

542.7 

#1 
#2 
#3 

.0180 

.0200 

.0080 

-.0240 
.0180 
.0080 

.0000 

.0140 
-.0100 

-.0320 
.0180 
.0000 

Cd2288 
.0000 
.0000 
.0000 

.0000 

.0000 

.0000 

Sel960 
-.0020 
.0159 

793.7 

.0040 

.0100 
-.0200 

Cr2677 CU3247 
.0027 .0067 
.0142 .0011 
532.1 17.32 

.0000 .0080 

.0180 .0060 
-.0100 .0060 

V-2924 Zn2138 
.0027 .0280 
.0099 .0035 
370.0 12.37 

-.0020 .0320 
.0140 .0260 
-.0040 .0260 
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Standardization Rpt. F r i 10-30-98 08:55:26 AM page 1 

Method: TCLP Standard: SI 

Elem Ag3280 A13082 Ba4934 
Avge 2.662 9.727 101.3 
SDev .013 .095 . 7 
%RSD .4927 .9743 .7332 

#1 2.660 9.676 100.9 
#2 2.650 9.668 100.8 
#3 2.676 9.836 102.1 

Elem Mg2790 Ni2316 Pb2203 
Avge 50.22 15.23 2.717 
SDev .26 .04 .018 
%RSD .5194 .2587 .6638 

#1 49.98 15.26 2.700 
#2 50.16 15.18 2.736 
#3 50.50 15.24 2.716 

Cd2288 
2 . n 3 1 
.001 
.0422 

Cr2677 
3.647 
.013 

.3526 

CU3247 
5.778 
.110 

1.896 

Fe259 
62.44 

.19 
.3087 

2.738 
2.736 
2.736 

3.652 
3.656 
3.632 

5.746 
5.688 
5.900 

62.62 
62.46 
62.24 

V-2924 
18.38 

.03 
.1741 

Zn2138 
5.851 
.004 

.0712 

18.35 
18.38 
18.42 

5.854 
5.352 
5.846 
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Standardization Rpt. F r i 10-30-98 08:58:12 AM page 

Method: TCLP Standard: S2 

Elem AS1936 Sel960 
Avge 16.09 16.64 
SDev .05 .07 
%RSD .2819 .4026 

#1 16.06 16.60 
#2 16.07 16.61 
#3 16.14 16.72 
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Analysis Report QC Standard 

Method: TCLP Sample Name: ICV 
Run Time: 10/30/98 08:58:53 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 AS1936 
Units ppb ppb ppb 
Avge 395.6 3878. 7727. 
SDev 3.5 19. 43. 
%RSD .8866 .4861 .5547 

#1 399.4 3857. 7758. 
#2 394.8 3882. 7745. 
#3 392.5 3894. 7678. 

Errors QC Pass QC Pass QC Pass 
Value 375.0 3750. 7500. 
Range 10.00 10.00 10.00 

Elem Fe2599 Mg2790 Ni2316 
Units ppb ppb ppb 
Avge 3826. 18850. 1536. 
SDev 5. 98. 23. 
%RSD .1431 .5176 1.485 

#1 3831. 18850. 1521. 
#2 3820. 18950. 1525. 
#3 3825. 18750. 1562. 

Errors QC Pass QC Pass QC Pass 
Value 3750. 18750. 1500. 
Range 10.00 10.00 10.00 

Fr i 10-30-98 09 01:12 AM page 

Operator: MDL 

I 
Ba4934 
ppb 
3866. 

22. 
.5603 

Cd2288 
ppb 
769.0 
5.5 

.7092 

Cr2677 
ppb 
379.1 
2.5 

.6635 

Cu3247 
ppb 
939.0 
1.0 

.1065 

3841. 
3880. 
3877. 

767.4 
764.6 
775.1 

379.6 
376.3 
381.3 

939.5 
939.5 
937.8 

QC Pass 
3750. 
10.00 

QC Pass 
750.0 
10.00 

QC Pass 
375.0 
10.00 

QC Pass 
937.5 
10.00 

Pb2203 
ppb 
1899. 

17. 
.8715 

Sel960 
ppb 
7773. 

65. 
.8418 

V-2924 
ppb 
1903. 

5. 
.2655 

Zn2138 
ppb 
746.9 
2.2 

.2884 

1882. 
1901. 
1915. 

7847. 
7751. 
7722. 

1909. 
1902. 
1899. 

744.4 
747.8 4 
748.4 f 

QC Pass 
1875. 
10.00 

QC Pass 
7500. 
10.00 

QC Pass 
187 j . 
10.00 

QC Pass 
750.0 
10.00 
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Analysis Report Blank Sample 

Method: TCLP Sample Name: ICB 
n Time: 10/30/98 09:01:54 
mment: 
ode: CONC Corr. Factor: 1 14o 

Fri 10-30-98 09:04:13 AM page 1 

Operator: MDL 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
Jf2 
13 

Errors 
High 
Low 

Ag3280 
ppb 
-2.527 

.880 
34.81 

-3.542 
-2.031 
-2.007 

LC Pass 
10.50 
-10.50 

Fe2599 
ppb 
-2.243 
2.426 
108.2 

-.5340 
-5.019 
-1.175 

LC Pass 
15.30 
-15.30 

A13082 
ppb 
-24.89 
2.11 

8.477 

-24.91 
-26.99 
-22.77 

LC Pass 
243.6 
-243.6 

Mg2790 
ppb 
-9.293 
9.198 
98.97 

-14.60 
1.328 
-14.60 

LC Pass 
121.5 
-121.5 

Asl936 
ppb 
-29.73 
22.62 
76.07 

-8.975 
-26.39 
-53.84 

LC Pass 
95.70 
-95.70 

Ni2316 
ppb 
3.678 
5.859 
159.3 

-2.978 
5.955 
8.057 

LC Pass 
33.60 
-33.60 

Ba4934 
ppb 
-.1317 
.3017 

229.1 

.1317 
-.4608 
-.0658 

LC Pass 
9.300 
-9.300 

Pb2203 
ppb 
-9.776 
13.246 
135.5 

4.919 
-13.45 
-20.80 

LC Pass 
101.1 
-101.1 

Cd2288 
ppb 
.1397 
.1063 
76.07 

.0422 

.1240 

.2530 

LC Pass 
12.90 
-12.90 

Sel960 
ppb 
-4.807 
33.900 
705.1 

-36.05 
-9.616 
31.24 

LC Pass 
172.8 
-172.8 

Cr2677 
ppb 
.0000 
.6338 
797e6 

.3659 
-.7318 
.3659 

LC Pass 
14.40 
-14.40 

V-2924 
ppb 
-.9061 
I . 5702 
173.3 

-1.813 
-i.812 
.9070 

LC Pass 
I I . 13 
-11.13 

Cu3247 
ppb 
-3.177 
2.501 
78.73 

-4.621 
-4.620 
-.2887 

LC Pass 
20.40 
-20.40 

Zn2138 
ppb 
.4456 
1.594 
357.6 

1.385 
-1.394 
1.346 

NOCHECK 

1.3H 



Analysis Report QC Standard F r i 10-30-98 09:06:35 AM page 

Method: TCLP Sample Name: CRI 
Run Time : 10/30/98 09:04:17 
Comment: 
Mode: CON Corr. Factor: 1 

Elem 3280 A13082 AS1936 
Units > ppb ppb 
Avge 51 232.0 354.0 
SDev 44 21.2 12.6 
«RSD n 'o 9.133 3.549 

#1 17 . 207.8 366.5 
#2 18.... 241.0 353.9 
#3 22.29 247.3 341.4 

Errors QC Pass QC Pass QC Pass 
Value 20.00 200.0 400.0 
Range 50.00 50.00 50.00 

Elem Fe2599 Mg2790 Ni2316 
Units ppb ppb ppb 
Avge 204.8 993.1 86.18 
SDev 1.5 8.7 9.75 
%RSD .7168 .8741 11.31 

#1 203.2 987.1 85.30 
#2 205.2 1003. 76.89 
#3 206.1 989.1 96.33 

Errors QC Pass QC Pass QC Pass 
Value 200.0 1000. 80.00 
Range 50.00 50.00 50.00 

Operator: MDL 

Ba4934 
opb 
203 . 5 

.5 
.2443 

Cd2288 
ppb 
Q-1.664 

.059 
3.549 

Cr2677 
ppb 
20.86 

.63 
3.039 

Cu3247 
ppb 
49.95 

.87 
1.734 

203.0 
203.6 
204.0 

Q-1.723 
Q-1.663 
Q-1.605 

21.22 
20.12 
21.22 

49.95 
49.08 
50.82 

QC Pass 
200.0 
50.00 

QC F a i l 
10.00 
50.00 

QC Pass 
20.00 
50.00 

QC Pass 
50.00 
50.00 

Pb2203 
ppb 
112.4 
39.3 

3'. .94 

Sel960 
ppb 
403.1 
30.4 
7.549 

V-2924 
ppb 
98.23 
1.09 
1.107 

Zn2138 
ppb 
31.24 
2.04 
6.534 

137.0 
67.13 
133.3 

391.9 
437.5 
379.9 

97.15 
98.23 
99.32 

29.18 
31.27 
33.26/j^ 

QC Pass 
100.0 
50.00 

QC Pass 
400.0 
50.00 

QC Pass 
100.0 
50.00 

QC Pass 
*0.00 
50.00 
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Analysis Report QC Standard 

Method: TCLP Sample Name: ISA 

•

un Tuie: 10/30/98 09:06:39 
omment: 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

Ag3280 
PPb 
-2.535 

.749 
29.55 

A13082 
ppb 
510300. 

5317. 
1.042 

AS1936 
ppb 
-7.280 
15.007 
206.2 

#1 
#2 
#3 

-3.277 
-2.549 
-1.779 

514500. 
512000. 
504300. 

.1194 
2.591 
-24.55 

Errors 
Value 
Range 

NOCHECK QC Pass 
500000. 
20.00 

NOCHECK 

Elem 
Units 
Avge 
SDev 
%RSD 

Fe2599 
Ppb 
182900. 

650. 
.3551 

Mg2790 
ppb 
509500. 
2606. 

. 5116 

Ni2316 
ppb 
12.61 
1.61 

12.73 

#1 

# 3 

183700. 
182500. 
182500. 

511400. 
510500. 
506500. 

11.21 
12.26 
14.36 

Errors 
Value 

-Range 

QC Pass 
200000. 
20.00 

QC Pass 
500000. 
20.00 

NOCHECK 

Fri 10-20-98 09 08:58 AM page 

Operator: MDL 

Ba4934 
Dpb 
1.448 
.411 

28.39 

Cd2288 
ppb 
-1.915 
1.649 

86.10 

Cr2677 
pDb 
5.306 
2.392 
45.09 

Cu3247 
ppb 
-4.188 

.867 
20. 70 

1.317 
1.119 
1.909 

-2.924 
-.0122 
-2.808 

3.659 
4.208 
8.050 

-4.222 
-3.305 
-5.038 

NOCHECK NOCHECK NOCHECK NOCHECK 

Pb2203 
ppb 
-7.698 
34.022 
442.0 

Sel960 
ppb 
65.44 
53.11 
81.16 

V-2924 
ppb 
-9.293 
1.023 
11.00 

Zn2138 
ppb 
-22.17 
1.75 

7.913 

-28.50 
-26.16 
31.56 

46.77 
24.18 
125.4 

-8.580 
-i0.46 
-8.834 

-23.26 
-23.11 
-20.15 

NOCHECK NOCHECK NOCHECK NOCHECK 
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Analysis Report QC Standard Fr i 10-30-98 09:11:59 AM page 

Method: TCLP Sample Name: ISB 
Run Time: 10/30/98 09:09:40 
Comment: 
Mode: COl Corr. Factor: 1 

Elem "280 A13CS2 AS1936 
Units pob ppb 
Avge . ' i . 503900. 1077. 
SDev 2750. 48. 
%RSD . 0 .5457 4.479 

#1 11 507000. 1125. 
#2 11^-. 501800. 1028. 
#3 1124. 502900. 1078. 

Errors QC Pass QC Pass QC Pass 
Value 1000. 500000. 1000. 
Range 20.00 20.00 20.00 

Elem Fe2599 Mg2790 Ni2316 
Units ppb ppb ppb 
Avge 179100. 497700. 1004. 
SDev 148. 1773. 14. 
%RSD .0826 .3562 1.421 

#1 179200. 499700. 987.5 
#2 179000. 497100. 1012. 
#3 179000. 496400. 1013. 

Errors QC Pass QC Pass QC Pass 
Value 200000. 500000. 1000. 
i^ange 20.00 20.00 20.00 

Operator: MDL 

Ba4934 
ppb 
502.5 
4.1 

.8247 

Cd2288 
ppb 
1047. 

5. 
.4530 

Cr2677 
ppb 
496.0 
2.4 

.4824 

CU3247 
ppb 
527.6 
2.0 

.3786 

505.7 
504.0 
497.8 

1049. 
1050. 
1041. 

497.1 
493.2 
497.6 

528.8 
525.3 
528.8 

QC Pass 
500.0 
20.00 

QC Pass 
1000. 
20.00 

QC Pass 
500.0 
20.00 

QC Pass 
500.0 
20.00 

Pb2203 
ppb 
998.6 
22.0 
2.201 

Sel960 
ppb 
1153. 

33. 
2.887 

V-2924 
ppb 
485.6 

.8 
.1636 

Zn2138 
ppb 
1000. 

6. 
.6183 

989.9 
1024. 
982.3 

1134. 
1192. 
1134. 

486.5 
484.9 
485.5 

1000. 
994.3 M 

1007. 1 

QC Pass 
1000. 
20.00 

QC Pass 
1000. 
20.00 

QC Pass 
500.0 
20.00 

QC Pass 
1000. 
20.00 
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Analysis Report QC Standard 

Method: TCLP Sample Name: CCV «n Time: 10/30/98 09:12:53 
mmert: 

Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 Asl936 
Units ppb ppb ppb 
Avge 538. 7 5253. 10510. 
SDev 4.8 42. 90. 
%RSD .8860 .8035 .8579 

#1 533.6 5224. 10450. 
#2 539.7 5234. 10480. 
#3 543.0 5302. 10620. 

Errors QC Pass QC Pass QC Pass 
Valu*.. 500.0 5000. 10000. 
Range 10.00 10.00 10.00 

Elem Fe2599 Mg2790 Ni2316 
Units ppb ppb ppb 
Avge 5188. 25640. 2108. 
SDev 44. 212. 34. 
%RSD .8393 .8252 1.615 

#1 5170. 25560. 2104. 
^2 5156. 25470. 2076. 

i 3 5237. 25870. 2144. 

Errors QC Pass QC Pass QC Pass 
Value 5000. 25000. 2000. 
Range 10.00 10.00 10.00 

r r i 10-30-98 09:15:12 AM page 1 

Operator: MDL 

Ba4934 Cd2288 Cr2677 Cu3247 
ppb pDb pDb PDb 
5229. 1023. 512.4 1274. 
34. 17. 5.2 14. 

.6439 1.636 1.022 1.080 

5221. 1016. 507.0 1266. 
5201. 1010. 513.0 1265. 
5266. 1042. 517.4 1289. 

QC Pass QC Pass QC Pass QC Pass 
5000. 1000. 500.0 1250. 
10.00 10.00 10.00 10.00 

Pb2203 Sel960 V-2924 Zn2138 
ppb ppb ppb Dpb 
2595. 10410. 2569. 1019. 
24. 128. 22. 5. 

.9092 1.226 .8686 .5365 

2605. 10330. 2555. 1017 . 
2568. 10350. 2558. 1015. 
2612. 10560. 2595. 1026. 

QC Pass QC Pass QC Pass QC Pass 
2500. 10000. 2500. 1000. 
10.00 10.00 10.00 10.00 
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Analysis Report. Blank Sample Fri 10-30-98 09:18:12 AM page 1 

Method: TCLP Sample Name: CCB 
Run Time: 10/30/98 09:15:54 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

g3280 
Pb 
2.018 
4.973 

, ->.4 

A13082 
ppb 
-9.679 
12.210 
126.1 

AS1936 
ppb 
-20.69 
11.14 

53.83 

Ba4934 
ppb 
.1975 
.6936 
351.2 

#1 
#2 
#3 

-..275 
2.541 
-7.321 

-18.70 
4.214 
-14.55 

-21.45 
-9.192 
-31.43 

.1317 

.9217 
-.4608 

Errors 
High 
Low 

LC Pass 
10.50 
-10.50 

LC Pass 
243.6 
-243.6 

LC Pass 
95.70 
-95.70 

LC Pass 
9.300 
-9.300 

Elem 
Units 
Avge 
SDev 
%RSD 

Fe2599 
ppb 
6.835 
1.155 
16.90 

Mg2790 
ppb 
-2.655 
3.983 

150.0 

Ni2316 
PPb 
-5.255 
4.994 
95.04 

Pb2203 
ppb 
12.25 
33.07 
270.0 

#1 
#2 
#3 

7.155 
7 .796 
5.553 

-2.655 
1.328 
-6.638 

-5.079 
-.3503 
-10.33 

12.26 
-20.82 
45.32 

Errors 
High 
Low 

LC Pass 
15.30 
-15.30 

LC Pass 
121.5 
-121.5 

LC Pass 
33.60 
-33.60 

LC Pass 
101.1 
-101.1 

Operator: MDL 

Cd2288 
PPb 
.0973 
.0524 
53.83 

Cr2677 
PPb 
-.5488 
.3169 

57.74 

CU3247 
ppb 
-.5779 
2.7849 
481.9 

.1008 

.0432 

.1477 

-.1829 
-.7318 
-.7318 

.5772 
1.444 
-3.754 

LC Pass 
1<..90 
-12.90 

LC Pass 
14.40 
-14.40 

LC Pass 
20.40 
-20.40 

Sel960 
ppb 
9.619 
19.67 
204.5 

V-2924 
ppb 
-.3644 
2.5126 
689.5 

Zn2138 
ppb 
.7054 
1.205 
170.9 

26.44 
14.43 
-12.01 

-1.815 
2.537 
-1.815 

1.392 
-.6864^. 
1.411 J 

LC Pass 
172.8 
-172.8 

LC Pass 
11.13 
-11.13 

NOCHECK 

• 
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Analysis Report F r i 10-30-98 09:20:35 AM page 

Method: TCLP Sample Name: 98L1314-MB1 
Lun Time: 10/30/98 09:18:16 
"omment: 
Mode: CONC Corr. Factor: 1 

Operator: MDL 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 

Ag3280 
ppb 
-.2583 
2.3149 
896.3 

.2551 
-2.787 
1.757 

LC Pass 
10.50 
-10.50 

Fe2599 
ppb 
.2136 
.1850 
86.60 

.4272 

.1068 

.1068 

Errors LC Pass 
High 15.30 

—Low -15.30 

A13082 
ppb 
-10.38 
7.18 

69.15 

-14.49 
-14.55 
-2.092 

LC Pass 
243.6 
-243.6 

Mg2790 
ppb 
6.638 
16.94 
255.1 

23.23 
-10.62 
7.302 

LC Pass 
121.5 
-121.5 

AS1936 
ppb 
-24.00 
28.70 

119.6 

-56.36 
-14.00 
-1.637 

LC Pass 
95.70 
-95.70 

Ni2316 
ppb 
.8758 
13.95 
1592. 

14.36 
1.752 
-13.49 

LC Pass 
33.60 
-33.60 

Ba4934 
ppb 
-.2633 
.7900 

300.0 

-.2 533 
-1.053 
.5267 

LC Pass 
9.300 
-9.300 

Pb2203 
ppb 
25.73 
18.85 
73.27 

4.913 
41.65 
30.62 

LC Pass 
101.1 
-101.1 

Cd2288 
ppb 
.1128 
.1349 
119.6 

.2649 

.0658 

.0077 

LC Pass 
12.90 
-12.90 

Sel960 
ppb 
-27.23 
25.24 
92.68 

-52.87 
-2.403 
-26.43 

LC Pass 
172.8 
-172.8 

Cr2677 
ppb 
.7318 
1.381 
188.7 

2.012 
.9147 
-.7318 

LC Pass 
14.40 
-14.40 

V-2924 
PPb 
-.7255 
I . 0880 
150.0 

.3624 
-1.814 
-.7253 

LC Pass 
I I . 13 
-11.13 

Cu3247 
PDb 
-1.444 

.500 
34.64 

-1.155 
-2.021 
-1.155 

LC Pass 
20.40 
-20.40 

Zn2138 
ppb 
-7.331 

.442 
6.025 

-7.609 
-7.563 
-6.822 

NOCHECK 
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Analysis Report 
Fri 10-30-98 09:25:19 AM Daae 1 

Method: TCLP 
n Time: 10/30/98 
mment: 

Mode: CONC Corr. Factor 

Sample Name: 9810L067-001 
09:23:00 

Operator: MDL 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 

Errors 
High 
L̂ow 

Ag3280 
ppb 
-3.509 
2.729 
77.78 

-2.753 
-6.536 
-1.237 

LC Pass 
50000. 
-10.50 

Fe2599 
PPb 
8799. 

49. 
.5514 

8785. 
8852. 
8758. 

LC Pass 
500000. 
-15.30 

A13082 
PPb 
8916. 
132. 
1.480 

8815. 
9065. 
8868. 

LC Pass 
1000000. 
-243.6 

Mg2790 
PPb 
44390. 

452. 
1.019 

43960. 
44860. 
44330. 

LC Pass 
1000000 
-121.5 

AS1936 
ppb 
-3.051 
6.997 
229.3 

-2.553 
3.684 
-10.28 

LC Pass 
200000. 
-95.70 

Ni2316 
ppb 
12.26 
1.89 

15.45 

11.74 
14.36 
10.68 

LC Pass 
200000. 
-33.60 

Ba4934 
ppb 
206.9 
3.2 

1.536 

204.0 
210.3 
206.5 

LC Pass 
50000. 
-9.300 

Pb2203 
ppb 
17 .24 
22.85 
132.5 

-8.392 
35.47 
24.64 

LC Pass 
250000. 
-101.1 

Cd2288 
PPb 
-2.909 
1.444 
49.63 

-1.450 
-2.941 
-4.337 

LC Pass 
25000. 
-12.90 

Sel960 
ppb 
-1.803 
34.045 
1888. 

-28.25 
-13.77 
36.61 

LC Pass 
200000. 
-172.8 

Cr2677 
ppb 
12.99 

.95 
7.319 

12.44 
12.44 
14.09 

LC Pass 
50000. 
-14.40 

V-2924 
ppb 
164.0 

.6 
.3391 

164.0 
163.5 
164.6 

LC Pass 
20000. 
-11.10 

Cu3247 
ppb 
5.957 
1.002 
16.82 

5.380 
5.377 
7.114 

LC Pass 
125000. 
-20.40 

Zn2138 
ppb 
10.27 

.37 
3.618 

10.05 
10.69 
10.05 

LC Pass 
100000. 
-14.70 
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Anaivsis Report Fri 10-30-98 09:28:06 AM page 1 

Method: TCLP Sample Name: 9810L067-001L 
Run Time: 10/30/98 09:25:47 
Comment: 
Mode: CONC Corr. Factor: 1 

ODerator: MDL 

Elem 
Units 
Avge 
SDev 
«RSD 

#1 
#2 
#3 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
-iiOW 

Ag3280 
ppb 
-3.526 

.746 
21.16 

-3.533 
-2.777 
-4.269 

LC Pass 
50000. 
-10.50 

Fe2599 
ppb 
-.1068 
.4894 

458.3 

-.5340 
-.2136 
.4272 

LC Pass 
500000. 
-15.30 

A13082 
PPb 
-53.18 
8.66 

16.28 

-60.11 
-55.96 
-43.47 

LC Pass 
1000000 
-243.6 

Mg2790 
ppb 
-3.319 
14.129 
425.7 

-18.59 
-.6638 
9.293 

LC Pass 
1000000, 
-121.5 

AS1936 
PPb 
-42.06 
13.65 

32.45 

-51.14 
-48.67 
-26.36 

LC Pass 
200000. 
-95.70 

Ni2316 
ppb 
4.379 
8.258 
188.6 

5.955 
11.74 
-4.554 

LC Pass 
200000. 
-33.60 

Ba4934 
ppb 
-.5267 
.4561 

86.60 

-.2633 
-.2633 
-1.053 

LC Pass 
50000. 
-9.300 

Pb2203 
ppb 
13.52 
20.23 
149.7 

-9.742 
26.99 
23.30 

LC Pass 
250000. 
-101.1 

Cd2288 
ppb 
1.172 
4.403 
375.7 

-2.683 
.2287 
5.970 

LC Pass 
25000. 
-12.90 

Sel960 
PPb 
19.23 
32.51 
169.1 

50.47 
-14.42 
21.63 

LC Pass 
200000. 
-172.8 

Cr2677 
ppb 
.9147 
2.392 
261.5 
3.659 
-.1829 
-.7318 

LC Pass 
50000. 
-14.40 

V-2924 
ppb 
-.0001 
1.2564 
1972000, 

-.7256 
-.7253 
1.451 

LC Pass 
20000. 
-11.10 

CU3247 
ppb 
-2.021 
2.292 
113.4 

-4.621 
-.2888 
-1.155 

LC Pass 
125000. 
-20.40 

Zn2138 
ppb 
-10.32 
1.19 

11.58 

-11.70 
-9.659 
-9.601( 

LC Pass 
1^0000. 
-14.70 
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Analysis Report F r i 10-10-98 09:30:52 AM oaae 

Method: TCLP Sample Name: 9810L067-001R 
n Time: 10/30/98 09:28:34 
mment: 

Mode: CONC Corr. Factor: 1 

ODerator: MDL 

# 

Elem Ag3280 A13082 AS1936 Ba4934 Cd2288 Cr2677 Cu3247 
Units ppb PDb ppb ppb ppb ppb PPb 
Avge -.8344 6183. -35.51 419.2 1.629 14.64 5. 525 
SDev .7436 18. 10.01 1.7 1.485 1.98 .868 
«RSD 89.12 .2933 28.19 .4062 91.21 13.52 15.71 

#1 -1.582 6178. -25.55 418.8 .1201 12.44 4.657 
#2 -.8267 6203. -45.57 421.0 1.676 15.18 6.393 
#3 -.0947 6168. -35.40 417.7 3.090 16.28 5.525 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 50000. 1000000. 200000. 50000. 25000. 50000. 125000. 
Low -10.50 -243.6 -95.70 -9.300 -12.90 -14.40 -20.40 

Elem Fe2599 Mg2790 Ni2316 Pb2203 Sel960 V-2924 Zn2138 
Units PPb ppb ppb ppb ppb PPb ppb 
Avge 5566. 35190. 12.44 27.72 13.73 128.0 6.748 
SDev 32. 112. 11.03 16.02 29.07 1.6 1.471 
%RSD . 5711 .3182 88.67 57.80 211.7 1.227 21.80 

#1 5596. 35210. 8.583 35.06 36.19 128.9 7.217 
#2 5533. 35290. 24.87 9.343 24.12 129.0 5.100 

•3 5568. 35060. 3.853 38.75 -19.11 126.2 7.928 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 500000. 1000000. 200000. 250000. 200000. 20000. 100000. 
Low -15.30 -121.5 -33.60 -101.1 -172.8 -11.10 -14.70 
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Analysis report Fri 10-30-98 09:33:39 AM page 

Method: TCLP Sample Name: 9810L067-001S 
Run Time: 10/30/98 09:31:21 
Comment: 
Mode: CO ' Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

13280 
b 
.25 
.25 
64 

A13082 
PPb 
8295. 

86. 
1.039 

.•V-1936 
ppb 
1875. 

14. 
.7546 

Ba4934 
PPb 
2003. 

11. 
.5337 

#1 
#2 
#3 

4 02 
4,. £1 
50.52 

8361. 
8326. 
8198. 

1861. 
1874. 
1889. 

2000. 
2014. 
1994. 

Errors 
High 
Low 

LC Pass 
50000. 
-10.50 

LC Pass 
1000000. 
-243.6 

LC Pass 
200000. 
-95.70 

LC Pass 
50000. 
-9.300 

Elem 
Units 
Avge 
SDev 
%RSD 

Fe2599 
ppb 
5081. 

19. 
.3722 

Mg2790 
PPb 
52370. 

278. 
.5307 

N12316 
PPb 
456.5 
5.3 

1.159 

Pb2203 
PPb 
434.2 
24.1 
5.561 

#1 
#2 
#3 

5080. 
5100. 
5063. 

52570. 
52490. 
52060. 

462.1 
451.5 
455.8 

437.8 
408.4 
456.3 

Errors 
High 
Low 

LC Pass 
500000. 
-15.30 

LC Pass 
1000000. 
-121.5 

LC Pass 
200000. 
-33.60 

LC Pass 
250000. 
-101.1 

Operator: MDL 

Cd2288 
PPb 
45.27 
6.68 

14.76 

Cr2677 
ppb 
185.7 
2.2 

1.195 

CU3247 
ppb 
227.6 
1.3 

. 5810 

39.49 
52.58 
43.74 

185.3 
183.7 
188.1 

227.3 
229.1 
226.5 

LC Pass 
25000. 
-12.90 

LC Pass 
50000. 
-14.40 

LC Pass 
125000. 
-20.40 

Sel960 
PPb 
1838. 

52. 
2.837 

V-2924 
PPb 
554.8 
4.9 

.8902 

Zn2138 
PPb 
453.9 
2.1 

.4582 

1812. 
1804. 
1898. 

559.4 
549.6 
555.6 

455.7 
454.4^ 
451. em 

LC Pass 
200000. 
-172.8 

LC Pass 
20000. 
-11.10 

LC Pass 
100000. 
-14.70 
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Analysis Report r'ri 10-30-98 09:36:26 AM Daae 1 

Method: TCLP Sample Name: 9810L067-002 
un Time: 10/30/98 09:34:07 
omment: 
Mode: CONC Corr. Factor: 1 

Operator: MDL 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
*2 

Errors 
High 
Low 

Ag3280 
ppb 
-3.248 

.437 
13.45 

-3.015 
-3.752 
-2.977 

LC Pass 
50000. 
-10.50 

Fe2599 
ppb 
5161. 

23. 
.4501 

5174. 
5134. 
5175. 

LC Pass 
500000. 
-15.30 

A13082 
ppb 
4511. 

24. 
.5277 

4535. 
4487. 
4512. 

LC Pass 
1000000. 
-243.6 

Mg2790 
ppb 
11130. 

46. 
.4092 

11150. 
11080. 
11160. 

LC Pass 
1000000 
-121.5 

AS1936 
ppb 
-11.91 
5.28 

44.34 

-13.65 
-5.981 
-16.11 

LC Pass 
200000. 
-95.70 

Ni2316 
ppb 
6.831 
7.056 
103.3 

1.752 
14.89 
3.853 

LC Pass 
200000. 
-33.60 

Ba4934 
ppb 
141.7 
1.2 

.8702 

143.1 
141.3 
140.8 

LC Pass 
50000. 
-9.300 

Pb2203 
PPb 
21.84 
35.05 • 
160.5 

3.438 
-.1795 
62.25 

LC Pass 
250000. 
-101.1 

Cd2288 Cr2677 
ppb ppb 
.0560 8.050 
.0248 4.391 
44.34 54.55 

.0642 3.659 

.0281 8.050 

.0757 12.44 

LC Pass 
25000. 
-12.90 

Sel960 
ppb 
-18.63 

5. 53 
29.68 

-21.82 
-12.24 
-21.82 

LC Pass 
200000. 
-172.8 

LC Pass 
50000. 
-14.40 

V-2924 
ppb 
54.52 
2.18 
3.991 

52.34 
54.52 
56.69 

LC Pass 
20000. 
-11.10 

Cu3247 
DDb 
3.233 
.999 

30. 91 

3.810 
2.079 
3 .810 

LC Pass 
125000. 
-20.40 

Zn2138 
ppb 
8.509 
. 383 

4.496 

8.068 
8.714 
8. 746 

LC Pass 
100000. 
-14.70 
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Analysis Report Fri 10-30-98 09:39:13 AM page 1 

Method: TCLP Sample Name: 9810L067-003 
Run Time: 10/30/98 09:36:55 
Comment: 
Mode: CO ' Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

3280 

.973 

.300 
25 

A13082 
PPb 
4184. 

13. 
.3077 

As 1936 
ppb 
-33.78 
22.13 
65.51 

Ba4934 
PPb 
98.95 

.75 
.7557 

#1 
#2 
#3 

55 
-. 471 
-6.995 

4170. 
4194. 
4188. 

-26.29 
-16.37 
-58.68 

98.09 
99.28 
99.48 

Errors 
High 
Low 

LC Pass 
50000. 
-10.50 

LC Pass 
1000000. 
-243.6 

LC Pass 
200000. 
-95.70 

LC Pass 
50000. 
-9.300 

Elem 
Units 
Avge 
SDev 
%RSD 

Fe2599 
ppb 
4432. 

10. 
.2337 

Mg2790 
PPb 
8223. 

38. 
.4578 

*Ni2316 
ppb 
I . 927 
I I . 04 
572.9 

Pb2203 
ppb 
14.97 
18.37 
122.7 

#1 
#2 
#3 

4434. 
4421. 
4441. 

8180. 
8236. 
8252. 

2.277 
12.79 
-9.283 

14. 98 
33.33 
-3.410 

Errors 
High 
Low 

LC Pass 
500000. 
-15.30 

LC Pass 
1000000. 
-121.5 

LC Pass 
200000. 
-33.60 

LC Pass 
250000. 
-101.1 

Operator: MDL 

Cd2288 
PPb 
.1588 
.1040 
65.51 

Cr2677 
PPb 
13.90 
2.54 

18.23 

CU3247 
PPb 
.9557 
1.001 
104.7 

.1235 

.0770 

.2758 

16.83 
12.44 
12.44 

.3781 
2.111 
.3777 

LC Pass 
2J000. 
-12.90 

LC Pass 
50000. 
-14.40 

LC Pass 
125000. 
-20.40 

Sel960 
PPb 
22.37 
31.35 
140.2 

V-2924 
ppb 
30.95 
2.26 
7.314 

Zn2138 
PPb 
6.396 
.430 

6.728 

25.57 
51.99 
-10.47 

33.49 
29.14 
30.22 

6.167 
6.129 M 

6.893 4 

LC Pass 
200000. 
-172.8 

LC Pass 
20000. 
-11.10 

LC Pass 
100000. 
-14.70 

• 
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Analysis Report 

Method: TCLP Sample Name: 9810L067-004 
Run Time: 10/30/98 09:39:41 
omment: 
iode: CONC Corr. Factor: 1 

Fri 10-30-98 09:42:00 AM 

Operator: MDL 

page 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Ag3280 
ppb 
-5.424 
3.061 

56.43 

-3.646 
-8.959 
-3.668 

Errors LC Pass 
High 50000. 
Low -10.50 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
.#3 

rrors 
High 
Low 

Fe2599 
PPb 
10240. 

89. 
.8706 

10170. 
10210. 
10340. 

LC Pass 
500000. 
-15.30 

A13082 
PPb 
16190. 
130. 

.8000 

16050. 
16210. 
16310. 

LC Pass 
1000000 
-243.6 

Mg2790 
ppb 
46640. 
324. 

. 6938 

46330. 
46610. 
46980. 

LC Pass 
1000000. 
-121.5 

Asl936 
PPb 
-4.795 
20.957 
437.0 

-6.622 
-24.78 
17.02 

LC Pass 
200000. 
-95.70 

Ni2316 
PPb 
26.27 
6.42 
24.44 

33.28 
24.87 
20.67 

LC Pass 
200000. 
-33.60 

Ba4934 Cd2288 Cr2677 Cu3247 
ppb ppb ppb ppb 
1312. .0225 14.82 7.625 
14. 1.560 1.68 1.323 

1.063 6921. 11.31 17.36 

1298. .0311 16.28 8.783 
1313. 1.578 15.18 6.182 
1325. -1.542 12.99 7.9Q9 

LC Pass LC Pass LC Pass LC Pass 
50000. 25000. 50000. 125000. 
-9.300 -12.90 -14.40 -20.40 

Pb2203 
ppb 
39.08 
14.89 
38.11 

36.76 
54.99 
25.48 

LC Pass 
250000. 
-101.1 

Sel960 
PPb 
.8959 
10.83 
1208. 

11.25 
-10.35 
1.785 

LC Pass 
200000. 
-172.8 

V-2924 
ppb 
59.00 
1.59 
2.688 

60.83 
58.10 
58.07 

LC Pass 
20000. 
-11.10 

Zn2138 
PPb 
18.40 

.40 
2.191 

17.94 
18.64 
18.63 

LC Pass 
100000. 
-14.70 
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Analysis Report Fri 10-30-98 09:44:47 AM page 1 

Method: TCLP Sample Name: 9810L067-005 
Run Time: K '30/98 09:42:29 
Comment: 
Mode: CONC :orr. Factor: 1 

Operator: MDL 

Elem Ag 30 A130B* Asl936 Ba4934 Cd2288 Cr2677 CU3247 
Units ppi PPb PPb PPb PPb ppb ppb 
Avge -3. 5 15420. 21.22 973.4 .3875 11.16 12.05 
SDev 2. i .' 171. 14.27 6.8 3.742 2.22 1.32 
%RSD 63.3 1.111 67.24 .7012 965.8 19.88 10.99 

ffl -.89 15230. 17.95 966.3 -.0843 8.599 13.20 
#2 -4.7C 15450. 36.85 973.8 -3.096 12.44 10.60 
#3 -3.94f 15570. 8.878 979.9 4.343 12.44 12.34 

Errors LC Pas. LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 50000. 1000000. 200000. 50000. 25000. 50000. 125000. 
Low -10.50 -243.6 -95.70 -9.300 -12.90 -14.40 -20.40 

Elem Fe2599 Mg2790 Ni2316 Pb2203 Sel960 V-2924 Zn2138 
Units ppb PPb PPb PPb PPb ppb ppb 
Avge 8194. 137300. 27.67 17.00 1.438 201.5 19.35 
SDev 17. 754. 9.93 5.75 27.64 2.1 1.25 
%RSD .2100 .5489 35.89 33.83 1922. 1.024 6.438 

#1 8176. 136700. 16.46 23.28 28.66 203.9 20.79 
#2 8198. 137100. 31.18 15.75 -26.60 200.1 18.65^ 
#3 8210. 138100. 35.38 11.98 2.249 200.6 18.60fl 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 500000. 1000000. 200000. 250000. 200000. 20030. 100000. 
Low -15.30 -121.5 -33.60 -101.1 -172.8 -11.10 -14.70 
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Analysis Report QC Standard 

Method: TCLP Sample Name: CCV 
^ i n Time: 10/30/98 09:46:07 
Bbmment: 
Node: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

Ag3280 
ppb 
530. 7 
1.2 

.2184 

A13082 
ppb 
5166. 

13. 
.2471 

Asl936 
PPb 
10380. 

72. 
.6938 

#1 
#2 
#3 

532.1 
530.1 
530.0 

5157. 
5160. 
5181. 

10450. 
10300. 
10390. 

Errors 
Value 
Range 

QC Pass 
500.0 
10.00 

QC Pass 
5000. 
10.00 

QC Pass 
10000. 
10.00 

Elem 
Units 
Avge 
SDev 
%RSD 

Fe2599 
ppb 
5147. 
14. 

.2741 

Mg2790 
PPb 
25170. 
108. 

.4275 

Ni2316 
PPb 
2074. 

18. 
.8486 

#1 
_#2 

5147. 
5162. 
5134. 

25240. 
25230. 
.25050. 

2064. 
2065. 
2095. 

Errors 
Value 
-Range 

QC Pass 
5000. 
10.00 

QC Pass 
25000. 
10.00 

QC Pass 
2000. 
10.00 

Fr i 10 -30-98 09 48:25 AM page 

Operator: MDL 

Ba4934 
PPb 
5111. 

25. 
.4832 

Cd2288 
PPb 
1009. 

1. 
.1426 

Cr2677 
ppb 
510.2 
4.3 

.8401 

Cu3247 
PPb 
1249. 

3. 
.2436 

5139. 
5097. 
5096. 

1011. 
1008. 
1008. 

512.4 
505.3 
513.0 

1249. 
1246. 
1252. 

QC Pass 
5000. 
10.00 

QC Pass 
1000. 
10.00 

QC Pass 
500.0 
10.00 

QC Pass 
1250. 
10.00 

Pb2203 
PPb 
2586. 

1. 
.3761 

Sel960 
PPb 
10400. 

57. 
.5498 

V-2924 
PPb 
2486. 

18. 
.7191 

Zn2138 
PPb 
1013. 

9. 
.8425 

2594. 
2575. 
2590. 

10390. 
10470. 
10350. 

2467. 
2502. 
2491. 

1004. 
1016. 
1020. 

QC Pass 
2500. 
10.00 

QC Pass 
10000. 
10.00 

QC Pass 
2500. 
10.00 

QC Pass 
1000. 
10.00 
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Analysis Report Blank Sampie Fr i 10-30-98 09:51:26 AM page 1 

Method: TCLP Sample Name: CCB 
Run Time: 10/30/98 09:49:07 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
«RSD 

Ag3280 
PPb 
-2.018 

.751 
37.21 

A13082 
PPb 
-8.298 
5.476 

65.99 

Asl936 
PPb 
-22.36 
26.13 

116.9 

#1 
#2 
#3 

-1.266 
-2.768 
-2.021 

-2.092 
-10.35 
-12.45 

-21.55 
3.362 
-48.88 

Errors 
High 
Low 

LC Pass 
10.50 
-10.50 

LC Pass 
243.6 
-243.6 

LC Pass 
95.70 
-95.70 

Elem 
Units 
Avge 
SDev 
%RSD 

Fe2599 
PPb 
6.087 
1.514 
24.87 

Mg2790 
PPb 
-7.966 
6.994 
87.80 

Ni2316 
PPb 
-9.108 
3.499 
38.41 

#1 
#2 
#3 

7.796 
4.913 
5.553 

-8.630 
-14.60 
-.6638 

-12.96 
-6.130 
-8.232 

Errors 
High 
Low 

LC Pass 
15.30 
-15.30 

LC Pass 
121.5 
-121.5 

LC Pass 
33.60 
-33.60 

Operator: MDL 

Ba4934 
ppb 
.2633 
.3017 
114.6 

Cd2288 
PPb 
.1051 
.1228 
116. 9 

Cr2677 
PPb 
.7318 
1.927 
263.4 

Cu3247 
PPb 
-.5778 
1.0003 
173.1 

.3292 
-.0658 
.5267 

.1013 
-.0158 
.2298 

2.561 
.9147 
-1.281 

.5772 
-1.155 
-1.155 

LC Pass 
9.300 
-9.300 

LC Pass 
12.90 
-12.90 

LC Pass 
14.40 
-14.40 

LC Pass 
20.40 
-20.40 

Pb2203 
PPb 
11.03 
18.49 
167.7 

Sel960 
ppb 
-.7952 
3.6713 
461.7 

V-2924 
ppb 
-.3643 
.6284 

172.5 

Zn2138 
ppb 
.4903 
1.060 
216.3 

-6.120 
8.581 
30.62 

.0072 
-4.801 
2.409 

-.7276 
.3613 
-.7267 

1.420 
-.6650^ 
.7162<fl 

LC Pass 
101.1 
-101.1 

LC Pass 
172.8 
-172.8 

LC Pass 
11.13 
-11.13 

NOCHECK 
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Analysis Report 

Method: TCLP 
|un T-.me: 10/30/98 
lomment: 
Mode: CONC Corr. 

Fri 10-

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
3 

Errors 
High 

—Low 

Ag3280 
ppb 
-2.608 
1.676 
64.26 

-1.656 
-1.625 
-4.542 

LC Pass 
50000. 
-10.50 

Fe2599 
ppb 
7367. 
142. 
1.928 

7203. 
7438. 
7460. 

LC Pass 
500000. 
-15.30 

Sampie Name: 9810L067-006 
09:51:29 

Factor: 1 

A13082 
ppb 
8271. 
241. 

2.919 

7993. 
8399. 
8422. 

LC Pass 
1000000. 
-243.6 

Mg2790 
ppb 
26160. 
617. 

2.359 
25450. 
26470. 
26550. 

LC Pass 
1000000 
-121.5 

Asl936 
ppb 
-21.25 
14.17 

66.69 

Ba4934 
ppb 
520.6 
11.9 
2.286 

Cd2288 
ppb 
-2.336 
2.984 
127.7 

-9.789 
-16.87 
-37.10 

506.9 
528.5 
526.5 

-1.416 
.0793 
-5.672 

LC Pass 
200000. 
-95.70 

LC Pass 
50000. 
-9.300 

LC Pass 
25000. 
-12.90 

Ni2316 
ppb 
8.758 
9.708 
110.9 

Pb2203 
ppb 
5.919 
49.81 
841.5 

Sel960 
ppb 
12.12 
32.34 
266.8 

14.36 
-2.452 
14.36 

55.18 
-44.42 
6.993 

44.82 
11.38 
-19.84 

LC Pass 
200000. 
-33.60 

LC Pass 
250000. 
-101.1 

LC Pass 
200000. 
-172.8 

:0-98 09:53:47 AM page 1 

Operator: MDL 

Cr2677 Cu3247 
ppb PPb 
13.90 4.578 
2.54 .872 
18.23 19.05 

16.83 5.452 
12.44 4.575 
12.44 3.707 

LC Pass LC Pass 
50000. 125000. 
-14.40 -20.40 

V-2924 Zn2138 
ppb PPb 
124.8 11.91 
8.0 -81 

6.403 6.811 

118.7 12.84 
121.9 11.47 
133.9 11.41 

LC Pass LC Pass 
20000. 100000. 
-11.10 -14.70 
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Analysis Report Fr i 10-30-98 09:56:34 AM page 1 

Method: TCLP Sample Name: 9810L067-007 
Run Time: 10/30/98 09:54:16 
Comment: 
Mode: CONC Corr. Factor: 1 

Operator: MDL 

Elem 
Units 
Avge 
SDev 
%RSD 

g3280 
pb 
1.637 
1. 523 
& ;. 04 

A13082 
ppb 
4842. 

70. 
1.436 

Asl936 
PPb 
-23.31 
9.75 

41.83 

Ba4934 
PPb 
24.49 

.41 
1.679 

Cd2288 
PPb 
.1096 
.0458 
41.83 

Cr2677 
PPb 
13.36 
1.58 
11.86 

Cu3247 
PPb 
4. 945 
1.002 
20.26 

#1 
#2 
#3 

-.1178 
-1.629 
-3.164 

4862. 
4764. 
4899. 

-27.57 
-12.16 
-30.21 

24.62 
24.03 
24.82 

.1296 

.0571 

.1420 

15.18 
12.44 
12.44 

5.523 
5.524 
3.788 

Errors 
High 
Low 

LC Pass 
50000. 
-10.50 

LC Pass 
1000000. 
-243.6 

LC Pass 
200000. 
-95.70 

LC Pass 
50000. 
-9.300 

LC Pass 
25000. 
-12.90 

LC Pass 
50000. 
-14.40 

LC Pass 
125000. 
-20.40 

Elem 
Units 
Avge 
SDev 
%RSD 

Fe2599 
PPb 
5623. 

36. 
.6321 

Mg2790 
PPb 
7206. 

76. 
1.060 

Ni2316 
PPb 
5.780 
2.124 
36.74 

Pb2203 
PPb 
19.00 
14.91 
78.49 

Sel960 
PPb 
28.25 
13.25 
46.92 

V-2924 
PPb 
36.62 
1.58 
4.311 

Zn2138 
PPb 
4.931 
.793 

16.08 

#1 
#2 
#3 

5618. 
5591. 
5661. 

7194. 
7137. 
7288. 

5.430 
8.057 
3.853 

21.43 
32.54 
3.018 

14.63 
29.02 
41.10 

37.53 
37.54 
34.80 

5.390 
5.387 
4.015 J 

Errors 
High 
Low 

LC Pass 
500000. 
-15.30 

LC Pass 
1000000. 
-121.5 

LC Pass 
200000. 
-33.60 

LC Pass 
250000. 
-101.1 

LC Pass 
200000. 
-172.8 

LC Pass 
20000. 
-11.10 

LC Pass 
100000. 
-14.70 
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Analysis Report Fri 10-30-98 09 59:22 AM page 

Method: TCLP Sample Name: 9810L067-008 Operator: MDL 
^ ^ i n Time : 10/30/98 09:57:04 
^Hbmment: 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 Asl936 Ba4934 Cd2288 Cr2677 Cu3247 
Units ppb PPb PPb ppb PPb ppb PPb 
Avge -.4677 18080. 2.426 327.2 -2.935 17.01 10.46 
SDev 1.5757 151. 12.91 1.8 2.485 .32 .00 
SRSD 336.9 .8369 532.2 .5532 84.68 1.862 .0314 

#1 .0179 17940. 16.39 32:>. 6 -1.539 17.38 10.46 
#2 -2.229 18240. -.0545 329.2 -1.461 16.83 10.45 
#3 .8081 18040. -9.063 326.8 -5.804 16.83 10.45 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 50000. 1000000. 200000. 50000. 25000. 50000. 125000. 
Low -10.50 -243.6 -95.70 -9.300 -12.90 -14.40 -20.40 

Elem Fe2599 Mg2790 Ni2316 Pb2203 Sel960 V-2924 Zn2138 
Units PPb PPb PPb Dpb PPb PPb ppb 
Avge 11510. 51290. 19.44 26.17 -.3980 48.34 21.81 
SDev 73. 360. 4.28 29.95 9.6571 1.89 1.19 
%RSD .6330 .7023 22.01 114.5 2426. 3.916 5.449 

#1 11430. 50960. 24.35 12.83 9.942 46.36 20.44 
_#2 11550. 51680. 17 .52 5.203 -9.183 48.51 22.49 

• 3 
11560. 51220. 16.46 60.47 -1.954 50.14 22.51 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 500000. 1000000. 200000. 250000. 200000. 20000. 100000. 

—Low -15.30 -121.5 -33.60 -101.1 -172.8 -11.10 -14.70 
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Analysis Report Fr i 10-30-98 10:02:10 AM page 1 

Method: TCLP Sample Name: 9810L067-009 
Run Time: ?1/30/98 09:59:51 
Comment: 
Mode: CONC Corr. Factor: 1 

ODerator: MDL 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 

—Low 

A 280 
P 
-. 60 

«01 
30 T 

-2. 
-2. 
-4.0 

LC Pe J 
50000. 
-10.50 

Fe2599 
ppb 
8326. 

40. 
.4846 

8373. 
8302. 
8304. 

LC Pass 
500000. 
-15.30 

A13082 
PPb 
14130. 

78. 
.5503 

AS1936 
PPb 
17.33 
9.23 

53.28 

Ba4934 
PPb 
859.9 
8.7 

1.006 

Cd2288 
ppb 
1.380 
6.732 
487.8 

Cr2677 
PPb 
15.37 
2.54 

16.50 

Cu3247 
PPb 
12.62 
1.32 

10.47 

14220. 
14110. 
14070. 

9.341 
27.44 
15.21 

869.5 
857.5 
852.8 

2.879 
-5.975 
7.237 

12.44 
16.83 
16.83 

14.06 
11.47 
12.33 

LC Pass 
1000000. 
-243.6 

LC Pass 
200000. 
-95.70 

LC Pass 
50000. 
-9.300 

LC Pass 
IJOOO. 
-12.90 

LC Pass 
50000. 
-14.40 

LC Pass 
125000. 
-20.40 

Mg2790 
ppb 
78750. 

603. 
.7652 

'Ni2316 
PPb 
24.87 
5.68 

22.85 

Pb2203 
PPb 
27.82 
12.65 
45.47 

Sel960 
PPb 
23.23 
32.42 
139.6 

V-2924 
PPb 
112.3 
4.5 

4.026 

Zn2138 
PPb 
18.03 
1.62 
8.978 

79440. 
78430. 
78370. 

26.45 
29.60 
18.57 

42.42 
20.50 
20.53 

-9.574 
24.01 
55.25 

117.3 
110.8 
108.6 

17.08 
17.11 M 

19.90 \ 

LC Pass 
1000000. 
-121.5 

LC Pass 
200000. 
-33.60 

LC Pass 
250000. 
-101.1 

LC Pass 
200000. 
-172.8 

LC Pass 
20000. 
-11.10 

LC Pass 
100000. 
-14.70 
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Analysis Report Fri 1O-30-98 10:07:51 AM page 

Method: TCLP Sample Name: 9810L067-010 
n Time: 10/30/98 10:05:32 
mment: 

Mode: CONC Corr. Factor: 1 

Operator: MDL 

Elem Ag3280 A13082 Asl936 Ba4934 Cd2288 Cr2677 Cu3247 
Units ppb ppb ppb ppb ppb ppb Dpb 
Avge -4.299 7700. -8.001 4116. .0376 8.599 7.287 
SDev 2.323 98. 8.791 36. 2.524 3.599 .867 
%RSD 54.04 1.271 109.9 .8828 6712. 41.86 11.90 

#1 -3.806 7738. -15.63 4134. 1.535 12.44 7.288 
#2 -2.262 7589. -9.985 4074. -2.876 8.050 8.155 
#3 -6.829 7774. 1.613 4140. 1.454 5.306 6.420 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 50000. 1000000. 200000. 50000. 25000. 50000. 125000. 
Low -10.50 -243.6 -95.70 -9.300 -12.90 -14.40 -20.40 

Elem Fe2599 Mg2790 Ni2316 Pb2203 Sel960 V-2924 Zn2138 
Units ppb ppb ppb ppb ppb ppb ppb 
Avge 4909. 61010. 12.44 20.53 1.867 135.8 8.022 
SDev 24. 533. 1.85 4.30 13.37 2.2 2.621 
%RSD .4902 .8743 14.84 20.97 716.0 1.622 32.68 

#1 4901. 61070. 12.26 22.96 16.28 134.6 9.852 
4890. 60450. 10.68 23.08 -.5504 138.4 9.194 

•3 4936. 61510. 14.36 15.56 -10.13 134. 5 5.019 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 500000. 1000000. 200000. 250000. 200000. 20000. 100000. 
Low -15.30 -121.5 -33.60 -101.1 -172.8 -11.10 -14.70 

157 



Analysis R QC Standard F r i 10-30-98 10:11:57 AM page 1 

Method: TC, Sample Name: CCV 
Run Time: . /98 10:09:37 
Comment: 
Mode: CONC .orr. Factor: 1 

Elem Ag. 0 A13082 AS1936 
Units ppi ppb ppb 
Avge 547 5372. 10660. 
SDev 26. 74. 
%RSD .034 .4763 .6961 

#1 547. 5401. 10730. 
#2 547. 5351. 10580. 
#3 547.1 5365. 10680. 

Operator: MDL 

Ba4934 Cd2288 Cr2677 Cu3247 
ppb ppb ppb PPb 
5327. 1026. 519.6 1304. 

51. 15. 2.0 8. 
.9653 1.425 .3809 .6029 

5369. 1009. 517.4 1311. 
5270. 1035. 521.2 1305. 
5342. 1034. 520.1 1296. 

Errors QC Pat QC Pass QC Pass 
Value 500.0 5000. 10000. 
Range 10.00 10.00 10.00 

Elem Fe2599 Mg2790 Ni2316 
Units PPb PPb PPb 
Avge 5269. 25910. 2108. 
SDev 8. 163. 8. 
%RSD .1582 .6288 .3764 

#1 5270. 26080. 2107. 
#2 5261. 25760. 2116. 
#3 5278. 25900. 2100. 

Errors QC Pass QC Pass QC Pass 
Value 5000. 25000. 2000. 
Range 10.00 10.00 10.00 

QC Pass QC Pass QC Pass QC Pass 
5000. 1000. 500.0 1250. 
10.00 10.00 10.00 10.00 

Pb2203 Sel960 V-2924 Zn2138 
ppb PPb ppb ppb 
2600. 10530. 2576. 1033. 

21. 76. 21. 4. 
.8041 .7179 .8305 .4176 

2593. 10580. 2584. 1032. 
2623. 10580. 2593. 1030. ^ 
2582. 10450. 2552. 1038. ̂  

QC Pass QC Pass QC Pass QC Pass 
2500. 10000. 2500. 1000. 
10.00 10.00 10.00 10.00 



Analysis Report Blank Sampie 

m 
Method: TCLP Sample Name: CCB 
un Time: 10/30/98 10:12:38 
mment: 

Mode: CONC Corr. Factor: 1 

Fri 10-30-98 10:14:58 AM page : 

Operator: MDL 

Elem Ag3280 A13082 Asl936 Ba4934 Cd2288 
Units ppb PPb ppb PPb PPb 
Avge -.2328 -2.011 -30.73 .3292 -.3428 
SDev 1.5923 35.397 22.51 .5925 .8378 
%RSD 684.1 1760. 73.26 180.0 244.4 

#1 .2551 35.23 -6.815 .9217 .0320 
#2 -2.012 -35.21 -33.85 -.2633 -1.303 
#3 1.059 -6.054 -51.51 .3292 .2421 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass 
High 10.50 243.6 95.70 9.300 12.90 
Low -10.50 -243.6 -95.70 -9.300 -12.90 

Elem Fe2599 Mg2790 N12316 Pb2203 Sel960 
Units PPb PPb ppb ppb PPb 
Avge .3204 -2.655 -4.554 2.450 -18.42 
SDev 1.125 16.301 11.524 18.83 20.72 
%RSD 351.2 613.9 253.1 768.3 112.5 

#1 -.8544 -16.60 -7.181 23.24 -.0019 
J2 1.388 15.27 8.057 -13.44 -14.42 

I 3 .4272 -6.638 -14.54 -2.445 -40.85 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass 
High 15.30- 121 .5 33. 60 101.1 172.8 
-Low -15.30 -121.5 -33.60 -101.1 -172.8 

Cr2677 
PPb 
-.1829 
I . 9789 
1082. 

2.012 
-1.829 
-.7318 

LC Pass 
14.40 
-14.40 

V-2924 
PPb 
2.176 
3.141 
144.3 

.3627 

.3625 
5.803 

LC Pass 
I I . 13 
-11.13 

Cu3247 
ppb 
-1.444 
1.804 

124.9 

.5776 
-2.888 
-2.022 

LC Pass 
20.40 
-20.40 

Zn2138 
ppb 
1.161 
.436 

37.54 

1.400 
.6581 
1.426 

NOCHECK 
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Analysis Report QC Standard 

Method: TCLP Sample Name: CRI 
Run Time: 10/30/98 10:15:01 
Comment: 
Mode: CONC Corr. Factor: 1 

Fri 10-30-98 10:17:20 AM page 1 

Operator: MDL 

Elem Ag3280 A13082 Asl936 Ba4934 Cd2288 Cr2677 Cu3247 
Units >pb ppb PPb PPb PPb PPb ppb 
Avge 6.19 227.1 366.5 205.5 Q-1.723 19.94 46.49 
SDev 1.30 3.1 16.3 1.4 .077 2.22 1.73 
%RSD .058 1.383 4.453 .6726 4.453 11.12 3. 728 

#1 i . 95 ' 224.3 349.1 204.5 Q-1.641 21.22 48.22 
#2 1„ .94 230.5 381.4 204.9 Q-1.793 17.38 46.49 
#3 14.69 226.4 369.0 207.1 Q-1.734 21.22 44.75 

Errors QC Pass QC Pass QC Pass QC Pass QC F a i l QC Pass QC Pass 
Value 20.00 200.0 400.0 200.0 10.00 20.00 50.00 
Range 50.00 50.00 50.00 50.00 50.00 50.00 50.00 

Elem Fe2599 Mg2790 Ni2316 Pb2203 Sel960 V-2924 Zn2138 
Units ppb PPb ppb PPb ppb PPb PPb 
Avge 200.2 968.5 72.34 107.6 399.9 93.88 29.46 
SDev 3.2 11.7 11.82 27.7 1.4 .94 1.75 
%RSD 1.603 1.205 16.35 25.79 .3469 1.003 5.953 

#1 200.0 977.1 72.16 133.3 401.5 94.43 27.85 
#2 197.1 955.2 84.25 78.16 399.1 92.80 29.19 
#3 203.6 973.2 60.60 . 111.2 399.1 94.43 3 1 . 3 3 ^ 

Errors QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass 0C Pass 
Value 200.0 1000. 80.00 100.0 400.0 100.0 . 40.00 
Range 50.00 50.00 50.00 50.00 50.00 50.00 50.00 
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Analysis Report QC Standard 

Method: TCLP Sampie Name: ISA «n Tame: 10/30/98 10:~17:23 
mment: 

Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

Ag3280 
ppb 
-3.277 

.778 
23.74 

A13082 
ppb 
509600. 
2739. 

.5374 

AS1936 
ppb 
-15.46 
106.94 
691.5 

#1 
#2 
#3 

-2.484 
-4.039 
-3.307 

506500. 
510600. 
511700. 

-134.8 
71.57 
16.87 

Errors 
Value 
Range 

NOCHECK QC Pass 
500000. 
20.00 

NOCHECK 

Elem 
Units 
Avge 
SDev 
%RSD 

Fe2599 
ppb 
182200. 

559. 
.3066 

Mg2790 
ppb 
503400. 

1644. 
.3265 

Ni2316 
ppb 
16.81 
14.60 
86.85 

#1 182200. 
182800. 
181600. 

501600. 
504200. 
504600. 

22.77 
.1752 
27.50 

Errors 
Value 

-Range 

QC Pass 
200000. 
20.00 

QC Pass 
500000 . 
20.00 

NOCHECK 

Fri 10-30-98 10 :19:43 AM page 

Operator: MDL 

Ba4934 
Dpb 
. 9217 
.3950 
42.86 

Cd2288 
ppb 
-5.774 
1.951 

33.79 

Cr2677 
Dpb 
6.220 
3.169 
50.94 

Cu3247 
ppb 
-2.712 

.522 
19.25 

1.317 
.5267 
.9217 

-3.751 
-7.645 
-5.926 

2.561 
8.050 
8.050 

-2.423 
-3.315 
-2.398 

NOCHECK NOCHECK NOCHECK NOCHECK 

Pb2203 
ppb 
-44.91 
8.27 

18.42 

Sel960 
ppb 
30.36 
77 .66 
255.8 

V-2924 
ppb 
-6.931 
3.674 
53.00 

Zn2138 
ppb 
-22.15 
1.15 

5.171 

-39.94 
-54.46 
-40.33 

57.70 
-57.27 
90.65 

-2.761 
-8.345 
-9.688 

-22.77 
-22.87 
-20.83 

NOCHECK NOCHECK NOCHECK NOCHECK 

• 
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fsis Report QC Standard Pri 10-30-98 10:22:44 AM 

iod: TCLP Sample Name: ISB 
Time: 10/30/98 10:20:25 

merit: 
Je: CONC Corr. Factor: 1 

lem Ag3280 A13082 AS1936 Ba4934 
Jmts ppb ppb ppb ppb 
Avge 1110. 502900. 1053. 501.7 
SDev 3. 3671. 88. 3.5 
IRSD .3076 .7299 8.357 .6958 

#1 1114. 505500. 993.6 504.0 
#2 1110. 504600. 1011. 503.4 
#3 1107. 498700. 1154. 497.6 

Errors QC Pass QC Pass QC Pass QC Pass 
Value 1000. 500000, 1000. 500.0 
Range 20.00 20.00 20.00 20.00 

Elem Fe2599 Mg2790 N12316 Pb2203 
Units ppb ppb ppb PPb 
Avge 177700. 492000. 967.9 943.4 
SDev 591. 2682. 8.5 3.1 
%RS0 .3325 .5452 .8826 .3253 

#1 178400. 494800. 975.4 939.9 
#2 177400. 491800. 958.6 944.6 
#3 177300. 489500. 969.7 945.7 

Errors QC Pass QC Pass QC Pass QC Pass 
Value 200000. 500000. 1000. 1000. 
-Range 20.00 20.00 20.00 20.00 

Operator: MDL 

• 

Cd2288 
PPb 
1025. 

1. 
.1225 

Cr2677 
ppb 
486.1 
2.2 

.4516 

Cu3247 
ppb 
525.1 
9.5 

1.814 

1026. 
1026. 
1024. 

486.1 
483.9 
488.3 

531.4 
529.7 
514.1 

QC Pass 
1000. 
20.00 

QC Pass 
500.0 
20.00 

QC Pass 
500.0 
20.00 

Sel960 
ppb 
1147. 
15. 

1.294 

V-2924 
PPb 
472.9 
2.0 

.4186 

Zn2138 
ppb 
986.9 
1.8 

.1797 

1157, 
1154. 
1130. 

474.2 
470.7 
473.9 

986.9 
985.1 M 

988.7 M 

QC Pass 
1000. 
20.00 

QC Pass 
500.0 
20.00 

QC Pass 
1000. 
20.00 
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Analysis Report QC Standard 

Method: TCLP Sample Name: CCV 
Au n Time: 10/30/98 10:23:13 
KPbnunent: 

Mode: CONC Corr. Factor: 1 
Elem Ag3280 A13082 Asl936 
Units ppb ppb ppb 
Avge Q553.1 5369. 10860. 
SDev 2.0 30. 24. 
SRSD .3635 .5623 .2254 

#1 Q552.1 5385. 10880. 
#2 Q555.5 5388. 10860. 
#3 Q551.8 5334. 10840. 

Errors QC F a i l QC Pass QC Pass 
Valu« 500.0 5000. 10000. 
Range 10.00 10.00 10.00 

Elem Fe2599 Mg2790 Ni2316 
Units ppb ppb ppb 
Avge 5377. 26150. 2172. 
SDev 16. 45. 23. 
%RSD .3010 .1720 1.055 

#1 5395. 26200. 2159. 
#2 5374. 26150. 2198. 

•3 5363. 26110. 2158. 

Errors QC Pass QC Pass QC Pass 
Value 5000. 25000. 2000. 
Range 10.00 10.00 10.00 

. n 10-30-98 10 25:32 AM page 

Operator: MDL 

Ba4934 
ppb 
5362. 

6. 
.1205 

Cd2288 
PPb 
1061. 

7. 
.6964 

Cr2677 
PPb 
531.1 

1 
.1790 

Cu3247 
ppb 
1309. 

7. 
.5628 

5363. 
5356. 
5361. 

1067. 
1063. 
1053. 

530.6 
532.2 
530.6 

1315. 
1312. 
1301. 

QC Pass 
5000. 
10.00 

QC Pass 
1000. 
10.00 

QC Pass 
500.0 
10.00 

QC Pass 
1250. 
10.00 

Pb2203 
ppb 
2672. 

9. 
.3460 

Sel960 
ppb 
10780. 

60. 
.5608 

V-2924 
PPb 
2602. 

35. 
1.328 

Zn2138 
ppb 
1049. 

7 . 
.6384 

2663. 
2682. 
2671. 

10800. 
10820. 
10710. 

2603. 
2636. 
2567. 

1053. 
1053. 
1041. 

QC Pass 
2500. 
10.00 

QC Pass 
10000. 
10.00 

QC Pass 
2500. 
10.00 

QC Pass 
1000. 
10.00 
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Analysis Keport Blank Sample Fri 10-30-98 10:28:34 AM page 1 

Method: TCLP Sample Name: CCB 
Run Time: 10/30/98 10:26:14 
Comment: 
Mode: CONC Corr. Factor: 1 

ODerator: MDL 

Elem 
Units 
Avge 
SDev 
%RSD 

Ag3280 
PPb 
-2.780 

.029 
1.050 

A13082 
PPb 
-4.174 
5.562 

133.3 

AS1936 
ppb 
-11.58 
22.18 

191.6 

Ba4934 
PPb 
.2633 
.3017 
114.6 

Cd2288 
ppb 
.0544 
.1043 
191.6 

Cr2677 
PPb 
.1829 
3.121 
1706. 

CU3247 
PPb 
-1.444 
1.323 
91.66 

#1 
#2 
#3 

-2.787 
-2.806 
-2.748 

-2.122 
-10.47 
.0707 

5.849 
-4.031 
-36.55 

.3292 
-.0658 
.5267 

-.0275 
.0189 
.1718 

3.659 
-.7318 
-2.378 

-1.155 
-2.888 
-.2887 

Errors 
High 
Low 

LC Pass 
10.50 
-10.50 

LC Pass 
243.6 
-243.6 

LC Pass 
95.70 
-95.70 

LC Pass 
9.300 
-9.300 

LC Pass 
1-.90 
-12.90 

LC Pass 
14.40 
-14.40 

LC Pass 
20.40 
-20.40 

Elem 
Units 
Avge 
SDev 
%RSD 

Fe2599 
PPb 
-.4272 
1.9312 
452.1 

Mg2790 
PPb 
13.28 
13.06 
98.36 

Ni2316 
ppb 
.8758 
2.696 
307.9 

Pb2203 
ppb 
25.72 
11.81 
45.90 

Sel960 
ppb 
-1.602 
29.855 
1863. 

V-2924 
PPb 
-1.088 
3.325 
305.6 

Zn2138 
PPb 
.9125 
.3871 
42.42 

#1 
#2 
#3 

-.2136 
1.388 
-2.456 

15.27 
25.23 
-.6638 

.1752 
3.853 
-1.401 

30.62 
12.25 
34.29 

14.42 
16.82 
-36.05 

-1.814 
-3.990 
2.540 

.6856 
1.359 A 
.6924 \ 

Errors 
High 
Low 

LC Pass 
15.30 
-15.30 

LC Pass 
121. 5 
-121.5 

LC Pass 
33 . 60 
-33.60 

LC Pass 
101.1 
-101.1 

LC Pass 
172.8 
-172.8 

LC Pass 
11.13 
-11.13 

NOCHECK 
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Method: TCLP Method Report 

.STATUS INFORMATION ** 

Version: 116.0 

Fri 10-30-98 10:40:57 AM Daae 1 

Date Created: 07/31/91 08:49 

Number of elements: 14 

# of lines calibrated: 0 
# of lines standardized: 14 

Date Last Updated: 10/30/98 08:29 

Number of lines: 14 

10/30/98 08:56 - 10/30/98 08:56 

Data collection mode: Spectrum Shifter <4 positions> 

Approx. time for analysis 2.0 mins. 

Protection status: Un-protected 

METHOD INFORMATION ** 

Sample Introduction Device: 
Calibration Mode: 

Normal 
Concentration 

Default Setup: 

Number of Repeats : 3 
Flush Time (sec) : 60.0 
Auto-Increment Sample Names? No 

Default File Names: 

Analysis Data File 

Calibration Data File 
Calibration Stds Table 

PS1030A 

PS1030A 
PS1030A 

Auto-store Analysis Data? Yes 
Auto-store Stdzn Data? Yes 
Store Individual Repeats? Yes 
Auto-print Analysis Data? Yes 
Auto-print Stdzn Report : None 
Condensed Print Format? No 

Autosampler Table 
Sample Limits Table 
Blank Limits Table 
QC Check Table 

PS1030A 
LR 
MB846 
CCV 
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Method: TCLP Method Report 

INTERNAL STANDARDS INFORMATION ** 

F r i 10-30-98 10:40:57 AM page 

# Elem Symfc I Wavelength Pre -mtegra t ion 
1 Time 0 
Ratio Consta /Intensity Multiplication Factor: .1 

Integration Used? 
5.0 Yes 

Wavelength Pre-mtegration # Elem Symbc 
2 Time 0 
Ratio Constant ntensity Multiplication Factor: 1 

Integration Used? 
5.0 No 

# Elem Symbol Wavelength Pre-integration 
3 Time 0 
Ratio Constant/Intensity Multiplication Factor: 1 

Integration Used? 
5.0 No 

# Elem Symbol Wavelength Pre-integration 
4 Time 0 
Ratio Constant/Intensity Multiplication Factor: 1 

Integration Used? 
5.0 No 

# Elem Symbol Wavelength Pre-integration 
5 Time 0 
Ratio Constant/Intensity Multiplication Factor: 1 

Integration Used? 
5.0 No 

# Elem Symbol Wavelength Pre-integration 
6 Time 0 
Ratio Constant/Intensity Multiplication Factor: 1 

Integration Used? 
5.0 No 

# Elem Symbol 
7 Time 
Ratio Constant/Ir 

Wavelength Pre-mtearation 
0 

ty Multiplication Factor: 1 

Integration Used? 
5.0 No 
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Method: TCLP Method Report F r i 10-30-98 10:40:57 AM page 3 

OUTPUT INFORMATION ** 

• tput Mode: 
Override Print Limits? 
Override Significant Figures? 
Apply Background Correction? 
Apply Blank Subtraction? 
Limits Table: LR 
Correction Factor: 

Concentration 
Yes 
No 
Yes 
No 

Check? Yes 
1 

Report to: 
Screen 
Printer 

Avgs 
Avgs, Stats, Reps, Errs, Units 

PLASMA INFORMATION ** 

Gas Flow Rates 

Torch gas flow : High Flow 
Auxiliary gas flow: Medium (1.0 L/min) 

Perist a l t i c Pump Parameters 

Flush Pump Rate (RPM) 
filaxation time (sec) 
mp Tubing type 

« 

Plasma Parameters 

100 
0 
Tygon-Orange 

Group 
#1 

Approximate RF Power (W) 
Analysis Pump Rate (RPM) 
Nebulizer Pressure (PSI) 

1150 
100 
30 

Group 
-#2 

1350 
100 
30 

Group 
#3 

950 
100 
30 

Group 
#4 

1750 
100 
30 

Special 
Group 

1150 
100 
30 



Method: TCLP Element Information 

Element: Aa Al 
Wavelength: 328.068 308.215/2 1 

Element Name: Ag3280 A13082 
Line Switch Cone: 0 0 
Peak SS Offset: 0 0 

Timing Group No.: 1 1 

Print Limit Low: 0 0 
Print Limit High: 0 0 

Significant Figrs: 4 4 
Print Units: ppb ppb 

BKG Low SS Offset: NONE NONE 
BKG High SS Offset :15 15 
BKG Element Name: — n / a — — n / a — 
BKG Factor: — n / a — — n / a — 

Stdz. Method: 2pt Uncalib 2pt Uncalib 
Std #1 (High) Name :S1 SI 

Conc/Sig: 1000 10000 
Std #2 (Low) Name: SO SO 

Conc/Sig: 0 0 
Std #3 Name: — n / a — — n / a — 

Cone: —n/a-- — n / a — 
Std #4 Name: — n / a — — n / a — 

Cone: — n / a — — n / a — 
Std #5 Name: — n / a — — n / a — 

Cone: — n / a — — n / a — 

Y - intercept: -5.79345 -76.6628 
Slope: 377.834 1035.98 

Date Standardized: 10/30/98 10/30/98 
Time Standardized: 08:56 08:56 

Offset (AO): 0 0 
Gain (Al): 1 1 
Curvature (A2): 0 0 
Exponent (n) 1 1 

Max. Inflectio NONE NONE 

Date of F i t : NO FIT NO FIT 
Time of F i t : 

Use IECs: YES YES 
Number of Ii : 2 2 

F r i 10-30-98 10:40:57 AM page 4 

As Ba Cd 
J3.696 493.409 228 .802/2 tt AS1936 Ba4934 Cd2288 
0 0 0 
0 0 0 

1 1 1 

0 0 0 
0 0 0 

4 4 4 
ppb ppb ppb 

NONE NONE NONE 
15 15 15 
— n / a — — n / a — — n / a — 
— n / a — — n / a — — n / a — 

2pt Uncalib 2pt Uncalib 2pt Uncalib 
S2 SI SI 
20000 10000 2000 
SO SO SO 
0 0 0 
— n / a — —n/a-- — n / a — 
— n / a — — n / a — — n / a — 

tt — n / a — — n / a — — n / a — 
— n / a — — n / a — — n / a — 
— n / a — — n / a — •—n a — 
— n / a — — n / a — — n / a — 

-26.5516 -.658345 0 
1244.61 98.7518 730.816 

10/30/98 10/30/98 10/30/98 
08:56 08:56 08:56 

0 0 0 
1 1 1 
0 0 0 
1 1 1 

NONE NONE NONE 

NO FIT NO FIT NO FIT 

YES NO YES 
3 0 1 
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Method: TCLP Element Information Fri 10-?0-98 10:40:57 AM page 5 

• 

Affectma Element: Fe2599 V-2924 A13082 
1 factor: -.00001 -.02782 .004874 
2 factor: 0 0 0 

use?: YES YES YES 

-n/ a-
-n/a-
-n/a-
-n/a-

Asl936 
.0047 
0 
YES 

Affecting Element: V-2924 Fe2599 Fe2599 
kl factor: -.00879 .000002 .000283 
k2 factor: 0 0 0 
use?: YES YES YES 

-n/a-
-n/a-
-n/a-
-n/a-

—n/a--
—n/a--
—n/a--
—n/a— 

Affecting Element: — n / a — 
kl factor: — n / a — 
k2 factor: — n / a — 
use?: — n / a — 

-n/a— 
-n/a— 
-n/a— 
-n/a— 

V-2924 
.016705 
0 
YES 

—n/a-
—n/a-
—n/a-
—n/a-

—n/a-
—n/a-
—n/a-
—n/a-

Element: Cr Cu Fe Mg Ni 
Wavelength: 267.716 324.754 259.940 279.079 231.604/2 

Element Name: Cr2677 Cu3247 Fe2599 Mg2790 Ni2316 
Line Switch Cone: 0 0 0 0 0 
Peak SS Offset: 0 0 0 0 0 

f 

timing Group No.: 1 1 1 1 1 

^ r i n t Limit Low: 0 0 0 0 0 
Print Limit High: 0 0 0 0 0 

-Significant Figrs: 4 4 4 4 4 
Print Units: ppb ppb ppb ppb ppb 

BKG Low SS Offset: -15 NONE -15 -15 -15 
BKG High SS Offset : NONE 15 NONE NONE NONE 
BKG Element Name: — n / a — — n / a — — n / a — — n / a — — n / a — 
BKG Factor: — n / a — — n / a — — n / a — — n / a — — n / a — 

Stdz. Method: 
Std #1 (High) 

Std #2 

Std #3 

Std #4 

Std #5 

Name 
Conc/Sig: 
(Low) Name: 
Conc/Sig: 
Name: 
Cone: 
Name: 
Cone: 
Name: 
Cone: 

2pt Uncalib 2pt Uncalib 2pt Uncalib 2pt Uncalib 2pt Uncalib 
SI SI SI SI SI 
1000 2500 10000 50000 4000 
SO SO SO SO SO 
0 0 0 0 0 
— n / a — — n / a — — n / a — — n / a — — n / a — 
— n / a — — n / a — — n / a — — n / a — — n / a — 
— n / a — — n / a — — n / a — — n / a — — n / a — 
— n/a— — n / a — — n / a — — n / a — — n / a — 
— n / a — — n / a — — n / a — — n / a — — n / a — 
— n / a — — n / a — --n/a— — n / a — — n / a — 
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Method: TCLP Element Information F r i 10-30-98 10:40:57 AM page 6 

Y - intercept;: 
Slope: 

Date Standa 
Time St da 

-.731797 
274.424 

zed: 10/30/98 
zed: 08:56 

Offset 
Gam 
Curvature 
Exponent 

(/ 
i A. 
(n 

Max. Inflectic 

Date of F i t : 
Time of F i t : 

Use IECs: 
Number of IECs: 

Affecting Element 
kl factor: 
k2 factor: 
use?: 

0 
1 
0 
1 

NONE 

NO FIT 

NO 
0 

—n/a-
—n/a-
—n/a-
—n/a-

-2.88784 
433.175 

10/30/98 
08:56 

0 
1 
0 
1 

NONE 

NO FIT 

YES 
1 -

Fe2599 
.000045 
0 
YES 

-2.45629 
160.193 

10/30/98 
08:56 

0 
1 
0 
1 

NON̂  

NO FIT 

NO 
0 

— n / a — 
— n / a — 
— n / a — 
— n / a — 

-.663816 
995.725 

10/30/98 
08: 56 

0 
1 
0 
1 

NONE 

NO FIT 

NO 
0 

— n / a — 
— n / a — 
— n / a — 
— n / a — 

-.350309 
262.732 

10/30/981 

08:56 

0 
1 
0 
1 

NONE 

NO FIT 

NO 
0 

— n / a — 
— n / a — 
— n / a — 
— n / a — 
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Method: TCLP Element Information .-ri 10-30-98 10:40:57 AM page 

Element: Pb Se V Zn 
velength: 220.353 196.026 292.402 213.856 

Element Name: Pb2203 Sel960 V-2924 Zn2138 
Line Switch Cone: 0 0 0 0 
Peak SS Offset: 0 0 0 0 

Timing Group No.: 1 1 1 1 

Print Limit Low: 0 0 0 0 
Print Limit High: 0 0 0 0 

Significant Figrs: 4 4 4 4 
Print Units: ppb ppb ppb ppb 

BKG Low SS Offset: -15 -15 NONE NONE 
BKG H.gh SS Offset:NONE NONE 29 15 
BKG Element Name: — n / a — — n / a — — n / a — — n / a — 
BKG Factor: — n / a — — n / a — — n / a — — n / a — 

Stdz. Method: 2pt Uncalib 2pt Uncalib 2pt Uncalib 2pt Uncalib 
Std #1 (High) Name :S1 S2 SI SI 

Conc/Sig: 5000 20000 5000 2000 
Std #2 (Low) Name: SO SO SO SO 

Conc/Sig: 0 0 0 0 
#3 Name: —n/a-- — n / a — — n / a — — n / a — 

• Cone: — n / a — — n / a — — n / a — — n / a — 
Ttd #4 Name: — n / a — — n / a — — n / a — — n / a — 

Cone: — n / a — — n / a — — n / a — — n / a — 
Std #5 Name: — n / a — — n / a — — n / a — — n / a — 
— Cone: — n / a — — n / a — — n / a — — n / a — 

Y - intercept: 8.57213 2.40308 -.725374 -9.61759 
Slope: 1836.88 1201.54 272.015 343.485 

Date Standardized: ]0/30/98 10/30/98 10/30/98 10/30/98 
Time Standardized: 03:56 08: 56 08: 56 08:56 

Offset (AO): 0 0 0 0 
Gain (Al): 1 1 1 1 
Curvature (A2): 0 0 0 0 
Exponent (n): 1 1 1 1 

Max. Inflection: NONE NONE NONE NONE 

Date of F i t : NO FIT NO FIT NO FIT NO FIT 
Time of F i t : 

Use IECs: YES YES YES YES 
Number of IECs: 3 2 2 5-
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Method: TCLP Element Information F r i 10-30-98 10:40:57 AM page 8 

Affectino Element: A13082 Fe2599 Fe2599 Fe2599 
kl factor .000815 -.00092 .000259 .000086 
k2 factor 0 0 0 0 
use?: YES YES YES YES 

Affectinc 
kl factor 
k2 factor 
use?: 

ement Cr2677 
-.00146 
0 
YES 

A13082 
.000032 
0 
YES 

Cr2677 
.0001 
0 
YES 

N12316 
.003576 
0 
YES 

Affecting Ei 
kl factor: 
k2 factor: 
use? 

ant Fe2599 
.000279 
0 
YES 

-n/a-
-n/a-
-n/a-
-n/a-

- -n/a--
— n / a — 
— n / a — 
—n/a--

A13082 
.000012 
0 
YES 

Affecting Element: —n/a-
kl factor: —n/a-
k2 factor: —n/a-
use?: —n/a-

-n/a-
-n/a-
-n/a-
-n/a-

-n/a-
-n/a-
•n/a-
•n/a-

Cr2677 
.000078 
0 
YES 

Affecting Element: —n/a-
kl factor: —n/a-
k2 factor: —n/a-
use?: —n/a-

-n/a-
-n/a-
-n/a-
-n/a-

-n/a-
•n/a-
-n/a-
•n/a-

Mg2790 
.000032 
0 
YES 
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Standardization Rpt. Fri If-30-98 03:05:42 PM page 1 

Method: TCLP Standard: SO 

fsiem 
Avge 
SDev 
%RSD 

Ag3280 
.0047 
.0095 
202.5 

A13082 
.0780 
.0087 
11.18 

Asl936 
.0060 
.0060 
100.0 

Ba4934 
.0073 
.0070 
95.78 

Cd2288 
.0000 
.0000 
.0000 

Cr2677 
.0613 
.0031 
4.981 

Cu3247 
.0020 
.0035 
173.2 

#1 
#2 
#3 

.0120 

.0080 
-.0060 

.0880 

.0720 

.0740 

.0120 

.0060 

.0000 

.0140 

.0080 

.0000 

.0000 

.0000 

.0000 

.0620 

.0640 

.0580 

.0040 

.0040 
-.0020 

Elem 
Avge 
SDev 
%RSD 

Fe2599 
.4107 
.0076 
1.844 

Mg2790 
.0007 
.0070 
1054. 

Nl2316 
.0240 
.0327 
136.4 

Pb2203 
.0053 
.0C46 
86.60 

Sel960 
.0007 
.0011 
173.2 

V-2924 
.0027 
.0058 
216.5 

Zn2138 
.0293 
.0011 
3.936 

#1 
#2 
#3 

.4020 

.4140 

.4160 

.0000 

.0080 
-.0060 

.0520 

.0320 
-.0120 

.0080 

.0000 

.0080 

.0000 

.0020 

.OOOC 

.0060 

.0060 
-.0040 

.0300 

.0280 

.0300 
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Standardization Rpt. Fri 10-30-98 03:08:04 PM page 

Method: TCLP 

Elem Ag3280 
Avge 2.567 
SDev .057 
%RSD 2.215 

#1 .504 
#2 -.584 
#3 2.614 

Elem Mg2790 
Avge 47.13 
SDev 1.98 
%RSD 4.200 

#1 45.02 
#2 47.42 
#3 48.95 

Standard: SI 

A13082 Ba4934 
9.037 95.60 
.415 3.43 

4.590 3.584 

8.584 92.01 
9.130 95.95 
9.398 98.84 

Ni2316 Pb2203 
14.58 2.635 

.35 .028 
2.385 1.047 

14.20 2.604 
14.68 2.646 
14.87 2.656 

Cd2288 
2.658 
.053 

1.978 

Cr2677 
3.563 
.034 
.9433 

2. 598 
2.680 
2.696 

3.526 
3.570 
3.592 

V-2924 
16.03 
1.24 
7.719 

Zn2138 
5.581 
.170 

3.050 

14.62 
16.50 
16.96 

5.386 
5.660 
5.698 

Cu3247 Fe259 
5.088 59.88 

.449 1.68 
8.825 2.808 

4.590 58.01 
5.212 60.38 
5.462 61.27 
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Standardization Rpt 

Method: TCLP Standard: S2 

Elem AS1936 Sel960 
Avge 15.54 16.20 
SDev .11 .12 
%RSD .6758 .7291 

#1 15.44 16.08 
#2 15.54 16.19 
#3 15.65 16.32 

Fri 10-30-98 03:10:49 PM Daae 
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Analysis Report QC Standard Fri 10-30-98 03:13:50 PM page 1 

Method: TCLP Sample Name: ICV 
Run Time: 10/30/98 15:11:31 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 AS1936 
Units PPb pDb PPb 
Avge 404.0 3992. 7929. 
SDev 4.4 39. 84. 
%RSD 1.090 .9678 1.056 

#1 401.2 3948. 7840. 
#2 401.7 4021. 8006. 
#3 409.1 4007. 7942. 

Operator: MDL 

Ba4934 Cd2288 Cr2677 CU3247 
pDb PPb PPb PPb 
3960. 753.3 378. 9 981.9 

41. .9 4.1 9.7 
1.041 .1200 1.087 .9859 

3919. 753.2 374.3 971.1 
4001. 752.4 380.0 989.8 
3960. 754.2 382.3 984.9 

Errors QC Pass QC Pass QC Pass 
Value 375.0 3750. 7500. 
Range 10.00 10.00 10.00 

Elem Fe2599 Mg2790 'Ni2316 
Units PPb PPb PPb 
Avge 3925. 19460. 1601. 
SDev 29. 179. 2. 
%RSD .7496 .9185 .1049 

#1 3892. 19270. 1601. 
#2 3936. 19630. 1599. 
#3 3948. 19490. 1602. 

Errors QC Pass QC Pass QC Pass 
Value 3750. 18750. 1500. 
Range 10.00 10.00 10.00 

QC Pass 
3750. 
10.00 

QC Pass 
750.0 
10.00 

QC Pass 
375.0 
10.00 

QC Pass 
937.5 
10.00 

Pb2203 
PPb 
1959. 

29. 
1.465 

Sel960 
PPb 
7867. 
109. 
1.390 

V-2924 
PPb 
2005. 

32. 
1.603 

Zn2138 
PPb 
771.1 
6.5 

.8468 

1956. 
1933. 
1990. 

7831. 
7989. 
7780. 

1983. 
2042. 
1991. 

763.7 
773.7 M 

775.9fl 

QC Pass 
1875. 
10.00 

QC Pass 
7500. 
10.00 

QC Pass 
1875. 
10.00 

QC Pass 
750.0 
10.00 
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Analysis Report Blank Sampie 

Method: TCLP Sample Name: ICB 
A n Time: 10/30/98 15:14:31 
^̂ romment: 
Mode: CONC Corr. Factor: 1 

Fri 10-30-98 03:16:50 PM page 1 

Operator: MDL 

Elem Ag3280 A13082 AS1936 
Units ppb ppb ppb 
Avge -.0188 -35.03 -7.499 
SDev 3.7138 14.44 18.585 
%RSD 19770. 41.21 247.8 

#1 2.848 -24.60 -28.16 
#2 -4.214 -51.50 -2.207 
#3 1.309 -28.99 7.866 

Errors LC Pass LC Pass LC Pass 
High 10.50 243.6 95.70 . 
Low -10.50 -243.6 -95.70 

Elem Fe2599 Mg2790 Ni2316 
Units ppb ppb ppb 
Avge L-67.70 4.244 -15.02 
SDev .58 10.47 11.32 
%RSD .8603 246.6 75.36 

#1 L-67.37 -2.829 -2.198 
|#2 L-68.38 -.7073 -19.23 
B3 L-67.37 16.27 -23.63 

Errors LC Low 
Hiah 15.30 
Low -15.30 

LC Pass 
121. 5 
-121.5 

LC Pass 
33.60 
-33.60 

Ba4934 
PDb 
-.1395 
. 5536 

396.9 

.2790 
-.7671 
.0697 

LC Pass 
9.300 
-9.300 

Pb2203 
ppb 
-21.52 
10.07 
46 .77 

-32.94 
-17.71 
-13.92 

LC Pass 
101.1 
-101.1 

Cd2288 
ppb 
.5369 
.9532 
177.6 

1.637 
.0104 
-.0370 

LC Pass 
12.90 
-12.90 

Sel960 
ppb 
-2.531 
59.289 
2343. 

-62.63 
55.92 
-.8843 

LC Pass 
172.8 
-172.8 

Cr2677 
ppb 
L-17.33 

1.19 
6.863 

L-18.66 
L-16.95 
L-16.37 

LC Low 
14.40 
-14.40 

V-2924 
ppb 
-2.061 
3.474 
168.6 

-1.437 
-5.805 
I . 059 

LC Pass 
I I . 13 
-11.13 

CU3247 
Dpb 
-.9800 
3.5446 
361.7 

1. 969 
-4.912 
.0030 

LC Pass 
20.40 
-20.40 

Zn2138 
ppb 
1.022 
2.483 
243 .0 

2.417 
-1.845 
2.493 

NOCHECK 
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Analysis Report QC Standard F r i 10-30-98 03:19:13 PM page 1 

Method: TCLP Sample Name: CRI 
Run Time: 10/30/98 15:16:54 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem 33280 A13082 Asl936 
Units >b PPb PPb 
Avge ...21 261.0 412.4 
SDev ^.95 3.4 10.4 
%RSD 29 1.304 2.526 

#1 2v 13 257.3 424.4 
#2 20.91 261.7 406.3 
#3 25.59 264.0 406.3 

Errors QC Pass QC Pass QC Pass 
Value 20.00 200.0 400.0 
Range 50.00 50.00 50.00 

Elem Fe2599 Mg2790 Ni2316 
Units ppb PPb PPb 
Avge 140.9 1000. 78.94 
SDev 1.4 16. 13.19 
%RSD .9646 1.606 16.71 

#1 139.4 981.7 63. 74 
#2 141.1 1011. 87.37 
#3 142.1 1007. 85.72 

Errors QC Pass QC Pass QC Pass 
Value 200.0 1000. 80.00 
Range 50.00 50.00 50.00 

Operator: MDL 

Ba4934 Cd2288 Cr2677 Cu3247 
PPb PPb ppb PPb 
208.5 Q18.63 Q3.237 52.43 

.4 2.29 .873 .57 
.2089 12.29 26.96 1.083 

208.0 Q19.07 03.046 53.08 
208.9 Q16.15 Q2.475 52.10 
208.7 020.66 Q4.189 52.10 

QC Pass QC F a i l QC F a i l QC Past 
200.0 10.00 20.00 50.00 
50.00 50.00 50.00 50.00 

Pb2203 Sel960 V-2924 Zn2138 
PPb PPb PPb PPb 
73.26 417.5 100.0 30.17 
20.12 9.3 .4 1.86 
27 .46 2.240 . 3606 6.161 

80.87 421.6 100.2 28.06 
50.45 406.8 100.2 31.58 
88.47 424.1 99.60 30.87 \ 

QC Pass QC Pass QC Pass QC Pas 
100.0 400.0 100.0 40.00 
50.00 50.00 50.00 50.00 
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Analysis Report QC Standard F r i 10-30-98 03 21:36 PM page 

Method: TCLP Sample Name: ISA Operator: MDL 
^a£un Time : 10/30/98 15:19:17 
^Bomment: 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 AS1936 Ba4934 Cd2288 Cr2677 Cu3247 
Units ppb ppb ppb ppb ppb PDb ppb 
Avge 1.939 523400. 69.21 1.046 .1764 -10.09 1.641 
SDev 2.522 3600. 59.31 .483 5.806 5.45 1.035 
%RSD 130.1 .6877 85.70 46.19 3292. 54.00 63.06 

#1 .1359 527600. 2.775 .4882 -6.033 -7.235 2.182 
#2 4.821 521200. 116.8 1.325 5.470 -16.37 2.293 
#3 .8600 521500. 88.02 1.325 1.091 -6.664 .4479 

Errors NOCHECK QC Pass NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 
Value 500000. 
Range 20.00 

Elem Fe2599 Mg2790 Ni2316 Pb2203 Sel960 V-2924 Zn2138 
Units ppb ppb ppb ppb ppb ppb ppb 
Avge 189300. 521700. -10.99 -35.81 8.3S9 5.268 -24.08 
SDev 2581. 3852. 3.60 9.46 16.37 1.984 1.47 
SRSD 1.364 .7384 32.79 26.42 195.1 37.65 6.094 

#1 191800. 525200. -7.144 -29.76 -6.692 4.401 -24.96 
^Jt2 189400. 522300. -14.29 -46.71 6.058 7-. 538 -22.39 

# 3 
186700. 517500. -11.54 -30.96 25.80 3.865 -24.90 

Errors QC Pass QC Pass NOCHECK NOCHECK NOCHECK NOCHECK NOCHECK 
Value 200000. 500000. 

_ Range 20.00 20.00 
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Analysis Report QC Standard 

Method: TCLP Sample Name: ISB 
Run Time: 10'30/98 15:22:18 
Commenc: 
lode: CC orr. Factor: 1 

Elem •33 0 A13082 As 1936 
Units oh PPb PPO 
Avge , 14- 526900. 01219. 
SDev 1013. 66. 
%RSD .219. .1922 5.442 

#1 1147. 528000. 01201. 
#2 1146. 526100. 1164. 
#3 1151. 526700. 01292. 

Errors QC PasE QC Pass QC F a i l 
Value 1000. 500000. 1000. 
Range 20.00 20.00 20.00 

Elem Fe2599 Mg2790 Ni2316 
Units ppb PPb PPb 
Avge 186300. 515300. 1004. 
SDev 1180. 993. 15. 
%RSD .6332 .1928 1.486 

#1 185600. 514200. 986.9 
#2 187600. 515500. 1013. 
#3 185600. 516200. 1012. 

Errors QC Pass QC Pass QC Pass 
Value 200000. 500000. 1000. 
Range 20.00 20.00 20.00 

Fri 10-30-98 03:24:37 PM page 1 

Operator: MDL 

Ba4934 
PPb 
518.0 
5.1 

.9930 

Cd2288 
PPb 
1063. 

14. 
1.301 

Cr2677 
PPb 
497.5 
3.1 

.6323 

CU3247 
PPb 
553.9 
2.6 

.4725 

^20.6 
521.2 
512.0 

1048. 
1075. 
1065. 

494.3 
500.6 
497.7 

556.9 
552.9 
552.0 

QC Pass 
500.0 
20.00 

QC Pass 
1000. 
20.00 

QC Pass 
500.0 
20.00 

QC Pass 
500.0 
20.00 

Pb2203 
PPb 
987.0 
48.1 
4.871 

Sel960 
ppb 
1174. 

50. 
4.287 

V-2924 
PPb 
530.2 
2.9 

.5391 

Zn2138 
PPb 
1033. 

6. 
.5342 

938.1 
1034. 
988.7 

1119. 
1185. 

Q1217. 

527.6 
529.6 
533.3 

1039. 
1033. 
1028. M 

QC Pass 
1000. 
20.00 

QC Pass 
1000. 
20.00 

OC Pass 
500.0 
20.00 

QC Pass 
1000. 
20.00 
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Analysis Report QC Standard 

Method: TCLP Sample Name: CCV 
n Time: 10/30/98 15:25:32 
mment: 

Mode: CONC Corr. Factor: 1 

Fri 10-30-98 03:27:50 PM page 1 

Operator: MDL 

Elem 
Units 
Avge 
SDev 
%RSD 

Ag3280 
ppb 
545.4 
2.8 

.5134 

A13082 
ppb 
5367. 

66. 
1.229 

AS1936 
ppb 
10590. 

52. 
.4871 

Ba4934 
ppb 
5227. 

42. 
.8067 

Cd2288 
ppb 
996.1 
6.8 

.6842 

Cr2677 
ppb 
505.0 
1.4 

.2847 

Cu3247 
ppb 
1316. 

38. 
2.862 

#1 
#2 
#3 

543.2 
544.4 
548.5 

5390. 
5293. 
5419. 

10650. 
10560. 
10570. 

S267. 
5183. 
5232. 

997.3 
988.8 
1002. 

505.1 
506.3 
503.4 

1334. 
1273. 
1342. 

Errors 
Value 
Range 

QC Pass 
500.0 
10.00 

QC Pass 
5000. 
10.00 

QC Pass 
10000. 
10.00 " 

QC Pass 
5000. 
10.00 

QC Pass 
1000. 
10.00 

QC Pass 
500.0 
10.00 

QC Pass 
1250. 
10.00 

Elem 
Units 
Avge 
SDev 
%RSD 

Fe2599 
ppb 
5220. 

17. 
.3199 

Mg2790 
ppb 
26010. 

134. 
.5148 

Ni2316 
ppb 
2104. 

28. 
1.336 

Pb2203 
ppb 
2593. 

30. 
1.175 

Sel960 
ppb 
10510. 

104. 
.9920 

V-2924 
ppb 
2671. 

22. 
.8182 

Zn2138 
ppb 
1030. 

4. 
.4106 

#1 •J2 5238. 
5206. 
5216. 

26070. 
25850. 
26100. 

2136. 
2091. 
2085. 

2593. 
2624. 
2563. 

10630. 
10440. 
10470. 

2690. 
2647. 
2676. 

1034. 
1030. 
1026. 

Errors 
Value 
Range 

QC Pass 
5000. 
10.00 

QC Pass 
25000. 
10.00 

QC Pass 
2000. 
10.00 

QC Pass 
2500. 
10.00 

QC Pass 
10000. 
10.00 

QC Pass 
2500. 
10.00 

QC Pass 
1000 . 
10.00 
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Analysis Report Blank Sample Fri 10-30-98 03:30:52 PM page 1 

Method: TCLP Sample Name: CCB 
Run Time: 10/30/98 15:28:33 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 AS1936 
Units PPb PPb ppb 
Avge 4.406 -9.725 -10.20 
SDev 2.059 18.568 16.85 
%RSD 46.73 190.9 165.1 

#1 2.848 -24.60 -28.16 
#2 3.629 -15.67 5.265 
#3 6.740 11.09 -7.715 

Errors LC Pass LC Pass LC Pass 
High 10.50 243.6 95.70 
Low -10.50 -243.6 -95.70 

Operator: MDL 

Ba4934 Cd2288 Cr2677 Cu3247 
ppb ppb ppb PPb 
.0697 .0480 L-14.47 .0026 
.4184 .0792 2.88 1.966 
600.0 165.1 19.87 76290. 

-.3 487 .1323 -14.09 .0026 
.0697 -.0247 -11.81 -1.964 
.4882 .0363 L-17.52 1.969 

LC Pass LC Pass LC Low LC Pass 
9.300 12.90 14.40 20.40 
-9.300 -12.90 -14.40 -20.40 

Elem Fe2599 Mg2790 Ni2316 
Units PPb ppb PPb 
Avge L-57.28 15.56 1.282 
SDev 3.03 14.13 6.440 
%RSD 5.284 90.80 502.2 

#1 L-57.28 22.63 3.847 
#2 L-54.25 24.75 6.045 
#3 L-60.31 -.7073 -6.045 

Errors LC Low LC Pass LC Pass 
High 15.30 121.5 33.60 
Low -15.30 -121.5 -33.60 

Pb2203 Sel960 V-2924 Zn2138 
PPb ppb ppb PPb 
1.270 27.11 -1.856 -.9595 
21.18 24.74 .720 1.8329 
1667. 91.25 38.78 191.0 

24.10 36.17 -1.440 -2.650 
-17 .73 46.05 -1.441 -1.217 
-2.553 -.8791 -2.687 .9887 J 

LC Pass LC Pass LC Pass NOCHECK 
101.1 172.8 11.13 
-101.1 -172.8 -11.13 



Analysis Report Fri 10-30-98 03:33:13 PM page 1 

Method: TCLP Sample Name: 9810L067-011 
n Time: 10/30/98 15:30:55 
bmment: 
Mode: CONC Corr. Factor: 1 

Operator: MDL 

Elem Ag3280 A13082 AS1936 Ba4934 Cd2288 Cr2677 CU3247 
Units ppb ppb PPb PPb PPb PPb PPb 
Avge 1.627 6198. -10.63 550.1 -1.455 -2.856 12.53 
SDev .822 78. 13.74 7.8 2.955 3.803 .98 
%RSD 50.50 1.262 129.3 1.413 203.1 133.2 7.828 

#1 .8063 6129. -2.471 542 .8 -1.493 -3.808 11.55 
#2 1.626 6283. -26.50 558.3 -4.390 1.333 13.51 
#3 2.450 6182. -2.913 549.3 1.519 -6.093 12.53 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 50000. 1000000. 200000. 50000. 25000. 50000. 125000. 
Low -.10.50 -243.6 -95.70 -9.300 -12.90 -14.40 -20.40 

Elem Fe2599 Mg2790 Ni2316 Pb2203 Sel960 V-2924 Zn2138 
Units PPb PPb PPb PPb PPb ppb ppb 
Avge 5616. 23420. -2.564 4.784 16.49 119.6 6.868 
SDev 56. 214. 3.860 13.40 23.84 4.7 1.247 
%RSD 1.004 .9122 150.5 280.0 144.6 3.907 18.16 

#1 5553. 23190. 1.099 6.125 6.559 115.0 5.428 
J2 5660. 23610. -6.594 -9.232 43.70 119.4 7.591 
W3 5636. 23440. -2.198 17.46 -.7749 124.4 7.585 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 500000. 1000000. 200000. 250000. 200000. 20000. 100000. 
Low -15.30 -121.5 -33.60 -101.1 -172.8 -11.10 -14.70 
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Analysis Report Fri 10-30-98 03:36:00 PM page 

Method: TCLP Sample Name: 9810L067-012 
Run Time: 10/30/98 15:33:42 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

Ag3280 
Pb 
.426 

1.544 
63.65 

A13082 
PPb 
3811. 

16. 
.4239 

Asl936 
PPb 
-21.02 
13.13 

62.46 

Ba4934 
PPb 
166.8 
1.6 

.9500 

#1 
#2 
#3 

2.430 
3.969 
.8801 

3829. 
3803. 
3800. 

-9.965 
-35.53 
-17.56 

167 4 
164.9 
167.9 

Errors 
High 
Low 

LC Pass 
50000. 
-10.50 

LC Pass 
1000000. 
-243.6 

LC Pass 
200000. 
-95.70 

LC Pass 
50000. 
-9.300 

Elem 
Units 
Avge 
SDev 
%RSD 

Fe2599 
PPb 
3521. 

16. 
.4571 

Mg2790 
PPb 
7530. 

30. 
.3948 

Ni2316 
PPb 
-.5495 
7.2692 
1323. 

Pb2203 
PPb 
6.054 
5.788 
95.60 

#1 
#2 
#3 

3539. 
3509. 
3514. 

7559. 
7500. 
7532. 

-6.045 
7.693 
-3.297 

12.37 
1.002 
4.792 

Errors 
High 
Low 

LC Pass 
500000. 
-15.30 

LC Pass 
1000000. 
-121.5 

LC Pass 
200000. 
-33.60 

LC Pass 
250000. 
-101.1 

Operator: MDL 

Cd2288 
PPb 
1.102 
.915 

83.01 

Cr2677 
PPb 
2.094 
4.437 
211.8 

Cu3247 
PPb 
6.395 
2.270 
35. 50 

.0468 
1.672 
1.587 

.7616 
7.045 
-1.523 

7.705 
7.707 
3.774 

LC Pass 
25000. 
-12.90 

LC Pass 
50000. 
-14.40 

LC Pass 
125000. 
-20.40 

Sel960 
ppb 
-18.29 
55.09 

301.3 

V-2924 
PPb 
35.28 
1.91 
5.401 

Zn2138 
PPb 
4.456 
.402 

9.015 

44.29 
-39.70 
-59.45 

35.69 
33.20 
36.95 

3.992 
4.668 ̂  
4.706 ^ 

LC Pass 
200000. 
-172.8 

LC Pass 
20000. 
-11.10 

LC Pass 
100000. 
-14.70 



Analysis Report QC Standard 

Method: TCLP Sample Name: CRI 
^^un Time: 10/30/98 15:36:55 
^Homment: 
^^Lode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 AS1936 
Units ppb PPb ppb 
Avge 18.83 234.2 381.6 
SDev 2.97 27.6 6.4 
%RSD 15.77 11.78 1.672 

#1 15.43 203.6 375.8 
#2 20.14 257.3 380.6 
#3 20.91 241.6 388.4 

Errors QC Pass QC Pass QC Pass 
Value 20.00 200.0 400.0 
Range 50.00 50.00 50.00 

Elem Fe2599 Mg2790 Ni2316 
Units ppb PPb PPb 
Avge 142.2 1016. 76.20 
SDev 2.6 11. 10.56 
%RSD 1.836 1.071 13.86 

#1 141.5 1014. 85.72 
#2 145.2 1028. 78.03 

S 3 140.1 1007. 64.84 

Errors QC Pass QC Pass QC Pass 
Value 200.0 1000. 80.00 
Range 50.00 50.00 50.00 

i l l 10-30-98 03 :39:13 PM page 

Operator: MDL 

Ba4934 
PPb 
208.4 

.7 
.3526 

Cd2288 
PDb 
Q17.27 

.90 
5.193 

Cr2677 
PPb 
Q3.618 
1.511 
41.78 

Cu3247 
pDb 
50.46 
3.72 
7.376 

208 5 
209.1 
207.6 

Q17.80 
Q17.77 
Q16.23 

Q4.760 
Q4.189 
Q1.904 

46.20 
53.08 
52.10 

QC Pass 
200.0 
50.00 

QC Fail 
10.00 
50.00 

QC F a i l 
20.00 
50.00 

QC Pass 
50.00 
50.00 

Pb2203 
PPb 
97.37 
28. 53 
29.30 

Sel960 
PPb 
407.6 
3.8 

.9258 

V-2924 
PPb 
99.60 
1.65 
1.657 

Zn2138 
ppb 
30.66 

.87 
2.830 

96.13 
126.5 
69.48 

404.3 
411.7 
406.8 

97.73 
100.8 
100.2 

30.15 
30.17 
31.66 

QC Pass 
100.0 
50.00 

QC Pass 
400.0 
50.00 

QC Pass 
100.0 
50.00 

QC Pass 
40.00 
50.00 
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Analysis Report QC Standard Fri 10-30-98 03:41:36 PM page 1 

Method: TCLP Sample Name: ISA 
Run Time: 10/30/98 15:39:17 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

Ag3280 
ppb 
2.702 
1.675 
61.97 

A13082 
ppb 
518000. 
5698. 

1.100 

AS1936 
ppb 
107.9 
34.6 

32.06 

#1 
#2 
#3 

3.263 
4.025 
.8193 

521600. 
511500. 
521000. 

145.5 
100.8 
77.45 

Errors 
Value 
Range 

NOCHECK QC Pass 
500000. 
20.00 

NOCHECK 

Elem 
Units 
Avge 
SDev 
%RSD 

Fe2599 
ppb 
187300. 

2068. 
1.104 

Mg2790 
ppb 
516800. 
6029. 

1.167 

*Ni2316 
ppb 
-2.198 
11.474 
522.0 

#1 
#2 
#3 

189700. 
185900. 
186400. 

522700. 
510600. 
517000. 

-15.39 
5.495 
3.297 

Errors 
Value 
Range 

QC Pass 
200000. 
20.00 

QC Pass 
500000. 
20.00 

NOCHECK 

Operator: MDL 

Ba4934 
ppb 
1.744 
.209 

12.00 

Cd2288 
PPb 
-.5073 
12.199 
2405. 

Cr2677 
PPb 
-11.61 
1.65 

14.20 

CU3247 
ppb 
2.057 
2.894 
140.7 

1.953 
1.744 
1.534 

-12.72 
-.4739 
11.68 

-10.66 
-13.52 
-10.66 

.3122 
5.399 
.4616 

NOCHECK NOCHECK NOCHECK NOCHECK 

Pb2203 
ppb 
-58.77 
44.40 
75.56 

Sel960 
PPb 
34.73 
36.99 
106.5 

V-2924 
ppb 
5.572 
5.310 
95.31 

Zn2138 
PPb 
-24.68 

.90 
3.649 

-50.94 
-18.80 
-106.6 

33.51 
72.32 
-1.633 

7.454 
9.685 
-.4231 

-24.59 
-23.83^ 
-25.63flp 

NOCHECK NOCHECK NOCHECK NOCHECK 
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Analysis Report QC Standard 

Method: TCLP Sample Name: ISB 
^^un Time : 10/30/98 15:42:18 
^̂ Hbmment: 
^lode: CONC Corr. Factor: 1 

Elem Ag3280 A13082 Asl936 
Units ppb ppb ppb 
Avge 1143. 518300. 1189. 
SDev 3. 5921. 43. 
%RSD .2761 1.142 3.585 

#1 1143. 523700. 1142. 
#2 1139. 512000. Q1200. 
#3 1146. 519300. Q1226. 

Errors QC Pass QC Pass QC Pass 
Value 1000. 500000. 1000. 
Range 20.00 20.00 20.00 

Elem Fe2599 Mg2790 Ni2316 
Units ppb ppb ppb 
Avge 184600. 510400. 1013. 
SDev 1173. 4592. 7. 
%RSD .6357 .8996 .7296 

#1 185300. 513600. 1011. 
#2 183200. 505200. 1022. 

185200. 512500. 1007. 

Errors QC Pass QC Pass QC Pass 
Value 200000. 500000. 1000. 
Range 20.00 20.00 20.00 

Fr i 10-30-98 03 44:37 PM page 

Operator: MDL 

Ba4934 Cd2288 Cr2677 Cu3247 
ppb ppb ppb pDb 
510.2 1061. 499.0 538.6 
4.4 15. .7 9.6 

.8644 1.409 .1322 1.791 

512. 9 1047. 499.4 543.2 
505.1 1076. 498.3 527.5 
512.7 1060. 499.4 545.1 

QC Pass QC Pass QC Pass QC Pass 
500.0 1000. 500.0 500.0 
20.00 20.00 20.00 20.00 

Pb2203 Sel960 V-2924 Zn2138 
ppb ppb ppb ppb 
1017. 1154. 527.5 1025. 

13. 34. 6.6 5. 
1.323 2.922 1.260 .4816 

1003. 1141. 534.6 1026. 
1020. 1129. 521.4 1020. 
1029. 1193. 526.5 1029. 

QC Pass QC Pass QC Pass QC Pass 
1000. 1000. 500.0 1000. 
20.00 20.00 20.00 20.00 
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Analysis Report QC Standard Fri 10-30-98 03:47:26 PM page 1 

Method: TCLP Sample Name: CCV 
Run Time: 10/30/98 15:45:07 
Comment: 
Mode: CONC C . Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

Ag328C 
ppb 
545.4 
4.2 

.7663 

A13082 
PPb 
5337. 

42. 
.7928 

AS1936 
ppb 
10620. 

102. 
.9634 

#1 
#2 
#3 

541.1 
545.7 
549.5 

'297. 
,333. 
5381. 

10520. 
10720. 
10610. 

Errors 
Value 
Range 

QC Pass 
500.0 
10.00 

QC Pass 
5000. 
10.00 

QC Pass 
10000. 
10.00 

Elem 
Units 
Avge 
SDev 
%RSD 

Fe2599 
PPb 
5251. 

39. 
.7361 

Mg2790 
PPb 
25960. 

87. 
.3368 

N12316 
PPb 
2138. 

19. 
.8706 

#1 
#2 
#3 

5208. 
5265. 
5281. 

25860. 
25990. 
26020. 

2132. 
2123. 
2158. 

Errors 
Value 
Range 

QC Pass 
5000. 
10.00 

QC Pass 
25000. 
10.00 

QC Pass 
2000. 
10.00 

Operator: MDL 

Ba4934 
PPb 
5245. 

33. 
.6306 

Cd2288 
PPb 
1002. 

7. 
.7030 

Cr2677 
ppb 
508.4 

.3 
.0649 

CU3247 
ppb 
1293. 

14. 
1.097 

5207. 
5269. 
5258. 

995.0 
1009. 
1002. 

508.6 
508.0 
508.6 

1281. 
1289. 
1308. 

QC Pass 
5000. 
10.00 

QC Pass 
1000. 
10.00 

QC Pass 
500.0 
10.00 

QC Pass 
1250. 
10.00 

Pb2203 
PPb 
2601. 

15. 
.5857 

Sel960 
PPb 
10460. 

74. 
.7085 

V-2924 
ppb 
2678. 

43. 
1.597 

Zn2138 
PPb 
1038. 

12. 
1.155 

2616. 
2586. 
2601. 

10390. 
10460. 
10540. 

2630. 
2712. 
2691. 

1025. 
1040. M 

1049.m 

QC Pass 
2500. 
10.00 

QC Pass 
10000. 
10.00 

QC Pass 
2500. 
10.00 

QC Pass 
1000. 
10.00 
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Analysis Report Blank Sampie 

iMo 

Method: TCLP SamDle Name: CCB 
.un Time: 10/30/98 15:48:08 
mment: 
ode: CONC Corr. Factor: 1 

Fri 10-30-98 03:50:27 PM page 1 

Operator: MDL 

Elem Ag3280 A13082 Asl936 Ba4934 Cd2288 Cr2677 CU3247 
Units ppb ppb ppb ppb ppb ppb ppb 
Avge 1.804 13.34 2.559 -.0000 -.0120 -14.28 1.641 
SDev .462 5.93 20.15 .3196 .0947 3.25 .568 
«RSD 25.59 44.41 787.4 1287e6 787.4 22.74 34.57 

#1 2.073 20.07 -20.66 -.3487 .0971 L-16.95 1.969 
#2 2.068 8.889 15.45 .0697 -.0726 L-15.23 .9861 
#3 1.271 11.07 12.89 .2790 -.0606 -10.66 1. 969 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 10.50 243.6 95.70 9.300 12.90 14.40 20.40 
Low -10.50 -243.6 -95.70 -9.300 -12.90 -14.40 -20.40 

Elem Fe2599 Mg2790 Ni2316 Pb2203 Sel960 V-2924 Zn2138 
Units ppb ppb ppb ppb ppb ppb ppb 
Avge L-65.80 12.73 -6.045 8.859 -13.23 -1.854 .7483 
SDev 1.36 12.06 2. 518 19.75 21.39 1.299 .4249 
%RSD 2.065 94.77 41.66 223.0 161.6 70.10 56.78 

#1 L-65.01 22.63 -8.243 20.26 -.8837 -.8135 .9960 
#2 L-67.37 -.7073 -6.594 -13.95 -37.93 -1.437 .9911 

> 3 
L-65.01 16.27 -3.297 20.27 -.8834 -3.310 .2577 

Errors LC Low LC Pass LC Pass LC Pass LC Pass LC Pass NOCHECK 
High 15.30 121.5 33.60 101.1 172.8 11.13 
Low -15.30 -121.5 -33.60 -101.1 -172.8 -11.13 
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Method: TCLP Method Report 

STATUS INFORMATION ** 

Fri 10-30-98 03:52:40 PM paae 

Version: 116 

Date Created 07/31/91 08:49 

Number c i el >ents: 14 

# of line:: c. brated: 0 
# of lines si dardized: 14 

Date Last Updated: 

Number of lines: 14 

10/30/98 01:59 

10/30/98 03:08 - 10/30/98 03:08 

Data collectic mode: Spectrum Shifter <4 positions> 

Approx. time f analysis 2.0 mins. 

Protection stat . : Un-protected 

METHOD INFORMATION ** 

Sample Introduction Device: 
Calibration Mode: 

Normal 
Concentration 

Default Setup: 

Number of Repeats : 3 
Flush Time (sec) : 60.0 
Auto-Increment Sample Names? No 

Default F i l e Names: 

Analysis Data File 

Calibration Data ? i l e 
Calibration Stds lable 

PS1030B 

PS1030B 
PS1030B 

Auto-store Analysis Data? Yes 
Auto-store Stdzn Data? Yes 
Store Individual Repeats? Yes 
Auto-print Analysis Data? Yes 
Auto-print Stdzn Report : None 
Condensed Print Format? No 

Autosampler Table 
Sample Limits Table 
Blank Limits Table 
QC Check Table 

PS1030A 
LR 
MB846 
CCV 
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Method: TCLP Method Report 

INTERNAL STANDARDS INFORMATION ** 

Fri 10-30-98 03:52:40 PM page 2 

Wavelength Pre-integration # Elem Symbol 
1 Time 0 
Ratio Constant/Intensity Multiplication Factor: 

Integration Used? 
5.0 Yes 

# Elem Symbol Wavelength Pre-mtegration 
2 Time 0 
Ratio Constant/Intensity Multiplication Factor: 1 

Integration Used? 
5.0 No 

# Elem Symbol Wavelength Pre-integration 
3 Time 0 
Ratio Constant/Intensity Multiplication Factor: 1 

Integration Used? 
5.0 No 

# Elem Symbol Wavelength Pre-integration 
4 Time 0 
Ratio Constant/Intensity Multiplication Factor: 1 

Integration Used? 
5.0 No 

# Elem Symbol Wavelength Pre-integration 
5 Time 0 
Ratio Constant/Intensity Multiplication Factor: 1 

Integration Used? 
5.0 No 

r# Elem Symbol Wavelength Pre-mtegration 
6 Time 0 
Ratio Constant/Intensity Multiplication Factor: 1 

Integration Used? 
5.0 No 

# Elem Symbol Wavelength Pre-integration 
7 Time 0 
Ratio Constant/Intensity Multiplication Factor: 1 

Integration Used? 
5.0 No 
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Method: TCLP Method Report F r i 10-30-98 03:52:40 PM page 

OUTPUT INFORMATION * * 

Output Mode 
Override- Pi 
Override S; 
Apply Backc 
Apply Blank 
Limits TabL 
Correction i; 

i t Limits? 
n i f i c a n t Figures? 
und Correction? 
ibtraction? 
LR Check? 
to r : 

Concentration 
Yes 
No 
Yes 
No 
Yes 
1 

Report to: 
Screen 
Printer 

Avgs 
Avgs, Stats, Reps, Errs, Units 

PLASMA INFORMATION ** 

Gas Flow Rates 

Torch gas flow : High Flow 
Au x i l i a r y gas flow: Medium (1.0 L/min 

P e r i s t a l t i c Pump Parameters 

Flush Pump Rate (RPM): 100 
Relaxation time (sec): 0 
Pump Tubing type : Tygon-Orange 

Plasma Parameters 

Group 
#1 

Approximate RF Power (W): 1150 
Analysis Pump Rate (RPM): 100 
Nebulizer Pressure (PSI*: 30 

Group Group Group Special 
#2 #3 #4 Group 

1350 950 1750 1150 
100 100 100 100 
30 30 30 30 
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Method: TCLP Element Information i n 10-30-98 03:52:40 PM page 4 

Element: Ag Al 
^g^ave length: 328.068 308.215/2 

Element Name: Ag3280 A13082 
Line Switch Cone: 0 0 
Peak SS Offset: 0 0 

Timing Group No.: 1 1 

Print Limit Low: 0 0 
Print Limit High: 0 0 

Significant Figrs: 4 4 
Print Units: PPb PPb 

BKG Low SS Offset: NONE NONE 
BKG High SS Offset :15 15 
BKG Element Name: — n / a — — n / a — 
BKG Factor: — n / a — — n / a — 

Stdz. Method: 2pt Uncalib 2pt Uncal 
Std #1 (High) Name :S1 SI 

Conc/Sig: 1000 10000 
Std #2 (Low) Name: SO SO 

Conc/Sig: 0 0 
^ t d #3 Name: — n / a — — n / a — 
i^B Cone: — n / a — — n / a — 
^Rd #4 Name: — n / a — — n / a — 

Cone: —n/a-- — n / a — 
Std #5 Name: — n / a — — n / a — 

Cone: — n / a — — n / a — 

Y - intercept: -1.82102 -87.06 
Slope: 390.219 1116.15 

Date Standardized: 10/30/98 10/30/98 
Time Standardized: 15:08 15:08 

Offset (AO): 0 0 
Gain (Al): 1 1 
Curvature (A2): 0 0 
Exponent (n): 1 1 

Max. Inflection: NONE NONE 

Date of F i t : NO FIT NO FIT 
Time of F i t : 

Use IECs: YES YES 
Number of IECs: 2 2 

As Ba Cd 
193.696 493.409 228.802/2 

Asl936 Ba4934 Cd2288 
0 0 0 
0 0 0 

1 1 1 

0 0 0 
0 0 0 

4 4 4 
PPb PPb PPb 

NONE NONE NONE 
15 15 15 
— n / a — — n / a — — n / a — 
— n / a — — n / a — — n / a — 

2pt Uncalib 2pt Uncalib 2pt Uncalib 
S2 SI SI 
20000 10000 2000 
SO SO SO 
0 0 0 
— n / a — — n / a — — n / a — 
— n / a — — n / a — — n / a — 
— n / a — — n / a — — n / a — 
— n / a — — n / a — — n / a — 
— n / a — — n/a— — n / a — 
— n / a — — n / a — — n / a — 

-7.72333 -.767149 0 
1287.22 104.611 752.445 

10/30/98 10/30/98 10/30/98 
15:08 15:08 15:08 

0 0 0 
1 1 1 
0 0 0 
1 1 1 

NONE NONE NONE 

NO FIT NO FIT NO FIT 

YES NO YES 
3 0 1 
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Method: TCLP Element Information Fri 10-30 -98 03:52:40 PM page 5 

Affecting Element: Fe2599 V-2924 A13082 — n / a — Asl936 
kl factor: -.00001 -.02782 .004874 — n / a — .0047 A 

k2 factor: 0 0 0 — n / a — • 
use?: YES YES YES — n / a — YES ^~ 

Affecting Element: V-2924 Fe2599 Fe2599 — n / a — — n / a — 
kl factor: -.00879 .000002 .000283 — n / a — — n / a — 
k2 factor: 0 0 0 — n / a — — n / a — 
use?: YES YES YES — n / a — — n / a — 

Affecting Element: — n / a — — n / a — V-2924 — n / a — — n / a — 
kl factor: — n / a — — n / a — .016705 — n / a — — n / a — 
k2 factor: — n / a — — n / a — 0 — n / a — — n / a — 
use?: — n / a — — n / a — YES — n / a — — n / a — 

Element: Cr Cu Fe Mg Ni 
Wavelength: 267.716 324.754 259.940 279.079 231. 604/2 

Element Name: Cr2677 Cu3247 Fe2599 Mg2790 Ni2316 
Line Switch Cone: 0 0 0 0 0 
Peak SS Offset: 0 0 0 0 0 

Timing Group No.: 1 1 1 1 m Print Limit Low: 0 0 0 0 o 
Print Limit High: 0 0 0 0 0 

-Significant Figrs: 4 4 4 4 4 
Print Units: ppb ppb ppb ppb ppb 

BKG Low SS Offset: -15 NONE -15 -15 -15 
BKG High SS Offset : NONE 15 NONE NONE NONE 
BKG Element Name: — n / a — — n / a — — n / a — — n / a — — n / a — 
BK3 Factor: — n / a — — n / a — — n / a — — n / a — ~n/c — 

Stdz. Method: 2pt Uncalib 2pt Uncalib 2pt Uncalib 2pt Uncalib 2pt Uncalib 
Std #1 (High) Name :S1 SI SI SI SI 

Conc/Sig: 1000 2500 10000 50000 4000 
Std #2 (Low) Name: so SO SO SO SO 

Conc/Sig: 0 0 0 0 0 
Std #3 Name: — n / a — — n / a — — n / a — — n / a — — n / a — 

C- c: — n / a — — n / a — — n / a — — n / a — — n / a — 
Std #4 N ie: — n / a — — n / a — — n / a — — n / a — — n / a — 

C, ac: — n / a — — n / a — — n / a — — n / a — — n / a — 
Std #5 Name: — n / a — — n / a — — n / a — — n / a — — n / a — 

Cone: — n / a — — n / a — — n / a — — n / a — — n / a — 
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Method: TCLP Element Information F r i 10-30-98 03:52:40 PM page 6 

Y - intercept: -17.5171 -.983091 -69.0498 -.707284 -6.59401 
£Lope: 285.605 491.545 168.141 1060.93 274.75 

Date Standardized: 10/30/98 10/30/98 10/30/98 10/30/98 10/30/98 
Time Standardized: 15:08 15:08 15:08 15:08 15:08 

Offset (AO): 0 0 0 0 0 
Gam (Al): 1 1 1 1 1 
Curvature (A2): 0 0 0 0 0 
Exponent (n): 1 1 1 1 1 

Max. Inflection: NONE NONE NONE NONE NONE 

Date of F i t : NO FIT NO FIT NO FIT NO FIT NO FIT 
Time of F i t : 

Use IECs: NO YES NO NO NO 
Number of IECs: 0 1 0 0 0 

Affecting Element: — n / a — Fe2599 — n / a — — n / a — — n / a — 
k.1 factor: — n / a — .000045 — n / a — — n / a — — n / a — 
k.2 factor: — n / a — 0 — n / a — — n / a — — n / a — 
use?: — n / a — YES — n / a — — n / a — — n / a — 
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Method: TCLP Element Information F ri 10-30-98 03:52:40 PM 

Element: Pb Se V Zn 
Wavelength: 220.353 196.026 292.402 213.856 

Element Name: Pb2203 Sel960 V-2924 Zn2138 
Line Switch Cone: 0 0 0 0 
Peak SS Offset: 0 0 0 0 

Timing Group No. : 1 1 1 1 

Print Limit Low: 0 0 0 0 
Print Limit High: 0 0 0 0 

Significant Figrs: 4 4 4 4 
Print Units: ppb PPb ppb ppb 

BKG Low SS Offset: -15 -15 NONE NONE 
BKG High SS Offset : NONE NONE 29 15 
BKG Element Name: — n / a — — n / a — — n / a — — n / a — 
BKG Factor: — n / a — — n / a — — n / a — — n / a — 

Stdz. Method: 2pt Uncalib 2pt Uncalib 2pt Uncalib 2pt Uncalib 
Std #1 (High) Name :S1 S2 SI SI 

Conc/Sig: 5000 20000 5000 2000 
Std #2 (Low) Name: SO SO SO SO 

Conc/Sig: 0 0 0 0 
Std #3 Name: — n / a — — n / a — — n / a — —n/a--

Cone: — n / a — — n / a — — n / a — — n / a — 
Std #4 Name: — n / a — — n / a — — n / a — — n / a — 

Cone: — n / a — — n / a — — n / a — — n / a — 
Std #5 Name: — n / a — — n / a — — n / a — — n / a — 

Cone: — n / a — — n / a — — n / a — — n / a — 

Y - intercept: -10.1394 -.823215 -.832051 -10.5668 
Slope: 1901.14 1234.82 312.019 360.231 

Date Standardized: 10/30/98 10/30/98 10/30/98 10/30/98 
Time Standardized: 15:08 15:08 15:08 15:08 

Offset (AO): 0 0 0 0 
Gain ( A l ) : 1 1 1 1 
Curvature (A2): 0 0 0 0 
Exponent ( n ): 1 1 1 1 

Max. I n f l e c t i o n : NONE NONE NONE NONE 

Date of } i t : NO FIT NO FIT NO FIT NO FIT 
Time of l i t : 

Use IECs YES YES YES YES 
Number of IECs: 3 2 2 5 



Method: TCLP Element Information F r i xO-30-98 03:52:40 PM page S 

Affectma Element: A13082 Fe2599 Fe2599 Fe2599 
1 factor: .000815 -.00092 .000259 .000086 
2 factor: 0 0 0 0 

lise?: YES YES YES YES 

Affecting Element: Cr2677 A13082 Cr2677 
kl factor: -.00146 .000032 .0001 
k2 factor: 0 0 0 
use?: YES YES YES 

N12316 
.003576 
0 
YES 

Affecting Element: 
kl factor: 
k2 factor: 
use?: 

Fe2599 — n / a — 
.000279 — n / a — 
0 — n / a — 
YES — n / a — 

— n / a — A13082 
— n / a — .000012 
— n / a — 0 
— n / a — YES 

Affecting Element: 
kl factor: 
k2 factor: 
use?: 

— n / a — — n / a — 
— n / a — — n / a — 
— n / a — — n / a — 
— n / a — — n / a — 

— n / a — Cr2677 
— n / a — .000078 
— n / a — 0 
— n / a — YES 

Affecting Element: — n / a — — n / a — — n / a — Mg2790 
k l factor: --n/a— --n/a— — n / a — .000032 
k2 factor: — n / a — — n / a — — n / a — 0 

e?: — n / a — — n / a — — n / a — YES 
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2, t arw ..' d i z a t i o 11 P. D t 

Elem 
Avge 
SDev 
%RSD 

tt2 
#3 

fie (.1 iO' J : h I >; * \ nd :i r - i : SO 

E 1 om Aci52S0 A i 3082 A -.1890 6 - 24 90 Ga4 9 34 BaZIZO 
A v g e .O^Olo . 0236 - .006 56 . 0 12 J. . 0!4 78 .0009 3 
SDev . <0o0 .ooô  - .00154 . 0 y' • • :"• . 00108 . 00K..4 

%RSD 3 .51 3 . 758 2 3 . 4*1.9 37 . 34 7 . 3068 .75.55 i ' ~7 •". 

#1 O <£.'. U "* . 0229 • .00787 . 01 58 .0.1.353 -.0009 3 . 0097 

#2 . ,073 . 0246 -.00693 .0135 . 01533 .00213 • . 00 59 

#3 -.0004 7 . 0234 -.00437 . 00"? J. .01547 .00160 - . 00 J 8 

Elem Ca5179 Ca3968 Cd2265 Co: Cr2o77 0u524 7 r e 2 7 1 ••'-
Avge .0004 .27322 .00956 -.00102 .00116 .00949 . 000 5 

SDev .0002 .00086 .00128 . 00143 .00097 .00174 . 00 i r . 
%RSD 43. 24 .31469 13.408 140.23 83.670 18.339 323 . J. 

#1 .0002 .27227 .01093 -.00260 .0011.3 .00753 •- .001 5 
#2 .0006 .27347 .00840' .00020 .(. " 213 .01007 . 0015 
«3 . 0005 .27393 .00933 -.0^067 . 00020 .01087 - . 001.5 

Elem Fe2599 K-7664 L i 6 7 0 7 Mg2790 Mg2352 Mn2576 Mo 20 7:0 
Avge .00576 .06238 .02000 -.0C02 .0077 1 . 0004 .. 00384 

SDev .00220 .0234 7 .00356 .0014 .00352 . 0002 . 00^.97 
%RSD 38.317 3 7.628 17.786 919 . 5 4 5.628 5 7 . 23 j. 81.31 

#1. .00487 .03860 .01595 . 0018 . 0094 0 . 000 5 . GO A 2 0 
#2 .00827 .05520 .02153 . 0008 .01007 . 0004 . C078? ^ 
#3 .00413 .04333 • .02253 . 0'...05 .00367 . 00 0 1 . 0078 7 

Elem Na5389 N12316 2 2 0 3 / r * ^ 2203/2 2 0 6 8 / t 2068/2 1 9,;'.0/.l 
Avge . '"84 5 3 ••• . 0004 r' . 0 4 052 . CO-! 3'.:.- -.00632 . oo..:. GO 
-SDev .01229 .00221 . 0 2 9 1 2 . 01078 .01565 .00735 . 0.1 150 
%RSD 4.3180 451 ; 10 71. . 353 24 7.53 229.43 1-08.08 63.304 

r t l . 27040 .00113 .06807 -.01480 •- .01833 .01 153 •• .01 7 
tt2 .290 53 .00040 .04 4 27 • .CO500 - . 0 13 J. 3 . 01.0 53 - . 0 .1 .1 8 7 
«3 .29267 •- 00300 .01013 .0067 3 .01 100 -.00167 • . 03220 

Elem 1960/2 r . ;33i 5 n l 8 9 9 Sr4 5 T15349 T11908 V•2924 
Avge .00791 142 .004 80 . 0 .1627 -.00222 ••- . 0.1 535 • .0005 
SDev .00773 034 .0024 3 . 00093 .00307 .00681 . 000 5 
%RSD 97.670 721 50.537 5.o936 138.27 4 4 . 44 4 1 86 - 5 

ttl .00080 14 80 .00760 .011> 7 3 -.00 540 •••• .02313 • .0009 
ft 2 .00680 ,1433 .00333 .01687 .0007 3 -.01233 . 0002 
#3 .01613 014 13 .00347 .01520 -.00200 .01053 • .0002 

Zn2138 
-.00004 
.00020 

4 58.26 

-.00027 
.00013 
- OJ 



t. H n d : \r ci i . : \ t i c > n F; p t . w > • i 

n t . D L d l : A 
" l o d e T i m e rJOTUSED NOTiJSFD N O T ' I S C : t-l 

E 1. em 
fvav 1 e n ... -

A v g e 1 5 0 0 0 

• •-
S D e v . 0 0 0 0 0 0 0 ... 

"oRSD .ooooooo -

" •-tt 1 1 5 0 0 0 ... 

a 2 1 5 0 0 0 -

1 5 0 0 0 

•--
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5 I-a n d a r d i <: a t i o n R p t 

r i. •. t.l iQ. M I > 

. L. .1. sm 
Avge 

%RSD 

it 1 
B2 
83 

u l cirri 
Avge 
SDev 
%RSD 

>o: ) 

.7 10. 

. V075 

Ca396f 
116.91 

.62 
.52851 

A I 3082 
.8545 
. 002 r 
.'••1 i -

Cd226 5 
11.837 

.111 
.93363 

A-.~i.890 
C; A 7 — 

. 002"'" 

.32876 

.84 4 50 

.84 710 

.8 5007 

Co2236 
1.2984 
. 0085 

.65216 

8 ""'98 

. 85 33 

. So34 

Cri. ..77 
.61418 
.00201 
.32660 

C;,;4 93 a 
3.5 39C 

3.5295 
3 . 5 4 4 7 

CU324 7 
.90693 
.00734 
. 86430 

I:;! £.•>-• i. 

14.~80 

14 . 7 5.: 
14.780 
.! 4 .828 

F82599 
4.5672 
. 0105 

.23016 

. >-4 46 

. 7023 

. o908 

. ..,94 3 

K.--7664 
5.8 584 
. 04 i 2 

1 . 0o8 5 

B l 
#2 
B3 

Elem 
Avge 
SDev 
%RSD 

116.85 
116.32 
117.55 

L i 6 7 0 7 
135.02 

1.49 
1.1056 

11.778 
11.768 
11.964 

Mg2852 
55.754 

. 034 
.06039 

1.2935 
1.2935 
1.3082 

MO2020 
3. 1271 
.01 18 

.37589 

.61187 

.6154 7 

.61520 

Na53S9 
26.181 

. 173 
.6 5994 

.90727 

.89893 

.91460 

N i 2 3 1 6 

.0076 
.574 09 

4.5557 
4.5696 
4.5763 

2203/1 
2.206o 
. 04 93 

3.9011 
3.8189 
3.8552 

2205/2 
1 .4640 
. 0 2 4 5 

1 . 676 5 

Bl 
#2 
B3 

Elem 
Avge. 
Dev 

%RSD 

134.60 
133.78 
136.68 

2063/1 
1 . :| .1.04 
. 03 53 

2 .. 5003 

5 5.7 23 
5 5.74 9 
55.790 

2063/2 
.74 935 
.00987 
1 .3177 

5 . 1195 
3.1213 
3. 14 07 

1960/1 

.01235 
1 .9360 

^ '_> . 1 i.:t c.» 

26 .00 5 
2o.3 50 

I 9<-,0 /3 

. 0 .1.4 14 

1 . 3 1.85 
1,3156 
.1. . 3299 

81.2831 

.0004 2 

.62338 

2.24 2 5 
2 ."2269 
2. 1505 

5 n .1 89 9 
.99809 
.00500 
-. 50151 

•i 4 ::• 
4 54 9 
4 " 1 

. 04 1 
.29294 

B l 
M2 
B3 

1.3833 
1 . 3919 
1 . 4 51.1 

.7 5760 

.7 52^0 

. 733-, 0 

.64153 

. fc.4 320 

. 62427 

.7 5080 .0670: 
. 0668"; 
. 0662" 

1. . 002 5 
.99907 
.99267 

14.07 7 
14 . 030 
1 4.112 

Elem 
A v g ... 
SDev 
%RSD 

T i 3 3 4 9 
3.54 03 
. 0073 

.20762 

T11908 
.92376 
.01209 
1.3093 

Zn2133 
.51513 
.00411 
.79704 

B l 
B2 
#3 

. 5397 
5479 

91.573 
91737 
93767 

.51253 

.51300 

.51987 
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3 t a n d - « r c i r . H t i c m R p t . Wed 1.0 2 5 - ^ r ; OS : 1 ^ . 5-... AM 

T,;(..':I'.d 1 2 5 4 5 6 
' i o d e T i m e N0TU5ED NOTUSED NOTUSEO NOT US ED NOT USED 
E l e m 
iMviV 1 e n 

A v g e 1 5 0 0 0 
SDev . 0 0 0 0 0 0 0 -- -
%RSD . 0 0 0 0 0 0 0 - -

it 1 15000 
tt2 15000 
•rt v_' 15000 
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5!,-'!11 5 m i .•••i r ) o n Rp t 

'I.:... f. I-lc-. 

E ]. C? H i 

A v g e 
6 D e v 
3.RSD 

ttl 
tt2 
tt3 

L lem 
Avge 
SDev 
%RSD 

ttl 
tt2 
#3 

Elem 
Avge 
SDev 
%RSP 

ri T x .d -ird : 51 

350 
075 
131 

SJ. 
. 1.5 
95 

Ca 9 
. 41 
.00 
. 765 

. 4489 

.4 557 

.4513 

Fe2599 
9. 1804 
.04 97 

.54153 

A 13082 
1 . 705 
. CO'.-" 

. 3 582 

1 . 699 
1.710 
1 . 700 

238.01 
1 .05 

.4 4063 

238.55 
236.30 
238.68 

K •" 7oo4 
8.0073 
. 033J 

. 4 7 530 

A i l 8^0 
1.7039 
. 004 1 

. 2398 5 

1.7073 
1.6994 
1.7051 

Cd2265 
23.607 

. 104 
. 4 3962 

23.556 

L16707 
273.03 

1.17 
. 4 297 2 

D-349,, 
1 .7 1'" 
. 0 i 2 

.7188 

1 . 721 
1 . 70 5 
1 . 729 

C o l 2 3 6 
2.6167 
. 0160 

.61247 

2.604 5 
2.6349 
2.6109 

Mg2790 
1 . 439 
. 003 

. 5481 

Ga4 934 
7 . 064 6 
. 04 27 

.60492 

7.0630 
7.0203 
7.1055 

Cr-2677 
1.2374 
.0075 

.60440 

1.2323 
1.24 60 
1.2340 

Mg2852 
114.27 

. 53 
. 46414 

835130 
35.355 

. 184 
.6 1770 

29.714 
30.064 
29.786 

Cu324 7 

. 0121 
.66950 

1.8169 
1.7985 
1.8213 

Mo2020 
6.2924 
. 0251 

.3994 7 

4o4' 

1 . 390 
1 . 382 
1 . 395 

Fe2714 
.9193 
. 0060 
. 6361 

. 94 57 

. 9567 

. 94 70 

Na5839 
5 3 . 3 1 0 

. 274 
. 5 1 3 7 4 

ttl 
tt2 
t l3 

Elem 
Avye 
-SDev 
%RSD 

9.1524 
9. 2378 
9.1510 

Ni 2 3 1 6 
2 . c-263 
.0145 

.55256 

8.05 53 
7.964 0 
8 . 0227 

2205/1 
. i . ' ' 

. 0234 

272.63 
272.11 
274.35 

2203/2 

. 0090 
.304 20 

1. . 4 55 
1 . 44 8 
i . 4 56 

2068/1 

. 0051 
18050 

113.99 
114 ..88 
115.94 

2063/2 

.0107 
.71005 

6 ."3209 
'-> O o 

1960/1 
,i . 5304 
. 0043 

:31979 

D . o _. O 

53.029 
55 . 57<:,J 

1960/2 

..011 5 
.7 5 508 

ttl 
t*2 
'13 

2.6187 
2.6181 
2.64 35 

4 . 4 627 
4 . 4 54 9 
4.4161 

2.9363 
2.9426 
2 . 9 5 4 0 

1.5129 
1.4916 
1.5022 

1.3338 
.1 . 3317 
1 .32 56 

1.5143 
1.5296 
1.5369 

E lem 
Avge 
SDev 
'f.RSD 

S i 2381 
. 12058 
.00054 
.44690 

Sr. l 899 
-• 9Q 

• 38 
3 2 6 

Sr42 1 5 
9 8 2 J 5 

. 163 
.57749 

T i 534 9 
7.1130 
. 0364 

.51139 

T 1.1908 
1 .3602 
.0110 

.59370 

Zn2138 
1.0266 
. 0053 

.51511 

tt 1 
tt2 
#3 

.12067 

.12107 

.12000 

>337 
. 00 57 
.9802 

28.224 
28.04 8 

7.0356 
7.1543 
7.0991 

1.8513 
1.3567 
1. . 8725 

1. .0251 
1.0222 
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5 f. a 11 ci a r d ' z .a t :i n n R p t 1MB J 

jni.ri.d i r :, 
},<.. .: a l i m e NOT! J5 !7P N O T U S L D MOTUS50 
"L. 1 em 
W a V I i 'T i 

A v g e 1 5 0 0 0 
3 D e v . 0 0 0 0 0 0 0 
\,R5D . OOOOOOO 

ttl 1.5000 
» 2 15000 
t t3 1 5 0 0 0 



5 t a n d a r d i z a t i o n R o t . 

f i e t\ h u d : N I X 

E l e m 
A v g e 
SDev 
",. RGD 

ft 1 
tt2 
W3 

Elem 
Avge 
SDev 
%RSD 

ttl 
tt2 
ttS 

I n t S t d 
Mode 
Elem 
Way1en 
Avge 
SDev 
%RSD 

A13082 
16.43 

. 05 
. 2796 

1. o . 4 2 
16. 39 
16.43 

2203/2 
55.594 

..085 
. 15263 

55.669 
55.502 
55.612 

1 
T ime 

1 5000 
. 0000000 
.0000000 

a,••-.!-> rd 

9 i... a a 1 ' 
5 . 54 4 
. 0 1. 7 

. 3 105 

V-2924 
5. 557 
. 012 

. 2095 

5. 554 
5 . 543 
5 . 570 

NOTUSED 

Te27 14 
4 ..185 
. 00° 

. 20.,.: 

4 .4 84 
4 . 4 76 
4 . 4 94 

>.:. o. 1 0 • 

6o4 

.1 

6 5 7 

1 29 

7 7.4 84 

NOTUSED NOTUSED 

Mg2790 
3 . 6 19 

8.617 
8 . 601 
8 . 64 0 

NOTUSED 

N.-t 5809 
3 ci 8 4 9 

. 3 I 
. :.301 5 

253.19 
258.4 8 
258.81 

6 
NOTUSED 

. 1 

8 1 . C 
84 . 1 

NOTUSED 

tt 1 
»2 
115 

15000 
1 5000 
1 500C 
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'. a n d a r d i / a I j o n R p t 

d:. hod: MIX 

• r> ... c, r a,: 

a no a t d : 35 

l lem 
Avge 
SDev 
",,R50 

Mn2576 
21 . 32 

.. 09 
.4248 

HI 

It 3 

21 . 37 
21 . 36 
21 . 21 

I n t S t d 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
Time 

1.5000 
.0000000 
.0000000 

NOTUSED NOTUSED MOTUSEi NOTUSED NOTUSED NOTUSf. 

t t l 
tt2 
#3 

15000 
15000 
15000 
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:-l I I a i Kepor i. :, t a TO 

I'l-'r i.l lO.J . I ' l l / -

i un T i me 

("Jflhilf .. i.:. 

"lode: CO 

10/28/95 

J o r i 

C -ihip ! a N 

Of- : 4 5 : 05 

fa r ; t o r : 

ai'iv: IC V 

C1 em 
U n i t -. 
Avge 
SDev 
%RSD 

-.ZCrjO 
b 
9 . 6361 
1.7040 
10039 

A 1.3 OS? 
PPM 
3.73546o 
.019751 

.5287310 

Aa 1 
ppi.; 

. 1.558 
4.3251 

1 . 507075 

n c. i"v. 
ppb 

. 74 080 72 

5a4 9 04 
ppb 
370 . 0691 

2.6085 
. 704 8143 

5a 5 1 30 

7v.' . 0 / 3 
1 .86 2r-> 

.30 2 52o~ 
4 . 9; 

#1 
tt2 
#3 

3 .9973 
36 a 34 37 

3.750796 
3.74 2424 
3.713178 

3 74.6993 
36 5.8997 
366.3684 

57. ... 691 
368.4 694 
367.5268 

375.0545 
368.9216 
368.2314 

37 2 . 5 2 4 1 
3 7 0 . 7 9 o l 
368.8015 

390 . ̂ 4 .:; •", 
•...a . 1 . :.u.' 4 
554 . 1. l L,, • 

Errors 
V a l u 
Range 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

QC Pass 
375.0000 
10.00000 

Ca3179 
PPM 
1. .473277 
. 012271 

.8329374 

QC Pass 
3 . 750000 
10.00000 

QC Pass 
375.0000 
10.00000 

QC Pass 
375.0000 
10.00000 

Co2286 
ppb 
370.o4 4 2 

I "7 - "7 
.« . .' K..< ! 

. 46854 97 

QC Pass 
375.0000 
1. . 90000 

C r-2677 
ppb 
370.2330 

. 84 56 
. 4985025 

QC Pass 
375.0000 
10.00000 

Cu324 7 
ppb 
378.07 59 

1 .4 4 28 
.381o241 

QC Pasa 
37 5.0000 
10.00000 

PPM 

r. 

ttl. 
tt2 
# 3 

E r r o i « 
V a l Lie 

- " - R a n g e 

E lem 
Un i t s 
Avge 
SDev 
%RSD 

1 . 482379 
1 .4 78131 
1 - 45932J 

QC Pass 
.1. . 500000 
10.00000 

Ee25 

3.72517 1 
. 014025 

.3764 94 7 

1.4 80810 
J.4 72074 
1. . 4 7 5837 

QC Pass 
1 . 5000 "'0 
10.00000 

K -7664 
Ppb 
3609.982 

55.792 
1 54 54 86 

37 5.880? 
371.3231 
3cv£J .3100 

OC Pass 

10.00000 

L16 707 
ppb 

12.217 
.4174 687 

371.9-79 
571.5245 
56.3 . o704 

Of Pas. a 

10.00000 

Mg2790 
PPM 
•-> _ o - O C tr. j 

.009o4 5 
. 5 5983c 

371 .; ' -7 -7 -7 
6 

370 . 6481. 
56S.2152 

QC Pass 
5 71. . 0000 
10.00000 

MQ2852* 

7> 9 7 8 8 4(•, 
.01 1.568 

.394 964 5 

579 . 667 i. 

OC Pass 

10.00000 

Mn2 576 
P PM 

.013981 
. 37 53 1. j.4 

1 i 

9 J 6 

1 0 . 000 

Mo2020 
PPb 

88/_''; 

. 2 4 10 7 4 

ttl 
tt2 
tt3 

3 ' 39374 
3.724306 
3 '1331 

3671.702 
5 5':. 5 . 131 
3595.115 

2939.979 
2922.695 
2916.331 

2.96334 5 
2 . 9/ .4 8 59 
2.947449 

2.959470 
2.930 546 
2 . 91.6 523 

3.738831 
3.726040 
3.710901 

6 6 . 36,7 
o5.2144 
65.4918 

Error-: 
V a l ue 
Range 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

33S 
30000 

.00000 

5389 
b 

A . 8 . 771 
23.776 

6570118 

QC Pass 
3750.000 
10.00000 

N123 16 
ppb 
365 . 35 

4.6373 
1.27664 6 

QC Pass 
3000 . 000 
10.00000 

2203/1 
ppb 
380.1283 

6.031.5 
1.586696 

QC Pass 
3.000000 
1.0 . 00000 

QC Pass 
3.OOOOOO 
10.00000 

QC Pass 
3.7 50000 
10.00000 

ppb 
372.7466 

2.5 598 
.68674 30 

QC Pass 
37 5.0000 
10 .00000 

364 .1.585 
2.7087 

. 7438127 

ttl 
tt2 
#3 

Er r o r s 
V a l u e 

3646.012 
3 6 0 8 . I l l 
3 602.192 

QC Pass 
3750.000 

368.5055 
361.4727 
359.7524 

QC P-ass 
3 T 5 0 0 

3 8 5 . 9 0 8 1 
3 8 0 . 6 0 " 5 
T " . T O ~7 T ~? 

NOCHECK 

379.9647 
583.6980 
379.2110 

NOCHECK 

381.94 4 9 
382.6683 
J!> 1 1 . 4 J A o 

QC Pass 
375.0000 

370.0676 
37 5.1676 
373.0048 

QC Pass 
375.0000 

364 . 91 
361 .1301 
366.34 96 

QC Pass 
37 5.0000 



ii ,a 1 y - . i s P.opo r r. OC S t a n d a r d 

» ri'.n 

i. J •am 
•ai i i ta' 
a v g e 
SDev 

tt J 
tt2 

E r r o r s 
V a l u e 
R a n g e 

Elem 
Un i t s 
Avge 
SDev 
°,.RSD 

10.00000 

2068/1 
ppb 
363.274 2 

5.5112 
1.517092 

5 58.9806 
361.3532 

NOCHECK 

T'334 9 
Ppb 
366.4 4 66 

1.5807 
.4 313485 

j. 0 . 00000 

pp£< 

J.9 o0/J 
ppb 

364.5993 3 7 1 . 9 o 0 8 
5.4 938 3.66.30 

.9582662 .9847935 

56 7.9984 376.124 2 
361.0179 370.5249 
364.7816 369.2332 

NOCHECK NOCHECK NOCHECK 

T l 1 9 0 8 
ppb 
378.3700 

. 2604 
.0638114 

V-2924 
PPM 
3.79 5134 
.014350 

.3781125 

] 9v.o/: 

5 . 4 36J 
1 . 4 568 59 

367.0430 
37 7.4 84 7 
u7' . L>G(i>9 

Zn2138 
ppb 
371.5183 

2.3907 
.6434 880 

6.4 841 
1.803538 

364.0700 
2 . i a 5 5 

.594 54 01 
3 . 4 4 00 

. 6 5 7436.1. 

364.9795 364.0730 373.9380 
353.5545 366.2298 369.9934 
Sc'.234 1 361.9022 369.4775 

QC Pass QC Pass QC Pass 
375.0000 375.0000 375.0000 
10.00000 10.00000 10.00000 

ttl 
tt2 
tt3 

368.0833 
3©6.327 6 
364.9237 

378.13 50 
373.3253 
378.64 99 

3.809221 
3.79 564 6 
5.780535 

57 4.2368 
570.5730 
369.74 1.7 

• r o r ? 
V a l u e 
Ranc ie 

GC Pass 
37 5.0000 
1.0 . 00000 

QC Pass 
37 5.0000 
1.0 . OOOOO 

QC Pass 
3 . 7 50000 
10.OOOOO 

QC Pass 
37 5.OOOO 
iO.OOOOO 

- I n t S t d 
Mode. 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
T i. ni f 

15000 
.OOOOOOO 
.OOOOOOO 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED NOTUSED 

ttl 
tt2 
tt3 

15000 
15000 
15000 
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a n a i 

r-1 ( 

, i a R e p o t 1. 

! : [•; T X 

•on me 3 . 0 / 2 8 / 9 0 

C l a n k 5am a i e 

5am a i •' I'laina . I 
0 8 ; 5 4 : 5 0 

0 ( i f i ,H ie i i t . : 

M o d e . CONC t o r r i a (.:: t r. 1. 

E Tern 
U n i t s 
A v g e 
S D e v 
.,RSD 

,-, 1 
# 2 
# 3 

A g 3 2 8 0 
p p b 
. 0 4 2 5 2 2 3 
. 4 94 5 9 6 7 
! 1.63 . 1 4 6 

. 4 1 . 6 3 9 4 6 

. 2 2 9 4 7 1 9 
- . 5 1 8 3 0 0 

A 1.3082 
PPM 
-.009117 
.001410 

15.4 6 549 

-.009249 
-.00764 6 

010456 

H S J. O 

2 . 0576 13 
.531315 

26.07521 

1.791935 
1.673609 
2.64 7310 

5 24 9<, 
PPb 
2 . 0 925" 
2. 151077 
102.7Q7Q 

1 

4. 5S73o 
.4 963436 
1.24 2512 

Z a 4 ? Z : ' 
p p b 
. 1 54 707 1. 
. 1022559 

66 . 1.1. 584 

. 0 6 9 6 1 2 6 

. 1.263207 

. 2 6 8 1 8 8 2 

ppb 
.201953 9 
.0260255 
12.88687 

.174 2438 

.205724 2 

.2258386 

poo 

2.550851 
90 . 05600 

. Q91897o 
1.76 139 5 
5.744355 

E r r o r s LC Pass 
High 10.00000 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

• 10.0000 

Ca3179 
PPM 
-.000397 
.000350 

88.16893 

LC Pass 
.2000000 
.200000 

860 
.00004 84 
26.05140 

LC Pass 
10.00000 
-10.0000 

Cd2265 
ppb 
--.001333 
.061050 

4562.252 

LC Pass 
100.oooo 
-100.000 

Co2286 
ppb 
. 7095371 
.3714843 

LC Pass 
100.0000 
-J 00.C10 

Cr2677 
ppb 
. 1908996 
.5635559 
297.8298 

LC Pass 
100.0000 
- 100.000 

Cu3247 
ppb 
1.599006 
.68764 9 

4 3.004 81 

LC Pass 
100.0000 
- 100.000 

Ee27 1.4 
PPM 
. 004 .1 94 5 
.0101115 
24 1 . 059,., 

41 
#2 
tt 3 

• E r r o r 
!•! i gh 

---Low 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

-.000600 
.0000072 
- .000600 

10 Pass 
5.000000 
-5.00000 

/F4a2599/ 

- .000828 
.000292 

35.21215 

.0002415 

.0001520 

.000164 5 

l. C Pass 
•5 . 00000 '' 
-- 5 . 00000 

K- 7664 
ppb 
14 . 253. 2 
24 .8. 
174 .: 

3 59 
0 6 

• .055372 
-.015780 
.06 56378 

LC Pass 

- 5.00000 

L i 6 707 
i 

7 o -
.0543073 
9.401570 

.3253415 

.7364 203 
1 .0668 50 

LC Pass 
50 . '"00 00 
- 50.0000 

M -12 7 9 f 
PPM 
. 0068933 
.0038287 
55.54 262 

.7 501836 

.2090106 
- '. 536495 

LC Pass 
i. 0 . 000'' '0 
- 10.oooo 

ppt± 
330054 90 
00037 53 

.0325902 
2. "253732 
1.660694 

LC Pass 
. OC'00;0 

-25.0000 

Mn257o 
PPM 
. 0001.774 
.0000934 
52.63694 

- . 007 i. ; i 
. 0073205 
. o i : 

l. d Pa-

- . 1 000OC' 

Mo2020 
ppb 
. 9 5 4 8 7 1 4 
.4 772108 
49.9764 5 

t i J. 

ft 2 
»3 

.000536 

.000828 

.001120 

41.56229 
-7.00870 
3.207288 

.. 6156186 

.6018682 

. 51.54 371. 

. 06 24 777 

. 0039 l. 19 

. 0092904 

.0006766 

.0004 309 
-.000060 

0002707 
. 0001775 
, 000084 0 

.6180255 
1 . 500960 
. 74 56286 

E r r o r s LC Pass 
High .1000000 
Low 

E l e r n 
U n i t s 
A v g e 
S D e v 
%RSD 

# 1 
» 2 
it 3 

- . .100000 

N a 5 8 3 9 
p p b 
1 . 5 3 1 4 7 5 

. 8 8 9 5 
5 8 . 0 7 0 5 6 

1 . 0 1 1 6 3 8 
2.558364 
l.024421 

E r r o r s LC Pass 
l i g h 00.000 

LC Pass 
5000.000 
-5000.00 

Ni2316 
ppb 
.6669179 

151.9314 

.8608632 
-.429295 
1.569135 

LC Pass 
40.00000 

LC Pass 
1.00 . oooo 
-100.000 

2203/i 
ppb 
-3.04122 

3 192° 
14 2.0248 

1 .. 18254 7 
-2.35613 
-7.4 5009 

NOCHECK 

LC Pass 
5.000000 
- 5.00000 

2203/2 
ppb 
1.34 5564 
3 .4 82259 
258.7955 

.5837354 
•• 1 . 5 54 69 
5.207645 

NOCHECK 

LC Pass 
5.000000 
• 5.00000 

LC Pass 
.0150000 
-.015000 

- . 114 526 
1 .630880 
1424.031 

.6504064 
1 .98727 

.9932366 

LC Pass 
3.000000 

1.554 552 
1.154 556 
74.26936 

.244 4457 
2.423416 
1 .995735 

LC Pass 
5.000000 

LC Pass 
100.0000 
-100.000 

Sb2f 
ppb 
. 5310868 
2.01535.1 
379.4769 

- 1 . 43483 

209,-
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Ana 1y a i Repo t t Bl a n k Sample Wed 1C-

[ ) W 

E 1. am 
I n i i ( a 
Avge 
SDev 

*RSD 

tt) 
tt? 

E r' r o r s 
H i g h 
Low 

• --ooo. 00 

?.c - c / i 
ppb 
6 . 080025 
2.027015 
3 1 . 7 8 0 6 ? 

4 0 . 0 0 0 0 

2 0 c 8 / 2 . 1 9 6 0 / 1 
p p o " p p b 
•2.38930 -.4 6724 8 
4.02753 4.733264 

168.5301 1015.008 

4.219333 1.709568 4.924282 
6.o79358 
8.241334 

NOCHECK 

•2.53754 -2.38691 
-6.3414 2 -5.93912 

NOCHECK NOCHECK 

.o /: 

5.00000 

' 881 

• OOO' 

... l , . 

ppi 
2.563137 2.967917 
4.032683 2.758022 
157.3359 92.92784 

-2.09276 
4.824 172 
4.\ 5300x 

NOCHECK 

o.151o19 
1.702182 
1.069952 

On)899 

pp. • 
• . .1 i 534 0 
. 44 3552 

3 9 } . 6 9 2 0 

. 3...,833 1 4 
-.50504 0 
•.3 03011 

LC Pass LC Pass 
100.0000 100.0000 
-100.000 -100.000 

.1 i i. . J 4 6", 

. 0 35 50 5'' 

.. 04402533 
- . 0080 58 

LC Pass 
100.oooo 
-100.000 

E lem 
Uni ta 
Avge 
SDev 
%R5D 

TI 3 3 4 ' 
ppp 

7? , 
.0729695 
26.20784 

T l .1 903 
ppb 
2.469462 
1.727025 
69.93529 

V-2924 
PPM 
.0002113 
.0003497 
165.4663 

Zr.2138 
ppb 
-.227348 
.1109 57 

48.80513 

tt 1. 
tt2 

r o i • s 

H i g h 
l. ow 

I n t S t o 
M o d e 
E l e o 
Wav1 e n 
' W g e 
S D e v 
%RSP 

.1961510 

.. 33704 56 

.2°9 5405 

LC Pass 
100.oooo 
!00.000 

1 
T i. m e 

) 5000 
.0000000 
.0000000 

2.4 5414 1 
4.204 097 
.7 501481 

LO Pass 
10.00000 
- I 0.0000 

NOTUSED 

••- . 000192 
.0004178 
.0004086 

LC Pass 
.0500000 
.0 50000 

NOTUSED 

-.555357 
-.158682 
-.168004 

LC Pass 
20.00000 
20.0000 

4 
NOTUSED NOTUSED 

6 

NOTUSED 
7 
NOTUSED 

•rt 1 
tt2 
tt3 

15000 
15000 
15000 

209 



Ana 1 ys 1 s Repo r t. OC Standard 1 0 - i n 

O; :tliC'..j: MI/. 3<u'lij.) J c: Name 
Run T i me : 10/28/98 0C>: 01 : 1 7 
•".; oi.'n; n t : 
Mode: CONC Corr. factor: 1. 

:RI Doer -iter 

r .1 em Ag32S0 A15082 
Uni Ls ab PPM 
Avge : J.05729 .194 94 98 
SDev .31665 .0036196 
%RSO 4.071586 1.856665 

4 1 20.27540 .1914702 
S2 19.15375 .194 634 5 
#3 20.74274 .1986947 

E r r o r s QC Pass QC Pass 
Value 20.00000 .2000000 
Range 50.00000 50.00000 

Elem Ca3179 Ca3968 
Uni t s PPM PPM 
Avge . 0014230 .0010156 
SDev .0007007 .000164 2 
%RSD •19. 23723 16.17079 

As1890 
ppb 
20.35305 
1.46222 

T 1 O A I Q ? 

18.69665 

QC Pass 

Cd2265 
ppb 
10.03305 

.42747 
4 . 260! .1 

R~24 9o 
ppb 
199.4 595 

1.0297 
. 5162907 

20L.3317 
199.5965 
198.34 03 

QC Pass 
200.0000 
50.00000 

Co2286 
ppb 
10J.7974 

. 1 798 
. 1766001 

Ba4 934 
ppb 
196.9757 

. 8756 
. 444 4973 

196.934 3 
197.8711 
196.1214 

QC Pass 
200.0000 
50.00000 

Cr2677 
ppb 
19.78759 

.54 233 
2 . 74 .1033 

BcSLZO 
ppb 
10.13129 

.00330 
.03259]7 

1.0. 134 79 
10.13084 
.10. 12824 

QC Pass 
10.00000 
50.00000 

Cu324 7 
ppb 
52.61880 

.65290 
1.24 0819 

ppb 
-.644215 
4.222817 
655.4 999 

3.5947o2 
.85069 

-.6767lo 

NOCHECK 

Fe2714 
PPM 
. 2225320 
.0016622 
7467715 

tn 
tt2 
»3 

.0018275 

.000614 0 

.001827 5 

0008595 
001164 3 
00 1.04 3 1 

i 0 . A 2 .1 4 9 
9.57 5031 
I 0. 10257 

10,.0599 
1.01 . 6043 
101.8280 

1.9 . 75129 
19.26396 
20.34692 

55.37240 
52". 22335 
52.26065 

. 22354 53. 

.22066 

.22553^1 

E r r o rs 
Va 1 ua 

—Range 

Elem 
Uni t s 
Avge 
SDev 
oRSD 

NOCHECK 

.1993938 

.0001114 

.0558721 

NOCHECK 

K-7664 
ppb 
5.1104 55 
34.87794 
682.4322 

QC Pass 
i 0 . \. . a00 
50.00000 

L i6707 
ppb 
198.9384 

1.0802 
.54 2974 0 

QC Pass 
100.0000 
50.00000 

Mg2790 
PPM 
. 004 3701 
.0C19666 
15.00250 

QC Pass 
20.00000 
50.00000 

Mg2852 
PPM 
.0004 214 
. 0000760 
10.04 232 

QC Pass 
50.00000 
50.00000 

Mn2 576 
PPM 
. 0302093 
. 0001.364 
. 4 514368 

N0CHEC 

Mo2020 
PPb 
200.6 4 89 

1 . 2589 
. 6 174558 

ttl 
tt2 
tt3 

.1.995203 19.86793 199.9631 .0055055 .0004923 .0303032 200.6524 

.1993747 -34.7203 199.0418 .0020992 .00034 11 .0300528 201.8861 

.1993014 30.18369 197.8102 .0055055 .0004309 .0302718 199.4082 

E r r o r s 
Val ue 
Range 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

QC Pass 
.2000000 
50.00000 

Na5889 
ppb 
5.0254 52 
.752236 

14.96852 

NOCHECK 

N12316 
ppb 
79.69542 

.9^028 

QC Pass 
200.0000 
50.00000 

2203/1 
ppb 
5.996911 
3. 1 12024 

NOCHECK NOCHECK 

6.974 560 
.682730 

1.167299 51.89379 27.98204 9.789578 

2205/2 
P'pO 
7 . 4614 54 
2.087867 

QC Pass 
.0300000 
50.00000 

Sel9&0 

11.30897 
2.62297 

23.19375 

QC Pa as 
200.0000 
50.00000 

121.0896 
1.7396 

1 . 4Z66* 

ttl 
tt2 
1*3 

E r r o r s 
Val ue 

5.268326 80.4^650 8.4 33219 
4.131734 78.67509 
5.626245 79.91466 

NOCHECK QC Pass 
80.00000 

2.491182 
7.066530 

NOCHECK 

6.8 52617 
9 . "'36064 

7.579758 
7.357666 

5.7 4 5630 6.186257 

NOCHECK QC Pass 
6.000000 

1.4 . 20769 
9.099320 
10 . 61.939 

QC Pass 
10.00000 

1 1 9 . 907 
120 .271 .4 
1 2 3 . 0 3 7 4 

rfC VQss 
1 2 0 . 0 0 0 0 



..." l e ni 
Uni I.: 
Avge 
GOev 
",. RSD 

?0o8/J. 
ppb 
118.S a l 3 

4 . 090 5 
5.4 4143 5 

50.00000 

2068/' 2 
ppb 

122.2012 

2.964427 

1900/ J. 
Ppb 
10.4 0769 
8.80900 

04.63934 

I 9. .0 

p p 6 

.1 

I 

"05810 
8 ' 9 8 0 

1 

C Ci 0 0 0 

1 

2.6083 
3 . 0 5 3 7 
39 D967 

0006 

•IU 
,pb 

. 99 7 2 
i079650 

K . 0 8 1 4 
. 6 9 8 ] 

3.,08296 

ttl 
tt2 
,13 

E r r o r < 
V a l u e 
Ranaa 

115.6771 
123.4747 
117.4 321 

NOCHECK 

122.0223 18.05576 
118.6714 .7750369 
125.9099 12.39426 

NOCHECK NOCHECK 

12.23674 
13.25442 
9..'3127 

NOCHECK 

194.7193 
188.5394 
194.7163 

QC Pass 
2 0 0 . 0 0 0 0 
50.00000 

196.0008 
195.5501 
197.44 4 0 

NOCHECK 

I 92. 1122 
192.7 586 
191.3734 

QC Pass 
200.0000 
50.OOOOO 

Elem 
Un i t s 
Avge 
SDev 
'I, RSD 

T13349 
ppb 
197 . 1.4 94 

. 2586 
.1311621 

T l 1 9 0 3 
ppb 
22.18516 

.56 140 
2.530511 

V - 2 9 2 4 
PPM 
. 1 .019698 
. 0 0 0 5 8 9 0 
. 5 7 7 6 0 6 1 

ppb 
4 0.06320 

.093 52 
.2334197 

ttl. 
tt2 

r o r 
Val ue 
Ranee 

196.8834 
197.3998 
197.1650 

QC .Pass 
200.0000 
50.00000 

22.51674 
21. . 53697 
22.50177 

QC Pass 
20.00000 
50.00000 

.1018899 

.1014 249 

.1025947 

QC Pass 
.1000000 
50.00000 

40. }6552 
39 . -'85 78 
4 0.04100 

QC Pass 
40.00000 
50.00000 

- I n t S to! 
Mode 
Elem 
!M a v ] e n 
Avge 
SDev 
%RSD 

1 

Time 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

ttl 
tt2 
tt3 

15000 
15000 
15000 

211 



(ma 1 y 1.:, Re por t " U n d a r d WO 

Method. MI A Sampi? Name: ISA 
Run Tune: 10/28/98 0 ? . 2 u : 5 l 
Common i..: 
Mode: CONC 

fl .1 e n i 
Un i. L. 
Avge 
SDev 

Ag32S0 
. <b 

250173 
.4 07305 

162.809 5 

f a c t o r : 

A l 5083 
PPM 
471.2133 

. 6853 
. 14 54 238 

A s ] 8 9 0 
ppp 
2.4 692.14 
2.68714 5 
1.08 . 8259 

ppb 
. 9545042 
. 7001431 
73.55149 

'^,1 
ppb 
-2.11304 

.10898 

ppb 
. 5855885 
.0102432 3 3 6 8 4 7 5 

' 1656 8 5 . 7 4 1 

t t l 
#2 
#3 

E r r o r s 
V a l ue 
Range 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

-.141714 
0919248 
-.700729 471.8290 

47 1.5359 5.045736 
470.4749 2.631829 

. 74 5035 -2.1.4 548 
.4126239 -1.99152 
.7053535 -2.20212 

NOCHECK QC Pass 
500.0000 
20.00000 

.3947514 

.574 6062 

. 38.14 073 

NOCHECK NOCHECK NOCHECK NOCHECK 

Ca3179 /) Ca3968 Cd2265 
PPM PPM ppb 

3463 52.621087 2.791475 
1.1673 .035918 .082077 

2853556 1.570355 2.940282 

236 
ppb ppb 
1.4 70643 9.523339 
.659800 .405506 

4 4.864 74 4.236998 

Cu3247 
ppb 
1.926083 
.2704 02 

14.03896 

1.407366 
1 . 55387 .1 
.0367205 

NOCHECK 

1o4 580? 

ttl 
tt-2 
ft 3 

E r r o r 
Va I . • 

--Range 

Elem 
U n i t s 
Avge 
SDev 
?«;RSD 

407.8560 52.668059 
4 07.5211 82.594 958 
4 09 . 601.8 

QC Pas a 
500.COO" 
20.00000 

Fe2599 
PPM 
.158.9559 

. 24 09 
.1515399 

30 o 2 

oo>: 

K-7664 
PP b 
- 10. 1895 
10.4 54 0 

102.3993 

7 79802 
P -'07 a — 

NOC! ir 

L16707 

. 26 55106 

.036238 5 
P. r-r-

.737 1325 9.989278 1.854 158 
2.01.5746 9.285200 2.225132 
1.659049 .9.295689 1.698951 

NOCi If NOCHECK NOCHECK 

44g279(W Mg2852 Mn2576 
— PPM PPM 

4 68.8666 333.16152 .00.161.50 
. 9 5c,9 .01 186 .0000474 

.19981.62 .0357749 2.957629 

1.73 . 5 
173.5 
1. 74 . 0 

GO Po,. 

2 0.00000 

Mo2020 
ppb 

.. 9451.179 

. 4 130 la.,6 
43 . 3 00C0 

t t l 
t t2 

.158 . 8 1 3 8 
1 5 8 . 3 1 4 9 
1 5 9 . 8 3 4 0 

2 2 . 1 3 8 9 
5 . 5 4 7 5 7 
2 . 8 8 1 9 1 

>05252: 
?5614 3: 

54 60 35; 174 95 
468.3055 S53.1524 9 
469.94 8 1 335.15711 

.0015694 

.0016061 

. 0016634 

700836 
774986 
7 o ~> —1 "7 

E r r o r s 
V a l ue 
Range 

Elem 
U n i t s 
Avge 
SDev 
%R5D 

t t l 
tt2 
#3 

E r r o r s 
V a l u e 

NOCHECK NOCHECK 

N a 5 8 8 9 • N i . 2 3 1 6 
p p b p p b 
7.683540 96.23979 
1.276333 1.01009 
16.60696 1.04 95 5 5 

6.52104 2 9 5.52504 
7.492557 97 . 39503 
9.05204 1 95.80.1.52 

NOCHECK 

2205/1. 
ppb 
• 4 . 8..,7o3 
5 . 4 5079 

69.0o239 

5 . 95967 
• 7.79308 
- 1 . 1501.3 

NOCHECK NOCHECK NOCHECK 

QC Pass 
500.0000 
20.00000 

2203/2 
ppb 
2. 158 340 
.883970 

4 0.9 5603 

2.202 560 
3 . 0 1937 1. 
1. . 253090 

NOCHECK 

NOCHECK NOCHECK NOCHECK 

4.20794 2.434387 
1.68543 3.493463 

40.0 53 53 1.4 3.504 8 

• .51.4863 
- . 530574 
. 4534 173 

NOCHECK 

-5.02253 
- 2.26996 
"*' [.J . \.j *...» 1 o 

NOCHECK. 

.... p o 2 1 

6 . 39149'-
1^1^254 

NOCHECK. 



A n a l y s i s Re per L QC S t a n d s r- i w a d 

fx r i y f 

f 1 om 
Uni t.a 
Avge. 
SDev 

ttl 
tt2 
tt3 

E r r o r : 
Val ue 
Range 

Elem 
Uni t s 
Avge 
SDev 
%R5D 

2060/ i. 
ppb 
3.682059 
7.130300 
193.0271 

7.226529 
0.3 56044 
-4.53599 

NOCHECK 

Ti334 9 
ppb 
•• 1 .70414 

.11298 

... 6 6 6 / ,. 

ppD 
1 . 810.287 
5 . 05-1 1 70 
278.0868 

5.94 236 
5.4 09893 
3.963330 

NOCHECK 

Tl1903 
ppb 
. 4 031779 

.1. 9 6 0.'' .!. 
ppb 
• 2.33530 
7 . 6 5057 

5.21 .0080 

- 10.9953 
5.632473 
. 2 114 11 5 

NOCHECK 

V-2924 
PPM 
.001315 
.000368 

6.629795 196.2860 27.98036 

1960/2 
ppb 
- 5. J i 97^ 
3.02905 

59.17960 

- 2.04 218 
5.21.755 
3. 099.5 > 

NOCHECK 

7n2138 
ppb 
- .421402 
.219175 

52.01084 

Si. 2881 
PPP 

24 .274 34 
4.4 2662 

18.25575 

28.67613 
19.82551 
<->/) 7, O T t c, 

NOCHECK 

• 4 . 020. 56 
~ 1 7 i 7 5 

5 3 . 2 0 8 9 8 

- 4 . 5 5 7 7 2 
- 1 . 7 1 7 9 5 
... s _ 9 8 3 9 - a 

NOCHECK 

. 0 4 4 " . : 
- ~ " ~ ; A a 7 " 

1.6 . 1 0 7 2 * . 
1 6 . 0 2 6 9 . . 
1< . 1.020." 

NOCHECK 

ttl . 
tt2 
tt3 

r o r : 
Va 1. u e 
Ranc ie 

- 1 . 8 1 9 5 6 
- 1 . 6 9 9 0 9 
- 1 . 5 9 3 7 7 

NOCHECK 

• . 5 0 4 7 9 7 
. 7 6 7 8 3 1 4 
. 9 4 64 4 9 3 

NOCHECK 

.001717 

.001255 

.0009 95 

NOCHECK 

203 584 
4 091.99 
64 64 25 

N0CII EC 

- I nt.Std 
Mode 
E1 em 
Wav1 en 
Avge 
SDev 
"..RSD 

I 
T ime 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

tt 1 
tt2 
tt3 

15000 
15000 
15000 
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A n a l v K e p o r t 

M R 1.11 c - l : M IX 
Run Time: 10/28/91 
Commen . : 
Mode . .. ONC Co r r . 

03. S t a a n o l a r o 

5am p i a Nam©: TSB 
0 9 : 4 0 : 1 2 

T a c t o r : 1 

0 v 

Elem 
Uni t ; 
Avge 
SDev 
%RSD 

AgS2S0 
ppb 
191.4676 

. 384 3 
.2007224 

0 1 2 0 8 ? 
PPM 
4 74.7183 

1.5192 
.320021 1 

A a ! 8 o r 

ppb 
96.60828 

.39768 
.9291997 

B- -2196 
p p b 
9 3 4 . 4 3 5 2 

3 . 0 6 7 7 
. 3 2 8 . 2 9 7 7 

Ba4 934 
ppb 
465.2036 

. 5634 
. 121.1120 

B o 3 i 3 0 
ppb 
4 58.5 54 5 

1.6226 

6 J .. _. 

PPb 
887.6 4 09 

2 _ 9493 
~ 3 r - a Q 9 

ttl 
tt2 
tt3 

E r r o r s 
Value 
Range. 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

191.3723 
191.1395 
191.3904 

QC Pass 
200.0000 
20.00000 

.0.7199 
1.99 54 

4353411. 

4 73.9535 
473.7334 
476.4679 

QC Pass 
500.0000 
20.00000 

Ca3968 
PPM 

52.507466 
.055143 

2.199156 

96.09130 
96.08871 
97.64484 

QC Pass 
100.oooo 
20.00000 

Cd2265 
ppb 
831 .3676 
2 . 0 592 

. 24 7 5361 

931 I '4 0 
937.4238 
934.5873 

NOCHECK 

Co2286 
ppb 
427.0379 

1 . 76 12 
. 4 1.23800 

4 64.5604 
4 6 5.5308 
465.4 846 

QC Pass 
500.0000 
2C 00000 

Cr2677 
ppb 
44 5 . 9031. 

1. . 6697 
.5761363 

4 57.2634 
4 53.024 2 
4 60.37 59 

QC Pass 
500.0000 
20.00000 

Cu3247 
ppb 
4 95.91. 4 9 

1 . 4 89 5 
. 3005522 

8 8 5 . 9 j 8 9 
89J. . 04 63 
88 5.9574 

NOCHECK 

176.44 85 

-"988898 

ttl 
tt2 
tt3 

4 08.6764 
410.8196 
412.6636 

52.4 46909 

32.. 520705 
82?.5041 
855 . 274 1. 
8 5 "• 5 2 4 7 

4 26.8104 
4 2 5.48 I. 9 
423.9714 

445.7021 
44 2.5510 
44 5 .6715 

4 9 7 . 4 i. 4 8 
4 95.8988 
4 94.4 560 

E r ro r? 
Val aa 

—Range 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

QC Pass 
500.0000 
20.00000 

F62 599 
PPM 
160.9345 

. 4 179 
.2597019 

NOCHECK 

K 7664 
ppb 
"5.68710 
14.10014 
2- " .9 320 

QC Pas a 
j COC .000 
20.00000 

L i 6707 
ppb 
10 54.007 

. 353 
. 081394 6 

QC Pass QC Pass 
a 0 0.0000 300.0000 
20.00000 20.00000 

Mg2352 
PPM 

790 353 093 1.3 
83 5 .01714 
664 .03)504 7 

QC Pass Q3 
500 . OOOO ..'.-r . . a ; 
20.00000 20.00000 

Mn2 576 
PPM 
. 4 517637 
.0013772 
.304 84 6 1 

M o 2 0 2 0 
p p b 
8,3? t, Cs o 8 

3 . 1 0 0 1 
. 5 5 1.24 2 5 

ttl 
B2 
tt3 

160.6 572 
160.7307 
161.4151 

3 . 33974 1. 
1.5 34 039 
- 2 i . 9 3 5 1 

1054.4 49 
1054.555 
10 53.019 

4 76.2052 
4 76.554 4 
4 79.0976 

35.07381 
33. 1.06 51 
3.3 . 09907 

.4 51. 1286 

.4 508187 

.4 5334 39 

880.6663 
880 . 976c, 
886. 184 5 

E r r o r s 
V a l u e 
R a n g e 

E l e m 
U n i t s 
A v g e 
S D e v 
%RSD 

ttl 
tt2 
#3 

E r r o r s 
V a l u e 

K CHECK 

• 8 8 9 
..) 

... 17531 
. 36253 

2.977597 

1 1. . 76200 
12.4 3949 
12.32445 

NOCHECK 

NOCHECK NOCHECK 

Ni2316 2203/1 
ppb ppb 
80 3.4 993 4 3.02 563 

.2910 5.34689 
.0362147 13.58930 

803.2127 
803.4 909 
803.794 4 

QC Pass 
IT 00.000 

4 9.232 5 9 
4 9 9 9 91 8 
7 "7 . : ' 1 O 7 v.j / . LJ /. j. 6 6 

NOCHECK 

OC Pass 
500.0000 
20.00000 

NOCHECK 

4 3 . c . 9 9 8 4 
4 3 14 3 1 7 
4 9 . 9 7 7 9 9 

NOCHECK 

QC Pass 
.5000000 
20.00000 

NOCHECK 

45.54292 
42.83743 
4 5.36412 

QC Pass 
50.00000 

47.4 3688 
40.54 635 
49.18232 

QC Pass 
50.00000 

DO /' . 16-'a 
582.0668 
582.0117 

214 
QC Pass 
600.0000 



'0 00000 

01 oo, 
' • . ' in t. 

Avge 
SDev 
5 RSD 

tt 1. 
it 2 
i. .3 

E r rors 
Val ue 
Ranae 

20oS/ !. 

593 . ,81 50 
1. I. . 4 0-19 

I. . 9507 15 

C-OoO 
ppb 
78 
9.5811 

1.081035 

29O0/1 1960/" 
ppb ppb 
42.80550 47.177C8 
11.184 54 10.4 5084 
26. J 23^8 22. J 0999 

5 i 588.. On j 9~> p. , ,; - . -
ppb ppb- r 
916.2194 844.5424 -GO.ooO 
2 . 4683 5 . 0^9Q | f (.,9.;:.,, 

.2694255 .601654c. .185007. 

584.5581 
590.2744 
60o.6326 

NOCHECK 

588. 4372 
5 9 0 . 2 7 4 4 5 7 7 . 9 6 8 4 4 5 . 6 4 5 5 1 

30. 4 74 9 569.7189 

NOCHECK 

52.29605 45.0.I.0J4 918.7033 859.5255 910.9724 
37.99990 916.1385 34 4.2226 
58 . ..,2 119 9 1 5 7665 84 9 . 4811 

NOCHECK 

922.34 56 
930.66 14 

NOCHECK NOCHECK NOCHECK NOCHECK 

E 1 em 
Uni t s 
Avge 
SDev 
%RSO 

ttl 
tt2 
#3 

r r ci r s 
Val ue 
Ra no a 

I f i t s tas 
Mode 
Elem 
Wavlen 
Avge 
SDev 
3, RSD 

T'334 9 
ppb 

T11908 
ppb 

-1.60028 90.4 5325 
.11655 .4 3861 

55 .5401.452 

--1 • 75311 
1.51514 

- I .55259 

NOCHECK 

1 
T i me 

.1 5000 

.OOOOOOO 

.OOOOOOO 

39.96692 
90.94 4 08 
90.46376 

QC Pass 
i 00 . OOOO 

V-2924' 
PPM 
.4628663 
.0014103 
.304 6367 

.46 1.5289 

.4627304 

. 4 64 3596 

QC Pasa 
.5000000 

2.0 . 0 0 000 20.0 0 0 0 0 

Zn2138 
ppb 
890 . 1 58.1. 

. 8880 
.0997583 

889.3264 
891. . 164 5 
839.4853 

QC Pasa 
1000.000 
20.OOOOO 

4 
NOTUSED NOTUSED NOTUSED NOTUSED 

o 
NOTUSED NOTUSED 

tl 1 
tt2 
K-3 

15000 
15000 
1 5000 

215 



f i n x l y s i s R O D O I t o<: d / a d 

i' i a 11 111 /, Samp c a 
Ron 1 i m e ; 1 0 / 2 8 / 9 0 0 9 . ..in ; a-i 
l." ( •.! • I I (.. . 

Mode . OOi " oo r r . Fa;:: t o - : 

E 1 em 
Un i. fa 
Avge 
SDev 
.̂KSD 

3200 
b 
3.6309 
I.7102 
92334 

A 13003 
PPM 
5 . 04 365 2 
.016081 

.5183406 

A,--. | <- ao 

Pp.0 
4 95.8818 

2.9320 
. 601351 1. 

fa 3 r - o 

PDb 
4 9 J . 4 0 5 3 

3.4717 
.7064 850 

;3a-i -54 
ppi; 
455 . 07 3]. 

i .7 796 
. 5655691 

PPb 
490.5035 

2 . 0988 
.a 279352 

p ;..lk. 

50 J 8905 
4.133c 

. 8 2 7 5 7 9 4 

J' 1 
tt2 
#3 

4. .2139 
439.1482 
491 5305 

5.056006 
5.025455 
5.049435 

4 97.4 650 
497.7402 
492.44 23 

4 87 . 676'' 
49]. . 994 0 
4 94.54 50 

431.6922 
4 82.4 963 
485.0969 

4 33.6926 
4 39.7230 
492.7317 

4 90 .772.1 
500.3135 
506.612.1. 

E r r o r s 
V a l ue 
Range 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

QC ! ;SS 
500.0000 
10.00000 

Ca3179 
PPM 
1.945354 
.005184 

.2665024 

QC Pass 
5.000000 
10.00000 

564 960 
.012480 
6043528 

QC Pass 
500.0000 
10.00000 

Cd2265 
ppb 
486.3127 

3.2653 
.6714 576 

QC Pass 
500.0000 
10.00000 

Co22S6 
ppb 
493.4974 

1 . 4 891. 
. 2937230 

QC Pass 
500.0000 
10 000"0 

Cr2677 
ppb 
4 98.0604 

2.2137 
. 4 4 44 726 

QC Pass 
500.0000 
1.0 . 00000 

Cu324 7 
ppb 
517.9004 

. 9792 
.1890700 

QC Pass 
500.0000 
10.00000 

Fe2 714 
PPM 
5 . 1 31.97 2 

. 0 0 6 9 J 5 
. 1 5 5 4 9 5 0 

#1 
#2 
tt3 

E r r 01 • 
V a l uo 

"•Range 

E lem 
U n i t s 
Avge 
SDev 

1.945961 
1.939893 
.1 . 950209 

QC Pass 
2.000000 
10.00000 

-9341.05 
.014247 

.2858409 

2.079006 
2.060723 
2.055147 

QC Pass 
3 . 600000 
10.00000 

K-7664 
ppb 
4 951. . 39~. 

] 7 . 776 
. 35901 1.5 

483.9595 
4 84.9622 
4 90.0366 

QC Pass 
SOC.00CO 
10.00000 

i i 6 7 0 7 
ppb 
3986.70 5 

9.71 7 
. 2437372 

4 97.7812 
4 97.5018 
500.2095 

4 96.0 598 
49 7.6328 
500.4 337 

QC Pas? 

10.00000 10.00000 

513.8362 
51'7 . 8870 
51.6. 9279 

QC Pass 
8 0 0 . 3' 0 •" •. 
.1.0. 00000 

Mn2 576 
PPM 
4.98 5o79 
.012892 

. 2535790 

5 . 139013 
5 . .1.767 ~-
5 . 179 5! 

QO Paa • 

10.00000 

M02020 
ppb 
4 94.067 4 

1.0002 

tt.. 
ft 2 
tt5 

4 
4 

33205 
78886 
30225 

4 936.064 
4970.877 
4 94 7.229 

3975 . 742 
3994.256 
3990.117 

4 . C ;4 510 
4 . 052553 
4.0605oo 

4 . 040296 
4.025624 
4 .02994 0 

4 .. 9764 55 
4 . 900175 
5.000410 

4 92 . 0 1 I. 7 
4 94.9Q4 2 
4 96.60o4 

E r r o r s 
V a l ue 
Range 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

ass 
./OOOO 
00000 

5839 
:>fc> 
797 . 2 
10.283 

3310355 

QC Pass 
5000.000 
10.00000 

N i 2 3 1 6 
ppb 

2.9152 
. 61.74312 

QC Pas-, 
4 000.000 
10.00000 

2203/1 
ppb 
5" 1.1354 

9 5 9 5 8, 
. 4 7 5551.2 

QC Pass 
4.000000 
.1.0 . 00000 

2 2 0 5 / 2 
p p b 
5 0 5 . 2 4 7 0 

C ~T 0} 7 

1 . 1 .46445 

QC Pass 
4.000000 
10.00000 

513.3637 
3.9949 

.7774243 

QC Pass 
5.000000 
.1.0.00000 

507.6692 
2.8589 

. 5631.4 30 

QC Pass 
500.0000 
10.OOOOO 

tt 1 
82 
tt-3 

E r r o r s 
V a l ue 

4 776.4 36 
4808.777 
4 807.333 

QC Pass 
5000.000 

4 69.7194 
471.3637 
4 75.3860 

Q" 'ass 
3000 

529.5211 
530.064 8 
53a.0201 

NOCHECK 

5 K . 2620 
498.9053 
506.5545 

NOCHECK 

516 . 6092 
509.2306 
515 .7012 

QC Pass 
500.OOOO 

510.8888 
505.4 281 
506.690 3 

QC Pass 
500.OOOO 

505 . 
510.5725 
50 5.6938 

216 
QC Pass 
'00.0000 



t QO C t a n d a i d I !. 0 P. 9 't AI 

r: em 
' >> i i t 

Avge 
SDBV 

':.RS; 

tt J. 

E r r o r s 
V a l ue 
Range 

E lem 
Uni 
Avge 
SDev 
''.RSD 

0.00000 10.00000 

2060/2 2060/1 

Ppb 
50o.1395 

5 . '194 3 
. 6903765 

509.9330 
503.0539 
50 5.4 300 

NOCHECK 

Ti 334 9 
ppb 
400.2170 

1.9754 
. 41 13585 

507.9266 
5 . ...4 33 

I . 1 1 2 1 2 7 

505.630 5 
514.5251 
505.024 3 

NOCHECK 

T l 1 9 0 3 
ppb 
506.044 2 

2.3383 
.4 712196 

19„0/1 

5.1 3 . 924 8 
1 . 5782 

. 2631639 

512.4 974 
515.2478 
514.0295 

NOCHECK 

V-2924 
PPM 
5.04 7987 
.017397 

.34 4 6327 

19..: 0/2 
ppb 
504.545 2 
4 .9 579 

. 98; 

510.0850 
500.524 8 
505.0250 

NOCHECK 

Zn2J 33 
ppb 
4 92.3 559 

1.7354 
.3622651 

10 .00000 1.0 . 00000 

Si 200.1. On 1.899 
ppb ppb 
4 00 . ̂ 209 4 90 c.67 7 

2 . 5701. 
c,"-7Qnq 

5.0323 
1.056792 

4 76.5037 4 87.704 8 
4 80.0344 4 92.5020 
406.5696 4 91.994 0 

QC Pass QC Pass 
500.0000 500.0000 
10.00000 10.00000 

1 . 7a i:: 
.5 58217: 

405.54 30 
4 8o.55 54 
4 08 . 7 7 7 r. 

QC Paaa 
500.0000 
10.00000 

t t l 
tt? 

r o i -

V a l u e 
f O l V I F : 

478.4372 
4 79.0736 
4 32.3427 

QC Pass 
500.0000 
10.00000 

505.9898 
505.0006 
509.54 25 

QC Pass 
500.0000 
I0.OOOOO 

5.034289 
5 . 04 2.1 09 
5.067 561 

QC Pass 
5 . OOOOOO 
10.OOOOO 

4 92.38 56 
494.8293 

QC Pass 
500,OOOO 
I 0.OOOOO 

I n t S t d 
Mode 
Elem 
Wavl e n 
( age 
SDev 
•..RSD 

1 
Time 

15000 
.OOOOOOO 
.OOOOOOO 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED NOTUSED 

\\ 1 
It? 
tt 3 

1 5000 
1 5000 
15000 

217 



A n a l v s i s R e n o r t. f, I a 11 K S a ffi r> 1 e w . . , : j , r , ? p ^ r . - ; xo •.•:>-' 

ao t 1 (c • • I : 0 T A " . a o , -1 ••' r-i arm" 
Run T i.mo : ' 9 / 2 8 / 9 8 I 0 : 0 5 ; J 5 

1 (D ' l l i i t : . : / ' ) I. : 

M o d e : CONC Cor r . " . . ' i c t o f : 1 

E1 ern 
U n i t s 

S D e v 

P 

68 

5 8 0 

.'So 5 
' 6 6 9 

A].5<">3? 
PPM 
- . 0 5 0 2 6 2 

. 0054.14 
1 1 . 2825 .1. 

A- J SQ0 

ppb 
2.381079 
1. . 357448 
57.00978 

8 2 4 9o 
ppb 
2.Ooo588 
1.593034 
77.08524 

5a4 934 
ppb 
.1169612 
. 1 114 962 
95.32751 

BcZIZO 
ppb 
. 4 644 915 
. 0394 774 
8.499065 

D 12250 
PDb 
- 1 . 1.992 2 
2.29019 

1.90 .974 r. 

il 1 
#2 
#3 

- . 1 
-.5. 
-.8-

15 
?7 

. 028923 

.027721 

.034143 

1.135214 
3.85656 1 
2.101460 

2.1J39i5 
.4131343 
3.597716 

-.00 5970 
14 53018 
2115521 

.4232009 

.4684101 

.5018635 

- 3. 15o5o 
• 1 . 78939 
1 .32830 5 

E r r o r s LC P a 
High 10.00 000 
Low -10.0000 

Elem 
Uni. t s 
Avge 
SDev 

Ca3179 
PPM 
.0002094 
.0003503 
167.2618 

LC Pass 
.2000000 
-.200000 

<Za^63) 

^ m 9 3 4 S 
. 0 0 0 4 24 5 
2 1 . 3 8 9 9 4 

LC P a s s 
1 0 . 0 0 0 0 0 
- 1 0 . 0 0 0 0 

Cd2265 
ppb 
-.09594 6 
.097466 

101.5837 

LC Pass 
100.0000 
-100.000 

Co2286 
ppb 
.3522149 
. 3610195 
102.4 993 

LC Pass 
100.0000 
-100.000 

Cr2677 
ppb 
-.24 2204 
.16 5274 

68.25734 

LC Pass 
100.0000 
-100.000 

Cu324 7 
ppb 
2.055992 
.83384 5 

40.55673 

LC Pass 
100.0000 
-100.000 

Fe27 14 
PPM 
.0061250 
.007 716 7 
125.957 5 

tt l 
«2 
#3 

.0000072 

.0006140 

.0000072 

.0024 404 

.0019139 

.0016002 

-.088350 
•- . 196989 
- . 002501 

-.051603 
.6350053 
. 4 0324 23 

. 0 6 1 9 0 1 

. 3 8 . 6 5 1 7 

. 2 7 8 1 . 9 4 

1 . 1 0 4 878 
2 . 6 6 1 2 8 2 
2 . 4 0 1 8 1 7 

- . 0 0 2 " 
. 0 1 0 2 1 i 
. 0 1 0 9 3 1 

E r r o r s 
H i g ! i 

—Low 

E lem 
U n i t s 

S D e v 
7.RSD 

tt 1 
it 2 
tt3 

LC Pass 
5.OOOOOO 
-5.00000 

LC Pass 
5.090000 
- 5.00000 

K-7664 
ppb 
-6.86521 
6.18088 

90.05191 

-4 .8 5926 
.. ]_ r 7999 

i C 

LC Pass 
3 . OOOoOO 
-5.OOOOO 

L16707 
ppb 
- 07124 7 
. 067630 

94.92505 

- . 14 8 511 
-.022795 
-.042437 

LC Pass 
50.OOOOO 
-50.OOOO 

Mg2 790 
PPM 
. 0020992 
. 0014 622 
"12.5685 

-.001686 
. 00701.95 
.0009637 

.0 Pass 

. 0.OOOOO 
10.0000 

^ g 2 3 50 s 

.0014 388 

.0004 601 
31 .9 7606 

.0019569 

.0012813 

. 0010732 

I. C Pass 
2 5.OOOOO 
-25.0000 

Mn.2 576 
PPM 
. 0000422 
.0000358 
84.77353 

. 0000835 

.0000214 

.0000216 

LC Pasa 
. 1 oooo-: " 
-. 100000 

M02020 
ppb 
1. . 025590 
. 5 57 52 0 

54 . 85995 

.7136162 
1 .41! r24 
.947429.1 

E r r o r s 
High 
L ow 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

ttl 
#2 
#3 

E r r o r s 
High 

LC 
1C 

P 

00 
000 

'490 
-405 
1.21 

""-54 
-7 

l.C Pass 
5000.000 
-5000.00 

N12516 
ppb 
— 7 p r . -7 

. 914 3231 
386.0098 

.8861604 
-.8087 53 
.6331883 

LC Pass 
.40 . OOOOO 

LC Pass 
100.OOOO 
- 100.000 

2203/1 
ppb 
• 2 -^74 72 
5.32159 

.255 . 944 6 

3 . 85103 1. 
-5.7 5619 
-4.91906 

NOCHECK 

LC Pass 
5.OOOOOO 
- 5.OOOOO 

2203/2 
ppb 
. 28 "2063 
1.531000 
564.2272 

-1.28155 
2423986 

1.8 79771 

NOCHECK 

LC Pass 
5.OOOOOO 
- 5.OOOOO 

-.569913 
1.103240 
193.5733 

.4 232821 
- 1.75446 
-.383572 

LC Pass 
3.OOOOOO 

LC Pass 
.0150000 
.015000 

.6793525 
3.34 4799 
565.9506 

3.651549 
-3.66279 
2.049304 

LC Pass 
5.OOOOOO 

LC Pass 
100.0000 
100.000 

.09 56H 
- 1 .56380 
-.605732 

218 
LC Pass 
60.OOOOO 



Ana 1 y s i s C lank Cample 

• UJ 

r lem 
a i , j . ta 

Avge 
SDev 
3, RSD 

tt 1 
«2 

E r r o r s 
H i g h 
Low 

Elem 
U n i t s 
Avge 
SDev 
'•'oRSD 

t t l 
#2 
tt3 

5000.00 

rooS/i 
ppb 
1 . 244034 
4.44 1856 

Ta.5/3 

1 . 6 5836 
5 . 2o4 92 

557.0527 196.8759 

-3.85809 2.068697 
3.34 0866 - 4.01326 
4.24 9326 

NOCHECK 

T i 3 3 4 9 
ppb 
.1712092 
.2202836 
128.663 5 

-.019726 
.4122193 
.1211346 

• -3.03052 

NOCHECK 

T l 1 9 0 8 
ppb 
.8853086 
2.09 5685 
236.5844 

.738004 5 
- 1. 15926 
3.023633 

].9.,0./ 1 
PPb 
- 1 . c8547 
8 . 9 .,. 6 1 o 

529.000 5 

7.128623 
-10.7003 
-1.48473 

V-2924 
PPM 
-.000308 
.000322 

1.-59026 
i . 9 8 ' 8 55 
106.6 0 5^ 

1 . 9 j. 4 8 1. 8 
- . J 50 1 !. 5 

NOCHECK NOCHECK 

2n21.38 
ppb 
- . 377359 
.1621o3 

104.5118 42.97527 

- . 000 5 51. 
.0000 563 
-.0004 29 

5 50563 
2 2 9 3 

2291. 57 

3.60000 

21288.1 

£ •' p t > 
2 . 336 58 5 
2 . 550885 
103 . .3 155 

4.868570 
2.354 584 
- .193!99 

Ppo 
1.59028 
i 39803 

87 .9]078 

.9 74 394 
-.60 594 2 
-3. 19051 

508 . 4-' i 5 

. 0085063 
- . 0 1 5 .1 !5 1 
.0274481 

LC Pass LC Pass LC Pass 
100.0000 100.0000 100.0000 
•100.000 -100.000 -100.000 

' r r o r s 
H i g h 
L ow 

- I n t . S t d 
Mode 
Elem 
W a v 1 e n 
Avge 
SDev 
%RSD 

LC Pass 
100.0000 
-100.000 

1 
T i me 

15000 
.0000000 
.0000000 

1C Pass 
10.00000 

-10.oooo 

LC Pass 
.0500000 
•• . 0 50000 

NOTUSED NOTUSED 

LC Pass 
20.00000 

-20.oooo 

4 
NOTUSED NOTUSED LOTUSED 

7 
NOTUSED 

t t l 
tt2 
#3 

15000 
15000 
1.5000 

219 



A n a l y s i s Report. - JOd I 0 2 9 - 9 ~ i c 

n e r i i o o : n l > . 
Rom T o n e : 1 0 / 2 0 / 9 . " 

1 .-omniei 11.. : 
node . CONC Oo; . . 

i. ] em 
Um t s 
H v 9 f-
SDev 
%RSD 

Au5280 
ppb 
-.092170 
1.4 26063 
159.04 07 

I NO. I e ;', 

10. 10:01 

f •/.. lo-.' i : 

A]5002 

PPM 
.02 544 5 
. 007 511 

29.51977 

...ime. -r.i.l. 

Asi 090 
ppb 
2 . 153 300 
2.054960 
95.45707 

y 
I..' ... *\. • 

opt, 
1 . .79409 ] 
.364532 

20.15152 

Ba4 954 
ppb 
. 2535553 
. 1627046 
69.69S52 

6:: 1 OO 
PDb 
. 4 991729 
.0341862 
o.04 8560 

f. i 7 55'" 
ppb 
. 4 5 3o8-o. 
2 . 974 052 
602.7994 

ttl 

«3 

••? 48125 
- - 471512 
.2762335 

. 023522 
016834 
030930 

1.062132 
4.523583 
.87 38358 

.7154 50 
1.017013 
1.124210 

.3628455 

.2370704 

.0507499 

.4 930592 

.5360035 

.4 684 562 

-2.84 327 
1 . 18854 7 
2.961777 

Errors 
High 
Low 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

LC Pass 
10.00000 

-10.oooo 
Ca3179 
•PPM 
.0091089 
.0021020 
23.07580 

LC Pass 
.2000000 
-.200000 

.0101291 

.0000663 

.6542510 

LC Pass 
10.00000 
-10.0000 

Cd2265 
ppb 
-•. 03 5493 
.082 596 

233.70 78 

LC Pass 
100.0000 
•100.000 

C022.86 
ppb 
. 6771990 
1 .003732 
14 3.9566 

LC Pass 
100.0000 
-100.000 

Cr2677 
ppb 
-.386463 
1.732241 
461.1668 

LC Pass 
100.0000 
-100.000 

Cu324 7,. 
ppb 
3.797767 
. 79164 2 

20.84 4 94 

LC Pass 
100.0000 
•100.000 

F e 2 7 J 4 
PPM 
.0123775 
. 020003-1 
161 .6537 

ttl 
tt2 
tt3 

.0078954 

.0115361 

.0073954 

0 .1.01 i. 1 7 
0102023 
0100752 

-.080181 
. 0598186 
- .O80 1 I 8 

.2002117 
1.85 5966 
•.004 581 

-2.59019 
1.021353 
.2089422 

4.254973 
4.254 67] 
2.833657 

. 000 ;. 1 05 

. 03546.a 

.00155 ( 

E r r o r s 
14 i.gh 
"tow 

E1 em 
Uni t s 
Avge 
SDev 
%RSD 

LC Pass 
5.000000 
-5.00000 

-.001702 
.000021 

48.22566 

0 Pass 
• .000OOo 
5.00000 

K- 7664 
ppb 
-2.6 5298 
15.13129 
570 . 3 50 .1. 

1.0": Pass 

• 5.00000 

L 16707 
ppb 
.328894 
.10286 7 

4 5.05935 

LC Pass 
•a . 70000 
• 50.0000 

LC Pass 
1 0 .0 0 0 0 0 
10.oooo 

I. C Pass 
3 !3 . 0 a 0 0 0 
-25.0000 

576 
PPM 
• . 0000.1.0 
.000109 

1 .1 1 5 . 1.1 0 

LC Pas 
. 103'00 •' •' 
• . 100000 

M02020 
ppb 
1 . 7664 2 5 
. 354 6 55 

20 . 07746 

ttl 
ft 2 
tt3 

•.002650 
-.001266 
-.001192 

or, 
1.5 . 0038 
.4 . 22520 

1 76012 
162261 
346910 

.O0205o2 

.0195094 

.004 3701 

.0035602 

. 0039838 

.004 0311 

-.000135 
. 0000538 
.0000 523 

1.510519 
2.171256 
1. . 6174 92 

E r r o r s 
High 
Low 

Elem 
U n i t s 
A age 
SDev 
%RSD 

tt 1. 
tt2 
tt3 

E r r o r s 
High 

L 5 Pass 
.1000000 
• .100000 

Na5889 
ppb 
20.4 237 7 
1.82177 

8.917657 

21.33488 
21.08069 
18.37073 

LC Pass 
5000.000 

LC Pass 
5000.000 
-5000.00 

Ni.2516 
ppb 
.3717837 
. 7428657 
199.8113 

1. . 03794 4 
-.4 2929 5 
.506 7022 

LC Pass 
4 0.00000 

LC Pass 
100.0000 
100.000 

2203/1 
ppb 
•5. 10716 
5.11868 

100. 225o. 

•• 10 . 5504 
• 4 .84829 

I ->T'> " 

NOCHECK 

LC Pass 
5.000000 
• 5.00000 

LC Pass 
5.000000 
-5.OOOOO 

* ^ i^. -r I 

~, I - . p p 6 

NOCHECK 

1. . 057725 
'.536076 
-.294438 

LC Pass 
3.OOOOOO 

LC Pass 
.0150000 
-.015000 

.003432 
1.393410 
4 0605.36 

1 . 521.850 
-1 .20961 
-.322532 

LC, Pass 
5 OOOOOO 

LC Pass 
100.0000 
-100.000 

2.35241 
-.73559 
2.710635 

LĈ Sft: 
60.OOOOO 



A n a l y s i s Report. Wad . •'">•• 20-98 i o . l(.. 

f. .1 om 
Uni t : 
Avge 
SDev 
a RSD 

3000.00 4 0.0000 

2060/1 

ppo 
0.4 06894 

2068/7 
ppb 
1 .03 520 
3.39425 

69.39150 17 9.4956 

1960/1 
ppb 

69.94 60 5 

- 5.00000 

! 960/2 Si 2001 
,.pp ppb 
4.18 589" 5.9 18079 
5.320597 6.0 11774 

66 101 . 50 3: 

5.00003 

5 n i 099 

ppb 
5.54 710" 
1.706198 
55.4 0445 

. 00o.7 r ' ~ 
30.9 a a i 2 

t t l 
ft 2 
tto 

-3.294 26 -9.4 9000 7.025116 
5.94 8 501 -4.14 810 ~ J. 5 . 4 0 5 8 4.577 3 14 
4.259„,06 1.956511. 1.90621 5 0 7 2 6 0 r 

- . 194699 
o. 12 5455 
1 1 .8234 0 

a . 6 a /oa.: 
5 . 167491 
7.21644 4 

.034 9 5 

.022 58 

. '"U 3 1 1 

E r r o r s 
H i g h 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK LC Pass 
100.0000 
-100.000 

LC Pass LC Pass 
100.0000 100.0000 
-100.000 -100.000 

Elem 
U n i t t 
Avge 
SDev 
%RSD 

T i 3 3 4 9 
ppb 
.5124175 
.2896339 
56.52400 

T l 1 9 0 8 
ppb 
3.119163 
1.972025 
63.22288 

V-2924 
PPM 
.0000610 
.0009408 
154 2.299 

Zn213S 
ppb 
- . 1 4 4 3 76 

. 1 8 5 0 3 8 
1 2 0 . 1 9 8 0 

ttl 
tt2 

• t o r 
H i g h 
I. ow 

.3091604 

.3440 583 

.534 0339 

LC -Pass 
J 00.0000 
.1 00 . 000 

.9391003 
4.7 78735 
3.639652 

LC Pass 
J 0.00000 

-10.oooo 

-.000422 
.00114 5.1. 
.000 54 0 

LC Pass 
.0 500000 
-.0 50000 

-.038832 
-.036205 
-.358092 

LC Pass 
20.00000 
•an 0000 

" " I n t S Led 
Mode 
Elem 
W a v 1 e n 
Avge 
SDev 
"a RSD 

1 
T i me 

15000 
.0000000 
. 0 0 0 0 0 0 0 

NOTUSED NOTUSED NOTUSED NOTUSED 
6 
NOTUSED NOTUSED 

tt .1 
82 
tt3 

1 5000 
15000 
15000 

221 



A n a l y .1 5 Re p e r 1 

M e l ; h o i : MIX S.wnoie fla 
Run T i m e : 1 0 / 2 8 / 9 8 10 : 1 o : 52 
Com me, t : 
Mode: 00N0 C o r r . f a c t o r : J 

•I-
A g 3 2 8 0 , . U A13082 
. ob ' V ^ S ' PPM 

L. 32 . 04 24 5 . 147 199 

me. 981 -I I 

E 1 em 
Uni t i 
Avge 
SDev 
^,RSD 

ttl 
tt2 
tt3 

1 . 6 0 8 7 
.4 2 1 0 7 8 1 

.024 3 2 1 
. 4 7 2 5 1 6 0 

L 3 8 3 . 8 3 0 3 5 .173794 
L 3 8 1 . 3 5 7 1 5 . 1 4 1 7 1 6 
L 3 8 0 . 3 8 9 9 5 . 1 2 6 0 8 7 

As 1.390 
ppb 
1 00-18 . 31 

32.09 
. 3194 069 

10081.02 
10016.87 
10047.02 

1 / 

5 •• 219,;. 
ppb 
4 74 9.,,lo 

8 . 709 
. 1.335686 

4 7 r " "!•?)? 

4 739.724 
4 756.131 

8o4 954 
ppb 
4 8o9.555 

15.4 04 
.5165413 

4 386.211 
4 856.033 
4 36 5.755 

he... 1 oe 
op!.:> 
34 2 . 05.1 } 

. 9019 
. 3712235 

243 . 9031 
24 2.3510 
242. 1 0 8 1 

, ...I 

E r r o r s LC Low LC Pass 
H i g h 600.0000 6.000000 
Low 400.0000 4.000000 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

Ca3968 
PPM 

o3. 79521. H32.654 59 
.08739 .07381 

3672433 .2413524 

LC Pass 
12000.00 
3000.000 

Cd2265 
ppb 
239.8085 

. 5961 
. 2485323 

LC Pass 
600n.000 
4000.000 

Co2236 
ppb 
2431.909 

1 0 . 6 0 0 
.4 297619 

LC Pass 
6000.000 
4C "io . 000 

Cr2677 
ppb 
493.1354 

1.5605 
.3132316 

LC Pass 
300.0000 
200.0000 

Cu324 7 
ppb 
1313..261 

3 . 565 
.2702563 

LC Low 
6000.000 
4 000.000 

Ee27j 4 
PPM 
5.779408 
0 '"̂  1 ^ ̂  

. 4C20882 

ttl 
tt2 
tt3 

23.89574 H32. 74462 240.4432 2498.94 5 499.592o 1322.297 5 . 29..:',02S 
23.75254 H32.6211.0 259.2605 2481.127 498.4564 1315.555 5. 290^ 
23.73737 H32.59305 239.721.7 24 7" 1.6 5c '496.5071 1316.929 5 . 2~49.J 

F r r o r s 
H i g h 

-'-Low 

Elem 
Un i t s 
Avge 
SDev 
?*RSD 

ttl 
tt2 
tt3 

LC Pass LO H i g h 
30.00000 30 . 00000 
20.00000 20.00000 

"e2599 y 

1PJ 
4 . 9 7 4 826 

.017734 
.3564 719 

4 . 9 9 3 3 8 0 
4 . 9 73053 
4 . 9 5 3 0 4 5 

K - 7664 
PPb 
27076.30 

79 . 29 
. 928503 

271.56 . 90 
23998.39 
27u73.61 

I. C Pass 

200.0000 

1. C Pass 
8 000.000 
2000.000 

5164.115 
5140.7 1° 
514 6.91 

LC Pass 
600.0000 
4 00.0000 

Mg25 6,: 98 c.' 

PPM 
26 - 40198 

. 09217 
.34 9 109 7 

26.50098 
2 6 . 3 8 c.) 3 3 
26.31563 

LC Pass 
1500.000 
1000.000 

Mn2576 
PPM 
. 7 5224 64 
.0027984 
.572004 5 

. 7 5504 96 

.7 522368 

. 7494 523 

L 6 Pas--

4.000000 

Mo2020 

ppb 
5022.57 5 

50.986 
.1 ; "* 8 5 0 5 

504 4 . 5', 5 
50 I 9.084 
5002.860 

E r r o r s LC Pass 
H i g h 
L ow 

Elem 
U n i t ; 
Avge 
SDev 
%R5D 

ttl. 
tt2 
It 3 

6.000000 
4.OOOOOO 

Na5889 
ppb 
24 303.24 

98 . 29 
.4044203 

24 414.44 
24227.96 

E r r o r s LC Pass 
H i g h 30000.00 

LC Pass 
30000.00 
20000.00 

N12316 
ppb 
1866.193 

5 .819 
.3117982 

1871.969 
1860.333 
1866.277 

LC Pass 
2- 00 . 000 

LC Pass 
oOOO.000 
4 000.000 

LC Pass 
30.00000 
30.00000 

I. C Pass 
30.00000 
20.00000 

LC Pass 
.9000000 
.6000000 

2704 . 9,. 1 
268 5. 2"'6 
27 09.252 

NOCHECK 

2520.748 
2 5 r o .. 564 
2 509.015 

NOCHECK 

2 582.034 
2568.077 
2 57 5.688 

LC Pass 
5000.000 

10122.37 
10070.15 
101.32 . 06 

LC Pass 
12000.00 

LC Pass 
oOOO.000 
4 000.OOO 

5194 .81.2 
J 3.009 

. 4 0718. 

320 5.09 
5180.186 

LC Pass 
5600.000 



A1a., 1 y i a R p o d f t KO 

irnvi 5 0 0 0 0 . o o 3 0 0 7 0 0 0 . 0 0 0 

i i /••'.at 
• .' i ! .1 f... 

A v g e 
S D e v 
"„RSD 

ttl 
»2 

E r r o r s 
H i g h 
Low 

2 0 c . G / l 
p p b 
3200.106 

3 . 4 4 o 
.1073853 

3205.568 
3212.453 
3209.297 

NOCHECK 

SOoO,2 
ppo 
5107.675 

21.132 
.6629363 

19o0/1 
ppb 
10363.07 

90 . 1 7 
.9473192 

5204.052 10399.61 
5164.077 10251,07 
3194.096 104 37.73 

NOCHECK NOCHECK 

pp;. 
9900.940 

.0261055 

998.., .9 57 
9979 . 4 1,6 
99 7 a 4 4 5 

NOCHECK 

4 77 5.509 
20.716 

.4557952 

4796.617 
4 7^ 1 .701 
4755.209 

LC Pass 

5r, 109 
ppb 
4975 . 09' 

.4 5574 1 5 

4 951.54 2 
4925.725 
4 907.009 

4 90 5 . 26! 
4072. 11; 
4 000.6o! 

LC Pass LC Pass 
6 0 0 0 . 0 0 0 6 0 0 0 . 0 0 0 6 0 0 0 . 0 0 0 
4 000.000 4 000.000 4 000.000 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

T'334 9 
ppb 
4 049.477 

19.474 
. 4 015669 

T l 1.908 
p p b 
1 0 2 0 3 . 1 0 

2 9 . 8 3 
. 2 9 2 3 4 5 4 

V-2924 
PPM 
2.536007 
.008697 

.34 29319 

Z n 2 1 3 8 
p p b 

7 5 
2 . 9 8 9 3 

5 0 4 4 8 9 7 

ttl. 
tt2 
tt3 

4870.638 
4 04 5.483 
4032.310 

1023 5.4 3 
10176.65 
10197.22 

2.54 5191 
2.534 936 
2.52709o 

985.1301 
979 . 4 35.1 
900 . 70;..4 

r r o i 
H i g h 
l.fiW 

LC Pass 
6000.000 
4 600.000 

IC Pass 
1.2000 . 00 
0000.000 

LC Pass-
3.OOOOOO 
^.OOOOOO 

LC Pass 
1200.000 
00(3 . OOOO 

- I n t S t d 
Mode 
7 j e rn 
W avlen 
Avge 
SDev 
v;RSD 

1 

T i me 

1 5000 
.OOOOOOO 
.OOOOOOO 

NOTUSED 
5 4 
NOTUSED NOTUSED NOTUSED NOTUSED NOTUSEl 

111 
tt2 
t-i 3 

1 5000 
1 5000 
15000 

223 



An 

mode ; 00 6 L o r r . F .ac. r.o - : J. 

E l e m 15280 A ] 5 0 5 2 A:-. ! 8 ^ o i.i 6 6 1 ' " ; 5 - j •'• "a "a .""i - * 
U n i t s b PPm t >•• p p b p 6 i ' P p P p :T . '.'' 
A v g e "4 0 9 5 7 8 . 4 3 1 2 6 5 7 . 4 5 9 3 5 9 i 9 a . - 7 0 ! . 9 5 5 2 5 . 1 . ~ Z ZC 
CDf iv 4 2 0 6 1 1 . 0 1 1 2 4 5 2 . 0 2 5 0 6 8 4 . 8 5 9 , o . 6 2 8 1 . 0 0 5 4 3 9 5 J . 152 7 
3, RSD 7 5 3 1 4 . 1 5 5 3 6 9 9 2 7 . 1 4 8 0 8 1 6 . - 7 4 5 2 . 3 3 2 8 1. 2 Q . 3 c 0 0 6 3 4 5 8 . 59 7 7 

It 2 
#3 

• 61607 8.4 4 2573 
.540877 8.431.532 
.120386 8.4 19389 

8.4 99866 
5.12554 9 
3.752602 

J> 6 . J O j ' J u 

23.24 7 29 
23.96683 

194.4 552 
194.0087 
195.24 84 

.951305 5 

.9576117 

.9563386 

• 3.22o4 1 
- 1. 117 70 
- 1.4 5 500 

Errors 
High 
Low 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

LC Pass 
10000.00 
•10.0000 

.3.0407 
. 7609 

24 30821 

LC Pass 
1000.000 
•.200000 

Ca3968 
PPM 
:.3 . 513338 

.027601 
.784 4 805 

LC Pass 
50000.00 
-1.0.0000 

Cd2265 
ppb 
. 2730275 
. 14 93911 
54.71650 

LC Pass 
100000.0 
-100.000 

Co2286 
ppb 
4.379307 
.200211 

4 . 1.03260 

LC Pass 
50000.00 
-J 00.0 90 

ppb 
12.03687 

. 1.564 3 
1.1334 30 

LC Pass 
50000.00 
5 . 00000 

0u324 7 
ppb 
10.62055 

.5 524 8 
3.313807 

LC Pas:;; 
100000.o 
- 100.000 

Fe27 1 4 
PPM 
8 . 471049 
.02126.;.. 

. 251059.1 

t t l 
#2 
HZ 

Er r o r s 
H i.gh 

'low 

E lem 
Uni ts 
Avge 
SDev 
%RS0 

31.5 . 8380 
3.12 . 961.3 
S" I -> T T ? 7 

10 Pass 
500.0000 
- 5.00000 

3.257177 
.017650 

. 21.37544 

S3.54 9036 
S3.. 495570 
85 . 5104 1.0 

LC Pass 
i0.00000 
• 5.00000 

K-7664 
ppb 
1437.287 

3 . 726 
.6070867 

. 3553151. 

.3631821 

.1005855 

LC Pass 
"•0000 . 00 
-5.00000 

Li6707 
ppb 
16.12608 

. 16226 
1 . 006183 

4.655596 
5.0416 52 
4.94 0674 

LC Pass 
!00 000.0 
- 50.0000 

12.16310 
12.05537 
1i.89215 

LC Pass 
50000.00 

-10.oooo 
Mg2852 
PPM 
145 . 569 59 

.04 69 1 
. .1.034 05.2 

1.0 . .27 4 58 4 6 6 7.1.8 
10.60787 8.4 94 1 4 i 
10.9 7 9 1 Q 

LC Pass 
1.00000 . 0 
-20.0000 

Mn2576 
PPM 
.0978953 
.0001829 
. J 868116 

8 . 4 52" 

LO Pas 

-. 100000 

MoOOOO 
.... u. 

1 . 547792 
.503678 

.1.9 . 943 j A 

fi , 
tt2 
tt3 

3. 260" 7 7 
8.26" 12 
8.2." 99 

14 34.163 
1450.553 
1447 . j.44 

1.6.51073 
16.00625 
16.06125 

4 1 . 81342 
4 1 . 3'1380 
4 1 .652 5 7 

H45.58227 
H4 5.4 0836 
H4 5.31764 

.0979652 

.0930293 

.0976854 

1 . 231.887 
1 .84 8697 
1. .. 562792 

E r r o r s 
High 
Low 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

LC 
50 

3S 
aOOO 
0000 

39 

3333 
0181 
;3440 

LC Pass 
100000.0 
-5000.00 

Ni.2316 
ppb 
9.65536" 
.114 071 

1. . 1.31368 

LC Pass 
100000.0 
-100.000 

2 2 0 5 / 1 
p p b 
7 . 8 9 6 0 7 1 
1 . 0 8 3 5 9 9 

' 2 3 2 7 

LC P a s s 
5 0 0 . 0 0 0 0 
- 5 . 0 0 0 0 0 

'5/7 
ppb 
6.2 58858 
. -..93264 

LC High 
20.OOOOO 
- 5.OOOOO 

6.804850 
.735920 

1.0 . 31464 

LC P a s s LC P a s s 
2 0 . 0 0 0 0 0 5 0 0 0 0 . 0 0 
- . 0 1 0 0 0 0 - 1 0 0 . 0 0 0 

Sel96<}) C^Sb^OO^ 
^ p?TB 
3 . 9 7 1 3 3 5 ••• . .1.9394 2 

. 8 6 8 8 9 0 1 . 0 0 4 8 9 3 
2 1 . 8 7 3 7 7 5 1 8 . 1 4 0 6 

t t l 
t*2 
«3 

E r r o r s 
H i g h 

- 0624 
. 1705 

3.7684 

LC Pass 
100000.0 

9.765483 
9.537308 
9.6 64 294 

LC P a " 
10007 0 

7 . 3 1. o 1 0 1 
7.225893 
9.146219 

NOCHECK 

o . 54985 1. 
6."59200 

NOCHECK 

6.033900 
6.77 5773 
7.5 54 373 

LC Pass 
400000.0 

4.685472 
4.224695 
3 . 00395 "• 

LC Pass 
100000.0 

.96591 
- .74 4981 

i0277 5 

LC Pass 
'.OOOOO . 0 



•ma I va) Rnporr. Wad 1 C " A; 

5000.00 4 0.0000 . 000A< 00-OO-

01 em 
t -1 0 f. . 
Avge 
SDev 
•a .Q9T, 

2068/1 0008 / 0 1 C'00/1 
Ppb Ppb " ppb 
.2787598 ••.4 50738 -1.59304 
3 . 2 9 l 6 o 2 5.102415 5.03978 
1150.324 720.2543 515.3735 

1 96' 

1.351532 
19.72110 

2 12881 
ppP 
9j.c, . i 94 6 

7 . 4 9 .1 4 
4 4 90-

1. . Oe 

E r r o r s 
H i g h 
Low 

- 3.25522 
.834 0155 
3.257480 

NOCHECK 

,.072538 5.576889 
1.55409 -1.83017 

- 2.83066 

NOCHECK 

-6 . 4 9082 

NOCHECK 

5.2 5803 5 
7.2716 54 
7 . "/ 134 78 

NOCHECK 

924.8372 
912 . 1.897 
9 1.1 . 5570 

LC Pass 
100000.0 
-1.00. 000 

1 . 99 59 1.5 
1 .8617 54 

LC Pass 
1.00000. 0 
-100.000 

266 . 4 79'" 

267.7 54 7 

i.C Pass 
50000 .. 00 
-100.000 

Elem 
Un i L 
Avge 
SDev 
'•.RSD 

T 1 3 3 4 c 

ppb 
193.9676 

.6779 
.34 07277 

T l 1 9 0 8 
ppb 
5.565618 
1.633820 
30.25396 

V-2924 
PPM 
. 1608755 
.000184 0 
.1143976 

Zr,2 1.38 
ppb 
23.3.1.4 74 

. 4 9550 

tti 

tt2 
S3 

I r r o r 
H i g h 
I ow 

199.5602 
199 . 1. ].43 
198.2283 

LC Pass 
100000.0 
• 1.00 . 000 

7.503291 
4.4 57802 
4.755760 

LC Pass 
100000.0 

-1.0. oooo 

. 1609117 
161.0337 
. 1606760 

.0 Pass 
-00 . 0000 
. 0 50000 

23.85358 
22.87872 
25.21193 

LC Pass 
10000.00 
- 50.0000 

- I n t S t d 
Mode 
E l en 
Wav .1 en 
Avge 
SDev 
5 RSD 

1 
T i me 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED 

to 
NOTUSED 

7 

NOTUSED 

W 1 
tt-2 
tt3 

15000 
15000 
15000 

225 



Ana 1 ys j a Ropo; i. Wed 1 o- rr; -" a ! Ca a .1 

H'-tbo a. MTa 
Run 1 1 ma ; J 0 \8/98 
6ommen L : 
Mode; CO araa 

;.'..;/!) a j.;..' oa 
I 0; 54 : 70 

F a c t o r : 1 

71 01. Or.7 

f. 1 em 
Uni la, 
Avge 
SDev 
".RSD 

•>b 
0 

. 4 02 
6 77 . : 

16 
08 

A 1 3 0 8 ? 
PPM 
1 .670901 
.003013 

.1803371 

A-a 1.890 

3 . 3 8 3 5 2 8 
.4 8 0 1 1 7 

1 4 . 1 8 9 8 5 

B-24 96 
ppb 
9. £20986 
1.76856 5 
1.8 . 00802 

5a4934 
ppb 
39.oi584 

.32204 
.8.1.2952 5 

Be5130 
ppb 
.6312953 
. 0 3 1 7 6 0 3 
5.030983 

B i. 3.2 50 
ppb 
-.536 7 35 
2.97119a 
553.5705 

, ; i 

#3 

.4 215 
-a 372 
.1411.5 

1.67384 6 
1 .667824 
j.671034 

3.4 28535 
2.8824 93 
3.839557 

9.',16425 
11.63951 
8.107021 

39.72416 
39.86622 
39.251.13 

.6142912 

.6116571 

.6679374 

-.9355 54 
- 3.28837 
2.613729 

E r r o r ; 
High 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

LC Pass 
10000.00 

-10.oooo 

0720 
.25969 

.386974 7 

u7 Pass 
1000.000 
- .200000 

Ca3968 
PPM 

S7.617554 
.017510 

.2298635 

LC Pass 
50000.00 

-10.oooo 
Cd2265 
ppb 
-.270194 
.15J 570 

56.09669 

LC Pass 
100000.0 
•- 100 . 000 

Co2286 
Ppb 
1. . 54 2124 
.435125 

52.4 2062 

LC Pass 
50000.00 
- 100.000 

Cr2677 
ppb 
2.3834 4 2 
.298279 

12.4 884 6 

LC Pass 
50000.00 
-5.00000 

Cu324 7 
ppb 
3.572449 
.426398 

5. 1 .93575 

LC Pass 
100000.0 
-100.000 

F e 2 7 1 4 
PPM 
1 .731590 

. 0055 .1 0 

tn 
#2 
tt3 

66.83597 
67.13207 

6 / . D,: 

37 . 307995 

. 4 4 4 39 1, 

.197767 

.1684 2 5 

1.511537 
1 .667062 
. 8477737 

2.139936 
2.24 3938 
2.731451 

3.560027 
4.004 923 
3.152398 

1.785514 
1 . 7755" 
1 . 78 561 

E r ro rs 
H 1 g h 
'Low 

Elem 
Uni t s 
Avge 
SDev 
..RSD 

LC Pass 
500.0000 
-5.00000 

'31303 
.004 64 9 
2635179 

LC Pass 
10 . 00000 
-5.00000 

K-7664 
ppb 
227.64 02 
27 !10 

12.13361 

LC Pass 
50000.00 
- 5.00000 

Li6707 
ppb 
5 077596 
.006315 

.2051772 

LC Pass 
1 OOOOO . 0 
-50.0000 

Mg2790 
PPM 
8.660640 
.C54 827 

.4 021.266 

LC Pass 
50000•00 

-10.oooo 

8.712362 
.024048 

.276024 9 

LC Pass 
1.00000 . 0 
-20.0000 

Mn2576 
PPM 
.0202796 
.0000623 

LC Pass 
500.CO06 
- . 100000 

M02020 
ppb 
.1. . 102904 
.. 2214 69 

20 .08053 

ttl 
t\2 
tt5 

1.7339 r 

1. . 7259 
1.7340 

'96.1193 
239.1884 
247.6130 

3.084 799 
3 . 074977 
3.073015 

8.661397 
8.625441 
8.695032 

8.731097 
3.635245 
8.720745 

. 0202796-

.0202172 

.0203413 

.9122463 
1. . 34 5333 
1.050635 

Er r o r ; 
High 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

LC Pa 
50. OC 
- . ! Or 0 

sr 

:;5. 

. 3< 

,87 
74 
72 

LC Pass 
100000.0 
5000.00 

Ni2316 
ppb 
2 . 1 004 2"' 
.811485 

33.63428 

LC Pass 
100000 .. 0 
-100.000 

2203/1 
ppb 
" — 2 4 0 4 
2.259536 
70.11958 

LC Pass 
500.0000 
- 5.00000 

2203/2 
ppb 
. 95 34173 
.1. . 173144 
119.8011 

LC Pass 
20.00000 
- 5.00000 

1.729800 
.884 062 

51 .10775 

LC Pass 
20.00000 
-.010000 

1.936709 
1. . 258365 
64.974 39 

LC Pass 
50000.00 
-100.000 

.6952614 
1 . 1.30624 
169.810 1. 

t t l , 
t t 2 
# 3 

E r r o r s 
H-i g h 

5 5 . 
5 5 . 
5 5 . t 

37 
6 l . 

LC Pass 
100000.0 

1.215024 
2.277507 
2.308749 

LC Pass 
100000 ^ 

3.3137 14 
.9135971 
5.4 34 901 

NOCHECK 

9 24 5 791 
.7913535 
-.086898 

NOCHECK 

2.602209 
.834 5290 
1.752661 

LC Pass 
400000.0 

1.390342 
1.043376 
3.375908 

LC Pass 
100000.0 

2.016373 
- . 256621 

8? & Pass 
100000.0 



i l i . : ( .1 V S ] R e p o t t 

5 0 0 0 . OC1 

L .1 Oi l I 

' 111 i t 
A v g e 
S D e v 
",R5D 

It J. 
8 2 

Elem 
Uni. t s 
Avge 
SDev 
%RSD 

ttl. 
tt2 
t»3 

PPO 

• . 6 5 1.394 
3 . o77055 
564.5505 

-2. 33741. 
5.552714 
-5.2694 5 

E r r o r s NOCHECK 
High 
Low 

Ti3349 
ppb 
40.95506 

.22678 
.5537293 

4I.17359 
40.72517 
4 0.96143 

ppb 
1 . 5(:.67S0 
. 20635 5 

15.09644 

1.o0 5033 
1.24 8554 
1.246753 

NOCHECK 

Tl1908 
ppb 
4.9 54 44 9 
1.114659 
22.49314 

5.673139 
5.4 89034 
5.701122 

J 960/1 
ppb 
.852154 6 
1.218699 
14 5.0158 

-• . 4 6 6 6 20 

1. . 936308 
1.086276 

NOCHECK 

V-2924 
PPM 
.0324 952 
.0001311 
.5571722 

. 0325529 

.0522983 

.032654 5 

1 . 9 „ C / ? 

PP '• 
5 . 4 7 7 3 7 5 
1 . 9;..\ 54 0 i 
79 5 5 4 0 5 

2.516651 
.5972797 
4 . i. 3209 

NOCHECK 

Zn2138 
ppb 
3.900674 
.294 87 7 

7.559651 

3.926415 
4 . . 31 .836 
3 . 593769 

5 . .1.530 
1. . 69934 0 

187.7270 
190.2596 

7 4 
101 0 

.9594527 
-.516967 
1.094 04 5 

LC Pass LC Pass 
100000.0 100000.0 
-100.000 -100.000 

.66 6 6 0 6 0 

54 . o 0 7 1. 7 
54 . 4 684 8 
54.004 50 

LC Pass 
50000.00 
••• 100.000 

• r o r s 
High 
Low 

"f n t S t d 
Mode 
Elem 
Wav 1 e.n 
Avge 
SDev 
%RSD 

LC Pass 
100000.0 
-!00.000 

1 
Time 

15000 
.0000000 
.0000000 

Pass LC Pass 
100000.0 200.0000 
I 0.0000 • .0 50000 

NOTUSED NOTUSED 

LC Pass 
10000.00 
- 50.0000 

NOTUSED NOTus:0 I0TUSED NOTUSED 

tl 1 
t t2 
t t3 

.15000 
15000 
1 5000 

227 



A n A 1 y... i s Re p o i I:. 

>•-'!;- • f n< . I : M T 
Run T .1 me : 1 0 / 2 0 / 9 ? 
C O I I l ( l l i : i i i . : 

Mode : CONC Cor r 

.,,oo I a -Ai• i : 
0 ; 4 1 : 4 J. 

Oi 

Wed 1 

01 em 
On J. 1. 
Avge 
SDev 
%RSD 

Ag5200 
ppb 
.0411116 
.634 5215 
154 3.412 

A 15002 
PL'i'l 
5 . 861.574 
,010218 

.5108010 

AT.] 090 
pDO 
5 . 7 1.587 1 
.500060 

10.29 180 

5 -19... 
ppb 
J.2 . 5,:,4 07 

. 704 50 

8a493 1 
ppb 
394. 1604 

1.6377 
.415480 7 

ppb 
.0751502 
.0165015 
1.885600 

c. I ;.;. 
DDL> 

3 5 5 . 5 7 2 5 

ttl 
tt2 
tt3 

-.550865 
-.036788 
. 7109864 

E r r o r s LC Pass 
H i g h 10000.00 
Low -10.000A 

Elem 
U n i t s 
Avge 
SDev 
"iRSD 

^>o4 . 3635 
1.4874 

.4448579 

5.882320 
5.854 215 
5.843186 

LC Pass 
1000.000 
.200000 

Ca3963 
PPM 

S3.237627 
.016899 

. 521.951 1 

6.266021 
5.095 506 
5.780086 

LC Pass 
50000.00 
-10.0000 

Cd2265 
ppb 
. 1276313 
.2974580 
233.0595 

" . 1C542 
15.16272 
11.8284 8 

LC Pass 
100000.0 
- 100.000 

Co2286 
ppb 
4 . 4 376 59 
. 258954 

5.83 5330 

395.2349 
394.9707 
392.2755 

LC Pass 
50000.00 
-100.000 

C r 2 6 7 7 
ppb 
9.979590 
.391773 

3.925743 

.8562109 

.8826301 

.8365493 

LC Pass 
50000.00 
- 5.00000 

Cu524 7 
ppb 
8.898507 
. 19039 5 

2. 139632 

- 1.72164 
.67644 4 2 
.001798• 

LC Pass 
100000.0 
• 100.000 

Ee2714 
PPM 
5.433738 
.007636 

. 1405222 

ttl 
#2 
tt3 

' E r r o r 
rl :i g h 

—Low 

E lem 
U n i t s 
Avge 
SDev 
%RSD 

ttl 
82 
83 

E r r o r s 
H i g h 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

335.8213 
334 .. 4201 
532.8485 

LC Pass 
500.OuOO 
-5.00000 

Te2599> 
PPM 
3 7 2 3 6 8 57 

.008135 
.1538753 

5.295674 
5.235253 
5.279642 

LC Pass 
50.00000 
-.100000 

Na5839 
ppb 
327.3958 

1.4 29a 
. 4367517 

55 . 255002 
. J ..." . <± J> 6 C.j v., 

8 5 . 2 2 1 2 4 7 

LC Pass 
• 0.00000 
5.00000 

K-7664 
ppb 
1056.867 

3. 159 
.304 6656 

1033.227 
1038.901 
1038.471 

1C Pass 
100000.0 
- 5000.00 

N i 231.6 
p p b 
7 . 7 2 4 3 4 1 

. 7 0 8 4 7 5 
9 . 1 7 1 3 5 5 

.00866 4 

.077256 
4 6 88160 

4.197774 
4.4 03009 
4 . 71 2 1.93 

13.84 94 0 
13. 7 551 1. 
15.64 9Q4 

LC Pass 
100000 . 0 
100.000 

2203/1 
ppb 
4.504 767 
. o3 1.7 06 

1 4 . 02482. 

53. b 1.776 
35.51179 
55.48113 

LC Pass 
5 00.0000 
- 5.00000 

2203/2 
ppb 
5.575052 
.7 794 88 

13.98673 

9.781138 
9.726752 
10.4 5038 

LC Pass 
50000.00 
-10.0000 

Mg2852 
PPM 

H56.0124 4 
.03464 

.2550305 

H56.10934 
H35.97502 
H35.95296 

LC H i g h 
20.00000 
-5.00000 

8.638269 
8 .'94 794 6 
9.059306 

l. C Pass 
100000.0 
•20.0000 

Mn2576 
PPM 
. 0607625 
. 0001095 
.1799061 

.0608762 

.0606582 

.0607531 

LC Pass 
20.00000 
•a 010000 

5.439 51 1 
5 . 4 2 50.0. 
5 . 4 366; 

LC Pas a 
500 . C 0'.-" 
-.100000 

ho2020 
ppb 
1.768632 
.293602 

16.60053 

1 . 732265 
L.4 94909 
2.078725 

LC Pass 
50000.00 
• 1.00 . 000 

c.. 218: 
. 48761.4 

9.54 4 639 

2.903951 
.391200 

13.47129 

- . 8214 1.6 
1. .661815 
202.311 1 

tt 1 
'12 
83 

E r r o r s 
H i g h 

328 . 0221. 
328.4 056 
325.7596 

LC Pass 
100000.0 

7.741706 
7.008086 
8.4 24 750 

LC Pass 
100000.0 

5.776089 
4 . 5594?::, 
4 . 855 7 1.7 

NOCHECK 

5 92P24 4 
• . 1 108.11 
4 . 679105 

NOCHECK 

5.213044 
5.70824 3 
4.733055 

LC Pass 
4 00000.0 

2.694155 
2.6624 03 
5.355298 

LC Pass 
100000.0 

554 4.il 
2.67 5a 

LC Pass 
1.00000 .. 0 



Ana ] ys 1 s Repo r t Wed 

pw 

E l em 
U n i to 
A v g e 
S D e v 
%RSD 

ttl 
tt2 
tt3 

• 5 0 0 0 . 0 0 

5 0 6 8 / 1 
p p b 
1.269175 
1.9 5 7699 
154.2501 

2.951589 
1.755514 
-.8793 57 

• 40.0000 

2068/2 
ppb 
1 .86594 
2.6274 0 
14 0.5085 

-.6 75051 
4.87817 
• .04 6603 

i r ) o 0 
ppo 
-5 . 4 5565 
5 . 54 4 63 

14 5.5521 

- 1 . 85424 
••6 . 2424 8 
.76982 53 

960 

r •<->•-
5.568907 
1.541183 
24 . 0334 1. 

4.954154 
7.107271 
• .64 529c 

5.00000 

812881 
ppb 
1923.178 

5 . 304 
.2758146 

1929 999 
1919.304 
1920.4 38 

• 5 . OOOO''• 

5n 1.899 

5.563794 
2.5 58648 
71. . 79562 

2.085851 
6.518265 
2.087264 

ppe 

286.4 585 
28e.29 5 3 
284 . 59..-1 1 

E r r o r s 
High 
Low 

Elem 
Un 1 t s 
Avge 
SDev 
",;RSD 

NOCHECK 

Ti3349 
PPb 
164.7270 

. 5405 
.3279961 

NOCHECK 

T11908 
ppb 
4 . 971.336 
1.169877 
23.53245 

NOCHECK 

V-2924 
PPM 
. 129254 7 
.0006072 
.4697370 

NUCHECK 

L n ,i 1. o 6 

PPb 
13.52732 

. 07215 
.5553329 

LC Pass LC Pass LC Pass 
100000.0 100000.0 50000.06 
- 1 0 0 . 0 0 0 -100.000 -100.000 

ttl 

r o! 
H i g h 
I. ow 

165.2913 
164.6741 
1.64 .2151 

LC Pass 
100000.0 
.1 00 . 000 

6.521665 
4.528971 
4.265374 

00000.0 
1.0. 0000 

. 129 1.74 2 

. 12869 I 8 

.1298982 

LC Pass 
200.0000 
• . 0 50060' 

15.61052 
15.4 8.43 
13.48202 

LC Pass 
10000.00 
• 50.0000 

I n t S t d 
Mode 
E lem 
Wavlen 
Avge 
SDev 
%R3D 

1 
T ime 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED 

7 
NOT:/. 56 

tt i 
tt2 
t!5 

15000 
15000 
15000 

229 



A n a ] y J a R e o o r r 

M e t h o d : M T A imoie N:;i>oa T. lC'LOr.7 
Run T i in-: : 
i 'T im.• I I - s, • : 

n o d e . .. ONC 

1 .0 /28 /9 ; " ; .10-. 4 9 ; 0 J 

Co i t . f a r : I. o f : 

E 1. em 
Uni t.a 
Avge 
SDev 
%RSD 

Ag3280 
ppb >/ 
4 7 . 6 5 8 7 6 

. 2 8 0 3 5 
. 5 8 2 4 7 9 

A.I 5082 
PPM 
7.900010 
.014856 

.1880529 

AO IS90 
ppb \/ 
1780 . 3.99 

3 . 054 
. 1704 112 

5-2 -I9 0 

ppb 
828.2100 

5.6059 
.4551456 

Ba4 934 / 
ppb ^ 
1903.383 

3 . 909 
.2053376 

3e., J. 
ppb 
4 3 . 50 ".0 J 

. 0 589 3 
. 1.360357 

•4 . 9,,,.. "7 
1 . 807 5 ! 
:.6.39.-0: 

81 
82 
83 

4 7.65873 
47.37841 

7.082881 
7.909380 

47.93912 7.907770 

1.777.237 
1783.287 
1780.673 

824 "'"56 
829.2314 
331.1929 

1898.369 
1906.121 
1906.160 

4 3.2581. 
45 . 371 1' 
4 5. 2357-

5 . 04 1 1.7 
•5.1229J 

E r r o r s LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 10000.00 .1000.000 50000.00 100000.0 50000.00 50000.00 100000.0 
Low - 1 0 . 0 0 0 0 . 2 0 0 0 0 0 - 1 0 . 0 0 0 0 - 1 0 0 . 0 0 0 - 1 "0 . 0 0 0 - 5 . 0 0 0 0 0 .100.000 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

Ca3179 Ca 3968 Cd3265 Co228; 
PPM PPM ppb \ / ppb 
383.5974 S2.341353 40.48843 427.0861 

1 - 194 1. .. 044 565 . 28826 1 . 225 .1. 
.3112909 1 .. 903384 .71.19548 .2863782 

O i 2 6 7 7 , 
ppb V/ 
182.5836 

.64 1.7 
. 3514413 

Cu324 7 
p p b 
240.7238 

. 4892 
.205197o 

Fe27 .1 4 
PPM 
5.054575 
. 0.1 8 7 7o 
5 7 1 QSr.3 

81 
82 
83 

n aa;.293220 40.25339 42o.9436 151.3433 240.8232 5.01.9; 
384 .3741 S2. 349658 40.42519 428.3741 182.9811 24'1 . 1606 5.055308. 
384 . 1957 52.381131 40.80372 -4 25 9405 182.9264 240.1.976 5.02851 

E r r o r s LC Pass 
r, 1 go 

-.sow 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

500.0000 
-5.00000 

4.923701 
.004189 

.0350756 

LC Pass 
1.0 . 00000 
- 5.00000 

K-7664 
ppb 
27270.16 

53. 4 8 
. .1 "ol 007 

LC Pass 
5 0 0 0 0 . 0 0 
- 5.00000 

L i6707 
ppb 
991.314 7 

1 .4 205 
. 1452925 

LC Pass 

- 50.0000 

Mg2 790 
PPM 
50.17851 

. 05654 
.2727 

LC Pass 
50000.00 
-10.0000 

Mg2852 
PPM 

H55.5054 4 
.05251 

.094 6109 

LC Pass 
1.00000 . 0 
-20.0000 

V Mn257o 
PPM 
. 4 9666 52 
.0002821 
.0 56304 5 

LC Pass 
~ 0 " " 0i. a 
. 100000 

M02020 / 
ppb ^ 
8 5.., .9518 

1 . 4 14 4 
. 1.650510 

81. 
82 
83 

4 .91.9364 
4.928170 
4.923070 

27313.86 
27210.53 

992.3441 
99].90 59 
989 . 694 1. 

50.13284 
50 . 24 1.4 7 
50.16123 

H55.4 4286 
H55.5514 2 
H55.53603 

.4963755 

.4 969364 

.4966859 

855 . 885 ':. 
8 58.5 557 
856.4160 

E r r o r s 
High 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

81 
82 
83 

E r r o r s 
H i g h 

LC Pass LC Pass 
50.00000 100000.0 
-a 100000 -5000.00 

Na5889 
ppb 
23551.61 

36. 90 
.1566630 

Ni2316 
ppb 
4 03.4 74 5 

1.9405 
.4809517 

23579.94 4 01.3664 
23565.01 4 03.3708 
23509.89 405.1862 

LC P a s s LC P a s s 
1 0 0 0 0 0 . 0 1OOOOO.0 

LC Pass 
100000.0 
100.000 

2203/1 
ppb 
4 74.2910 
2 . 0559 

.4334577 

4 72.940 7 
4 75.27 5' 
47o.657i 

NOCHECK 

LC Pass 
500.0000 
-5.00000 

2203/2 
ppb 
4 38.5789 

2.5309 
'.5884620 

4 39 . 1831. 
44 0 . 3040 
4 35.74 95 

NOCHECK 

LC High 
20.00000 
- 5.00000 

4 50.. 4 716 
1.1233 

.24 93638 

4 50.4250 
451 .6175 
449.5725 

LC Pass 
4 00000.0 

LC Pass 
20.00000 
•.010000 

Sel960> 

1778.227 
7 . 316 

.4113989 

1772.291 
1775.992 
1736.400 

LC Pass 
100000.0 

LC Pass 
50000.00 
- 100.000 

Sb2068 
ppb 
54 2.97 54 
2 . 76 57 

.8062501 

34 5 c' 
340.0337 
34 3 . 37 1.1 

,-?3° 
LC Pass 
100000.0 



"in 1 v •. :i a. Repo r I Wea 

f 1 611, 

6,0 t.. 
A v a e 

";RSD 

8 J 
82 

E r r o r 5 
H i g h 
Low 

Elem 
Un i t s 
Avge 
SDev 
i;,P.SD 

81 . 
#2 
83 

' f O f 

High 
L ow 

5000.00 

7-068/.I. 
apt., 
348.5255 

.6677601 

54 7.2737 
347.0920 
351.2108 

NOCHECK 

T'334 9 
ppb 
975.7132 

1 .9525 
.2001139 

973.4 589 
976.8690 
976.8118 

LC Pass 
1.00000.0 
.1.00 . 000 

• 4 0 6000 

20,.:. 5/ 2 
ppb 
540.2058 

4 . 1 1.96 
1.210936 

544.6 4 60 
356.5090 
559.4564 

NOCHECK 

T l 1 9 0 8 
ppb 
174 8.374 

7 . 24 9 
.4146052 

174 0.609 
174 9.5 50 
J 7 54 .963 

10 Pass' 
1.00000.0 

• 10.oooo 

1960/1 
pp6 
1826 .35.1 

9 . 4 86 
. 5193964 

18 .1.6 . 1 16 
1823.088 
1834.84 8 

NOCHECK 

V-2924 
PPM 
.5605765 
.000724 8 
.1292931 

. 5 59884 0 

. 560 51.55 

.56 13297 

LC Pass 
200.0000 
.0 50000 

j • 

PF 
75 4 .201 
6 .9-51 

1750 . 4 10 
174 9 . 9.82 
176 .71.2 

NOCHECK 

• 3.00000 

3 j . 8 6 J. 

4 860.79J 
7.716 

. 1765555 

4 352.374 
4S6"7 . 5 3 I 

4 3 c7.466 

LC Pass 
100000.0 
-100.000 

2n2133 / 
ppb 
442.6707 

. 944 0 
. 2132505 

44 1.64 7 1 
4 4 2.8 578 
445.507 1 

LC Pass 
1.0000. 00 
• 50.0000 

ooooc 

,8 . 5 / 
5 . 0597 
-6 4 8 534 

858.1616 
,34 I. .8549 

. 98200o7 

1 .1 57 . 4 1.9 
1 156.570 
1 1 57.228 

LC Pass LC Pass 
1.00000.0 50000.00 
-100.000 100.000 

1 n t S t d 
Mode 
Elem 
Wavien 
Avge 
SDev 
7, RSD 

1 
T i me 

1.5000 
.0000000 
. 0000000 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED NOT USE (3 

8 1 
82 
ii 3 

15000 
15000 
1.5000 

°31 



Run T i m e : 1 . 0 / 2 8 / 9 3 
5; n'mno i i!".; 
Mod;. ; CONC C o f r . 

L lem 
Un i to: 
Avge 
SDev 
°.d .50 

tl '. 
#2 
#3 

E r r o r : 
High 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

UL 
«2 
#3 

E r r o r : 
High 
-L-ow 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

Ag3280 
p'b 
.."'994 262 
. 4 342535 
4 8.28173 

.6034151 
1.397951 
.6969128 

LC Pass 
10000.00 
-10.0000 

Ca3179 
PPM 
.0313577 
.0116137 
37.03636 

.04 36956 

. 0297396 

.0206378 

500.0000 
-5.00000 

Ee2599 
PPM 
- - 001533 
.000427 

27.36693 

10;57•.09 

Ear; to,- : 1 

A 15082 
PPM 
. 0 6 0 2 4 7 
.002254 

5.70823: 

- .. 062654 
-.053241 
--. 059345 

LC Pass 
1000.000 
-.200000 

Ca3968 
PPM 
.0369143 
.0136942 
37.09726 

.0510521. 

.0359790 

.0237117 

As139C 
ppb 

1.038579 
54 . 78599 

2. 101777 
4.129611 
2.726005 

LC Pass 
50000.00 
-10.0000 

Cd226 5 
ppb 
.5183581. 
.2532307 
43.30537 

.0315634 
5 . 8984 96 

13. 5811 
14. C007 5 
11.01742 

LC Pass 
100000.0 
-100.000 

ppb 
. 54 4 7605 
.327974 4 
60.20525 

1 . 93.2371 
1.942269 
1.204640 

LC Pass 
50000.00 
-100.000 

E r r o r s 
High 

N - 5889 
ppb 
6.337820 
.633018 
.987950 

6.086424 
7.057919 
5.869118 

LC Pass 
100000.0 

Ni2316 
ppb 
1.004214 
.508677 

50.654 23 

1.569135 
.8608632 
.5825939 

LC Pass 
100000.0 

LC Pass 
1.00000 . o 
-100.000 

203/1 
ppb 
3.450287 
4.620282 
54.67604 

6 . 183167 
5.3969So 

NOCHECK 

.006.6131. 

.0150752 

.0039916 

LC Pass 
500.0000 
-5.00000 

2203/2 
ppb 
. 19904 60 
2.4 36577 
.1224 . i.28 

2448' 
2 . 9 1544 
-1 .79382 

NOCHECK 

Mg28 52 
PPM 
.005o4 99 
.001.57 56 

. 004 9996 

.0057003 

.0022499 

LC Pass 
20.00000 
-5.00000 

Pb2203 
ppb 
2.947465 
1 .084334 
36.30568 

1 . 71.1631 
3.74 2585 
3.338178 

LC Pass 
400000.0 

2.068259 
2.4 38766 
1.993996 

LC Pass 
100000 o 
-20.0000 

Mn2576 
PPM 
.0001370 
.0000180 
15.129 54 

.0001471 

.. 000.1162 

.00014 76 

LC Pass 
20.00000 
-.010000 

Sel960 
ppb 
1.109935 
1.086970 
97.92673 

-.049900 
2.105266 
1.27458 * 

LC Pass 
100000.0 

LC Pass 
1.00000. 0 
•- 100 . 000 

Fe2714 
PPM 
.0229610 
. 0066649 
29.02704 

026807 
0263101 

• . 10000* 

Mo2020 
ppb 
3.2° 1.20 5 

19517 
3.631414 

3.394 042 
3.160082 
3.5194 90 

LC Pass 
50000.00 
- 100.000 

Sb2068 
ppb 
5.7 53354 
1.121365 
19 . 4737CL 

6.1562 
6.626545 
4 .4 92307 
o O r>-
LC Ŝ ass 
00000.0 



Ana 1ys j a Report Wed 1 0 

)W 

f 1 ;an 
'.J , l J t r, 

Avge 
SDev 
'LRSD 

tt J 
tt? 
t; .3 

E r ro r 
High 
Low 

5000.00 

2068/1 
ppb 
3. 34 7750 
7 . 4 45399 
229. 1.863 

6.552395 
8.4 83837 
-5.27298 

NOCHECK 

-40.oooo 
2063/2 
pp b 
7.010974 
2.044665 
29.1.6378 

5.967601 
5.693489 
9.366832 

NOCHECK 

1.960/1 
ppb 
-lo.8929 

5.4 56 5 
20.46154 

- IS.8133 
18 . 9629 

- 12.9026 

NOCHECK 

1960/2 
ppb 
10.097 11 
2.23986 

22. 1331.7 

9.316829 
12.6227 5 
8.5 1759 

NOCHECK 

5.00006 

C l2881 
PP-b 
- io.2225 
5 37 Q9 

55.lo326 

- 14.1120 
-12.2178 

.C Pass 
100000.0 
-100.000 

• 5.00000 

5n.i 8 9 9 

Ppb 

. 3356 195 

. 089.1 A 42 
Zo.7 7054 

.4547 
" 1 4 8 

.2oo4 017 

LC Pass 
100000.0 
-100.000 

. 0 o 9 o 4 6.: 
lc'. 

""To 9 5 500 
. 4413558 
. 5572^5 1 

LC Pas:::. 
50000.00 
-100.000 

E1 em 
Uni to: 
Avge 
SDev 
7. RSD 

Ti3349 
ppb 
.5938975 
.1890053 
31.82457 

Tl1908 
ppb 
2. 142143 
. 35948; 

16.73*59 

V - 2 9 2 < 
ppr 

5004 3 9 0 
. 0 0 0 3 5 3 4 
8 1 . 6 3 4 54 

Zn3138 
ppb 
-2.19829 

. 074 50 
3. 383864 

ttl 
tt2 
tt3 

3936469 
7691' 
61 B & 1 10 

.522548 

.803065 

.095830 

0000805 
0007972 
0004 393 

-2.24512 
2.1122 Q 

•2. 2394 5 

H i g h 
I ov 

0 Pass 
,100000 . 0 

00.000 

LC Pass 
l00000.0 
- .1.0 . 0000 

LC Pass' 
200.0000 
.0 50000 

LC Pass 
10000.00 
- 50.0000 

' I n t S t d 
Mode 
Elem 
Wav1 en 
A yge 
SDev 
%RSD 

T i. me 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED NOTUSED 

111 
tt2 
tt3 

15000 
15000 
15000 

233 



A n a l y s i s R e n o r t we ..1 ,•:• ?.?>- r-~- i i . i i : AI . 

n o t h o u : 
Rui i T i mc 
' o m m o n t : 

M o d e . 

E l e m 
Un i t s 
A v g e 
S D e v 
S.RSD 

i n ; O D 

1 0 / 2 8 / 9 3 1 1 : 0 5 : 0 4 

Co r d . 3 ...ic. r.o r : 1 

A g 3 2 0 0 
•opb 

4 4 3 6 5 9 5 
" 5 9 8 7 9 6 

9 . 5 6 6 6 

M J. 6 U Li -

PPM 
4.550787 
.006021 

.1534 002 

" o 0 

ppD 
5.411258 
.987365 

IS.25581 

B ••249(. 
ppb 

1 . 4 75285 
15.52389 

Da49 54 
ppb 
135.14 19 

. 5453 
. 2593601 

Be.:5150 
ppb 
.9853348 
. 0.24 5101 
2.4 6744 0 

# 

012250 
ppb 
1. . 804c, 1 5 
5.396721 
183.224 3 

tl 1 
t(2 
»3 

- .221262 4.344765 6.5292.16 9.3 ;5133 133.4856 .9574259 -2.00292 
1.274355 4.550783 5.048386 11.034 15 132.7950 1.002453 4.523705 
.292834 9 4.356308 4.656111 8.090688 133.144 9 .9958257 2.8930 50 

E r r o r s LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 10000.00 1000^000 50000..00 100000.0 50000.00 50000.00 100000.0 
Low -10.0000 .200000 -10.0000 -100.000 -100.000 -5.00000 -100.000 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

fa3179 J Ca3963 Cd2265 Co2236 Cr2677 Cu3247 Fe271.4 
j^PM^*"^ PPM ppb ppb ppb ppb PPM 
233.8406 84.493958 .1308214 11.32734 7.050759 7.714611 5.123626 

.2407 .04 5313 .0571557 .15263 .4 37 574 .406580 .010.11.1 
.1007799 1.008309 43.63986 1.347442 6.206058 5.270259 .1.973395 

ttl 
#2 
#3 

239.0768 54.544407 .1895171 
238.8493 S4.480460 .07 55415 
238.5957 54.4 56929 .12 76056 

11.25220 
11.50298 
11.22686 

6.9784 IS 
7.519996 
6.653363 

7.94 94 61 
7 ."24 5133 
7.949239 

5 . 1 1520' 
5 .124 
5 . 1 5 3 4 a 

E r r o r •; 
High 

-tow 

Elem 
Uni t s 
Avge 
SDev 

LC Pass 
500 .. 0000 
-5.00000 

.008376 
1680751 

.0 Pass 

.0.00000 
5.00000 

K-7664 
ppb 

9834 60 861.5132 
18.0222 

2.091918 

L C Pass 
51 • 03 0 05: 

5.00000 

L i 6707 
ppb 
7 . 0 7 7 6 5 5 
.069 151 

.9774 594 

LC Pass 
100005.0 
50.0000 

Mg2790 
PPM 
10.8 5957 

. 921 1.7 
194 974 9 

LC Pass 
50000.00 

-10.oooo 

11.19161 
.02504 

.2237084 

L C Pass 
1.00000 . 0 
-20.0000 

PPM 
. 1995171. 
.0002660 
. 1333147 

LC Pass 
500 . 0000' 
™. 100000 

Mo2020 
ppb 
2.060075 
1. . 0 58323 
51 . 57510 

ttl 
tt2 
tt3 

4 .973915 882.1.215 7.11.7597 10.83540 11.. 17202 .1.992459 2.478988 
4.939531. 353.7527 o. 997772 10.87552 1.1.13300 .1997775 .8564169 
4.986385 340.6305 7.117597 10.36719 11.21932 .1995279 2.844815 

Er r o n 
High 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

ttl. 
tt2 
tt3 

E r r o r 
High 

LC Pass LC Pass LC Pass 
50.00000 100000.0 100000.0 
- . 100000 • 5000 .00 - .1 00 . 000 

Na5339 N 51.6 2205/1 
ppb ppn ppb 
276.4860 5. "118/4 x _. . o2909 

2.461.5 .676119 4.72948 
.8902727 11.43663 31.46837 

278.4759 6.223373 12.24764 
273.7335 6.575056 20.48991. 
277.2437 5.136093 12.34975 

'C Pass LC Pass NOCHECK 
^0000.0 100000.0 

LC Pass 
500.0000 
••• 5 . 00000 

2205/2 
ppb 
14 . ~6164 
1 . 4 091.4 

9.880637 

14.55385 
'2.72930 
15.50176 

NOCHECK 

LC Pass 
20.00000 
- 5.00000 

LC Pass 
20.00000 
-.010000 

14.51791 
.76593 

5.275794 

13.78663 
15.31438 
14.4 5266 

LC Pass 
4 00000.0 

ppb 
1.847447 
1 .676169 
90.72898 

3.531608 
1 .724715 
.2360163 

LC Pass 
100000.0 

LC Pass 
50000.00 
-100.000 

1.19337 4 
.699396 

58. 606i 

00W . 7 6 / 3 0 C 
2 . 0 0 0 5 5 0 
. 8 1 2 2 7 2 0 

234 
LC Pass 
100000.0 



A n a ] y a i a Re p a r t. W a i J 

T i e h i 

U n i taa 
A v g e 
S D e v 
'oRSD 

- 5000.00 

a Or-.SV 1 
ppb 
1 . 153515 
.7 3S715 

64.8604 4 

4 0 . 00«'<O 

ppb -
1.327 4 06 
1. . 200275 
9 7.70518 

1960/1 
ppa 
- 995 V 

1 165 .17.1. 

! "a. .a /? 

p P1.' 

2 . 5 J 6 a .;. 

1. 14 .SO 

5 . 00000 

512331 

: 153.957 
2 . 394 

.30 74 4 37 

.... . a... , ..JO 
1 . P'->6 98J. 
53.71019 

O - i . 0 -1 ;.: 

.. J.7 770i-,." 

B 1 
#2 
i 5 

. 5 57 .0712101 

.8672214 2.565564 
1.94 5747 .24 56844 

-2.73362 
3.627435 
- 1.750 50 

6.758555 
.7 739578 
1.2 704? 

1154.992 
1151.197 

1 .461.522 
3.94 34 88 

1155.622 5.187059 

3 1 4 . 4 0 9 8 
315.4104 
514.?9o0 

E r r o r s 
H i g h 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK LC Pass 
100000.0 
-100.000 

LC Pass LC Pass 
100000.0 50000.OC 
1.00 . 000 100.000 

Elem 
Un i t s 
Avge 
SDev 
%RSD 

T i 3349 
ppb 
109.7404 

. 1820 
.1653682 

T11908 
ppb 
4.595056 
2.777358 
60.4684 5 

V-2924 
PPM 
.0550887 
.0003922 
.7118348 

Zn2138 
ppb 
1 5 . 1.251 9 

. 24 75.1. 
1.655J 01 

#1 
#2 
83 

- r o r 
H i g h 
L ow 

109.5632 
109.7310 
109.9269 

LC Pass 
100000.0 
• 100.000 

5.994 551 
1.594195 
6 . 590562 

LC Pass 

,05431.40 
0 549], 45 
r> , 5 a 7 ~> 8 

.0 Pass 
.00000.0 200.0000 

.0. oooo 5 no o r 

1.4 . .4 228 
1.5 . 5000 3 

LC Pass 
10000.00 
-• 50 . 0000 

- I n t S l . d 
Mode 
E1 em 
W a v 1 e n 
Avge 
SDev 
a RSD 

1 
T ime 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED 
4 
ROTUSED NOTUSED 09705ED NOTUSED 

81 
82 
8 3 

15000 
15000 
15000 

235 



A n a ] y - , } s Re par I, | / | c , ; | J 

i y i e f i i u ' l . 

R e n 1 i me 
C D i l i I I I 6 I n . . . 

M o d e : Ce 

l-'i I >. • .- . . j . iu.4 e H 

1 0 / 2 8 / 9 8 J. J . 1 2 . 55 

r ' r f . i c 1 o i : 

0! 

C1 em 
Un i t -: 
Avge 
SDev 
%RSD 

48 
P 
7 t 

.65 0 

A 13082 
PPM 

3.994 855 
.017413 

.4 5 58 509 

As 1590 
P0-. 
4.151ooS 
.2 . 4 2598 1 

D 2 4 9,, 

ppb 
•'•. 7 ̂  R 7. ̂ c. 
. 0 o o C."J %.'> 1 

14.55279 

034 534 
ppb 
92.5 2954 

.2893 5 
.3133834 

DeSlSO 
pi>b 
.9306951 
.024 2720 
2.607938 

pop 
-2. i 7 0 7 2 
2 . 8088° 

129 , 8Q.88 

ttl 
tt2 
tt3 

--. 970 
••' .456c 
-.8774 

4.014 797 
5.987093 
3.982673 

o.921071 
3.118382 
2.415552 

. 60 -. 133 
5 . 34 9239 
5. 151603 

92.54 999 
92.4 3675 
92.00190 

.9192790 

.9142352 

.9585701 

. u l 4 o 7 7 7 
•-5 . 00255 
- 2 . J 2453 

E r r o t -
H i g h 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

LC Pas-. 
10000.0J 
-10.0000 

222.4 168 
1.7050 

.7665805 

C Pass 
1000.000 
• .200000 

0a5968 
PPM 

S4.779706 
.04 0063 

.8381833 

LC Pass 
50000.00 
-1.0 . 0000 

Cd226 5 
ppb 
-.117637 
.0 554 4 8 

4 5.4 54 69 

LC Pass 
1.00000 .0 
-100.000 

Co2286 
ppb 
2.729583 
.495665 

1.8 . 1 5901 

LC Pass 
50000.00 
-100.000 

Cr2677 
ppb 
9.94 1.590 
. 136281 

1.370313 

LC Pass 
50000.00 
-5.00000 

Cu324 7 
ppb 
7. 071.115 
. 185330 

LC Pass 
100000.0 
•• 100.000 

Fe2714 
PPM 
4.37 5995 
.0204 7 5 

.4678852 

ttl 
82 
83 

224.0099 
222.4739 
220.6016 

34.820328 
S4.777494 
54.7407"4 

.057558 

.15 5447 

.15990 7 

2.6081 I S 
3.274690 
2.505941 

9.815477 
10.08616 
9.923136 

6.0854 84 
7.256244 
7.071617 

4 .5909 • 0 
4 .384 4 18 
4 . 352-

E r r o r ; 
d i 61. 

"tow 

Elem 
Un i t s 
Avge 
SDev 
?.iRSD 

LC Pass 
500.0000 
- 5.00000 

1. C Pass 
i 0 . 007 100 
5.00000 

K-7664 
ppb 
94 2.7341 

5.020 7 

la" Pass 

5.00000 

L J 6707 
ppb 
6 . 985567 
.028216 

LC f'ass 
. .. 00C0 . 0 
- 50.0000 

Mg.2790 
PPM 
7 . 958503 
.0544 45 

. 4 52 7888 

LO Pass 
50000.00 

-10.oooo 
Mg2352 
PPM 
8 . 14 6052 
. 026 501 

.5255254 

LC Pass 

• 20.0000 

Mn2576 
PPM 
. 0 596 751 
.0005320 
. 5 5631.52 

• . 1 OOOOO 

Mo 20 2.0 
ppb 
1 . 58 50,' .4 
. 56055 5 

26 . 0 i. 7 20 

81 
tt2 
tt3 

4.2705 
4.2587 
4 . 243 

94 3.4 078 
940.9289 
933.0655 

6.9 46699 
6.9034 03 
6.956521 

7.99 8619 
7.950555 
7 9 9 8 7 3 , 

/ i. Js.J 6 iL 

. 134614 

.. 1.27 j 99 

.0599756 

. 0597257 

.0593179 

.1. . 0 7 ^ i 30 
1. .. 2966 7 7 
1.701591 

E r r o r s 
H i g h 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

LC P, 
50. 0 

10 
0 

JO 

076 
155 
4.55 

LC Pass 
100000.0 
~5000.00 

Ni.2316 
ppb 

.34 74 88 
IS . 4 7190 

LC Pass 
100000.0 
- 1.00 . 000 

2 2 0 3 / 1 
ppb 

. 7 8 o l 1.9 
22.04 932 

LO Pass 
500.0000 
5.00000 

2203/2 
ppb 
4.34°713 
.905^21 

20.392 55 

LC Pass 
20.00000 
-5.00000 

LC Pass 
20.00000 
.010000 

4.089295 
.373905 

9 . 26 5780 

1 . 4 294 69 
2.086736 
145.9793 

LC Pas a 
50000.00 
- 100.000 

- 1. 1054 1 
1. . 6 1.2 1 1 

14 5.8377 

•81 
82 
83 

E r r o r s 
H i. g h 

25 505 
2 5 c . 7 701 
258.2023 

LC P a s s 
10000<~a 0 

4 5 7 ? S s ,4 
5 . 4 59659 
3.744746 

LC Pass 
1 00.0 

2 . 750105 
4.79084 0 
3.674873 

NOCHECK 

5.067910 
5.332227 
4.64 9003 

NOCHECK 

4.290221 
3.65224 5 
4.3254 IS 

LC Pass 
400000.0 

1.4 57480 
- . 6 7 1 1 3 1 
3.502059 

LC Pass 
.1 00000.0 

- 2 . 94: 
-.4 4869/ 

LC Pass 
100000.0 



A n a l y s i s Repor t: Wed 1 J : 

El em 
o n i t s 
Avge 
SDev 
%RSD 

t t l 
82 
83 

E r r o r s 
H i g h 
Low 

Elem 
U n i t s 
Avge 
SDev 
% RSD 

81 
82 
83 

^ r o r s 
High 
I. ow 

-3000.00 

2068/1 
ppt> 
.96]6933 
3.934 307 
4 09.1020 

1.7 502 37 
-3.50716 
4 .. 442:07 

NOCHECK 

Ti.3349 
ppb 
86.67149 

.59268 
.6838272 

87.28748 
86.62172 
86.10525 

LC Pass 
100000.0 
- 100.000 

• 40.0000 

2068/2 
ppt.) 
-2.15825 
5.15179 

146.4 651 

•5.28 574 
.9775965 
-2.10660 

NOCHECK 

T11908 
ppb 
5.729657 
.551738 

14.79327 

3.277 540 
4.5444 41 
5.566988 

LC Pass 
100000.0 
- 10.oooo 

1960/1 
ppb 
•4 . 2684 0 

. 9054 7 
21.16638 

-3.39935 
5.20273 

-4.20511 

NOCHECK 

V-2924 
PPM 
. 03321.94 
.0003195 
.9610933 

.0335354 

.0528535 

.0834 644 

LC Pass • 
200.0000 
• .0 50000 

1960/2 
;..,pb 
4.27556 r 

2.898 786 
6 7 83379 

3.5814 52 
1 .5904 74 
.548169 

NOCHECK 

Zn2138 
ppb 
13.5261.8 

.13130 
.9707279 

13.67487 
13.4:. 74 9 
13.4 2617 

'LC Pass 
10000.00 
•• 50 . 0000 

5.OOOOO 

8:. 888 1. 
PPb 
1201.4 55 

1 . 951 
. 16069 54 

1201.370 
1205. 140 
1199.34 7 

LC Pass 
100000.0 
-100.000 

- 5.OOOOO 

Snl899 
ppo 
2. i. 52575 
1.5 59294 
65.15522 

1 . 905169 
5.6 18507 
. 95564 88 

LC Pass 
100000.0 
- 100.000 

.374 3 1 0'. 

525.0o5o 
525 ..1813 
52-1 . 05 54 

LC Pass 
50000.00 
• 100.000 

- I n t S t d 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
Time 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED NOTUSEf 

81 
82 
83 

15000 
1 5000 
15000 

237 



A n a i y i s Repor r 

Met. hod-. MT -
Run Tims: 10/20/98 

Mode: . ON." oo r r 

E ]. em 
Uni 1:.-: 
Avge 
SDev 
%RSD 

Ac " '30 

Pf 
">552 
/ 9 S 5 

5 1 . 1 7 0 6 

A l 3 0 8 2 
PPlv! 
15.5864 4 

.02533 
. 164 64 93 

A'" ' <~90 

PP 
1 O . / O O a ' 'J 

1 .24 044 
6.610284 

94 ].0;: 
\ 4 o q " 

Da 4 9.34 
ppb 
1228.085 

3 . 063 
.2493307 

6 S I 6'..; 

Ppb 
1 . 54 5329 
. 028359 

1 . 3o6925 

~r> 

ppra 
4-L-C 'a • 

1 3 .! .18 1 o 

81 
82 
83 

1 . 7 5 
a 3 t >1 

1 . 1 4 

15.374 93 
15.4154 9 
15.36391 

17.99087 
20.19600 
13. .1.0899 

4 0. <.. O71 6 
42.07721 
42.11634 

1224.363 
1250.972 
1223.419 

1.513303 
1.569829 

2. 14 A 3 ] 0 
-.5 C"500 
s p. a.-. 

E r r o r s 
H i g h 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

LC Pa 
10000.„0 
-10.0000 

LC Pass 
1000.000 
-.200000 

Ca3968 
PPM 

S I . 5 8 9 1 4 6 
.0 54413 

5.. 4 24555 

l_C P 3 i i 
5 0000.00 
- 10.0000 

Cd2265 
ppb 
.2427363 
.0533699 
24.25260 

LC Pass 
100000.0 
- 100 000 

Co22S6 
ppb 
6.673962 
.286270 

4.286151 

LC Pass 
50000.00 
-J^0.000 

Cr2677 
ppb 
12.17910 

.21903 
1.798363 

LC Pass 
50000.00 
-5.00000 

Cu324 7 
ppb 
13.33583 

.11911 
.8931946 

LC Pass 
100000.0 
•• .1.00 . 000 

Ee27 14 
PPM 
10.08090 

.OOO6j 
. 0955724 

81 
82 
83 

E r r o r s 
H i g h 
-Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

4 12.4293 
414.7728 
4 13.9439 

LC Pass 
500.0000 
-5.00000 

.817027 

.010280 
104 72!1 

S I . 5 3 5 9 1 7 
S I . 5 3 6 3 4 2 
SI . 6 4 4 6 7 9 

LC Pass 
.1.0 . OOOOO 
• 5.00000 

K- 7664 
ppb 
554 4 .331. 

9.769 
. 7 5 584 4 

.1801714 

.2509995 

.2970580 

LC Pass 
50000 . '"-0 
-5.00000 

6.750195 
6.570555 
6.936158 

LC Pass 
.: OOOOO . 0 
- 50.0000 

11.92620 
12.30 559 
12.50553 

LC Pass 
50000.0 3 
.1.0 . oooo 

Mg2852 
PPM 

IMS . 85234 
.07 4 53 

15". 4221 1. 
15.19995 

LC Pass 
j, 0 0 0 0 0 . 0 
-20.0000 

Mn2576 
PPM 
. 106566 5 
.000129 5 
. 1217237 

10 . 0896 
10.0 

LC Pasa 
-,0" 

- . i OOOOO 

MO2020 

ppb 

. o l 9 4 7 4 

81 
82 
83 

9 . 80? 
9 . 82 
9.81 

5 557.180 
5555.835 
5 5-, ]. . 479 

224.74 7 2 
22 5.5149 
224.24 04 

44.4 54 4 7 
44.57029 
44.46128 

H48.794 9 5 
H4 8.956 5 7 
H4 3.52 5 50 

. 106524 8 

. 1.065116 
1 . 694 7C''' 
1 . 528550 
2.5564 90 

E r r o r s 
H i g h 
Low 

Elem 
U n i t s 
Avge 
SDev 
%R3D 

LC 
50. 

Na 

PP 
3< 

J Q 

JOO 

1 

. 269 

. 338 
3094 

LC Pass 
100000.0 
-5000.00 

N i 2 3 1 6 
ppb 
8 4 . - 9 1 7,:, 

. 4 94 65 
2.04 384 0 

LC Pass 
100000.0 
- 100.000 

2203/1. 
ppb 
••- 7 13052 
3 . 551891. 
49.93097 

LC Pass 
500.OOOO 
-5.00000 

2205/5 
ppb 
12.004 02 
2 . 57255 

21.43072 

LC H i g h 
20.OOOOO 
•5.00000 

LC Pass 
20.OOOOO 
.010000 

10.24 286 
.80734 

7 . 831971 

LC Pass 
50000.00 
-100.000 

Sb206J 
ppb 
.5138896 
1 . 532343 
4 88.3381. 

8 1 
82 
83 

Err o r -
H i g h 

3 3.788 
5 _>. 838 
3u56.182 

LC Pass 
100000.0 

24.15960 
25. 955 
24 . . 14 

LC • 
1C 0 

2.9997 c 1 
7 . 62415 7 
9.515171. 

NOCHECK 

1.4 . 95760 
10 2 5286 
.1.0 . 80160 

NOCHECK. 

10.97672 
9 . 378048 
10.37332 

LC Pass 
400000.0 

3.70326 
-3.10296 
1.998526 

LC Pass 
100000.0 

2 . 0304" 
- . 4 74160 
-.664616 

238 
LC Pass 
100000 . 0 



wad ' 9 

FJ on, 
Oi i i t-. 
Avge 
SDev 
l!.RSD 

tt J 
tt2 

E r r o r s 
H i g h 
Low 

Elem 
Un i t s 
Avge 
SDev 
%RSD 

ttl. 
tt2 
tt3 

5000.OO 

20 c.. 8/ 1 
ppO 
4.4 06319 
1.882567 
42.72426 

6.544859 
2.990341 
3.674758 

NOCHECK 

T'334 9 
ppb 
175.7265 

.1913 
. .1 038644 

17 5.5070 
17 5.8573 
175 ,. 3153 

4 0 . 0000 

5068/2 
ppb -
• 1.73006 
J .40401 

1.960/ 1 
ppb 
-9.7008o 
4.54 502 

81.154 06 4 6.85170 

. 1.4 9215 
2.20911 

NOCHECK 

T l 1 9 0 8 
ppb 
5.056723 
2.5534 76 
50.4 9666 

8.002022 
5.705031 
5 .. 4 651 10 

- .14 . 54 31 
-9.03252 
- 5.52702 

NOCHECK 

V-2924 
PPM 
.0609293 
.0001901 
.3120546 

.0609680 

. 0 6 0 7 7 Z 4 

. 0 6 1 0 9 7 9 

1 9,.,0 '2 

PP'" 
2 . 457187 
5.01.756 1 
125.80 51 

1.700218 
- . 1.4 34 1.8 
5 . 7 -4761 

NOCHECK 

Zn2138 
ppb 

r 

14 84' 

• 5 . 0000 '' 

On 1899 

ppb 
. 8 9 J 8 2 5 5 
1 . 4 061.57 
157.67 18 

1. . 306261. 
224 5.353 2.04 4 139 
9977 77 

5.00000 

518881 

2741.139 
6 . 766 

.3019014 

:24 4.723 

s ; 4 1 ' 
p Di
l i 04 . 00 9 

. 2514840 

14 00.24 1 
14 07.741 

3 . 334 674 975 14 04 

LC Pass LC Pass LC Pass 
100000.0 100000.0 50000.00 
-100.000 •-100.000 -100.000 

'3101 
'3609 
'2690 

r r o r 
H i g h 
Low 

LO Pass 
100000.0 
-100.000 

C Pass 
00000.0 

• 1.0. oooo 

.6 i-'ass 
;00 . 0000 
• .0 50000 

LC Pass 
10000.00 
- 50.0000 

1 n t C t o 
Mode 
E 1. e FI 1 
Wavlen 
Avge 
SDev 
3; RSD 

T i fii e 

.1 5000 

.0000000 

.OOOOOOO 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSEt 1 

It 1 
tt2 

1 5000 
15000 
1 5000 

239 



A n a i y i _". Repo i t 00 S t a n d a r d 

method. MIX 
Run Time: 10/28/9? 
Gomme; ^ : 
Mode : . ONC Oor .• . 

::,Oill D .1.o f! ,,'iu 

Llem 
Uni. to 
Avge 
SDev 
$;RSD 

AgSSSO 
Ppb 
-104 . 897 7 

1 . 8390 
- 3792590 

A 1 ..,0b. 
PPf'i 
4.928304 
.013178 

.2676718 

A3 .1 090 
... i. 
y.'\..'i.J 

4 9,.,. o343 
3.7304 

.7511597 

ppo 
4 35 . 2 5 25: 

2.6041 
.555" 179 

[,.:• 4 95-4 

ppb 
4 75.7020 

O - -7 T .:: 
J:. . .., / ., i., 

. -J 90004 5 

ppo 

4 52.907 4 

.150 334 9 

PPb 
4 59 . 8 

#1 
82 
83 

482.7°50 
485.6921 
486.2060 

4.908087 
4.930919 
4.930906 

4 92.4 269 
500.7281 
495.7478 

4 80 "565 
4 84.064 5 
485.4 373 

473.0583 
4 76.8790 
477.4087 

432.9255 
4 8 4 . 5 9 4 1 

4 09 . ,.,57.-
-405.49;.-

4 94.51.5-

E r r o r s 
V a l ue 
Rangt 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

QC Pass 
500.0000 
10.00000 

Ca3179 
PPM 
1.35534 3 
.002131 

. 1148562 

QC Pass 
5.000000 
10.00000 

2.090069 
.009197 

.4 4 00100 

QC Pass 
.500. 0000 
10.00000 

ppb 
4 75.0197 

J. . 761.2 
.5707550 

QC Pass 
500.0000 
10.00000 

Co2286 
ppb 
497.2905 

. 5 563 
. 1 118739 

QC Pass 
500.0000 
10 00000 

Cr2677 
ppb 
497.4714 

1 .4061 

QC Pass 
500.0000 
10.00000 

Cu324 7 
ppb 
530.0968 

. 9770 
. 1843114 

QC Pass 
500.0000 
10.00000 

Ee2714 
PPM 
5.1554 9 7 
.O1779: 

.34 522 2 2 

#1 
#2 
83 

1 .857371 
1 . 85 5550 
1.853123 

2 . 09923-9 
2 . 0901.22 
3 . 08084 6 

473.057 7 
4 76 . 4 659 

4 96.636 7 
4 97.4 025 
497.73 2 3 

4 96.6603 
499.0951 
496.6589 

529.7924 
551 . 1.34 0 
52«.S I 40 

5.1514 50 
5.17-

E r r o r s 
V a l u e 
'Range 

Elem 
Uni t s 
Avge 
SDev 
'a RSD 

Of: Pass 
2.OOOOOO 
10.00000 

.006260 
. 1259492 

OC Pasa 
.5 . 0003 CO 
10.00000 

K--7664 
ppb 
4 933.555 

50-. 4 16 
. > 16 5392 

QC Pass 

10.00000 

1. 16707 
ppb 

40 10.94 0 

. 0704 356 

00 Pass 
.. • c' 1 . \ J { -•• x.1 v 1 

10.00000 

Mg27 90 
PPM 
3 . 9 9 7 6 j 1 
.007154 

. 1.7 }9675 

QC Pass 
500 . 0000 
10.00000 

/ ' f i g 2 05}3 

5.905599 
.001.276 

.0520219 

QC Puss 
500 . 06:03 
.1.0 . 00000 

Mn2 57 6 
PPM 
4.9o2060 
.003980 

.0801361 

QC P-:-" 

10 . 00060 

Mo2020 
ppb 
4 95. ...,5 3 '• 

1 . 4 J 9S 
. 3 5 6 -1 < • 4 6 

81 
82 
83 

4.964 702 
4.977034 
4.969286 

4 9K, 9 . ,361 
4 922.4 94 
4 96- 7 .711 

4008.94 4 
4009.704 
4 0.14 . 172 

3.995088 
4.005685 

5.98 55 50 
5 .. 98 44 61 
3. 936°79 

4.959376 
4.967197 
4.962003 

4 9a . 47" • 
4 97.2505 
4 95 . 2504 

E r r o r s 
V a l ue 
Range 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

QC Pass 
5.000000 
10.00000 

K 5839 
ppn 
4691.396 

1.2 . 644 
. 269521.0 

QC Pass 
5000.000 
1.0 . 00000 

N12316 
ppb 
4 59.5331 

2.4334 
.54 04 288 

QC Pass 
•4 000 .000 
10 . 00000. 

2205/1 
ppb 
55 5.9217 

2 . 6 26 1 
. 4725790 

QC Pass 
4.000000 
1.0 . 00000 

2205/2 
ppb 
4 99.4 352 

2.5943 
•.5194 4 29 

QC Pass 
4.000000 
10.00000 

513.244 5 
2 . 4 404 

. 4 700957 

QC Pass 
5.000000 
10.00000 

507.3607 
2.64 59 

.5215012 

QC Pass 
500.0000 
10.00000 

526.0960 
4 . 5729 

.8511094 

81 
82 
83 

4 6 7 8 . 3 9 1 
4 691.123 
4 704.175 

4 56.6660 
4 60.91oO 
461 .0172 

555. 142 3 
5 5 8 . 5 6 ~ i 
5 5..... 260 1 

4 98 . 22.54 
502.4062 
4 97 . 6 28.1 

516 . 5402 
521.0401 
517.1531 

504.7072 
507.3761 
509.9939 

524.4 2 
53.1 . 058c 
522.8078 

E r r o r s 
V a l u e 

QC Pass 
5000.000 

QC Pass 
50 ;.0000 

NOCHECK NOC HECK QC Pass 
500.0000 

QC Pass 
500.0000 ?00 7?O00 



f ;n i 1 y s i - Repo r QC S t a n d a r d lAied 

' roe 

r 1 em 
o l i t : 
A v g e 
S D e v 
!-oRSD 

10.00000 JO.00000 

2008/ 
ppb 
?0. 7745 

. 94 26 

206S/2 
ppt.) 
528.7520 

o.0885 
1 . 15.1476 

1960/1 
ppb 
526.o552 

5.7125 
.704 9064 

i 960/2 
ppc 
4 97.758: 
5 . o87J 

. 740809: 

j 0 . 0 0 0 0 0 10.0000O i 

ppb 
4 81. . 2801 

5 . 504 .1. 
.7280833 

So 1899 

ppb 
4 8: 

1.24 58 
5 55 559 

ppb 
5518 4 7 

2 . 31 7 ' 
4 8 5059? 

f f l q ? 7 D r.o 520.527 
521 ..8159 
519.9793 

6.3643 527.1876 493.-f 830 
i35 . 67; ,749 
524.2189 530.037.1 

4 99.737 4 
4 99 9941 

485.5096 486.6844 4 75.2405 
478.9477 488.9624 478.7257 
479.5829 486.9487 479.6507 

E r r o r s 
V a l u e 
Range 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

NOCHECK 

T 53349 
ppb 
4 68.5871 

1.5969 
.3407923 

NOCHECK 

T l 1 9 0 8 
ppb 
511. . 2159 

5.24 37 
.6345132 

NOCHECK 

V-2924 ' 
PPM 
4.987497 
.008308 

.1665803 

NOCHECA 

Zn2138 
ppb 
4 88.4 07 5 

1 .2254 
.250887 5 

QC Pass QC Pass QC Pass 
500.0000 500.0000 500.0000 
10.00000 10.00000 10.00000 

ttl 
8 2 
83 

4 6o .. 7750 
4 69.7833 
4 69 . 1.975 

514. 3805 
510.0542 
508 .71.30 

4 . 978046 
4.990795 
4.993650 

4 87.7104 
4 39.8224 
487.6897 

r o r s 
Va 1 ue 
Ranae 

QC Pass 
500.0000 
10.00000 

QC Pass 
300.0000 
10.00000 

QC Pass 
5.000000 
.1 0 . 00000 

QC Pass 
500.0000 
10.00000 

J n t S t d 
Mode 
Elem 
Wav1en 
Avge 
SDev 
°..RSD 

1 
T i me 

.1 5000 

.0000000 

.0000000 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED NOTUSED 

tl 1 
82 
I, 3 

1 5000 
15000 
15000 

241 



Ar ia 1 y s i s Ri »por I" P l a n k Sanaa 

I.I V,..i . KT. 
Run T i m ; ; : . 1 0 / 2 8 / 5 
' ' o fun if • n I.. : 
Hofio'. CONC Con 

J. .1. . 7-5. 25 

5.1. GiTI 

Uni ti 
A v g e 
S D e v 

A g 5 ? 8 0 
:>b 

.1204 24 7 

.6027490 
500.5195 

A15082 
PPM 
-.053256 
.006838 

12.83253 

As1390 
Ppb 
2.99254 9 
1.989094 
cc,. 46820 

B-2-!90 

r'pb 

.873155 
2o.505o5 

8a•954 
ppb 
. i 170 i. 1 i 
. 09326o6 
85.98053 

ppp 
. 75o21..,5 
.0486838 
6 . i. 92 162 

• . 1.59 Z 
. 84 .1.02 

44 4.00 2 

P 1 

tt? 
83 

E r r o r s 
H i g h 
Low 

. 7903035 
-.050951 
- .378078 

LC Pass 
10.00000 
- 10.0000 

-.057032 
-.045394 
•.057433 

LC Pass 
.2000000 
. 200000 

4.227177 
4 . 05251.5 
.6979567 

LC Pass 
1 0 . 0 0 0 0 0 
- 10.0000 

2 . 7-28.18 
4 . 2c. 5357 
2.733909 

LC Pass 
100.oooo 
••• 100.000 

. 00354 26 

.1736907 

.1738000 

LC Pass 
100.0000 
-100.000 

.7914 077 

.8320963 

.7351443 

LC Pass 
.1 00. oooo 
100.000 

.6 58 j. ( .0 .! 
- . 2 0 2 o 8 I 
•••• 1 .0237a 

LC Pass 
100.oooo 
•••• .1.00. 000 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

Ca3179 
PPM 
.0038502 
.0012631 
32.8070o 

Ta3968' 
JPJ 
. 0 0 5 3 2 5 2 
. 0 0 0 7 4 24 
1 2 . 7 4 4 32 

Cd2265 
ppb 
• .056 54 4 
.083038 

146.8557 

Co2286 
ppb 
. 4 885537 
.90 1.3703 
196.7788 

Cr2677 
ppb 
- . 1 1 5836 
. 1.9.54 14 

163.6253 

0u324 7 
ppb 
3.4 39095 
.67964o 

19.47915 

Ee2714 
PPM 
.00684 09 
. 0108585 
158 .656.1. 

tt 1 
tt2 
tt3 

' E r r o r;: 

11 i. g hi 
—Low 

Elem 
Units 
Avge 
SDev 
%RSD 

tt' 
tt2 
tt3 

High 
Low 

Elem 
U n i t s 
Avge; 
SDev 
%RSD 

ttl 
tt2 
tt3 

.0042547 

.0048614 

.0024 54 5 

LC Pass 
5.OOOOOO 
-5.00000 

-.000537 
.000263 

43.93707 

-.000313 
-.000464 
-.000823 

E r r o r s LC Pass 
.1000000 
-.100000 

-a 5889 
ppb 
.773696 

2.237337 
289.1752 

2.20963 
1.804176 
-1.91563 

E r r o r s LC Pass 
H i g h 5000.000 

.0066174 

.0057127 

.00514 54 

I.. C Pass 
5 . 000000 
5.00000 

K~ 7664 
ppb 
• .331958 
20. 8c, "70 
6284.74 1 

5.284623 
17.14 750 
-23.4280 

LC Pass 
5000.000 
-5000.00 

N i 2 316 
ppb 
.7259447 
. 2910096 
40.08702 

.. 734 3772 

. 4 303105 
1.012646 

LC Pass 
40.00000 

. 105207 
. 059335 5 
- . 103762 

LC Pass 
5 . 060060 
•5.00000 

L. i 6 7 0 7 
p p b 
. 2 5 7 4 5 5 5 
. 1 .222373 
4 7 . 4 7 9 4 3 

. 3 1 9 0 0 5 7 

. 5 5 o 6 3 I 8 

. 1. 1 .66753 

LC P a s s 
1.00 . oooo 
--100 . 000 

2203/1 
ppb 
-3.16 579 
3 . 154 7 .1 

99.65005 

.3067571 
-5.35516 
-3.94 904 

NOCHECK 

. 1215571 
1 . 579570 
- . 235246 

1 a" Pass 
50 .- 70000 
• 50.0000 

Mg2790 
PPM 
. 0052532 
.0077689 
147.3880 

.00 2346 

.0158321 
-.00130. 

LC Pass 
5.. 000000 
-• 5 . OOOOO 

2203/2 
ppb 
. 8995153 
2 . 4 4 3 537 
27 1 .6 503 

-^i .-- • 

1. . 73 5961. 
2 . 776105 

NOCHECK 

- .33272b 
-a 061524 
.04 65901 

LC Pass 
10.OOOOO 
- 10.0000 

.0011585 

.0009223 

.0008088 

LC Pass 
5.OOOOOO 
- 5.00000 

5.254458 
4 ."254 975 
2.957856 

LC Pass 
2 5.00 0 0 C'1 

-25.OOOO 

Mn2576 
PPM 
.000 1674 
.0001408 
84.09579 

.0003025 

.0001782 

. 006021.5 

LC Pass 
. 01.30000 
- .015000 

. 06.., 
0 .1.3 1 
00 3SO1 

- . 4 53432 
.879147 

193.3371 

- 1 . .1.4 002 
-.757 7 1 1 
.5374324 

LC Pass 
3.OOOOOO 

2.4 434 53 
2.34 3763 
95.92012 

-.262188 
3.849708 
3.74284^ 

LC Pass 
5.000000 

L 1.7 P^a. 

- . JOOOOO 

Mo2020 
ppb 
1 . 15 549? 
. 4 15588 

35 .85097 

1 . 607722 
1.055933 

LC Pass 
100.0000 
- 100.000 

Sb20d8 

2. 102240 
. 864 834 

41 . 13371 

1 . 784 l l 
1 . 4 40926 

)80989 

IC Pass 
( 0 . 0 0 0 0 0 



{iriji.1 y v. i " Repor t l a m p ] e 1 10 9 C; ! J. : 4 : 

5 0 0 0 . 0 0 -•40 . 0 0 0 0 5 . 0 0 0 0 0 . U> o ' O o 

f" I em 
O 11 iv. 

O v CU
SP e v 
-;,RSD 

2 0 0 8 / 1 
p p b 
5.302026 
1.237716 
23.34 420 

2068/2 
ppb 
.5039461 
1.485759 
294.4241 

1 "oO/l 

ppo 
- 1 .58505 
1.92028 

138.64 55 

.1 960 -'2 
ppo 
4.55 4 024 
4.422o92 
101.5771 

812381. 
ppt) 
.8 595 559 
. 72694 24 
84.5917 4 

3n!8"P 
Ppt.) 
. 6 281 16 
. 7075SJ 

1 12.6515 

0254 4 .1 
021 4 64. 

ttl 
»2 

3.991245 
6.4 50701 
5.4 64131 

.6825410 
• 1.06101 
1.890304 

6676680 
•3. 13753 
• 1 .68523 

-.727219 
7.537287 
6.4 200." 

.4 5894 58 
1.698754 
. 4 4 03616 

1 . 4 1 11 5 
. 4 33629 
.054 570 

0521. 1 7 1 
0592106 
.001005 

E r r o r s 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK LC Pass LC Pass LC Pass 
100.0000 100.0000 100.0000 
-100.000 •-100. 000 100.000 

Elem 
Uni t s 
Avge 
SDev 
6 RSD 

T i 334 9 
ppb 
.3026682 
.3594292 
1 1.8 . 7536 

T11908 
ppb 
2.957818 
1.601093 
54.13086 

V-2924 
,PPM 
.0002537 
.0003723 
343.8766 

Zn2138 
ppb 
.1793327 
.197624 9 
110.2002 

ttl 
tt2 
tt3 

.1962773 1.355375 -.0001.90 

.7032828 4.553053 .0012586 

.0084444 2.959521 -.000307 

2241684 
3 506877 
• .056858 

r r o r 
H i g h 
I. ow 

LC Pass 
100.OOOO 
- 100.000 

I C Pass 
LO.00000 
-10.0000 

L 0 Pass 
.0500000 
-.050000 

LC Pass 
20.. 00000 
- 20.0000 

- I . n t S t d 
Mode 
E1 em 
W a v 1 e n 
Avge 
SDev 
".RSD 

1 
Time 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED NOTUSED NOTUSED 
6 

NOTUSED N0TIJ5ED 

t: .i 
tt2 
tt3 

15000 
15000 
15000 
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A n a l v •-. J , Repo? t 

Rui i T j me : 1 0 / 2 8 / 9 0 j J. ; 4 r 
0 ommoi 1t. : 
M e d ; • . COIK C o r i . T a c r..o J 

f j am 
Un l . la. 
A v g e 
S D e v 
%RSD 

8 2 8 0 A 1 3 0 8 : 
0 PPM 
1 2 9 4 1 2 J 4 . 1 5 0 9 9 

• ' 5 6 5 3 5 . 0 1 2 1 9 
. 0 1 2 1 . 0 8 6 1 5 6 5 

ppo 
2 8 . 9 i 5 2 5 
1.42145 

4.9 i 5 8 3 4 

5 - 24 9., 

ppb 
40.35160 

.88122 
. 955o453 

D a -19 34 

ppb 
899.528o 

5 . 801.4 
. o530510 

Be 3 1.50 
ppb 
1 . 24 6677 
.037560 

3.013455 

\.s i... •'. 1 

ppb 

1 . c 24 098 
50 . 9.|. 5 5 

tt 1 
#2 
83 

174 0 14.14 764 
.0673 14.14031 
.5256 14.164 50 

27.95256 
30.54782 
23.24531 

4 1.'582c 
40.41273 
40.92379 

906.5198 
896.1149 
396.1511 

1.20 5801 
1.254536 
1.279693 

1 . 242157 
•••• . 20089o 
-2 .. 0204 1 

E r r o r s 
H i g h 
Low 

LC Pass 
10000.00 

•-1.0. oooo 

LC Pass 
1000.000 
-.200000 

%R50.yG-

Ca3968 
PPM 

3342 S--2. 26167 
.03158 

5.607255 

LC Pass 
50000..00 
- 10.0000 

Cd2265 
ppb 
.4 843119 
. 1 1.62137 
3.5. 99563 

LC Pass 
100000.0 
-100.000 

Co2206 
ppb 
8.602901 
.4 4 8941 

5.2134 89 

LC Pass 
50000.00 
-100.000 

Cr2677 
ppb 
9.. 2o0270 
.250034 

LC Pass 
50000.00 
-5.00000 

Cu324 7 
ppb 
16.5094 9 
1.17334 

7.137330 

8 1 H601 .8216 S 2.18180 .4094899 8.54353o 9.1.15000 1.5.4547 

LC Pass 
100000 0 
-100.000 

Fe?:7 j 4 
PPM 
7.878736 
.012517 

.153370? 

r 
7 86 *'7 9 1 9 

8-2 H600.0109 S- 2 . 25335 . 4252508 8.186 5o5 9.549042 16*. 324 26 7 . 87 5 8 5 j | 
83 H600.6699 S•?.54 4 87 .61819 51 ' 9 .073551 9. 1. 15960 .1. 7 . 7694 7 . 8 9 2 4 B 

E r r o i" s LC H i g h l C Pass LC Pass LC Pass LC Pass LC Pass LC Pas-
f 1 i y h 500.0000 1 5' . 003 6,-, 5000 5 . 5-6 ; 3 6 ("00 . C 5 0 0 "'0 . 00 ; 0 0 0 0 0 . 0 5 06 . COO' • 
Low - 5.00000 - 5 . 0 5000 - 5.00000 -50.0000 • 10 . oooo 20.0000 - . 100000 

Elem ^ 0 2 5 9 9 ^ ) K 7 6 6 4 L i 6 7 0 7 [Mg279co) Mg2 0 52 Mn2576 MO2020 
U n i t s VPPM-^ ppb ppb VePM ,— PPM PPM ppb 
Avge 7.683354 234 8.4 59 165.84 84 127.0638 5109 . 6684 . 5 .1.34846 1 .862034 
SDev .014479 1 1 . 22 5 .9153 2048 63 . 4789 .0006634 .34 5955 
' 15 D . 1.384517 . 4 779612 .5518722 . 1.61 1.595 57 . 83256 .21 16251 10 57928 

81 7.6" 32 2350.464 166.8128 126.904 6 H 14 5 .6251 .3128921 2.169998 
82 7.6 66 23 36.366 164.9919 126.9920 S36 . 57 364 .3133605 1. 928597 
83 7./ ,95 2353.54 5 165.7403 127.2943 HI 4 7 . 0064 .3142015 1 . 4 37707 

E r r o r s LC ,55 LC Pass LC Pass LC Pass LC H i g h LC Pass LC Pass 
H i g h 5( ;000 i.00000 .0 100000.0 500.0000 20 . 00000 20.00000 50000.00 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

0000 

539 

.084 

.91 1 
7764 

5000.00 -1.00.000 -5.00000 01.0000 100.000 

N i 2 3 1 6 
PPb 
1 9 . 7 6 6 3 1 

.12479 
.6313195 

2205/1 
ppb 
1.o Q2Q99 
.1 . 4 1860 

12.98968 

2205/2 
ppb 
5.2^1604 
.1. . 7294 74 
33.24 336 

7 . 106717 
.688398 

9.636578 

S e l 9 j 
PPb" 
.234 3878 
.3892905 
136.8872 

S b 2 ^ ° 
ppb 
-.86023o 
.984984 

1.14 . 5016 

81 
82 
83 

E r r o r s 
H i ah 

2.971 
3. 693 

.39.586 

LC Pass 
100000.0 

19.90967 
19.70729 
1.9 . 63199 

LC Pass 
100000.0 

I. 2 . 08682 
I I . 5 5 461 
9.341552 

NOCHECK 

5 . 6 0 4 1 4 6 
4 . 9 6 2 4 7 2 
7 . 0 7 3 2 0 1 

NOCHECK 

6.429472 
7.084 928 
7.805750 

LC Pass 
400000.0 

•- . 052585 
.7105252 
.1952238 

LC Pass 
100000.0 

-a 123: 
-a 4 786 57 

LC Pass 
100000.0 



. UO 4 o. <><..".)<' 

l i ,1 t-

Avge-
SDev 
':,RSD 

:-o,.r;/ i 
pp b 
-.704 791 
0 . 5 56 004 
350.0574 

ppb 
- . 95864 1. 
2.5 596 16 
572.6938 

15V.0/1 
ppb 
- 3.7057 5 
2 . 702 51. 

72.92748 

n o 
ppo 

8580o9 
' 'O 69r, 

4 7 
'6 6 

5i'i i. 899 
PPb 
1 9 3 9 8 ; j 
j ^ ~» "7 C ' 

~ 6 . 1 8 7 9 1 55 107' 

tt 1. 
tt2 
f 3 

E r r o r s 
H i g h 
Low 

- 1 .27179 
-2.69488 
1.3 52290 

NOCHECK 

. 4 4 95395 

. 626991.9 
- -3.8924 6 

NOCHECK 

-.684448 .267077!: 
• 5.89269 4 .00628: 

- 4 . 54 011 

NOCHECK 

2 . 5 "5545 

NOCHECK 

16 74.506 
167 2 . 4 .1.9 
1673.694 

. 4 6 2 0 6 6 5 

5 . 417 108 
1.933 760 

1.517 
4 . 2 0 6 

LC Pass LC Pass LC Pass 
100000.0 100000.0 50000.00 
- 100 . 000 - 1.00 . 000 • .1.00 . 000 

E lem 
Uni t s 
Avge 
SDev 
°.;RSD 

T i 3349 
ppb 
'22 .0132 

. 3334 
1727081 

T1190S 
PPb 
3.251533 
1.029295 
51.65563 

V-2924 
PPM 

Zn2133 
ppb 

.1971155 25.Z6ZZZ 
0006 56 5 
3330 506 

.12997 
5124201 

ttl 
tt2 

r r o 
H i g h 
i. ow 

222.2270 

LC .Pass 
100000.0 
100.000 

2.865894 
2 . 4 7234 .1. 
4.413363 

LC Pass 
100000.0 

• 10.oooo 

.1966796 

.196796 5 

.1978706 

LC Pass 
200.0000 
• . 0 5 07'06 

25 . 4 14 34 
2 5. "155c 
25.4 5989 

LC Pass 
10000.00 
- 50.0000 

--1 nt.Std 
Mode 
E) em 
Wavls n 
Avge 
SDev 
%RSD 

1 

T 1 me 

1 5000 
.0000000 
.0000000 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOT112,E C 

It 1 
tt2 
tt3 

1 5000 
15000 
1 5000 

245 



fiii,..;] y j a Re::>•',, t 

f l o o r . 

•I i t-. 

' ON>: 

j J 

a o i. o i . i. 

r. l e o 
U n i la 
A v g e 
SDev 
siRSD 

Ag . 
P O ! 

2 8 
oO 
8 7 

A 1 3 0 8 2 
PPM 
8 . 0 5 4 5 0 ? 

. 0 2 0 6 3 3 
. 2 5650-17 

6 . 8 4 4 5 4 o 
] . 9 8 6 9 5 2 
2 5 . 2 5 5 8 0 

. 9 1 1 188 
;. .397924 
2 i . 2 9 8 2 1 

Da4 9 54 
ppb 
4 8 4 . 7 I 8 5 

.911.9 
. 1881282 

ppb 
1 . :"0 5051 
.054 300 

2 . 387799 
2 . 4 84 006 
57 7.104 4 

81 
82 
83 

1 . 3. 
.671 
.324: 

8.038920 
8.052575 
8.012022 

8.74 571 1 
10.4 2324 
6.4 64 683 

) . 5^296 
<.5J 7676 
6 . 34 29 54 

485.7461 
4 34.4027 
4 8 4 . 0 0 6 1 

1 . 164 956 
1 . ... 6 £. 6 ... 

1.227025 

1 . 167,, 17 
2 . 4 62 597 

Er rora 
H i g h 
Low 

Elem 
Uni ts 
Avge 
SDev 
%RSV> 

LC Pas.. 
10000.00 
- 10.0000 

175.9615 
. 8591 

.4 768451 

LC Pass 
I 000.000 
.200000 

Ca3963 
PPM 

5 5.415002 
. 02 546.1 

.4 702008 

LC Pass 
50000.oo 
- 10.oooo 

PPD 
.0156066 
.09001 17 
DO 1 . 5275 

LC Pass 
.1.00000. 0 
100.00 0 

Co2286 
PPb 
5. 4 894 01 
. 3 58809 

o.556390 

LC Pass 
50000.00 
100.000 

Or 2677 
ppb 
12.66525 

. .24 977 
1.972087 

LC Pass 
50000.00 
-5.00000 

Cu524 7 
ppb 
10.41596 

.0934 5 
.8970278 

LC Pass 
100000.0 
100.000 

Fe.27 14 
PPM 
7.359823 
. 01 9.84 7 

. 269o65o 

ft 1 
82 
83 

E r r o i 
i I i g n 
"Low 

E lem 
Un i t ; 
Avge 
SDev 
•a RSD 

176.4 762 
176.4150 
174.9938 

LC Pass 
500.0000 
- 5.00000 

5 5.455550 
S5.4 22890 

1 0 Pass 
.;. 0 . 0 0 7 1 

5.00000 

K-7 664 
ppb 
1574.225 

16.465 
1.190099 

. .! 1 66 a J. a 
. 0 56707 
.017524 

a" Pass 

• 5.00000 

... I o 7 0 7 
apb 
15.110 57 

.031 o 1. 
.209 1004 

5 . 130892 
5.488802 
5.04 0500 

le"' Pass 

50.0000 

Mg2790 
PPM 
~- S 9 :i "•• 7 7 

. 0 567 4 
. 2 1.37054 

12.52087 
12.52125 
1.2 . 9 5566 

LC Pass 
56000 . 76 
10.0000 

Mg2852 
PPM 
177 . 33901 

. 064 4 9 
. 2350902 

10 . 5294 9 
1.0 .40555 
1.0. 51507 

LC Pass 

- 20 . 0000 

Mn2 576 
PPM 
. 09 j 7 527 
.0001568 
.1435970 

7.57 97 
7 .54 00 

•-. 100000 

Mo20 20 
ppb 
1 . o5l,.50 
.05154 5 

1 .8' 7 7i.n 

81 
8 2 
8 3 

7 . 154199 
7 . 164 " ->A 
7.]4.' 9 

1378.549 
1383.092 
1556 . 027 

.1.5 . 15.1. 7 o 

.i 5 . 088 .90 
] 5 . 1 1 4 4 4 

7'5 . 9 3 7 0 0 
7.6 . 0 0 5 7 5 
" 5 . 8 ° 5 5 9 

H7 7 31997 
7.41088 
7.28619 

09 .i 6 590 
09 19091 
09 J. 6899 

1.675577 
1.66 5835 
1 . 61.5709 

E r r o r 
H i g h 
L ow 

Elem 
U n i t s 
Avge 
SDev 
?0RSD 

81 
82 
83 

E r r o r 
H i ah 

LC 
50, 

Nc-
P; 
3 

JO 
,00 

4 262 
9301 
.1543 

3 064 0 
5". ... .7317 
380.4 829 

LC Pass 
10000O.0 

LC Pass 
100000.0 
- 5000.00 

Ni.251.6 
ppb 
8.298244 

.7 7 5183 
9 . 54 1.555 

7.741706 
9.18564 6 
7 . 9 o 9 5 8 0 

LC Pass 
100"60.0 

LO Pass 
100000 . 0 
l 0 0 . 0 0 0 

2203/1 
ppb 
3,67 5717 

79 89 3 
107.2788 

5 . 2 3--566 
. 299 502 

NOCHECK 

.... C Pass 
ar 0.0000 
-5.00000 

LC H i g h 
20.00000 
- 5.00000 

NOCHECK 

e.706130 
5.74 5693 
9.4 93572 

LC Pass 
4 00000.0 

LC Pass 
20.00000 
- . 0.10000 

ppb 
. 1183064 
.3218415 
272.0406 

. 1620541 
- . 2 2 3 1 7 1 
.4160563 

LC Pass 
l 0 0 0 0 0 . 0 

LC Pas-:, 
50000.00 

00.000 

. 327270 1. 
1 . 136849 
347.3732 

# 
1 .16583: 
-.966675 

LC" rLPss 
100000.0 



A n a l y s i 

El eo 
Un J La 
Avge 
SDev 
%RSD 

tt .1. 
tt? 
t t? 

E r r o r s 
H i g h 
Low 

Elem 
Un i ta, 
Avge 
SDev 
%R5D 

tt 1 
tt? 

W r r o ; 
H i g h 
I ow 

-1 n t.Ot.d 
Mode 
Elem 
Wavlan 
Avge 
SDev 
",r SD 

It 1 
tt? 
(13 

a 6 0 0 . 0 0 

2 0 o 8 / I 

PP:-' 
6.S30SS5 

. I o 0 7 l 4 

• :'.| 0 . 0 0 0 0 

2000/? 
ppo 
0.91547 

I. . 75574 
?.556506 61.13185 

6.784159 
6.631712 
6.996783 

NOCHECK 

-2.21440 
1.58877 

-4.94 323 

NOCHECK 

1960/1 

4 56 
PPf 
... Q 

4.o5o59 
48.17548 

-9.87470 
- 14. 1305 
- 4.86787 

NOCHECK 

i 9o0/a 

4. 98153:" 
i .8404 5 5 

5.172108 
6.719069 
" .055229 

N ...'CHECK 

• 5.00000 

8 ^ 5 8 1 
PpO 
1816.815 

8 . 292 
.4 564 04 9 

1824.4 00 
1818.079 
1.807 . 961 

LC Pass 
LOOOOO.O 
• 100.000 

So 1899 

? . ? 1 0 o ? l 
. 6 4 9 ? 2 9 

29 . 26273 

2 . 3 52-4 51. 
1. . 512915 
2.790519 

LC Pass 
.100000. 0 
- 100.000 

.755010i 

398.08 9 
59 ( 

59, 
5680 
'^7 I r. 

LC Pass 
50000.00 
100.000 

Ti.334 9 
ppb 
170.75?? 

. 5498 
.3329054 

T11908 
ppb 
2.6 54167 
1.54 244 3 
58.11402 

V-2924 
PPM 
. 14 00607 
.0006234 
.4451 144 

Zn213S 

1.8 . 4 6982 
.21056 

1 . .1 3894 3 

170.5956 
170.54 63 
169.6187 

4.34 7691 
I. . 329792 
2.2850 19 

14 04 208 
140 4 204 
1 5954 Or; 

13.7 1.096 
i . G . n 56 
13 .. 52894 

LO Pass 
100000.0 
- 100.000 

! 0 Pass 
100000.0 
10.0000 

LC Pass• 
200.0000 
0 5 0 O 0 0 

.0 Pass 

.0000 . 00 
• 50.0006 

T i me NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

1 5000 
.OOOOOOO 
.OOOOOOO 

.1 5000 
1 5000 
J 5000 
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Ropor L 

M o U . o d . r-1 T • -
Run T i rwr-i; 1 0 / 2 8 / ? ? 
O o m m e i : 

Mode . ' OM." Corr F ar t.o 

C l em 
Un i. t ; 
Avge 
SDev 
%RSD 

"2S0 
> 
A 81 J. 4 
,86382 
9. 1.83 

A 1 3082 
P, ; 
4 .o /2093 
. o: 4.St.:"> 

.3182541 

0 , 1090 

4 . (.:.02288 
1 .870205 
40.76675 

8 7-1 9C. 

PP-> 
o . 1 ".<597 4 
.9903 4 7 

l o . 2 2 3 0 4 

5,61 8 54 
ppo 
23. I.o9o7 

.014 50 
.Oo26008 

Ppb 
, , ; 097 3 5 
.011183 

1 . 007 7 51 

• A . 5 5 0 ̂  . 

5 !. . 3-19,! 7 

ttl 
tt2 
tt3 

691.930 
265604 
359155 

4.688553 
4.663075 
4.65964 6 

o.702901 
4.011009 
3.092953 

5.0o5204 
6.9274 94 

2 5 . 1 7 2 6 3 
73.15591 
23.1324 6 

1.093769 
1.121125 
1.109306 

5 . 04 4o.l 
5.25 54 7 
5 . 4 6231 

E r r o r s 
H i g h 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

LC Pass 
10000.00 
-10.0000 

93061 
.31172 

. 4 724385 

LC Pass 
1000.000 
-.200000 

Ca3968 
PPM 

57 . 483987 
.009562 

. 1.277625 

LC Pass 
50000.00 
-10.0000 

Cd226 5 
ppb 
. 05584 39 
. 1.334 4 14 
253.9545 

LC Pass 
100000.0 
- 100.000 

Co2236 
PPb 
2 . 6694 4 9 
.425229 

15.9994 6 

LC Pass 
50000.00 
- 100.000 

Or2677 
ppb 
12.27742 

. 7.3687 
2 . 356197 

LC Pass 
50000.00 
- 5.00000 

Cu324 7 
ppp 

8.979579 

3. 7.1 581 5 

LO Pa:, . 
100000.0 
• .1.00 . 000 

•'PM 
. 1 8 C ! 1 5 

141 
82 
83 

6 <:.. . .̂,: / 6 6 

66.08416 
6 5.65029 

57.475155 
57.491256 
5 7.4 87 54 9 

.l o o 5 0 7 7 

. 0955o53 
-.09 8341 

3.805510 
9 0 f j 9 Q Q c, 

2. 192841 

12.49420 
1.2 . 38583 
11 .95218 

5 . 64 57 51 
9 .-31.3060 
8 9 7994 5 

5.53 2 5 ] 0 
5 . .- 99, 

F. r r o i 
I IJ ,31 '1 
--Low 

.0 Pass 
>00 . 0006 
5.00000 

LC Pass 
10.00000 
• 5.00000 5.00000 

C Pass 

50.0000 

1. C Pass 
3000 0.CO 
• 10.0000 

.0 Pass 

:o. oooo 1 000 

Elem 
Un i la 

SDev 
%RSD 

F6259> 
PPM 

^5~rcfa93Sl 
.014 598 

K-7664 
ppb 
1061.051 

12.614 

L16707 
ppb 
8 . .1.4 1.67 4 

. 075956 
. 5185628 

Mg2790 
PPM 
7 . i l. 57S2 
. 029549 

. 41 25670 

Mg2852 
PPM 
7.168624 
.018860 

.2650929 

Mn2 576 
PPM 
.0 54 0497 
. 0002086 
. 38597c 5 

Mo7 020 
ppb 
1 . 607 4 7. • 
. 7007 7~ 

1. 7 . 4 9 1 1 8 

ttl 
tt2 
83 

5.385267 
5.366321 
5.356557 

10 -4 .719 
1071.4 24 
1. C 7.010 

8.14 6913 
8. 1.64592 
3. 1 1551.9 

7 . 1. 4 254 7 
7 . 1 14 918 
7.C 33382 

7 . 1 8 7 9 1 l 
7. 167741 
7.150222 

.0542256 

.0541005 

. 05531.79 

1. . 7042""' 
1 . 74 1.444 
1 . 37 0 57" 

Errors 
H i g h 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

81 
tt2 
83 

E r r o r s 
H i g h 

LC Pass 
50.00000 
-.100000 

la5389 
ppb 
274 1.09 

1 . . 4 4 .9 
.4170898 

275.5742 
274.3726 
273.2860 

LC Pass 
100000.0 

LC Pass 
100000.0 
-5000.00 

Ni.231.6 
ppb 
5,979333 

6.5724 70 

6.097386 
5.54 0848 
6.299764 

LC Pass 
1C0000.0 

LC Pass 
100000.0 
- 1.00 .000 

2205/1 
ppb 
4 . 12970 5 
.. . 552301 
62.52991 

6.4775-8 
4.626452 
J. . 35 51 1. 7 

NOCHECK 

LC Pass 
500.0000 
- 5 . 00000 

LC Pass 
20.00000 
-5.00000 

5.5 4 0013 
4."06 159 
6.685024 

NOi" HECK 

5.702962 
4.54 2Q05 
5.056371 

LC Pass 
400000.0 

LC Pass 
20 .. 00000 
"• . 010000 

SaeJJi 
ppb 
3.217066 
.377693 

2 7 . 2 3 2 4 1 

2.239495 
3.474 312 
5.937391 

LC Pass 
100000.0 

LC Pass 
50000.00 
.00.000 

Sb29^8 
T^pb 
1. . 20959 .1 
1 .559270 
128 - 9088 

1 . 3501 
•- .4 13. 
7.693757 

2'4§ 
LC Pass 
100000 . 0 



nnrii r Wed ] 0 

row 3000.00 • 4 0 Ouo 00000 . 0000-

El em 
•• 'oi fo:, 
Avge 
SDev 
"..R00 

ttl. 
82 
f 3 

E r r o r s 
H i g h 
Low 

E l em 
U n i t s 
Avge 
SDev 
7, RSD 

81 
8 2 

^ ^ o r r o r s 
H i g h 
L. ow 

- i n t S t d 
Mode 
E1 em 
Wavl. en 
Avge 
SDev 
%RSD 

ppo 
. 97 1 310.1 
1.81574 5 
186.9577 

-.069151 
.084 851 

3.067932 

NOCHECK 

334 9 
ppb 
102.1138 

. 4061 
.3976874 

102.3248 
102.3710 
101.64 56 

LC Pass 
100000.0 
-• 100 .000 

1 
T i me 

15000 
.0000000 
.0000000 

2063/2 
ppb -
1.327754 
1 . o6814 1. 
175.6563 

2.058112 
• .581001 
2.506151 

NOCHECK 

T11908 
PPb 
2.666144 
2.514326 
94.30572 

1.506928 
5.567515 
J .123983 

I C Pass 
100000.0 

1.0 . oooo 

NOTUSED 

1900/1 
ppb 
-3.00920 
o . 5 5 S o 4 

118.24 85 

.8979885 
- 6 . 0 6 3 7 8 
-5.86182 

NOCHECK 

V-2924 
PPM 
.0575634 
.0005413 
1.4 41027 

.0370446 

.033124 7 

.0575209 

LC Pass 
200.0000 
-.0 50000 

NOTUSED 

1.9o0/3 

PP»-
o.324 754 
2 . 9 0 5 5 1 9 
4 6.8870 5 

2 . 9C34 4 3 
5.235410 
7.8"0 349 

NOCHECK 

Zn2138 
ppb 
14.084o4 

.11084 
.7869275 

14.14726 
14 . J 4 989 
15.9 566 7 

LC Pass 
10000.00 
- 50.0000 

4 
NOTUSED 

O I ' 1 899 

ppb 
.1214 . 525 

5 .334 
.2704 7 78 

12.1 6 . 223 
1.21 6 . 220 
121.0. 533 

LC Pass 
100000.0 
-100.000 

ppO 
5.57 0958 
1.187774 
35.86 225 

2.708939 
3.078073 
4.925802 

LC Pass 
100000.0 
-.100. 000 

NOTUSED NOTUSED 

. 54 J 27c.9 

7 " 887] 9 
72.6 9049 
7 2 . 3 Q 4 55 

LC Pass 
50000.00 
- 100.000 

7 
NOTUSE, 

ttl 
82 

15000 
15000 
15000 
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' V - 1 i . . i . f'l T > 
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• c.1 fi i n i a / 11 . . 

M e O " . CO NO a n a . 

i - o~> 

f a c i c r ; 1 

01 em 
On I te: 
Avge 
SDev 
3,0^0 

5200 
b 

8 56 157 
592034 
4 0981 

Ai.3083 
PPM 
16.05251 

.02000 
. 1 19 1770 

As.1.090 
ppb 

1.074 92 
'• -4 . 30 6..,4 

1 . 28257 
. 7 .0951 

8a4 954 
ppO 
504.4 255 

.; . 04 78 

PDb 

02894o 
502 7 l o 

- . 5 9 9 ~ - -

1.17J750 
250 . 9(,2 7 

tn 
tt2 
#3 

. 04 279 

.30544 6 

. 758747 

16.87071 
l o . 8 3 0 9 6 
l o . 3 5 5 3 5 

21. . 1.664 5 
22.31557 
24 . ,33217 

55.'L095 
34 . "4983 
32.85825 

304.7186 
303.2628 
805.2960 

1.8521 16 
1.833012 
1. . 7964 39 

. 59 1. .1 59(:, 
1. . o l 759 

- .17 1524 

E r r o r s 
H i g h 
L ow 

Elem 
U n i t s 
Avge 
SDev 

LC Pass 
10000.00 
-'0.0000 

Ca317< 

tl 1 
#2 
#3 

ppj 
H517.5681 

1.4 200 
274 3665 

H 5 l o . 8 3 2 5 
H516- 6663 
H519.2050 

LC Pass 
1000.000 
-• . 200000 

Ca5968 
PPM 

S-- . 963092 
.0 74 06 7 

7.690514 

S- 1. . 01584 
3 .997336 
3- .8731.00 

LC Pass 
50000.00 
-10.0000 

Cd2265 
ppb 
. 2244 761. 
. 06021 1. 1 
26.32292 

. 24 81. So2 
? 6 9 9 9 ° 7 
. 1.5601 9 5 

LC Pass 
1.00000.0 
-100.000 

Co2236 
ppb 
6 . 1 4 9590 
.304 001 

4.94 3594 

o . 24 22 74 
5 . 309787 
o.596127 

LC Pass 
50000.00 
- 100.000 

0 r 2 6 7 7 
ppb 
14.25824 

. 29852 
2 . 096582 

14 .54 54 4 
13.94 925 
14.22006 

LC Pass 
50000.00 
- 5.00000 

0u3247 
ppb 
13.90516 

. 4 0854 
2.933020 

14. 17718 
1.4 . 10293 

LC Pass 
100000.0 
-100.000 

PPM 
.1. 1. . 204 7 o 

. 0 1 0 0 6 
. 1. 6 1115 7 

1 1 . 7 7 54.. 
1. 1. . 1.922 

E r r o t s 
i ! j g h 

L.OW 

Elem 
Un i t s 
Avge. 
SOev 
7. RSD 

LC H i g h 
500 . 0000 
-5.00000 

LC Pass 
i 0.00000 
- 5.00000 

K--7664 
ppb 
4 551.985 

17.5 54 
.5095527 

260.1099 
.. 0053 

.309 4 906 

LC Pass 
50C0C.00 

-10.oooo 
Mg2S52 
PPM 

H35.644 84 
. 05795 

.1079926 

LC Pass 
i 30006 0 
• 20.0000 

PPM 
. 1.256 1.02 
. 0003086 
. 2496639 

LC Pas'. 

• . 100000 

MO2020 
PPb 
. 92624 06 
.5520779 
58 . 0 1. 1 50 

I t 1 

tt2 
tt3 

10.93110 
1.0.83367 
10.89175 

4 552.358 
4 522.555 
4 521.237 

260.94 62 
2 59.54 55 
260.2802 

48. 57 17 
45 . 051 1.9 
4 3 . 064C .. 

H55.71173 
H53.61255 
H53.61045 

. 1.25964 7 

. 1254 645 

.12 34016 

669057 .1. 
"7 O /_> 1 3 7 9 

.327 507 

E r r o r s 
H i g h 
L ow 

Elem 
U n i t s 
Avge 
SDev 
°oRSD 

LC Pass 
50.00000 
-.100000 

1 5889 
, b 
2 336.487 

10.054 
. 4303239 

LC Pass 
100000.0 
-5000.00 

N i 2 3 1 6 
ppb 
19.44588 

.66563 
3.4 22966 

LC Pass 
100000.0 
• 100.000 

2203/1 
ppb 
10.04705 

. 25013 
2 . 4901.18 

LC Pass 
500.0000 
- 5.00000 

.0 H i g h 
>0 . 00000 
• 5.00000 

LC Pass 
20.00000 
•.010000 

LC Pa 
5 0 00-" 0 0 

. 0 0 . 0 0 0 

6 6 . 6 j 6 6 

IU 
tt2 
#3 

E r r o r s 
H i g h 

2342.060 
2324.880 
23 4 2 . 5 2 1 

LC Pass 
100000.0 

19.024 26 
20.21323 
19.10016 

LC Pass 
100000.0 

9.317707 
1.0.31585 
10.00960 

NOCHECK. 

12.91114 
15.29916 
12.72754 

NOCHECK 

11.88156 
12.30559 
11.82236 

LC Pass 
400000.0 

2.129713 
2.177457 
1.507507 

LC Pass 
100000.0 

34 121 
. 9756768 
1.177236 
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<n:.i] y , j - P d 

5000.Or 4 0 . 000^ 

r Om 

0 V 0-

SDev 
'..ROD 

ti J. 
82 
f 3 

E r r o r s 
H i g h 
Low 

Elem 
Uni t s 
Avge 
SDev 
3, RSD 

#1 
8 2 
8 3 

r o r s 
H«" g h 
L. ow 

- I ntSt.d 
Mode 
Elem 
Wav]en 
Avge 
SDev 
^RSD 

rooo/1 
•-'pb Ppb 
.931004 • a 06953.3 
. 5 J 4 ! 9,, J . 056513 

1960/J 
p p 
••4 . 05540 
5.4 5934 

6 7 . 5 5 Q 6 4 

1. . 5274 12 
1.066356 
3.4 61803 

NOCHECK 

T i 3 3 4 9 
ppb 
197.7714 

. 6512 
.3292869 

197.8207 
.1 97 . 0969 
198.3966 

LO Pass 
1.00000. 0 

I 00.000 

T i. m e 

I 500Q 
.0000000 
.0000000 

1511.550 84.71537 

- 1 . 1.7 503 -5 . 901.35 
.9296057 -.094175 
.0353261 -6.25444 

NOCHECK NOCHECK 

4 . 94 57,: 
1 . 4 659,:: 
29. o 12: 

6 . .1 6 6 6 4 
3.310767 
5.351364 

NOCHECK 

T11908 V-2924' 
ppb PPM ppb 
4.025627 .0474665 28.65403 
1.705350 .0005709 .17419 
4 2.574 76 1.2027 17 .60834 57 

5.493179 .0472651 23.56747 
2 . 1 54023 . 04 7025 1 28 . 5030.1. 
4.429674 .0481112 23.5317 5 

LC Pass LC Pass LC Pass 
100000.0 200.0000 10000.00 
- 10.0000 - .050000 •• 50.0000 

NOTUSED NOTUSED NOTUSED 

• .., , o p O 0 0 

r ' 9 .55 ,1 

P p b 
• "556 . 7 4 4 

5 . 3 7 9 
. 2 3 1 7 3 7 9 

2 5 4 5 . 2 8 4 
255 .1. . 899 
2535.050 

LC Pass 
100000.0 
-100.000 

5n 159 9 
p O D 
1.699 71i 
1.71 769..! 
101.0 579 

- . 3 8 1 2 9 l 
2.77 501o 
2.605415 

LC Pass 

.700 7!9-

17 56.4 60 
1 74 0.74 a 
17 57 0 7 9 

LC Pass 
100000.0 50000.00 
-100.000 -100.000 

NOTUSED NOTUSED NOTUSED 

82 
8 3 

1 5000 
15000 
.15000 
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Ho.-.|.-- : CONC Oor > 

f" 1 em 
U n i t s 
Avge 
SDev 
1,RSD 

AoSSSO 

f ' 
. ''57], J. 4 
.0283575 
57.19. 185 

A 03 0 8 2 
PPM 
13.0307,., 

.05597 
. 394 54 54 

Ao18^0 
PPb 
53.82965 

. 84 4 53 
2 . 1 74 968 

6- 2 4 8o 
PPb 
4 2. " 1 or,3 

. .-,,79 8 
1.5 363°! 

- , i4 954 
ppb 
84 5. 1.071 

4.2618 
.504 2891 

Do5150 
ppb 
.S90o532 
.0167532 
1.331000 

8 .i. 22~e 
ppb 
•- .55574 
:.. . o4 bo 

ttl 
tt2 
tt3 

.305932 
34 855 59 
-.025490 

15.63965 
1.3 . 74 56 5 
13.674 93 

38.18549 
38.51766 
39.78579 

4 2 . 565 1 < 
42.27687 
4 5.60959 

84 0.24 05 
848.1730 
846.9076 

.904 238O 

.8719516 

. 39571.94 

.2193322 
- 5.2 7874 
1.997664 

E r r o r s 
H i g h 
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LC Pass 
10000.00 
-10.0000 

Elem 
U n i t s 
Avge 
SDev 
RSD 

M635.5S42 
1 .3292 

2873031 

Ho34.7639 
Ho37.6800 
H634,3087 

L C H i g hi 
500 . 0000 
-5.00000 

LC Pass 
1000 .. 000 
-.200000 

Ca5968 
PPM 

S.3079678 
.0383225 
1.2 . 4 4 369 

3.264 0211 
S.554 4 284 
9 59 5-1 55 .8 

LC Pass 
50000.00 
-10.0000 

Cd2265 
ppb 
.2833095 
.1059397 
37.39362 

.5548534 

. 3554 69 5 

. i o l o 0 5 5 

LC Pass 
100000.0 
-100.000 

Co2286 
ppb 
7.057152 
. .1.4 4 .1.75 

2 . 042928 

.., . 396 568 
7 . 17 5461 
7.0994 26 

o.669 728 
.016955 
2100756 

LC Pass 
50000.00 
-100.000 

Cr2677 
ppb 
12.97738 

. 1759 5 
1.54 044 2 

1. 2 . 8 5067 
12.90577 
.13 . 17571 

LC Pass 
5 3 0 0' 0 . 3' 0 

-10.oooo 
Mg2852 
PPM 

HS4.46663 
.37733 

.4 4 67796 

LC Pass 
50000.00 
- 5.00000 

Cu3247 
ppb 
13.57881 

.48318 
3.558340 

13 . 1.2212 
14'. 084 71 
15.32960 

LC Pass 
;00000.0 
• 20.0000 

Mn2576 
PPM 
. 14 69373 
.0004 759 
.3233992 

LC Pass 
100000.0 
• 100.000 

Fe2714 
PPM 
8.264 355 
.030553 

. 369o93 5 

8 . 24 1.2 
8.2989 
p. " 9 ̂  7 

. 100000 

Mo2020 
ppb 
3.04 524 8 
.550975 

1C 368 50 

ttl 
tt-2 
tt3 

3.. 056975 
3.088965 
3.063242 

3440.566 
34 55.363 
34u7.101 

294 . 951.3 
297.6499 
296.8583 

75.76140 
76.17205 
7 5.81022 

H84.12659 
H84.87265 
H8 .4 0064 

. 14 65220 

. 1474 569 

. 1468345 

2.933367 
3.4 164 55 
2.780923 

E r r o r s 
H i g h 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

ft 1 
tt2 
#3 

E r r o r s 
H i g h 

LC Pass 
50.00000 
- ' 00000 

; ... 5839 
ppb 
4 .62.102 

16.315 
.4039998 

4 143.783 
4176.84 4 
4165.672 

LC Pass 
.100000.0 

LC Pass 
100000.0 
-5000.00 

N i 2 3 1 6 
ppb 
17.54859 

. 52032 
1.825337 

1 7 . 91 1 1.9 
17 . 4 3054 
1.7 . 30405 

LC Pass 
100000.0 

LC Pass 
100000.0 
- 100.000 

2203/1 
ppb 
9.582709 
I . 7224 10 
17.974 14 

9.012076 
8.213055 
I I . 51302 

NOCHECK 

LC Pass 
500.0000 
• 5.00000 

2205/2 
ppb 
5.788629 
. 6-32084 

.1 0 . 9 1.94 1 

5.121601 
• .873797 
a.865560 

NOCHECK 

LC H i g h 
20.00000 
-5.00000 

Pb2203 
_p_ 
7.052947 
. 667637. 

9 . 466779 

6 . 4 1. 7663 
6 . 992282 
7.748396 

LC Pass 
4 00000.0 

LC Pass 
20.00000 
-.010000 

Sel 9 6 ; 

.24 25360 
2.819502 
1162.508 

- 1.27227 
•• 1 . 49573 
5.4 95658 

LC Pass 
1.00000.0 

LC Pass 
50000.00 
-100.000 

- .4 58599 
.970698 

211.6660 

. 3 0 3 ^ 1 ^ 

. 5990281 
-.665972 
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Avge 
SDev 
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tt I. 
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a 5 

E i r o r s 
H i g h 
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[.'lem 
Un i t s 

SDev 
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ttl 
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r o r s 
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L uw 
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Elem 
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Avge 
SDev 
%RSD 
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tt2 
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soos/i 
;.') p 0 
.! . 0 0 I 4 9 1 
3.69oIOo 

... oc 

i . oiosi 

1 6t-,0/ ! 
p.. .o 
- 3 . 94 -107 
2 . j 5o9 

3 5 1 . 5 J 10 195.0733 t ,<, . 5 1 96 .1 

3.7854 54 
3.525157 
•5 . 1 54 1.2 

5.55199 
.505582 
5 7 54 555 

1 . 5,0!. ~24 
• 1 1 5018 
6 . :: "4 .14 5 

NOCHECK NOCHECK NOCHECK NOCHECK 

-o.95037 
2 . 1.8903 

•• 2 . 69880 

T i 334 9 
ppb 
1.94 . 521.9 

T l 1 9 0 8 
ppb 

V-2924 
PPM 

Zn2138 
ppb 

1.0672 .116671.9 
.7986 1-220700 .0004825 

.4 105206 4 5.05310 .4 133604 1.407729 

1.93.8322 1.31144; 1 16191 
19 5.3968 
1.94 . 3368 

LC Pass 

557687 .1171.557 
262886 .1166689 

LO Pass .0 Pass 

25.55425 
2o 18201 

LC: Pass 
100000.0 100000.0 200.0000 10000.00 
1.00 .000 

.1 
T i me 

1 5000 
.0000000 
.0000000 

1 5000 
15000 
15000 

10.oooo 050000 

NOTUSED NOTUSED 

50.0000 

4 
NOTUSED 

a i T.• 

313c. . 58 

; ! 87.1 

98,8 55 "• 
0 504 35 

3509 _ 5,,-. 

.'84 5 . 0, -

LC Pass LC Pass 10 Pass 
100000.0 100000.0 50000.00 
-100.000 "100.000 -100.000 

5 6 7 
NOTUSED NOTUSED NOTUSED 
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A n a I v a i a Re i :a r r 

i l - , • t : i' ' a •. I , 

Ri ; a 7 i >))< 
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• i n i r.a 
A v g e 
S D e v 
7. RSD 

ttl 
tt2 
tt3 

0 : 
J. . 

"•SO 

39? J 
3 0 1 1 
9 7 0 0 

4c 

• I S 
4 2 
98 

a ! - O ' - ' -

p p l ' l 

~ . A 1 J. 7 j j . 
.008882 

. .1 J 57930 

7.418558 
7.414 518 
7.402077 

i . 0 4 800 
4.57 5028 

24 . 10565 
22. J 52c, 1 
22.464 02 

a • 5 4--a ., 
PPO 
a 1 .a6880 

.41956 
1. . 9S4 276 

-1.69035 
21.7.3068 
20.904 88 

8a4934 
ppb 
4 04 2.994 

o . 326 
. 16884 51 

4 036.720 
4 050.264 
4041.999 

ppb 
51. 1 4 4 1.6 
004 092 4 

.51304 89 

.5151180 

.5061560 

4379 81. .1 5 ; 5.i 

4.85 3 i 4 
5.5825 5 
. 5 1 18 i -4 

E r r o r s 
H i g h 
L ow 

10 Pa:s 
10000.00 
- 10.0000 

ttl. 
tt2 
tt3 

H911.1500 
H9 1.3. 0728 
1P1.2 . 7501 

LC Pass 
1000.000 
.200000 

C: a 3 968 
PPM 

;~4 . 25035 
. 1.209 7 

?.846??7 

4.7741 3 

LC Pass 
50000 ..00 
--10 . 0000 

0d??6 5 

PPb 
. 18584 93 
. 0 577837 
31. . 4 3189 

. i 5v..,4 6-80 

. 74 803?? > -, (-'"•'/•"•' 
, ,i. -...JO i. ..* ... 

LC Pass 
100000.0 
- 100.000 

Co?786 
ppb 
4.862114 
. 265739 

b . 4oo...6 

4 . 5 50 77O 
5 . 0416 1 6 
4 . 987951 

LC Pass 
50000.00 
100.000 

Cr.2677 
ppb 
7.979704 
. 1.43109 

1.7934 13 

3.14 1959 
7 . 87 1.461 
7 . 925693 

LC Pass 
50000.00 
-5.00000 

Cu524 7 
ppb 

. 097OA 6 
1 .079.1 08 

9 . 059 57 5 
9 ."002554 
0") j o ~~> ̂.:t ft ~( 

LC Pass 
100000.0 
• 100. OO'O 

Fe?7J a 
PPM 

9.076595 4 . 8.1.4 
. 00.:o. 

.15705 

4.85o0 
4.86 83 
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Avge 
SDev 
33 RSD 

ttl. 
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tt3 

LC Pas::. 
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ppb 
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. 2624 6 
. 2958903 
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85.4 4 556 

50 . 0000 

..•4 9 

i C P -. a -

-- .1.0 . oooo 

Mg2S52 
PPM 
164 . 89370 

. 1.3.07 4 
. 20 .1.4 534 

6 5 . 0 ; 3 4. 
.•4 . 9 i.683 

6 4 7 5996 

{ 0 Pa as 
i : 7-oca. 5 
- 20.0000 

Mn2 576 
PPM 
. 0689600 
. 0001.586 
.2500257 

.0690997 

.0090076 

.0087907 

LC P '• . , 

-. i 0 0 0 0 a 

Mo2020 

PPb 
1 . 0 50 i '"' 1 
. 74 40"7 

70 . ".SI 5? 

.1 . 64 8069 
1. . 78 562 7 

E r ror 
H i g h 
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E1 em 
U n i t s 
Avge 
SDev 
%RSD 

tt 1. 
tt2 
tt3 

Er rot-
H i g h 

LC 
50 000 

3000 

89 

. 36 5 
7 59 

5073 

793 
.090 

1 

L. 
1 

LO Pass 
100000.0 
5000.00 

N12516 
nob 

• 7 n a T 

1 .05852 

1.0 .. 20292 

9.031863 
1 1 .. 0 5 564 
.1.0 . 4435 1. 

LC Pass 
100000.0 

I C Pa a s 
100000.0 
-• 100 . 000 

2205/1 
ppb 
~ 9 9 7 A Q 

1.828324 
46.57261 

4 . 54 7 125 
1.867654 
5.562170 

NOCHECK 

LO Pass 
500.0000 
5 . 00000 

2203/3 
ppb 
6.000837 
1.697213 
28 . 2 5-168 

4 . 55 704 8 
c c; ̂ i 9'->n:c> 

7.75020 5 

NOCHECK 

LC H i g h 
80.00000 
•5.00000 

5 .514546 
1.413033 
26.53907 

4.4 07637 
4.593286 
6.942716 

LC Pass 
400000.0 

LC Pass 
20 .. 00000 
• . 0 1.0000 

LC Pass 
50000.00 
• 100.000 

.029608 

.706252 
385.3 ' 

2.35 507 5 
3.596635 
152.7206 

-1.69625 .530961 
5.172069 .2030503 
3.539409 "".32285/ 
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. 6 ~ 3 9 3 3 

13 9 a 3 ' 8 9 8 0 i • 

tt 1. 
t t2 
« 5 

.9355953 

.66984 74 

.1038500 

.3281509 
- .030798 
1.28629 

4.4464 3 
5 . 4 9412 
.217415 

. 524 051. 
9 . 4 97868 
- -T ~7 3j T O D 

1.64 6 . 203 
1.637 . 980 7 594 963 

.095505 

-> 3 = 8 . 9 3 7 
30 00 . ••-.OS 
- o .•' f r .1 -

E r r o r s 
High 
Low 

NOCHECK NOCHECK NOCHECK i- .10HECK LC Pass 
100000.0 
- .100. 000 

LC Pass 
100000.0 
- 100.000 

.0 Pas • 
>0000 . OO 
1.00 . OC'O 

Elem Ti3349 T i l 908 
Unit., ppb ppb 
Avge 130.6525 2.4 524 55 
SDev .1061 .772565 
% RSD .OS124 52 31.50160 

V-2924 
PPM 
. 1 4 27299 
.0006388 
.44 7 5602 

Zn21.3S 
ppb 
16.53025 

. 55854 
2. 04 1.35 5 

t t l 
tt2 

r r o r 
.High 
I... ow 

J 30.74 35 
150.6 704 
130.5550 

LC .Pass 
100000.0 

I 00.000 

1. . 582953 
2.714512 
5.059909 

LC Pass 
100000.0 
• 10.0000 

14 7 4 9 7 3 
14 54 5 25 
14 2 2 4 0 1 

200.0000 
•.0 56000 

lo.4 55 7 3 
1.6 . 9 -584 
16 . 525 .;. 9 

10000.00 
- 50.0600 

i n t S L d 
Mode 
El em 
waiv 1 en 
Avge 
SDev 
•0.5D 

1 
T ime 

1 5000 
.0000000 
.0000000 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

tf 1. 
82 
tt3 

15000 
15000 
15000 

255 



u n a 1y • i s P o p o r t 

M; • .hod : f i x ai;o 1 ifnc ~o | oi . a. 
Run T i me : 
oomriu -:' t : 
Mode: OON 

E l e m f 
U n i t s j 
A v g e 
S D e v 
%RSD 5 

3 / 2 8 / 9 3 1 2 ; 3 8 : 4 5 

' :o r r 

3 8 0 

8 9 8 0 
, 5 5 0 5 
1 2 7 3 

r se t o r 

A I SOS!" 

PPM 
5.90J 902 
.01010-1 

.1712000 

1 

As 1890 
ppo 
7.9090^9 

49 73 55 
6 . 288359 

3 .""19,. 

OOP 
5 . " 9 0 2 9 2 
.401582 

4 . 7 86268 

0 :ol934 
ppb 
5 30.1704 

. 9208 

66 5 1 30 

PPO 
. 4 8 88 586 
. 009..,452 
I. . 954 c...95 

1 • i. 

54 4 9 6 
7 1, , 7 

#1 
82 
83 

1 9 5.. 911269 
593 5.903242 
827 5.891194 

7.543697 
0.104 626 
8.278975 

8.8488.1.9 
8.101171 

550.674 4 
529.1139 
530.7409 

.4 80417 1 

.4 93927o 

.4 757511 1 .471S: 

E r r o r s LC 
H i g h 
Low 

Elem 
Uni. ts 
Avge 
SDev 
%RSD 

LC Pass LC Pass 
1000L .00 LOGO.000 50000.00 
-10.0000 .200000 -10.0000 

Ca3968 Cd2265 
PPM ppb 

470.1122 S2.348342 .0320518 
.5596 .058181 .0307241 

.1190409 2.477010 93.85775 

LC Pass 
100000.0 
-100.000 

Co2286 
ppb 
4.707632 
.1908 73 

4.0 54 550 

LC Pass 
50000.00 
-- 1 00 . 000 

Cr2677 
ppb 
1 1. . 56773 

. 16595 
1 . 4 5981.6 

LC Pass 
50000.00 
-5.00000 

Cu324 7 
ppb 
15.55671 

1 8986 
1 . 4 25601 

LC Pas:::. 
100000 . 0 
- J 00.03 5 

Fe37!4 
0 PM 

4 69« 1 

ttl 
82 
83 

H 1 gh 
-'Low 

E lem 
Uni t : 
Avge 
SDev 
3, RSD 

81 
82 
83 

4 70 . 7 24' 
469.985 Rq.t? 99 

4 69.6266 

E r r o r s LC: Pass 
500.00^0 
• 5.00000 

9*7̂ 2 5 9 9 ^ 
PPM 
•*rro"B8124 

.004 588 
.0851495 

5.587201 
5.393105 
5. T-34 067 

1 1. . 404 20 
1 1 . 5.1.24 2 
1 1.'. 18658 

10.0000 

Mg28 ! 

PPM 

1159.570 
1154.958 
11.1.239 

3-2 . 20576 
22.21485 
22 . 1.61 86 

.056 57 

.542113 

H23.73372 
i-123 ..67 178 

13 . 23712 
13". 54 64 4 
1 3 . 1. 76So 

LC Pass 
ba.:003 0 
20.0000 

Mn257o 
PPM 
. 074 4 206 
. 0001 1.20 
. 50 5 5O5 

. 074 302 4. 

.0 74 4 583 

.074 5194 

Mo2020 
P p b 

5 7 ~ o 
74 7685 
7 4 8 I 9 7 

E r r o r s 
H i g h 
Low 

Elem 
U n i t s 
Avge 
SDev 
%R3D 

81 
82 
83 

E r r o r s 
H i g h 

Pass LC Pass 
00000 100000.0 
00000 -5000.00 

,889 
a 
J.2585 
.6113 

N i 2 3 1 6 
ppb 
7 9 0 4 3 7 7 

7 9 9 3 3 9 
.,75685 9.910742 

365.9488 8.525919 
;64 . 7856 083978 
365.0412 8.374136 

LC Pass 
100000 . "> 

LC P a s s 
l a ' 0 0 0 0 . 0 

LC P a s s 
1 0 0 0 0 0 . 0 
- 1 0 0 . 0 0 0 

2203/1 
ppb 
4 935300 
2 . 5 5201 1 
51.39692 

4 . 8254 :0 
7 . 584575 
2 4361.U5 

NOCHECK 

LC Pass 
500.0000 
- 5.00000 

PP") 
9 . 110706 
1 . .. .56092 
13.17743 

8 .950283 
7.54 0665 
10.84117 

ND HECK 

LC H i g h 
20.00000 
-5.00000 

LC Pass 
20.00000 
-.010000 

7.731086 
. 284821 

5.684106 

7.577504 
7.556018 
8.059735 

LC Pass 
4 00000.0 

.4602119 

.8026539 

.174 . 4 096 

.34 23137 
~ . 4 62106 
1 .000428 

LC Pass 
100000.0 

LC Pas a 
50000.00 
- 100.000 

. 7 199376 
2.680516 
372.326-' 

... 7 nr. 

2 . 9 3 5 7 8 ' 

1 . 4 835 56 

P Pass 
100000 . 0 



Poo •5000.00 -10. oooo 5.00000 - ;", . DOC 

f 1 em 2060/J. 2 0 «'.. 8 / 2 l O - O / l 1 QOO / 5 - - - 3 r 1 3n J 89-: 

, i ] to. PpO ppb< ppb p,-6 pOO ppO 

Avge 4 7, .'i 37 7 4 • 1.09256 -7.77907 4.57 8899 1 7-5 5 . 4 12 2.5811 9 2 

SDev 2.777463 4.50308 .9254 5 1.4 37 536 6 .079 <-, Q 7 4 54 

v;RGD oS.86735 594.5107 11.8964 6 5 i . 4 56.1 5 .5885025 4 5.54 5 J. ... 

tt 1. 5.615530 • 5 . 1.934 6 • 8 . 34622 5 . o"3510 1566.4 66 J . 1S 1 7 

tt? 2.0114 95 5.3964 4 2 7.29382 2.947827 1570.895 5 . 09 5 5 01 

ft 7. 7.419500 - 1 .48067 7.19719 C ( } /-> O Q ~*i 15 58.870 5 . 6.36.., 58 

E r r 0 r s NOCHECK NOCHECK NOCHECK NOCHEL K LC Pass LC Pas s 

H i g h 100000.0 100000 . 0 

Low - 100.000 -100.000 

E lem T i 3 3 4 9 T1190S V-2924' Zn2138 

Un i t e ppb ppb PPM ppb 

Avge 136.1301 2.6514 95 .1201032 1.5.35518 

SDev . 1463 5.064 022 .0004 199 .004 J 9 

%RSD . 1074 144 115.5584 . 34 96 .1. 13 .0273225 

ttl. 1.36 . 292? 3.03534 1 . 1205443 15.34 833 

112 130.2327 - .585555 . 1. 1.9 7084 1.5.5550 5 

if 1.56 .0149 5.506694 .1200 569 .1.5 . 55612 

I r r o r , LO Pass LC Pass LC Pass- •LC Pass 

H i. g l-i 100000.0 ,00000.0 200.0000 10000.00 

I ow J 00.000 • .1 0 . 0000 .050000 - 50 . 0000 

8 , O" 1 6 
ppo 
600 . 01 50 

. 7 : 0 1 
. 1. 1 ?8 5-o • 

6 00.0051 
590.84;o 
600 . .1. 30'-' 

1.0 Pass 
50000.00 
• 100.000 

- I n t S I d 
Mode 
El em 
Wav1 en 
Avge 
SDev 
7.950' 

i 1 me 

1 5000 
.OOOOOOO 
. 000000C 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSL 

ttl 
tt2 
i: X 

1 5000 
15000 
.1 5000 

257 



A n a l y-~. i a FfTinor t 

i • t.l M. " i : M I a 
Ran T i m e . . ' ' 2 8 / 9 8 1 5 . 4 . 3 5 
' ' • nmi'ar(a L : 

M o d e : CONC C o r t . F a r t o r : 

F l e m 0 C80 0 13080 
On i t a p: PPK 
A v g e 1 2 9 3 3 . 6 5 2 7 3 4 
S D e v . '4 9 2 1 . 0 1 4 4 6 1 
"..230 2 7 2 4 6 . 3 9 5 8 9 2 2 

n 1 - 8.1 3 . 6 5 2 1 9 7 
# 2 - . 6 - ' '86 3 . 6 6 7 4 5 6 
* 3 - . 4 . . 12 3 . 6 3 8 5 4 9 

E r r o r s LC P i ;, LC P a s s 
High 10000.00 1000.000 
Low - 1 0 . 0 0 0 0 . 2 0 0 0 0 0 

F i e m / 7 5 a 3 1 7 7 \ 0 a 3 9 6 8 
U n i t s \ P P M s PPM 
A v g e 1 9 , 5 0 3 3 6 6 S 6 . 0 1 9 0 2 7 
S D e v 1 . 2 5 2 8 . 0 2 9 8 6 9 
?oRSD . 6 3 1 6 6 5 0 . 4 9 6 2 3 8 5 

t t l 199.. 4 559 So. 04 3266 
**2 198 . 604 4 So . 020248 
83 196.9715 55.988566 

E r r o r s LC Pass I 0 Pass 
0 i y t i 500 . 00^0 | 0 . 00000 
"Low - 5.00000 5. 00000 

Elem / f & 2 5 9 ^ K - 7664 
U n i t s \ P P P \ ^ y ppb 
Avge 3.4 12777 910.2665 
SDev .010644 5. . 2.1.4 
%RSD .5118321 . 5736148 

V 1 3.4 17368 9 11.699 5 
«2 3.4 20356 9.U.6223 
#3 3.4 ,09 904.4 786 

E r r o r s L 0 s s L C P a s s 
H i g h 5C 3000 100000.0 
Low - 0000 -5000.00 

Elem ;39 N i 2 3 1 6 
U n i t s ppb 
Avge .5531 2.33063": 
SDev 1098 .052660 
l-oRSD ">7270 .9787000 

t t l 4 863 5.363768 
#2 84 71 5.4 39659 
#3 3260 5.333470 

E r r o r s LC ss LC Pass 
H i g h 10 .j.o 100000.0 

1 C 

Oa 1 89,' 

ppb 
9 i .9 9" 

1 . 58 1.992 
5 5.02517 

E 2-i 9c, 0a4 '>3 

4 . L..38090 
397 r 5 

.1 Q 

. 6 6 V 

6 0.2728 
. 7 529 

4572002 

l5e.5 1 30 
PPt. 
. 4 I 9 j. ] 2 .1 
.0320072 
7 . 6 36900 

a . o o J. 

4 9 . 39< 

4 . 3 3 7 1 6 0 
5 . 3 8 1 0 6 7 

r. r -r T, C; 7 1-

4 . r 664 5 
3.895570 

161.064 0 
160 . 1571. 
159.6171. 

4 31.9572 
4 4 27015 

0 p "• 7 

28 506 
. 204 2 

LC Pass 
50000.-00 
-10.0000 

LC Pass 
100000.0 
- 100.000 

LC Pass 
50000.00 
-100.000 

LC Pass LC Pas-; 
50000.00 100000.0 
5.00000 100.000 

Cd2265 
ppb 
. 142093 
.0023o5 

53.51752 

Co2280 
ppb 
2 . 8274 94 
. 5 A 0 C 0 1 

12 . 04 251. 

.6 / / 

ppb 
1 8.029 54 

. 5 554 7 
2.958874 

Cu324 7 
ppb 
7 . 4 05715 
. .14 0442 

1. . 8.96.397 

Fo'"-'] a 

P PM 
3 . 4 9 5040 

. 0 1 Oc,28 
. 3041012 

.133976 

. 223718 

. 06.350 5 
202454 

1 o . 6..:3 5 
17.06712 
17.596 16 

.306 764 5.5044 3 1 

.'34 3923 3.45-, 

C Pass 
• OOC" ." 0 
5.00000 

l.. 1 6 .' O .' 

ppb 
7 . 1 20 76.5 
.018986 

. J 9554 26 

LC Pass 

.20 . 0000 

Mn257o 
PPM 
. 050714 2 
.0001367 
. 2694025 

LO Pa-. • 

- . J 00000 

Mo2020 

pot; 
1. . 7 96 765 

4 '3 57 9 7 
25 924 24 

7.139904 
7.129 382 
7.111704 

7 " '848 9 
7.505294 
7 .2007a -

7.54 8893 
7.364615 
7.329131 

.0508085 

.0507766 

.0505574 

2 . 1. 59933 
1 . 9 58690 
1. .27 1.6 12 

LC Paaa 
1.00000 . 0 
1.00.000 

2205/1 
ppb 
1.639330 
. 6634 9v., 

40.76616 

2.315259 
.. 973485 9 
1 .625741 

NOCHECK 

LC Pass 
500.0000 
5.00000 

2203/2 
ppb 
4.689639 
2.°97891 
63.92583 

7 .2.1.3497 
1. . 57 5393 
5 . 479527 

NOCHECK 

LC Pass 
20.00000 
-5.00000 

3.674 855 
2.21604 2 
60.50289 

5.583183 
1 - 24 4 353 
4.197017 

LC Pass 
4 00000.0 

LC Pass 
20.00000 
• .010000 

LC Pass 
50000.00 
• 100.000 

1 .718333 
. 4 83960 

1070.030 2 8 . 1 6 ^ 1 

-2.00664 
1 .08647 

2.435726 

1.7616 i 
2. 1.7924 1 
1 .214230 

LC P 
100000.0 

.,253.. Pass 
1.00000 . 0 



An."; 1 va i • R(.::p( M I. 

n't. i', OOOOO 

• ' •: i J i. 

HVpe 

"'•De v 
3; RSD 

0008/J 
ppi:' 
0 . 20:3996 
3.785665 
69.53923 

f >pp 
.9559 506 
J. .19 1 505 
127.5045 

1960/1 
ppb 
•- 5 . 51 64 0 

. 3 9 1 I 6 
7.357607 

18,',0/7 
p:. • 
2.524307 
5.5944 o6 
154.0002 

5 i 0 ' " '5 ] 
. ' . 
6 ; . . ' 6 

2 2 5 3 . 0 9 0 
6 . 7c>J 

. 3 0 2 4 0 2 0 

3 r, ] 8 o 9 
pp: ) 
2 . 571.603 
J .7 299 5J 
07 . 5"' 1 32 5 4 -4 0 1. 

111 
#2 

.70 53324 
5.204131 
3.801973 

2.248068 
.6582841 
-.073501 

5.51608 
4.86570 
5.5674 3 

-.25534 0 
.7995160 
6.4 304 94 

224 .3 . 689 
2231.672 
2252.310 

4.15781.3 206.4.1.51 
2.8o2264 205.774'"' 
. 714 7 326 204 .0009 

E r r o r s NOCHECK 
H i g h 
Low 

NOCHECK NOCHECK NOCHECK LC Pass 
100000.0 
-100.000 

LC Pass L.C Pass 
100000.0 50000.00 
-100.000 -100.000 

E1 em 
Uni ts 
Avge 
SDev 
'a RSD 

Ti.334 9 
ppb 
84.69118 

.40079 
. 4 732336 

T11908 
ppb 
1 57929 
.379305 

56.4 4065 

V-2924 
PPM 

0005283 

Zn2133 
ppb 

0358766 14.68224 
18633 

1.4 72520 1.269413 

tt .1 04.97353 
84 . 861.61 
84.23334 

0..39055 
50 584 8 
599054 

.0362407 

. 036.11 85 

. 0552707 

14.8974 4 
14.57545 
14.57 581 

• r o; 
Hi g l i 
I. o'w 

10 Pass 
100000.0 
• 100.000 

10 Pass 
100000.0 

~ 1.0. oooo 

LC Pass 
200.OOOO 
-.0 50000 

LC Pass 
10000.00 
- 50.OOOO 

I n t S t d 
Mode 
Elem 
W a v j e n 
Avge 
SDev 
%RSD 

1 
T i m e 

15000 
.OOOOOOO 
.OOOOOOO 

NOTUSED NOTUSED 
4 
"NOTUSED 

5 
NOTUSED NOTUSED NOTUSED 

1*2 
t( 3 

15000 
15000 
15000 

259 



HI i :i j vr. i.a Re oo r ,. OC S t a n d a r d Wo- 01 

H o i Hod: I'll > 
Run 1 i rne : 10/23/9; 
Common r.: 
*"!' i ;a : CONC Co, r . 

i o i : r-i 
9 S • A -. 

.in-'1 : 

F aci". o r : 

E 1 em 
Uni I -
Avge 
SDev 
%RSD 

Ao5280 
pob 
5 0. . 05SS 

2 .77So 
.5545865 

A 1.5082 
PPM 
5.169505 
.03564 4 

.6895370 

A3J 890 
ppb 
51 1 .7 18,5 

2.9714 
.5506706 

5- 2 49 6 

ppb 
50'.4 5 

1.17 
.2529oo3 

D04 534 
ppb 
4 98 . 399c. 

2.5032 
.4621165 

Do 5150 
pDb 
506.1039 

2.1226 
.4 I 93919 1 . J 64957 

ir. i 

pot' 
520 . 5- .."-6 

o . 0.:..2o 

»1 
#2 
83 

.503. 5829 
501.4336 
498.0700 

5.205094 
5.169008 
5.133808 

508.3482 
513.9604 
512.34 70 

507". 2595 500.7291 507.8980 526.4699 
505 .692f 498.3460 506.6651. 520.2c,67 
501.3764 496. 1237 503.7636 514.34 6 i 

Er r o r s 
V a l ue 
Range 

Elem 
U n i t s 
Avge 
SDev 
?«RSD 

QC Pass 
500.0000 
10.00000 

Ca3179 
PPM 
2.05194 6 
.015270 

.74 4 1918 

QC Pass 
5.000000 
10.00000 

2 ^ 8 ^ ^ 9 
.006057 

. 290 1.606 

QC Pass 
500.0000 
10.00000 

"Cd2265 
ppb 
512.8666 

n r> 9 s 5 

.44 7 574 9 

QC Pass 
500.0000 
10.00000' 

Co22S6 
ppo 
51.0 . 804 1 

1.666 2 
.326184 9 

QC Pass 
500.0000 
10.00000 

Cr2677 
ppb 
509.9684 

1.3269 
.2601933 

QC Pass QC Pass 
500.0000 500.0000 
1.0.00000 10.00000 

Cu.324 7 
ppb 
515. 5851. 

. 7 4 76 
. 14 49960 

Fe.27 1 4 
PPM 
5.254 5 55 
. 0058.1 2 

.072539o 

ttl 
82 
83 

2.066104 
2.055968 
2.035765 

2.087245 
2.079019 
2.075475 

515.4921 
5 1. 1. . 8655 
511. . 259 1. 

511.7598 
511.7422 
508.3804 

511. . 4o23 
509.5162 
508!9267 

515.5535 
514.9309 
516.421 1. 507 

E r I" o r s 
Va 1 oo 

-—Range 

QC Pass 
2.OOOOOO 
10,00000 

QC Pa as 00 Pass 

1.0 . . 0000 10 . 00000 

K --7 664 
ppb 
4 994.680 

6. 451 
.1291625 

L i 6707 
p P b 
4 0 5 1 . 1 9 0 

7 . 06 2 
J 7 5 1 7 7 3 

30 Pass 
50 C.OOOO 
10.00000 

Mg2852>i 
PPM, 
4.069026 
.022506 

. 5 530957 

QC Pass 
500 . 000' 

Mn2576 
PPM 
5.069321 
.016895 

.3332747 

Qo Pa -. 
7 , " 0 0 O 

1 0 . 0 0 0 0 0 1 0 . 0 0 0 0 a 

Mo2020 
ppb 
502.4269 

1. .9530 
. .." 34921 1 

81 
82 
83 

5.092137 
5.079462 
5.053780 

4 999.4 60 
4 987.34 2 
4 9 57 . 237 

4 026.4 14 
4027.86o 
4 039.307 

4.141182 4.091021 5.084 135 503.94 52 
4.129825 4.070015 5.072907 503.0859 
4. 1.16960 4.046042 5.050921 500.24 96 

E r r o r s QC Pass 
V a l u e 5.000000 
Range 1.0.00000 

Elem 
U n i t s 
Avge 
SDev 
%R8D 

81. 
82 
83 

E r r o r s 
V a l u e 

Na5889 
ppb 
4904.068 

10.980 
.2238955 

4 915.393 
4 903.332 
4893.476 

QC Pass 
5000.000 

QC Pass 
5000.000 
10.00000 

Ni .2516 
ppb 
495.2037 

.1. . 9425 
.3933 565 

4 95.4 467 
492.0822 
492.0822 

QC Pass 
500.0000 

QC Pass 
4 000.000 
10.00000 

2205/1 
ppb 
522.6468 

1.8996 
.3634 516 

525.8449 
520.4 566 
525.6389 

NOCHECK 

QC Pass 
4.000000 
10.00000 

2203/2 
ppb 
517 .2976 

1.6 183 
. 3 1. 28395 

51.8 . 284 0 
515.4 299 

NOCHECK 

QC Pass 
4.000000 
10.00000 

^ b 2 2 0 5 ) 

519.0795 
. 9531 

. 1836050 

520.0663 
519.0081 
513.1641 

QC Pass 
500.0000 

QC Pass QC Pass 
5.000000 500.0000 
10.00000 10.00000 

Sb206S 
VUU 1 

5 1 . 5 . 8 4 0 8 4 9 7 . 3 9 0 8 
1 . 7 8 4 7 2 . ^ 8 2 7 

.34 5 9 8 6 0 .4 90.1.501 

5 . 1 7 . 8 9 9 8 49 . 5 
5 1 4 . 8 8 6 6 4 9 9 . 1 9 
5 1 4 . 7 3 6 0 326tT423 0 

QC Pass QC Pass 
5 0 0 . 0 0 0 0 5 0 0 . 0 0 0 0 



y s l z R e p o ; t O . a n d a i 

3 no- ! 0 . 0 o o 0 0 J C 

r l o o 
o o •;. i 
A V Q a 
S D e v 
"„R8D 

soo.s/ J 
p p b 
-197 . 0 8 5o 

4 . 1 7 6 5 
. G 3 9 2 3 9 8 

.:: (. 'o '.J • ... 
p p p 
•197 . 3 4 3 3 

J _ 9 2 9 4 
. 5 8 8 0 1 2 9 

lO'cO)/ ; 
ppO 
5 19.4j 8. 

7 . 504.: 

1. . 4 4 4 3 5 

19 4 (.;• 7 J 
:04 4 

9 I 

tt 1. 
82 
H3 

4 93.509 5 
501.8631 
497 . 6843 

4 95.0814 
4 97.8 5 59 
4 98.791J 

!7 .0857 
9 . 03 1. 3 
.2.0874 

15.512^ 
12 . 75 1 o 

0 5 7 .a 51 

501.297: 
491 . '0*0 
4 29 _ 997!: 

506.38 5o 
508.8145 
50 5.500 5 

503.78 
500 . 95. 
4 99.14 

E r r o t" s 
V a l u e 
Range 

Elem 
Un i t s 
Avge. 
SDev 
%RSD 

NOCHECK 

T i 3 3 4 9 
ppb 
497.7254 

3.0824 
.6192959 

NOCHECK 

T l 1 9 0 8 
ppb 
517.064 3 

2.4709 
.4 77864 5 

NOCHECK 

V - 2924 
PPM 

NOCHECK 

Zn21.38 
ppb 

5.171393 509.90 54 
.021816 

.4218579 
1. . 8 569 
'4 64 71 1 

OC Pass QC Pass Q'" Paso 
500.0000 500.0000 500.0000 
10.00000 10.00000 10.00000 

8 1. 
82 
85 

500.5766 
4 98.1448 
494 . 4 54 7 

515 . 1.463 
519.8525 
5 16. 194 0 

1894 0 5 511.2506 
177638 50".9007 
1.4 7 155 50.,. 7589 

Vr r o r s 
V a l ue 
Ranqe 

QC Pass 
500.0000 
10.00000 

QC: Pass 
500.0000 
1.0 . 00000 

QC Pass uc 
5.000000 500.0000 
J 0 . OOOOO .1 0 . 00000 

I. nt.S t o 
14 ode 
E l em 
W a v 1 e n 
Avge 
SDev 
%RSD 

1. 
T i. m e 

1.5000 
.0000000 
. 0000000 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

tt 1 
82 
83 

1 5000 
15000 
15000 

261 



A n j 1 v : , i a R o o o i L B l a n k S a m o i e w o J 

f l ; : f . . MTo 
Run T i ri'it:;; 1.0 / 2 0 / 9 ; ' 
Oommoi i 
f i n d e . CON1": C o r i . 

8 -tr;i.:. i ' oa; 

1 8 : 0 5 : ;. J 

f .C t o : ; 1 

0 1 em 
Un i la 
A v g e 
S D e v 
a RSD 

o- 332SO 
>b 
0 S 2 0 S 9 

. 1 7 6 9 8 3 
2 : 5 . 6 0 0 5 

A 13032 
PPM 
• .01 1662 
.00 5029 

45.12522 

A s i 3 9 0 
ppb 
1 . 06200 7 
1 . 572078 
129.1967 

5 24 Q 6 
ppb 
j . 00893J. 
. 58 54 61 

19.4 5743 

B34934 
ppb 
. .19 56958 
. 0908255 
4 6.4 1159 

De5130 
ppb 
.151 1353 
.0556512 
So .32190 

l ! 1 

PD?.' 
~.o 

2 . 1 9.35 - 5 
50,., . 7 50 1 

#1 
82 
83 

-.234 665 
. 0 ,254 75 
-.004148 

.016379 

.011260 

.00684 5 

•- . 51.2110 
2.004673 
1.6934 53 

- . 459905 
.I,. 24 4 509 
2.34 2378 

j . / 

2114664 
2776033 

.100179o 5 9 

1.4 27073 -1.04S59 
2105205 2.723151 

E r r o r s LC P a s s 
H i g h 10.00000 
Low -1.0.0000 

Elem 
U n i to: 
Avge 
SDev 
"oRSD 

Ca3179 
PPM 
.0024 343 
. 001.60 54 
65.94 852 

LC Pass 
.2000000 
-.200000 

/CaC96s) 
(SP££L^

/ 

.0051557 

.0005535 

.1 7 . 54 908 

LC Pass 
10.00000 
- 10.0000 

Cd2265 
p pb 
. 01758 54 
. 06857 52 
582.296 5 

LC Pass 
100.0000 
• 100.000 

Co2286 
ppb 
. 5392606 
. 945953O 
175.04 58 

LC Pass 
100.0000 
-100.000 

Or2677 
ppb 
.0105883 
. 2445735 
2509.859 

LC Pass LC Pas 
100.0000 100.0000 
100.000 -100.000 

CU324 7 
ppb 
1.759511 
1. . 1.98 556 
68.12014 

F e 3 7 ] 4 
PPM 
.0140507 
.0191S-O 

8 1 
82 
83 

. o _. / 0 

.0012208 

.0042547 

.0057244 

. 0051. 1 7 5 

.. 002 .., 1 '03 

0 c > 9 9 9 6 0 
. 0 5 9 5 5 7 

0 45.1 9 6 7 

. 18824 7 
.2000939 
1.o0 593 5 

• .224470 
. 007444 
2636789 

.5084 95 7 
1. ;364 224 
5. J.0 5015 

• . 005o(., 
0 1 5 2 r r 

•F r r o r 
H i g h 
-Low 

E lem 
Uni t s 
Avge 
SDev 
OR. 3D 

LC Pass 
3 . OOOCO"' 
- 5.00000 

J^P^U^ 
.000512 
.000276 

53.83695 

LO Pass 
•. . aoor :-
5.00000 

K- 7664 
ppb 
4.5674 34 
8.06814 3 
184.734 2 

LO Pass 

• 5.60000 

(. i o 7 0 7 
ppb 
. .1 7564 15 
.04 51799 
2o.01910 

-17 7 4 3 
. 0000850 
1 .1. . 20995 

Pass 
. OOO'O'1 

5.0000 

1.5 Pa- • 

- . 100000 

Mo2020 
ppb 

. 000240 5 1. . 0o0 5 1 7 

. 0000 55 5 1 . 54 1 1. Su 

Mn25 
PPM 

^ r. 7 ,.i 

22.24513 1 J. i. So9 

81 
82 
83 

.000310 

.000828 

.000391 

0.309159 
4.94 555 

0.238697 

2 1 8 8'.' 1 5' 
. 1 2 8 4 6.1.4 
. 1.7564 13 

0002OoO 
0 0 5 1.271 
015 7246 

. 0 0 0 0 1 5 6 

. 0 0 0 6 4 8 2 

. 0 0 0 7 4 2 7 

0002709 357 1. 
.0002718 1 . 4 90553 
. 000 .1.73' 2.04 5786 

Error-
H i g h 
L ow 

E1 em 
U n i t s 
Avge 
SDev 
7, RSD 

tt 1 
'.12 
83 

Er r o r 
N i g h 

LC Pass 
.1000000 
-.100000 

Mi 5009 
ppb 
- 2.99791 

1 .05691 
35.25497 

-4.01202 
-3.07387 
- 1.90285 

LC Pass 
5000.000 

LC Pass 
5000.000 
5000.00 

N i.251 6 
ppb 
.6165255 
.7089241 
115.024 7 

-. 176523 
.8355660 
1.189727 

LC Pass 
4 0.00000 

ia, oass 
100.0000 
1.00 . 000 

2205/1. 
ppb 
- 1 .55006 
2 . 4 155-4 

101.6 122 

1. . 04 59 5 1. 
- 5.78510 
- 1. . 24 902 

NOCHECK 

LO Paaa 
5.OOOOOO 
5.00000 

4 9 S Q 2 3 0 
.54 07 4 68 
100 . 5,..,28 

j 075977 
. 17 59726 
1 . 1.25199 

NOCHECK 

LC Pasa 
5.OOOOOO 
- 5.00000 

LC Pas-: LC Pass 
01. 50000 100.0000 
.01.5000 -100.000 

•.109327 
.897531 

320.9600 

.4 30233 5 
- 1. . 14 226 
. 53404 93 

LC Pass 
3.000000 

1.065039 .364 662 
30.1.6636 55.074 56 

4.567530 2.502,1 
2.45944 2 1.7914 89 
3.585130 .616.11.70 

LC Pass 2Q.a? Pass 
5.000000 60.00000 



i v i l y s i s R e p o r t r i l .sn i - . S a m p l e 

IJOW 

F." J em 
i.Ji i i t . 

A V Ci (7: 

3 0 e v 
ORSl. 

» 1 
tt2 

••• 5 0 0 6 . OO 

7 0 0 8 / ] 
ppO 
J . 8-1548.1 
5 . 5c, 54 94 
2 6 4 . 9 0 7 7 

- 2 . 0 6 4 53 
1 . 0 5 2 5 7 6 
5 . 04 3 5 9 3 

ppp 

1 . 68 1. 7o9 
8.0o7701 
188.4o34 

4 . 4 8 1 7 11 
2.159592 
-1.597 50 

.1 93,0/] 
l^j!..' 

- 7. 2c,9 50 
2 . 75853 

120 . c,578 

.083814 
- 5.34 112 

58557 

j 94,0 / 7 

6 . 4 7 568.1. 
. -4 2 i 4 1 5 

. 38891o 

.325092 

. Oo5033 

E r r o r s NOCHECK NOCHECK NOCHECK N. CHECK 
High 
Low 

5.OOOOO 

].4 907 74 
2.8 522 4 9 
191.3208 

• 1 .4 59 55 
4.255o4 7 
1.698201 

c,4 1 o 
r,.\T--

8 0 : 

7 . 5 1 7 V 
4 5 5 0 1 o! 
S 3 5 3 0 3 < 

LC Pass LC Pass 
100.0000 100.0000 
-100.000 -100.000 

.0152 I 5 7 

. 07979,.9 

•.00100! 

07 Pas;. 

.00 . oooo 
-100 . 000 

Elem 
Uni t:.s 
Avge 
SDev 
%RSD 

ttl . 
tt.2 
tt3 

f.... f.. r:,...... 
H i g h 
1 ow 

T i.334 9 
ppb 
. 374 634 4 
.3264 64 7 
37.14223 

.2150331 

. 1.586736 

. 7 50.1 964 

LO Pass 
1 00 . 00OC' 
-100.000 

T l 1 9 0 8 
ppb 
1.413036 
2 .. 04 3732 
144 .4 768 

. 20 70 5 52 

.205 569 5 
5 . 7834 03 

0 Pass 
0.00000 
1 0 . 0000' 

v-2924 
PPM 
.000 5324 
.0004933 
92.74442 

.0000361 

.0005375 

. 00 1.0357 

0 500000 
0 5OOOO 

ppb 
• . 2 501 4 9 
.160534 

64.17529 

•- . 2204 69 

••• . 1.06 526 

LC Pass 
20.OOOOO 
20 . OOOO 

I n 1..51..0 
Mode 
Elem 
WavJen 
Avge 
SDev 
%R5D 

T i me 

1.5000 
.0000000 
.0000000 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOT Li SC. D 

n 1 
tt2 
tt3 

1 5000 
15000 
15000 
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A . i a l y 

R u t ) 7 I ll!!:': , 

Cc ifi'if.'i; '•• n •' : 

R o o o r t vi v 

Mode ow 

S t a n d a r d 

e N ane . i' 
yp, / O R 

o r 

j . .... i. J. . .:• 

f-.:r.r..oi : J. 

C J em 
U n i t 

SDev 
".RSD 

A 
P ; 

2C 

1 . 0 

'00 

.'729 
->777 
••434 

. J 91598 7 
. 0 0 4 4205 
2 . 3071.39 

P i -
21 . t.1 14 5 
J. . 62200 

7.494885 

b ' 2-J ; 

ppt) 
202 4 1C5 

1.7098 
.844 7445 

5aa 934 
ppb 
1.9 7 . 6 5; .7 

. 5 344 
. 1 4 38 73c 

6 6 : .a.' 
PPb 
10 . 50 3 50 

. 04 -''57 
. 4810257 

•O 6 i 

ttl 
#2 
tt3 

20. 
19.5 
19.7 

34 
9 7 

. 1966820 

.1894 581 

.1886561 

19.80799 
22.33945 
22.22686 

202 9 74Q 
200.4 998 
203.7970 

197 3615 
197.3320 
1.97 . 7765 

i 0 . 5 6 1 2 2 
10.28895 
10.26651 

. -5 0 4 5 8' 
1 .osoo: 
. 547 21a 

E r r o r s QC Pas 
V a l u e 2 0 . 0 0 0 0 J 
Ranat 50.00000 

QC Pass QC Pass QC Pass QC Pass QC Pass N0CHCCK 
.2000000 20.00000 20C.0000 200.0000 10.00000 
50.00000 50.00000 50.00000 50 00000 50.00000 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

Ca3179 
PPM 
.00344 56 
. 001.2631 
36.65866 

Ca3963 
PPM 
.0028357 
. 0002191. 
7.5924 52 

Cd2265 
ppb 
10.14035 

. o9 4 81. 
. 93497 1 .1 

Co22So 
PPb 
104.3150 

O . • —T ̂ \ 
. .:- C.J .' ... 

. 256194 1. 

PPb 
20.16659 

. 11.269 
.5587759 

Cu324 7 
ppb 
54.31092 

.9o7 32 
1. . 78107 7 

71 4 

.or,,701 
2 . 5 5 0 5 -:;i 

tt 1 
tt2 
83 

E r r o r 
V al ue 

—Range 

Elem 
Un i t s 
Avge 
SDev 
%RSD 

. 004 861.4 

.0024 345 

.0050411 

NOCHECK 

. 0051050 

.0028854 

.0026668 

NOCHECK 

'664 
ppb 

! 595 10 

2 . 64 57 5. 
9 . 56 51 1, 
3, . 526 

10.03117 
1.0 . 201 90 
1 0 . 1379.9 

00 Pass 

50.00000 

I. i.670 7 

ppb 
205."680 

. 1833 
. 0905691 

.i a a . 6 i.: _,'.. > 

104.1599 
104 . 1.6 1 5 

146 5 790 
PPM 
. 0059 1 I •• 
. 006 59°: 
74 . "14 79.: 

20.15065 
20.07628 

QC 

>0000 5 0 . 0 0 0 0 0 

Mg2352 
PPM 
.000407o 
.0000573 
7.753057 

540 65 21 4 

QC Pas a 
5 . .0000" 
50.00000 

Mn2 576 
PPM 
. 03064 78 
. 0000 54 5 
. I. 7 72 !. 7 4 

04 i 4 ...a : 
58864 ^ 

Mo 

. 7 0 53 

. 9 8 15, 
; 784 0 

ttl 
112 
#3 

E r r o r s 
V a l ue 
Range 

Elem 
U n i t s 
Avge 
SDev 
"oRSD 

ttl 
tt2 
tt3 

E r r o r s 
V a 1 u e. 

" 29 
34 6 
605 

ass 
0000 

00000 

' .,400 
234 91 

07.215 

. 551.4 595 
• .316304 
.321364 6 

NOCHECK 

4 . 507 567 
1. 1 . 27 108 

NOCHECK 

N1231o 
Ppb 

.55217 
.4926633 

7° 9905 5 
7" 1.109 
7 034 

Q: 
p. n 

203.1139 
202.8350 
202.7082 

QC: Pas a 
200.0000 
50.00000 

2205/1. 
ppb 
"" 7 '1097 5 

1 . 549521 

1 .6 5825 1 
5.655779 
4 . 530; v 

NOCHECK 

. 0 J ,.,4 81. 5 

. 004 3701 

. 005884 0 

NOCi iCOK 

.0004 4 9,3 

.000 52 54 

.0004 876 

NOCHECK 

0306795 004 . 8 1 " 9 

2203/2 
ppb 
9.69264Z 
1. . 696808 1 . 5 j. 6067 
i 7.50614 2 0.00 523 

9.017100 6.567391 
8.437653 6.34 6006 
1 1 .,,2510 Q9. 521520 

NOCHECK QC Pass 
6.000000 

.0306790 2.02 .954 j 

.0305051 205.54 74 

QC Pass QO Pass 
.0300000 200.0000 
50.00000 50.00000 

)e 1.96V.' C Sb2068/ 
ppp 

.13.6884 7 12 2.4859 
2 . 04729 1. . 854 4 

14.95632 1.515937 

Q.1.6. 02803 123. o<* 
12.01.234 125.7400 
1.2.22503 120.3 559 

QC Pass 2 5 T 4 p a s s 

1 0 . 0 0 0 0 0 1 2 0 . 0 0 0 0 



CJi- S t a n d a r d Wad ! 0 

1 • ai t. 
A v u e 
S D e v 
'ORSD 

tt J. 
82 
tf T» 

E r r o r s 
V a l ue 
R a n g e 

E l e m 
Un i t s 
A v g Pi 
SDev 
%RSD 

.. va..-.,/ j 

ppb 
J 29.1326 

. 4 092 
.3168950 

129.6043 
123.3726 
123.9209 

NOCHECK 

Tn 334 9 
ppb 
193.8176 

.. 44 01 
.2213700 

.OOOOO 

ppb 

1 1.9 . 1 667 
0.7145 

120.24 32 
121.1779 
1 .1.6 .0791 

NOCHECK 

T l 1 9 0 8 
ppb 
22.8896 5 

.6 6 68 4 
2.9 13291 

J 9.0/: 
ppp 
7 .7 53281 
4 . 13594 2 
55.34 441 

4 . 651.009 
12.444 24 

19o0/2 
p;... i, 
16 . 6 50< 

1 

x960o 

7 1650 
99 55 1. 

6.183739 1.5. "4 053 

NOCHECK NOCHECK 

V-2924 
PPM 
.1030359 40.53191 

Zn2138 
ppb 

.50 

1 98 

O'O 50.OOOOO 

On 139 9 

ppb 

.99 1 7 

QC Pass 
200.OOOO 
50.OOOOO 

~> o 3> 

154 306 

9 7 i l 9 

5 . 1.879 
1 . 609434 . 4 5852 4' 

194.6969 208.920. 
198.4 979 203.9802 1.92.661 
20 I . 0505 202.4100 192.5 50 

NOCHECK QC Pass 
200.0000 
50.OOOOO 

0005776 
5605003 

.25999 
.6397269 

81 

I r o r a 1 ue 

199.3050 
1.98 . 6955 
190.4 513 

00 Pass 
800.OOOO 
50.OOOOO 

22.57974 
22.64 493 
23.64 4 20 

QC Pass' 
20.OOOOO 

1037509 40.80858 
10237 70 4 0.294.14 
10264 1.8 

GO Pass 

50.00000 50.00000 

40.4 9521 

QO Pa? 
1000000 4 0.00000 

,0 . OOOOO 

- I n t S t d 
Mode 
Elem 
Wav1 en 
Avge 
SDev 
3 RSD 

1 
T i rn? 

1 5000 
.OOOOOOO 
.OOOOOOO 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED NOTUSED 

tt 1. 
82 

1 5000 
15000 
1 5000 

265 



P.u.i i T i ma : 
1 O ill n ]. •: Mt.. 

M0.O0; CON; 

5 /""->P, iZ. 

' i" r ae i. 

Uni i... 
Avge 
SDev 
7.550 10 5 

">69 
319 
73 

A 1. 3082 
PPM 
AS1.0967 

1 .4 383 
.2990701 

PP.' 
2 .813305 
1 . 4 9954 9 

b'- 44 '••'<•, 
ppb 
A . 5 '"4 255 
.74 0918 

.5020c 16. 

(3 a 4 9.74 
pob 
-2.:"33 = 

. 0 54 5o 
2 . 488692 

DO .... j .yj 

"..'•oi'' 
. 2 1 l o 2 4 9 
.055 5784 

b 1 

pvl> 
A . 0 5 9 4 5 ' 
-» s 5 I 7 8 1 

. 3 6 6 9 5 8 7 . O O O v 

It I 

t t2 
83 

E r r o r s 
V a l ue 
Range 

Diem 
U n i t s 
Avge 

.0' 

. 5i 

.12. 

N0CHE 

432.0677 
481.7786 
4 79.4 437 

37 Pass 
:>o. oooo 

.0.00000 

Ca3968 
PPM 

4 32.5007 52.84 3330 
1.9692 .0384 67 

.4552977 1.552853 

2.84 2766 4.8"7 5S5 
1 .29924 2 5.J.: i.753 

C'd2265 
ppb 
2.196454 
.285835 

15.0154 7 

Co2286 
ppb 
1. . 30104 0 
. 357001 

25.90705 

-2.13017 
-2.23209 
-2.21491 4.297907 3.753517 -

NOCHECK NOCHECK NOCHECK 

0,-2677/ 
ppb 
-.4 08512 
. 494763 

121. . 1 1.33 

. .1.772720 

.2132315 
1 . 1.965,.7 
""" 9 7 c> 7 S 0 

.2443712 8.006.1.15 

NOCHECK NOCHECK 

81 
82 
83 

E r r o 1" 1 
Val ue 

---Range 

E1 e rn 
U n i t s 
Avge'; 
SDev 
%RSD 

tt 1 

82 
83 

E r r o r 
V a l ue 
Range 

E1 em 
U n i t s 
Avge 
SDev 
"oRSD 

81 
82 
83 

E r r o r : 
V a l ue 

4 35.9999 52.882135 
4 33.2317 52.842796 
4 30.2706 52.305203 

01.4162 .91306 1 5 .156579: 

QC Pass 
500 . C'000 
20.00000 

Fe2599 
PPM 
164.5122 

NOCHECK 

K-7664 
ppb 
4 . 94379, 
1 1. 5" 16; 

.2324 207 230.51.95 

16 v. 3880 -2.79587 
16' 4 722 18.007 16 
16" 763 -.33389 5 

S N :CK 

)3S9 
a 
771.116 
169744 

. . 941.260 

5.869113 
5.369118 
5.575113 

NOCHECK 

NOCHECK 

Mi 2316. 
ppb 
1 .602915 
.569234 

35.51244 

1.796860 
2.049832 
.9620521 

NOCHECK 

2.04 951o 
2.525885 

NOCHECK 

1 .4 68293 
1. . 521 76 1. 

NOCHECK 

.2698941 

.2384646 

.18955o0 

NOCHECK 

2205/J 
ppb 
7 . 075755 
1 .616046 
22 . 8392 1. 

5.768356 
8.8825 5 5 
o .576555 

NOCHECK 

QC Pass 
500.OOOO 
20.00000 

2205/2 
ppb 
2 . 1 18675 
2 . 1 16258 
101.5019 

-.C32021 
4 . 2,,04 6 7 
2.127579 

NOCHECK 

- . 764873 
•- .61 7043 

NOCHECK 

Mg2852 
PPM 

555 . 1.9655 
. 02720 

. 031.9 500 

6 6 

555.19037 
S33.17260 

NOCHECK 

1.986 54 6 J 79.75 
2 . 357729 1. 79 . 70 
2.331212 1.79.0 1.; 

NOCHECK. 

Mn2576 
PPM 
. 0005055 
.0000979 

QO Pa:. . 

20.00000 

Mo2020 
ppb 
10.65210 
1 . 530o0 

1.9.35979 8.501.0 10 

. 000 500 5 

.0004102 

.. 0006053 

NOCHECK 

18. I 8018 
] 5 8°85"' 
l o . .1.8779 

NOCHECK 

3.770294 
1 .955133 
51.8 5626 

1 .900305 
5.800689 
3.609838 

NOCHECK 

.030985 3.83787 5 

.995371 2.266961 
1.229.074 59.0681 

.9262417 1.2534 
. 105137 
1. . 0o4 06 

5.490292 
4.769862 

NOC CHECK 1ECK 



A n a l y s i s R e p o r t P a n d a r d 

r I cu. 
i. a., , .. 

A age 
SDev 
':, RSD 

tt 1. 
8 2 
tf 5 

E r r o r s 
V a l u e 
Range 

Elem 
Un i r.s 
Avge; 
SDev 
a RSD 

306.3/ i 7.6,03/2 
ppb ppb 
3 . 4 04 099 4 . 055350 
o-.100055 1.005912 

I 9i:,0/ l 
ppp 
- 4 . o00 4 1 
7. 0751.9 

179.1652 

- 5.03189 
4.14 5466 o.160097 
9.100523 2.606978 

2 . 1 7 4 54 0 
3.970528 

4o.05937 1.71.1044 102.5024 

5.592140 1.025719 13.6004 6.651599 

1.22651 

PPb ppb 
20. 0 577 7 ' 3 . 1 "'9 25 
5 517 3 5 5. 5 5 5 0 5 

12.02294 04.60596 

0757702 25.98654 -2.64987 
".5.974 59 -0.22255 

NOCHECK 

T i 334 9 

NOCHECK 

T l 1 9 0 8 

NOCHECK 

ppp ppb 
- 1 .58470 5.654 567 

.14272 5.460031 
9.006075 149.4029 12.01029 11.49200 

V-2924 
PPM 
-.001175 
. 00014 1. 

-.935757 32.21218 - 1.6654 v 

NOCHECK NOCHECK NOCHECK 

Zn213S 
ppb 
-1.3224 6 

.15198 

u. • . 

:,o"o' 
l o . 4 29.1 

i o . 2 3 4 1 

NOCIIE0K 

81 

83 

1 r o r * I ue 
Range 

nt.Std 
Mode 
E 1 em 
Wavlen 
Avge 
SDev 
7, RSD 

1.52989 

1.74 670 

N07:HECK 

.1 

T i me 

15000 
. 0000000 
.0000000 

9.710821 
2.144095 
- . 89121.4 

NOCHECK 

NOTUSED 

•- . 001 238 
-.001270 
- .00.1.011 

NOCHECK • 

NOTUSED 

-1 .4 7084 
•-1 . 3294 i 
- 1. . 167 .1 2 

NOCHECK 

4 
NOTUSED NOTUSED NOTUSED NOTUSED 

tt a. 
8 2 
85 

15000 
15000 
15000 
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Acta 1 y a i a Pe po r t 

f l o U . - o i : IIT a 
R u n T u n a : ) 0 / 2 0 / 9 [ 
i" omme i1 i . 
r i o d c a i' 0,a" 

Oa' S t a n d a r d 

a : a nvtme: T a ' , 

O . ,.. J V. 

1 

E 1 om 
Un i 1a 
A v g e 
S D e v 
%RSD 

1 o r ; 

"SO 

-1068 
3 5 6 4 
4 54 2 

r a': i".0 

6 I " ori ^ 

P P M 

4 84 . 7 0 4 3 
. 8 0 1 4 

. 1 .653279 

1 

ppb 
9 9 . 4 1 8 9 0 

2.62323 
2.638565 

5 2 a 96 

ppt' 
9e1 .3 I 85 

3.8068 
.3960428 

8a4954 
ppb 
4 74.9315 

. 7 303 
. 164 2794 

p' -a 

8 a 5 !. 30 
ppb 
174.4 4 50 

. 5635 
. 1 197805 

81 02 30 
ppb 
9 ) 9 . 2 5 2 5 

1 . 94 55 
. 2116215 

tt 1 
tt2 
tt3 

E r r o r s 
V a l ue 
Range 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

IS ">184 
1 9 6 . 7 1 8 6 
1 9 6 . 4 8 3 6 

QC Pass 
200.0000 
20.00000 

sfPM^ 
432.5632 

. 8091 
. 1870467 

4 85.584 7 
4 84.5106 
484.0175 

QC Pass 
500.0000 
20.00000 

Ca5963 
PPM 

S2.733913 
.031183 

2.9694 78 

102.4114 
97.51600 
98.32951 

QC Pass 
100.0000 
20.00000 

Cd2265 
ppb 
876.4483 

2.2810 
. 2602548 

9 59 1.98] 
964 7678 
961.6906 

NOCHECK 

Co2236 
ppb 
44 j. . 4244 

. 83 59 
. 2006914 

4 74.5276 
4 74.5339 
4 75.3823 

QC Pass 
500.0000 
2.0.00000 

Cr2677 
ppb 
4 58.6562 

. 5287 
.1152767 

4 74.9639 917.0167 
4 74.5332 920.1957 
4 73.8377 9 2 0 . 5 5 0 ! 

QC Pass NOCHECK 
500.0000 
20.OOOOO 

Cu324 7 
ppb 
4 97 . 309 j. 

2.2361 
.4 5969 55 

tt 1 
#2 
tt3 

E r r o r s 
Va 1. ue 

--Range 

Elem 
U n i t s 
Avge 
SDev 

431 .7355 
4 32.6061 
4 33.3500 

QC Pass 
500.OOOO 
20.OOOOO 

Fe2599 

PPM 
165.2564 

. 3263 
. 1.974313 

S3.6 5664 9 
S2.726536 
52 . 3135 j.8 

NOCHECK 

374 . 2, .80 
376.2538 

QC Pass 

20.OOOOO 

K-7664 l . i 670 7 
ppb ppP 
J1.78352 1070.2c 
10.79 533 
9 1.57501 

. 595 
0 5 54498 

44 2.2 7 5o 
4 4 1. . 4957 
4 40.5059 

QO Pass 
500 . 006, 
.20. OOOOO 

^ 2 7 9 0 \ 
VPPM 
4 95.8022 

. 7317 
.1461830 

453.. 5351 
459.2550 
4 58.1986 

QC Pass 
50.;: . 02'00 
20.OOOOO 

Mg2S52 
PPM 

555 . 1104 2 
.02436 

.0 73 534 7 

4 99.7142 181.204 1 
497.0490 130.99" 
495.1642 

QC Pass 
5.00. OOOO 
20.OOOOO 

Mn2576 
PPM 

.0012543 

. 271.6230 

130 . o .1 

QC Pa:-: 
200 00«''0 
20.OOOOO 

MO2020 
ppb 

4619747 9 1.7.3588 
454; 

ttl 
tt2 
tt3 

E r r o r s 
V a l ue 
Range 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

ttl 
tt2 
#3 

E r r a r s 
Va 1 ue 

16b.564 2 
1.65 . 2906 
164.9144 

N" 1ECK 

339 
a 
. 54 763 
14 235 
,49554 

10.52207 
10.41981 
10.70103 

NOCHECK 

16.31596 1070.947 
-.535333 1069.555 
19.58292 1069.998 

NOCHECK NOCHECK 

Ni.2316 
ppb 

1519 

834.6064 
837.7059 
338.704 6 

QC Pass 
.1.000 . 000 

2203/1. 
ppb 

5 2 9 n 3 3 Q 

3 . 27965 
'570868 6.083970 

54 .048 .1.0 
50.5 5313 
57 . 1 .1.253 

NOCHECK 

4 94.5101 
4 95.34 73 
4 93.04 88 

QC: Pass 
500.OOOO 
20.OOOOO 

2205/2 
ppb 
44 . 68,54 8 
4 . 0 9 2 0 1 

9 . 28 1.980 

4e.51549 
* . 57807 
69.56287 

NOCHECK 

S33.08722 
333.10826 
S35.15580 

NOCHECK 

Pb220.1 
ppb, 
47 .35655 
1.86964 

3.94 8008 

4 8.39093 
4 7 . 904 52 

.4631.722 919.3913 

.4 620324 915.1605 

.4606695 918.524 1 

QC Pass 
.5000000 
20.00000 

NOCHECK 

3b2Qi/?. 
rpl 

4 5.38383 582.1130 
1.74614 

3.34 7487 
2 . 4 838 

4 266894 

4 3.54067 584.98 
45.59756 530.716 « 

45.27416 47.01327 580.6417 

QC Pass 
50.OOOOO 

, s s26§ c QC Pass QC Pass 
50.OOOOO 600.OOOO 



tt ]. 
ft 2 
H 5 

E r r o r s 
V a l ue 
Rancie 

s Pi 5 3993 
590.5311 
585.4304 

NOCHECK 

554 560 4".040 0 8 4 0 . 7 9 4 5 9 94 1. . 6 7 9 1. '98 
57 5.9155 

5 79.2 487 

NOCHECK 

4 1 .06 508 
51 . .1.04 86 

NOCHECK 

4 7 . 8 5 9 0 0 9 4 
4 4 . " •:-.97 5 

NOCHECK. 

94 0 . 5 51.: 

NOCHECK 

95 7 
881.8199 938.0 
888.8 9 ° 5 9 40.0 

NOCHECK NOOHE 

Elem 
Uni I . 
Avge 
SDev 
5. RSD 

T i 5 3 4 9 
ppb 
-1.55931 

.11895 
7.7264 4 7 

T l 1 9 0 8 
ppb 
95. .29551 
1. . 4 8098 

1.587412 

V-2924 
PPM 
. 4 765775 
.00044 76 
.0939104 

Zn2.138 
ppb 
9 eI 8 783 

. 5 1 .1 1 
.05544 51 

#1 
tt2 
»3 

-1.66883 
• 1.51.4 10 
- 1 .45501 

92.61.898 
94.99571 

.4 769176 

.4 7674 59 

.4 760705 

921 . 4 1 ̂  .. 
9 2" 4295 
921.7872 

fr ror 
"Value 
Ranoe 

HOCHECK QC Pase 
100.0000 
20.00000 

QC Pass 
.5000000 
20 . OOOOO1 

QC Pass 
1000.000 
20.00000 

i n t.5 1.0 
Mode 
Elem 
WavJen 
Avge 
SDev 
%RSD 

T i me 

.1 5000 

.0000000 

.0000000 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED MOTUSED NOTUS' 

it 1 
#2 
tt5 

15000 
15000 
1 5000 
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An Al v s 1 .;, Re DO r r. Qo S t a n d , a d 

Ron Time:, j 0/20/90 J 3 : 54 : Co: 
I • l • I I I Hi,' '. I 

Mc o:lo : CONC C oro . Coo ro, : 1 / 

f J em 
Un i t : 
A v g e 
SDev 
°„RSD 

A^3 200 
ppb 
4 90.9270 

1.23S2 
. 24 S I 733 

A 13082 
PPM 
5.150909 
.023018 

.4 4 79120 

As i 590 
ppb 

2.0172 
.39 5 55 52 

0 -249,, 

ppb 
:04.803 5 

. So05 
. 1720265 

5o4 95 4 
ppb 
494.0588 

1 . 7657 
. 5573837 

Oo5130 
ppP 

. 7 24o 
. 1 4 4 2 i J. 4 

: > .1 . . 

OOP 
.1. \ 

5:9. 

1 . 155558 

81. 
82 
83 

500.. 3131 
49,., .5579 
4 97.9302 

5.165899 
5.134252 
5.118576 

511.5595 
510.7384 
507 . 7146 

"05 . ~624 
•-05 .4985 
505.3899 

4 96.0762 
4 95.3054 
492.7948 

305.2125 
502.3057 
501.7800 

523.550: 
5.I.5.0 188 
5 1.8 . 3o7 7 

E r r o r s 
V a l ue 
Range 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

QC Pass 
500.0000 
10.00000 

C a 3 l 7 9 
PPM 
2.014932 
.014105 

.7000117 

QC Pass 
5.000000 
10.00000 

QC Pass 
500.0000 
10.00000 

9 504 .1.7 

QC Pass 
500.0000 
I 0.00000 

003336 
ppb 
511.0731 

. 6070 
. 11077 52 

QC Pass 
500.0000 
10.00000 

Cr2677 
ppb 
508.1355 

. 4558 
.0857651 

QC Pass 
500.0000 
10.00000 

Co5347 
ppb 
520.2504 

. 1 .1 20 
.0215535 

QC Pass 
500.0000 
' 0.00000 

"e27 J 4 
PPM 
5.257750 
. 014 22 5 

.270 5 57 0 

tt 1 
82 
8 5 

2.050911 
2.009675 
2.004212 

3. 104 025 
5.006601 
5 . 0 70154 

507 . 4 01.0 
50 5.6336 

51. 1 . 4 4 98 
511.5973 
510.3720 

508.6527 
500.1137 
507.7099 

520. 1205 
520.2741 
520.54 0 7 

5.247055 
5.2 52265 
S ? 7 7R1 

E 1' r o r ? 
V a l u a 
-Range 

Elem 
Un i t s 
Avge 
SDev 
",RSD 

QC Pass 
.5 . OOOOOO 
10.00000 

5.060117 
.005638 

- 1 1141.92 

GO Pass 
.-. oooooo 
10.00000 

K--7664 
ppb 
4 993.4 84 

1 . 194 
.0239187 

QC Pasa 
30'"- . 0 '"'00 
10.00000 

1. i.6707 
ppb 
4051.965 

1. . 309 
.0446330 

QO Pass 
' " 0 . oooo 
.1.0 . 00000 

Mg2790 
PPM 
4.126547 
.014554 

. 5175670 

QC Pass 
500.0000 
10.00000 

( f i g 2 0 5^ 

4 . 0775 .1.4 
. 021139 

.5196906 

QC Pass 
500 . C'OOO 
10.00000 

Mn2576 
PPM 
5.05o592 
.00 5 581 

.1105697 

QC Pa-:-

1.0 . 00000 

Mo2020 
ppb 
502.o702 

1 . 4 07 5 
.79 ' P .1 T! 

81 
8 2 
83 

5.064 898 
5.0615 53 
5.053900 

4 992.164 
4 99 3.802 
4 994.408 

4 04 9 . 3QD 
4055.293 
4052 . 609 

'1.1 4 2 3 10 
1 . 1 2301.5 
4 . 1 .1 4 5 1.0 

4 . 100139 
4.073535 
4 . 0 30269 

5.062774 
5.055001 
5 . 051.925 

504.274 0 
502.54 22 
501 .59 4 3 

Er r o r s 
V a l ue 
Range 

Elem 
U n i t s 
Avge 
SDev 
3, RSD 

tt 1. 
82 
8 3 

E r r o r • 
V a l ue 

QC Pass 
5.000000 
10.00000 

•05889 
ppb 
4 3 3 0 . 2 3 1 

10.303 
.2107793 

4 893.74 3 
4878.149 
488 7.800 

QC Pass 
5000.000 

QC Pass 
5000 .. 000 
.1.0 .00000 

Ni 2 5 l o 
ppb 
4 86.49 15 

5.13 53 
.6548459 

4 90 . 1.596 
4 84 . 89 7 8 
4 8 4 . 4 1 7 1 

QC Pass 
500.0000 

QO Pasa 
4 000.000 
.1 o . OOOOO 

2 305/1 
ppb 
530.7225 

5 9 i 1 ; 
7 569 7 35 

854 .0 I 4 9 
55a- . 5990 

NOCHECK 

UP pas:; 
4 . 000000 
i. 0 . 00000 

QC Pass 
4.OOOOOO 
1.0 . 00000 

QC Pass 
5.000000 

QC Pass 
500.0000 

0 . 0 0 0 0 0 1 Co 00 00 0 

5 1 6 . 7 7 6 : 
51.9 . 1 6 7 : 
5 15 . 75-9 • 

NOCHECK 

522 . 5 1. 7 7 
521.5762 
319.7338 

QC Pass 
500.0000 

51.7.9978 504. 4 
51.6.81.16 503.30333. 
515. 158: 502.792v 

QC Pass 2 7 c Q Pass 
500.0000 500.0000 



in a 1 y:. i s Repo r 1 QC S L a i i d a r o 

5 i o m 
i Jn j ! .. 
A v y e 
SUOV 
•a RSD 

1 
#2 
t ts 

E r t" o r s 
V a l u e 
Ranc ie 

I 0 . 0 0 OO'O 

2 0 e O / 
p p b 
50 5.0055 

2 . 1.294 
. 4 20936o 

503.S66S 
505.6729 
SOS . 1 1.01 

NOCHECK 

50000 

0012 
54 1 1. 
;,790 7 

504.7966 
502.869 5 

NOCHECK 

l ro;,o/ i 
ppb 
5 1 7 . 1 7 o l 
5 . 5 506 

.606 54 55 

5 1.7. S379 
520.5495 
515 . 54 1.1 

NOCHECK 

: 9oO / 3 
•pb 
51.6 . 5 9 50 

1 . 545C 
. 298797'" 

515.0 768 
51.5.04 4 6 
"16.0646 

N jCHECK 

10 . (03000 

5.205 I 
PPb 
4 94.6 591 

~" CO .'. ~f 

. 7250055 

.• 0 . OC'OCO 

On.! 099 

506.769 5 
2 . 4 634 

.4 061050 

497.5932 509.4 639 
4 95.7235 506.211.1. 
4 90.OOO: 

4 9 9.5 A 5 9 
4 96.7050 

504.6520 4 9 o . 0 7 0 0 

QC QC Pass QC Pass 
500.0000 500.0000 500.0000 
10.00000 10.00000 10.00000 

E lem 
Un i to. 
Avge 
SDev 
3, RSD 

T i 3 3 4 9 
ppb 
4 92.2130 

1. . 154 1 
.2344807 

T l 1 9 0 8 
p p b 

V-2924 
PPM 

Zn213l 
ppb 

515.9828 5.1A 368 5 507.5917 
, 6771 

15174 51 1.520909 
7 9 8 0 

1.575620 

ttl. 

tt5 

o 1 

1 ue 

a noo 

493.5440 
4 9 1. D191 

49 1.4 782 

00 Pass 
300.0000 
10.OOOOO 

5 13.0610 5.1.5246 

514.7 008 

300.0000 
1O.OOOOO 

wo oa:s 

508 .41 71. 
I.57444 507. r 

.', 151 SOo.O: 

Q Pass 
:.OOOOOO 500.OOOO 
0.00000 10.00000 

- I nt.S t d 
Mode 
5 lem 
Wav1 en 
Avge 
SDev 
-'..PSD 

1 
T i me 

5000 
OOOOOOO 
OOOOOOO 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

tt .1. 
82 
85 

1 5000 
15000 
1 5000 
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Hn. i l y . R e p o r t P l a n ! Samo ie 

i t - -11 H.i. i •. r-1T > 

Run T i m e : 1 0 / 2 3 / 9 3 
0emn;; - • i : 
Mode : "ONC Cor; . 

une : ;a. 

Elem 
Uni to 
Avge 
SDev 
%RSD 

ttl 
tt2 
tt3 

Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

- . -89684 
. 796361. 

115.4676 

.2294 797 
-1 . 1.2592 
-1. . 17261 

E r r o r s LC Pass 
H i g h 10.00000 

-10.0000 

Ca3179 
PPM 
.004254 7 
. 0006063 
1.4 . 26158 

1. 5 : 4 3 : 29 

E a o t o r : , 

A l 5 0 3 2 
PPM 
-.019290 
.0054 31 

23.15597 

• .014071 
-.018883 
- .024910 

LC Pass 
.2000000 
-.200000 

/oa396S) 

.005 5337 

.0006975 
12.59387 

As 1890 
PPP 
1 . 593895 
.579558 

41.4 1407 

1.6554 2 5 
1.807390 
.7353627 

LC Pass 
10.00000 
-10.0000 

Cd2265 
ppb 
.2014221 
.0684124 
33 . 96467 

8- " r'\.. 
ppb 

1 . 34 24 i. 1. 
24.90514 

6 . - • l 85 
4 . 5 J 0 1 0 2 

4.736005 

LC Pass 
100.0000 
-100.000 

Co2086 
ppb 
. 74 4 6411 
.4 1.74618 
56.06216 

f.o4554 

ppi, > 
J J. 5 9980 

. 0455658 
29 .84 6 1.0 

.00-9779 

. 1.54 7737 

.1831424 

LC Pass 
100.oooo 

90 . 000 

I . . - I £[. o / / 

ppb 
-.42274 9 
.380433 

89.99037 

o e , , . i 0 0 

Ppf 
. 3 5 500",.:. 
. 0 35. 37 70 
.1 0 . 224 2' 

. 2 3 4 o o l o 

.2459 525 

.2343937 

. 5 5 9 5 9 j 2 

. 9459 4 9 7 
1 .9 33122 

LC Pass LC Pass 
100.0000 100.0000 
-100.000 -100.000 

Po2714 Cu324 7 
ppb 
1 . 3831.39 
. 42104 2 

P9M 

.00o59 99 

. 00o3559 
22.35850 9 7 . 5..;"': 1: • 

tt 1 
tt2 
tt3 

'E r r o t~ 
I'I i g h 

-tow 

E lem 
U n i t s 
Avge 
SDev 
%RSD 

.004 8 o l 4 

.00364 79 

. 004 254 7 

LC Pass 
3 000000 
-5.00000 

^ f e 2 5 9 9 
a 9 p j ^ / 
-.0000 51 
.000547 

1074.784 

.0062777 

.0054 4 66 

. 004 8918 

I 0 Pass 
. 00''3700 

- 5.00000 

K "7664 
ppb 
12.76352 
10.36 556 
S .21242 

. ..: j J , . . . . 9 

. 2562027 

. 1.24 74 12 

LC Pass 
5. . 000-CO-3 
- 5.00000 

L i.6 707 
ppb 
. 1 1209.1.9 
. 0 970381 
36 . 5 7 0 1 1 

.4 54 6758 

c: r. V: 1 7 7 7 

Mg7790 
PPM 
.0079823 
.0037911 
127 . j. 1.98 

. 0,, 1700 

.81.9982 

. 586565 

.1. . 69 784 5 
2.56 504 9 
1. . 536525 

. 0029539 

.0006343 
21. . 4 904 2 

Mn2576 
PPM 
. 00021.95 
. 0001.006 
45.37117 

o •. o 
• .000613 
.009 49f 

-.100000 

M02020 

1 '4933, 
, r. r —! 

ttl. 
tt2 
tt3 

0004834 
• .000610 
• .000026 

12.33361 

1 r0597 

.220785 5 

.0813171 

.03417^9 

. 00o641.0 
000929 

.00 3234 6 

.003634 2 

. 00234 99 

.0023774 

000334... 
. 0001.773 

1 . 05.165 'J 
1 . 67 1.0 74 

,0001466 1.02236 

E r r o r s LC Pass 
H i q h .1000000 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

-.100000 

Na5889 
ppb 
-.324 826 
.237637 

34.87239 

LC, Pass 
5000.000 
5000.00 

N i 2 3 1 6 
ppb 
. 6-9221 51 
.1022374 
14 . 76961 

LC Pass 
100.0000 
- 100.000 

2203/1. 
ppb 
-2.9907 9 
1. . 535 57 

55.00852 

LC Pass 
5.000000 
- 5.00000 

2205/2 
ppb 
1 . 02873 5 
. 56 594 8 

55 . 011.50 

LC Pass 
5.000000 
- 5.00000 

308933 
572089. 
5.1322 

.0150000 
• .015000 

.0 Pass 
1.00 . oooo 
•• 1.00 . 000 

'Sel96; 
"ppi 
2 . 725219 
1.615514 1.617595 
59 . 27284 79.28153 

ttl 
tt2 
tt3 

E r r o r s 
H i g h 

- 1.11031 
•.535035 
-.329087 

LC Pass 
5000.000 

-JO*. 6 

.7090799 

.784 9715 

LC Pass 
4( . 00000 

1.o79; 

2.5405 

NOCHECK 

.4755583 
i . 6 0 6 4 74 
1 .004 525 

NO'' HECK 

. 24 1359 4 . 503649 1.1 792-
. 2263677 1 . 1. 5o783 5 . 9065 i. .., 
-.911809 2.635224 1 . 035414 

LC Pass LC P a s s ^ ^ L"C Pass 
5.000000 5.000000 60.00000 



t n -s ] y , i ., Rc tp ! D 1 anL 0 ; m p l O t/J; J 

T J Oi l l 

I J i.-

A v o o 
S O O V 

" R S D 

tt J 
82 

E r r o r s 
H i g h 
I. ow 

E lem 
Uni t s 
Avge 
SDev 
sRSR 

81 . 
8 2 
85 

\ - r o r s 
H i g h 
L ow 

- ' ,000' . UO 

20(,S/J 
ppb 
5 . 9 ~00 5." 
° 70 5 5 7 7 
71.05914 

3.337 74 9 
6.951216 
1.47J.317 

NOCHECK 

T'334 9 
ppb 
.2181942 
.1777396 
8. 

.0929721 

.1599829 

.4216277 

LC Pass 
100.oooo 
•• t o o . 000 

4 0.0060 

20o0./~ 
p p b 
1.10104 7 
J .1.6 34 60 
lOo. 122o 

.10080 52 
2.585547 
.8169398 

NOCHECK 

T i l 908 
ppb 
5.230838 
1. . 172864 
36.30217 

2.055657 
5.231087 
4 .5 7 77 7 0 

10 Pas:::; 
I 0.00000 
•• 1. 0 . 0000 

1960/I 
ppb 
- 1 .6857 7 
5 . 4o4 2o 

1960/2 

P;. - •'• 
4 . 5 54.607 

Tor.-M~" 

205 . 5002 1.6.24 0 

. . 469788 
5 . 59262 4 . 4 r. "T - r rr 

- 1 . 15448 4.5 i 449 

NOCHECK NOCHECa 

V- 2924 
PPM 
.000294 8 
. 0002401. 

7n2158 
ppb 
. 2256021. 
. 11.22588 

81.4601.1 49. 75962 

. 0005325 

. 0005000 

. 0000521 

. 290665 1. 

. 09 59772 

. 2501. 6: .0 

LC Pass LO Pass 
.0500000 20.OOOOO 

'000 

; . 8 1. lea..:. 
. . 1 30c.79 
. 1 . 87250 

. 704 13 I. 

. 596631 

. .35 4 087 

8nl8°5 

1 .eO165 
4 8 s 2 <. 

30.54 811 

- 1 .04198 
I. .94 037 
1.014 51 

.." 1. 

0203o>59 
00 ('.08 1 3 
• . 001051 

LC Pass LC Pass LO Pass 
.100.0000 100.0000 100.0000 
•100.000 -100.000 100.000 

a o o o o • 20.OOOC 

I nt.Otd 
Mode 
Elem 
W a v 1 e 11 
Avge 
SDev 
'L RSD 

J 
T i me 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSE 

1 5000 
15000 
15000 
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h e t l IC--1 : M I 

V'C'f a I Oi ; : "' i . 0 
D a t e ' re.,, ' ; 0 « / O t v ' ° ' i 

Numbe r o f• amen t:.,. 3 I 

.'e oo r r 

oa re 

tl- o f l i n e ' 
tt o f l i n e r 

libra ted: 0 
.-aida rd i zed : 56 J.0/2S/9S OS: 21 - 10/2S/9S OS : 57 

Data colle-. • . mode: Spectrum S h i f t e r <6 p o s i t i o n s : 

Approx. tim or a n a l y s i s 0.0 mins. 

P r o t e c t i o n s i a i u s : Un-prot.ected 

METHOD INEORMATION * «-

Sample I n t r o d u c t i o n Device: 
Ca1i b r a t i on Mode: 

Normal 
Concent r a t i o n 

D e f a u l t Setup: 

Number o f Repeats : 3 
Flu s h Time (sec) : 70.0 
A u t o - 1 n c r e m e n t S a m p 1 e N a m e::, 

De fau11 Ei1e Names: 

A n a l y s i s Data F i l e 

No 

C a l i b r a t i o n Data F i l e 
C a l i b r a t i o n Stds Table 

TA1028A 

A u t. o - s t o re An a 1 y s i s D a t a " ? e 
A u t o - s t o r e 5td;oi Data? tea 
S t o r e I n d i v i d u a l Repeats"' Yes 
A u t. o - p i i. n t. A r' a 1 y s i s D .a t. a ? i o s 
.•i.., ., p, .. a ; 5 a.. .a . ̂ap,..,, r ;. . boi a 
C: o 11 d e n s e d P r i n t F o r m a t ? N o 

I'IU tos.-.r,m p 1 e r Table 
Sample I i m i t s Table 
Blank. L i m i t s Table 
QC '''hoc 1 T a b i. >: 

TA.1.0' 
1. R 
Ml P. 
ccv 

o 



' l a t h e <: MI >•: Mo' hod Repor t . 

i." ~ 'oe T ' 71 i ! ! t 

i i o o Wa vT: J O HOI Ll i l l t f O !' I. ! O i l 

I .,111,: . V _ 1 5 . 0 

R a t i o Con:, t a n t / I n t a n s i t y Mul t i . p l i o a t i o n F a c t o r : j 

P : o- i r to j r a I: 'i. on 
! o 

tt riem Svmbol Wavelength P r e - i n t e g r a t i o n I n t e g r a t i o n Used 
7 Time 0 5.0 No 
R a t i o C o n s t a n t / I n t e n s i t y M u l t i p l i c a t i o n F a c t o r : . 0 6 6 6 7 

tt Clem Symbo l W a v e l e n g t h P r e - i n t e g r a t i o n 
3 Time 0 
R a t i o C o n s t a n t / I n t e n s i t y M u l t i p l i c a t i o n F a c t o r : 1 

I n t e g r a t i o n Used 
5.0 No 

tt Clem Symbol Wavelength P r e - i n t e g r a t i o n 
A Time 0 
Ra t i o C o n s t a n t / I n t e n s i t y M u l t i p l i c a t i o n F a c t o r : 1 

I n t e g r a l , i o n Us e d 
5.0 No 

tt Flem Symbol Wavelength P r e - i n t e g r a t i o n 
5 Time 0 
R a t i o Cons tan t / I n tens i t y M u l t i p l i c a t i o n F a c t o r : 1 

3t Elem Symbol 
6 Time 
RaL o , • onstant/Ta tens i 

Wave 1. eno t h P r e - i n t e g r a t i o n 
0 

:y Mu J t i n l i ca r ion Far. t o r : 1 

I n t e g r a t i on Used 
5. 0 No 

I n t e g r a t i.on Used 
5 . 0 No 

tt 01 am Symbol Wavelength P r e - i n t e g r a t i o n 
7 T ime 0 
R a t i. o C o n a tan::/' n t e n s i. t y M u 1 t i. p 1 i c a t i. o n F a c t o r : 1 

I n t e g r a t i o n Use 
5 . 0 No 
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r i a l h o d : M IX M a r . h o d R e p o r t 0- 5 5 - -c; o ) :

 r . 

n i (TP: IT T I - IFT ' " 'M, 0 I r>H < • 

0 i . i t . p l ! ' Mo.:l(: C o n e e n i. r t i o n 
O v a > t i d o Pt I. L i m i I: s / 'i a o 
0 i i de . O i i j f i o o n t " ' i o u r o o O i e s 
A p p J y Rack*. \ j n d C o r r e c t i r * TO;:, 
A p p i y R ]. a n L i b t r -A c t i. o : . ? id o 
Limit::. Tabl LR Chock? Mo 
C o r r e c:: t i. o n F t o r : J 

Report, t o : 
Screen Avgs 
P r i n t e r Avgs, S t a t s , Reps, E r r s , U n i t s , I n t . S t d s 

PLASMA INFORMAL J ** 

Gas Flow 
Torch gas : High Flow 
A u x i l i a r y gas f l o w : Low (.5 L/min) 
N e b u l i z e r Press. ( P S I ) : 30 

Powe r 
Approximate RF Power (W): 950 

P e r i s t a 1 1 i c Pump Parameta rs 
A n a 1 y s i s P u m p R a t e i R P M ) ; J. 3 0 
Flush Pump Rate (RPM): 150 
Re1a xa t i on t ime ( s e c ) : 0 
Pump Tubing typo Tj .j..,'- : .r 



Method: MI/. f 1 em en t J n f o r ma t i o i 

• 
a, i L n 

( i n I Name . 
i. iil'-: Ow J i.C I". J o 
PaaL S3 O f f s e t 

oi oo; 

i in .1 i id Croup No 

P r i n t. L i m j t I aw : 
P r i n t. L i m i. t H i oh : 

0 
c. 

! 00 0 
o 

Si g n i f i c a n t F i . g r s : 5 
P r i n t U n i t s : ppb 

BKG L ow SS O f f s e t : j 0 
BKG H i g h SS Offset:NONE 
BKG Elem e n t N a me: •• -n / a -
BKG F a c t o r : n/a 

4 
PPM 

NONE 
20 

n / i 

r,/.: 

ppb 

.... j o 

10 
n/a-

• n/a-

4 
ppb 

-15 
NONE 

'>./. 

• - n / 

ppO 

NONE 
10 

i "i / a 

S t d z .. Method : Mu 1 t i. p i e 
S t d tl 1 (Hi g h ) Name : SO 

Con c / S i g : 0 
S t d t l ~ (Low) Name: SIB 

Co n c / S i g : 500 
J ^ d ttO Name: SI 

Cone: 1000 
S t d U4 Name. n/a 

C one : 11 / a-

i one 

I ; 

n / a -

M u 11 i. p 1 e 
SO 
0 
SID 

SI. 
10 

1.00 

n/ 

Mo L t i p l 
C C'1 

0 
SIS 
500 
. ! 
1 000 

... / _ 
11 / a -

M u 11 i. p 1 e 
SO 
0 
SI B 
500 
SI 
1.000 

n/a 

• n / 

Mul t i . p i 
SO 
0 
s i r; 
500 
01 
1 " OC' 

i n te. r e e p t : 
S l o p e 

.... . 097694 
701.054 

- . 14 25...:. 
0.02004 

5. 557QQ 
5 Sr. 10 

• 7 . 1. 1 9 1 0 
SSS.SOo 

• 0 . C o 1 
.14 1. . S61 

Date S t a n d a r d i z e d : .1.0/28/98 JO/ 
Time S t a n d a r d i z e d : 08:21 08:29 

T, / 98 .1.0 /20/9? 
08 : 2 1 

1 0/28/98 
9.8 ; 2 1 08:2; 

O f f s e t ( 0 0 ) : 0 0 0 0 0 
Ga i n ( A l ) : 1 1 1 1 1 
C u r v a t u r e ( A 2 ) : 0 0 0 0 0 
Exponent ( n ) : 1 1 1 1 1 

Max. I n f l e c t i o n : NONE NONE NONE NONE NONE 

Date o f F i t : NO FIT NO FIT NO FIT NO F I T NO FIT 
Time o f F i t : 

Use IECs: YES YES V ES Y'ES YES 
Number o f IECs: 2 1 2 3 2 
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M T ,•' men v T i i . I 111. \ 

u .r 

ao.),,:; .1 -i -1 

t. 6 

A r f i i; t. i n _• 
-..I. t a c t o ; 
k2 f a c t o r 
use? : 

f. ] omen I". Fr 77 j A 
. 0037: 

0 
. 03 

• • I I / a 

- n / a • 
- n/a 

. 0026) 
0 
- CS 

0r 70 7 7 
. 000 J 5,4 
0 
vrs 

'•6""r7 
. 004 57 
0 
YSS 

A f f e c t i n g Clement: - n/a--
k l f a c t o r : n/a--
k2 f a c t o r : - n/a 
use?: - n/a--

.... n / ,. 
•n/a-
- n/a-
- n/a-

• n/a 
n/a - -
• n/a---
n/a — 

A13032 
. 00271.2 
0 
YES 

n/a-
n / a • 
n/a-
n / a 

Element: De Bi Oa Ca Cd 
Wavelength: 31.3.041 223.061/2 517.933 396.84 7 226.502/0 

Element Name: De3130 Bi2250 Ca3.179 Ca3968 >' d22o" 
Line S w i t c h Cone: 0 0 0 0 0 
Peak SS O f f s e t : 5 0 5 0 

Timing Group No.: 1 1 1 1 " 1 

P r i n t L i m i t Low: 0 0 0 0 0 
Print. L i m i t Hi oh: 0 0' 0 0 0' 

-S-igni. f i c a n t E i g r s : 7' 4 a 5 5 
P r i n t U n i t s : ppb" ppb " PPM PPM • ppb 

BKG Low SS O f f s e t : NONE 15 NONE -.10 -.15 
BKG High SS O f f s e t : 2 0 NONE 20 NONE HONE 
BKG Element Name: n/a-- n/a n/a n/a n/a 
BKO F a c t o r : n/a- n/a n/a • n/a - --n/a 

Method: Mu 1 t i p i e M u 1 t i p 1. ;.. Mu l t i p l e . Mul t i . p i e M u 1 t i. ji 
(High) Name SO SO 50 SO SO 
Cone/Si g .- 0 0 0 0 0 
(Low) Name: 5 .1. B S L E 51. SIB S 1. B 
Conc/Sig: 500 500 4 500 
Name : SI 51 SI SI. 
Cone : 1000 .1.000 50 4 1000 
Name: n/a n/a n/a-- n/a n/a-
Cone: "• - n/a n / a n / a - - n / a - - n/a 
Name : n/a - - n/a n/a n/a - - n / a -
Cone : - - n / a - - n/a - n/a n / a - -- n/a-
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Method: MIX E I onion t I ri f O r mo t i c AieO 

"• rc - ..a. 

o a t r 5 Lands t d 1 
Tamo :;, Land a t d i .:: 

7 i 9.9 04 

1 0/20/50 
03 : 7 J 

5 . 10 175 

10/ O'
er; ~9 

. 0 

10/2. 

oo..: 

9<" 

O f f s e t ; ( 0 0 ) : 0 
Gai n (A 1 ) ; 1 
C u r v a t o r e ( A 2 ) : 0 
Exponent ( n ) : 1 

Max. I n f l e c t i o n : NONE 

Date of F i t : NO F I T 
Time of F i t : 

o 
i 

NONE 

NO F I T 

1 

NONE 

NO F I T 

0 
1 
0 

1 

NONE 

NO F I T 

i 

o 

.1 

NONE 

NO FIT 

Use IECs: 
Number o f IECs 

A f f e c t i n g E l e m e n t : V 2924 
k l f a c t o r 
k2 f a c t o r 
use? . 

.120 59 
0 
YES 

YES 
5 

re.2714 
.055569 
0 
YES 

NO 
0 

.. n/a...... 
-n/a--
... n/a_... 

- n/a 

NO 
0 

n/a 
• n / a -
n/a -
n/a-

YES 
4 

. 1 5 ., 0 7 
O 
Y F S 

A f f e c t i n g Element; 
f a c t o r : 
f a c t o r ; 

use 

T13349 
• . 0009: 
0 
f t 3 

T i 5 3 4 5 
-.00464 
C 
YES 

• n / a -
n / a' 
n/a-

n/ a 
n/a-

•n/a-
n/a-

0 1305? 
. 002.-•• 

0 
Y EG 

-A-f f e c 11 n g E 1 e m e n t : - - n / a 
k l f a c t o r : — n / a -
k2 factor: --n/a-
use?; ---n/a-

.000398 
0 
YES 

n / a •• 
n/a-
n/a-

n / a • 
• n / a •• 
n/a-
• n / a -

T 1554 9 
. 00007 
0 
YES 

A f ec t. i n g EI erne n t 
k l f a c t o r : 
k2 f a c t o r : 
use?; 

n / a -
"i / a -

,/a-
n/a-

i. O0286 
-.00079 
0 
YES 

n / a -
n / a -
• n /a-
n/a-

n / a-
n/a-
n/a-
a-i/a-

'OO...: O. 
-.0004 
0 
Y'ES 

A f f e c t i n g E l e m e n t : n/a-
k l f a c t o r : n/a-
k2 factor: --n/a-
use?: n/a-

-.00091 
0 
YES 

n / a 
n/a--

r i / a -

n/a-
n/a-
-n/a-
n/a-

- n / a -
-• n/a 
- n / a -
- n/a 
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e t h M T >•' .i em e n t I n T O ; ma 11 o n 

T I erne; i i a 
W i v : : l i ' l i p t h •(•7 . 7 1 s a . 7 5 4 1 . •••) -I 

f I cine: t i ! . ime : 
L i n e ~ " j i I. ' i i / ' . . ' in : 

P e a l 88 C r s e l a 

T i m i n g Gr p N o . ; 

P r i n t L ima . Low : 
P r i n t L i m i H i g h : 

S i g n i 1 . . c a n t F i g r s : 
P r i n t U n i t s : 

0 

ppb 

BKG Low SS O f f s e t : NONE 
BKG High SS 0 1 f s e t : 2 0 
BKG E anient. Name: --n/a-
BKG far-tor: n/a-

0 
0 

5 
ppb 

- 10 
NONE 
- - n/a-

n/a-

ppb 

NONE 
20 
..... ,-,/a-.-

n /a 

0 
0 

A 

PPM 

NONE 
20 
- - n/a-
.... _ n / .r. .. 

Stdz. Method: M u l t i p l e 
Std #1 (H i g h ) Name:SO 

Conc/Sig: 0 
Std'tt2 (Low) Name: SIB 

Conc/Sig: 500 
Sfcd #3 Name: 31 

Cone: 1.000 
Std »4 Name: n/a 

Cone: n/a 
Std H5 Name: n/a- -
— Cone: n/a 

Y - i n t e r c e p t ; 
Slope: 

.4 00933 
3S3.583 

Da te S taoda r d i zed : 10/28/98 
Time S t a n d a r d i s e d : C ": 2 1. 

Mul t i pie. 
30 
o 
SJ B 
300 
O I \. ' -
i. 000 

n / a 
- ra / a 

n / a -

. 92821. 4 

10/28/98 
08 : 21 

M u l t i p i e 
SO 
0 
SIB 
500 
51 
1000 

n/a--
-- - n / a 

ri/a - -
n/a~ -

- 5.269 55 
55 5.915 

J 0/28/98 
08:21 

M u l t i p l e . 
SO 
0 
SI 
1.0 

50 
n/a -

-- - n / a 
rt / •• 
n/a • -

.002^94 
10.8281 

10/28/9,3 
08: 29 

O f f s e t (AO): 0 
Gain ( A l ) : 1 
Cu r v a t u r e ( A 2 ) : 0 
Exponert ' n ) : 1 

Max. I n f l r i o n : NONE 

Date o f F : NO FIT 
Time o f F : 

0 
1 
0 

NONE 

NO f l T 

0 
J. 

NONE 

NO FIT 

0 
1 
0 
1 

NONE 

NO FIT 

Use IECs: 
Number o E C s : 

YEf. YES 
4 

YEi 

i 

0 

PPM 

- 10 
NONE 
-• - n / a • 
- -• M - . 

M u l t i p l a 
SO 
0 
S .1. B 

S i 
1 0 

r i / a - • 

- n 
- n. 

n /' a 

- . O 0 o 2 2 
1 . 0 9 3 0 3 

1 0 / 2 8 / 5 <; 
08 : 2 .1. 

0 
.1. 
0 
1 

NOME 

NO F I T 

YES 
1 
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r . - r .h. ' . . ; : H : f J e f i ien t I n t o r ma 1.1 o n w .a; 

r ! ' n I: 
t : • . I.D t 
i i i ( i r 

r s 

i c . - : 
.07 J 

0 
< r. s 

7 \ 

. o ; 1 o 

A f f a r: I', i n g E I a rn e n t : C r 2 6 
kJ f a c t o : 
k2 f a c t o r 
use? : 

.000 I 09 
0 
YEO 

Mn2 57o 
. 2 59 j (:,4 
0 
YEO 

A15002 
.000 3 5 
0 
YEO 

n / a 
n/ a 
• n /a •• 
n / a • 

• n / a 
i'i / a 

A f f e c t i n g Element: Mo2020 
k l f a c t o r : 
k2 f a c t o r : 
use? : 

•- . 00268 
0 
YES 

V - 2 9 2 4 
. 0 2 1 7 1 . 
0 
YES 

V - 2 9 2 4 
- . 1 9 7 7 1 
0 
YES 

n / a 
n / a -

• n / a -
n / a -

r i / a.-

• n / .a • 
• n / a -
n / a -

A f f e c t i n g E l e m e n t : n / a -
k l f a c t o r : n / a -
k 2 f a c t o r : n / a -
u s e 5a n / a 

n / a-
n / a -
n / a -

• n / a -

T i 5 5 4 9 
. 0 0 0 2 1 c 
0 
YES 

n / a-
n / a -

• n / a -
• n / a -
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cr ' t i i ! . ' : M T I ene-n t. T n l a - ma *.: o n 

1 onod .h 

f I '''ill-:. n 1. Name . !' 
i. ' i i . O.w.1 t fi . " o n e : 0 
Po.::;!-: Ofl f : a c t : 0 

i.. .1 

o 
I-!, 

T' j in i (_i •'.'.( G Mo . 

P r : 111 Lion i i. Low ; 0 
P r i n t L i m i t , H i g h : 0 

0 
o 

0 
0 

S i g n i f i c a n t F i g r s : 5 
P r i n t U n i t s : ppb 

5 
ppb 

4 
PPM PPM 

A 
PPM 

BKG Low SS O f f s e t : -15 NONE 
BKG High SS Offset:NONE 20 . 
BKG Element Name: --n/a-- --n/a-
BKG E a c t o r : --n/a - n./ a -

NONE 
20 
- - n / a -

n/a-

-10 
NONE 
- n/a-
n/a-

- .10 
NONE 

n / • ••• • 
n /a 

Stdz. Method: 
Std t t l ( H i g h ) Name 

Conc/Sig: 
Std tt2 (Low) Name: 

Conc/Sig 
Std tt3 Name 

Cone 
Std ttA Name 

Cone 
St.d' tt 5 Name 
—— Cone 

Y i n te r c e p t 
Slope: 

Da te S tan da r d i. zed 
Time S t a n d a r d i z e d 

M u 11 i p 1 e 
SO 
0 
SIB 
5000 
SI 
1 0000 

1.00000 
i'i / a 

n/a 

- 79.9957 
1289.4 9 

08 

Of + sr t (AO) . 0 
Gain ( A l ; 1. 
Cu r v a t u r e (A2 0 
Exponent 'n 1 

Max. I n f l e c t 

Date o f E i t 
Time o f F i t 

Use IECs: 
Number o f 

NONE 

NO FIT 

YES 
1 

M u 11 i. p 1 e 
SO 
0 
S 1. B 
4 000 
5 I. 
8000 

n / a - -

- • • n / a 

n/a 

- . 4 78521 
29.4 8 52 

10/28/98 
08:21 

1 
C 
1 

NOME 

NO FIT 

M u 11 i p 1 e 
SO 
0 
81 

n/a 

n/a--

-.000 55 
5 '.77^1 

10/28/98 
08 . 5 9 

NO 
0 

.1. 

NONE 

NO FIT 

NO 

Mul t i . p i e 
SO 
0 
SIB 
4 

- n / a 
n / a 

n/a 

- .000301 
. 07087 

10/28/98 
08 : 2 1 

1 
0 
1 

NONE 

HO FIT 

NO 
0 . 

Opt One 

.', 0 
r r. 

.... n / •-, . n .• .; • 
I"'. • 

- n/a 

- . OOOO' 
. 4 09] 5.1 

08 : 57 

0 
1 
0 
1 

NOME 

NO FIT 

YES 
4 
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o> a to 11T >: : r T n fo i rro. r i on 

o I n / a 
n / a 

a / a 
n / a 
11 / r. 

a f tea..:!. i n g E 1 o fnen t 
t a c t o r : 

k 2 f a c t o r : 
u s e ? : 

n / .a 
• n / a-
n / a -
n / a -

• n / a 
• n / a • 
• n / a -
n / a -

n / a-
n / a -

• n / a -
n / a -

-n / a 
-n / a-
n / a -

• n / a • 

Mg:..7O0 
. 0 0 0 0 .1 -1 
0 
Y E S 

A f f o c t i n g E1 e rn e n t : - - n / a -
k l f a c t o r : - n / a -
k2 factor: - - n/a 
u s e ? : n / a -

n / a -
- n./ a -
• n / a -
• n / a -

• n / a -
n / a -

- n / a -
n / a -

• n / a -
- n / a -
• n / a -
n / a -

A130S2 
.OOOOOo 
0 
YES 

A f f e c t i n g Element: n/a-
'••.}. f a c t o r : n/a-
k2 factor: n/a-
use?: •n/a-

• n/a 
n/a 
•n/a-
• n/a • 

n / a -
• n/a-
• n/a-
n/a-

n/'a-
n/- i 
•n/a-
• n / a -

V--292-1 
.000029 
0 
YES 
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hot. hod: MIX f. j. c m e n t. I n f o r rn o r i o n o d \ 

L .! 'OIK -.id . 

W. 'lVO I e.i:...i t1 

F .1 emen t: No 
I oie ow 1 t.c 
Pools SS Of 

. O ->\ 

Na5839 

• 0-1 

i - ... J. t„> 

P .'• -
020 . 3 

:os/1 
1.1 

1.0 .1. o 

T v rn i ng Geo 4o . : .1 

P r i n t L i m i t ow: 0 
P r i n t L i m i t gh: 0 

S i g n i f i c a n t r i g r s : 5 
P r i n t U n i t s : ppb 

BKG Low SS O f f e s t : NONE 
BKG High SS Off set:20 
BKG Element Name: — n / a -
BKG F a c t o r : -n/a-

0 
0 

ppb 

NONE 
20 
•-- n / a -

n/a-

5 
ppb 

- 1.5 
NONE 
- - • n / a -
...... n/ a.. 

• 100 
0 

5 
ppb 

-10 
NONE 

n/a-
n/a-

1 00 
0 

ppb 

NONE 
10 

n/a-
n/a-

Stdz. Method: M u l t i p l e 
Std t t l ( H i g h ) Name: SO 

Conc/Sig: 
Std tt2 (Low) Name 

Conc/Sig: 
Std tt3 Name: 

Cone: 
Std tr a Name: 

Cone: 
•~td ti 2 homo. 

Cone: 

Y - i n t e r c e p t 
Slope: 

0 
S 1 B 
500 
SI 
1 OC'O 

n /. 
n / • 

. oO::o. 
so s 5 

Date S t a n d a r d i z e d : 10/20/90 
T "me Standa r d i zeo: 00:21 

O f f s e t (A 
Gain (A 
Cu r v a t u r e (<" 
Exponent 

Max. I n f l e . on: 

Date o f F 
Time o f F 

Use IECs: 
Number of 

0 
1. 
0 
1 

NONE 

NO FIT 

M u l t i p i e 
SO 
0 
SID 
5000 
SI 
10000-
s ° 
5 OOOO 

S4.5009 
1. 9 1 . 7 4 5 

1.0/25/90 
00 . 29 

0 
.1 
0 

1 

NONE 

NO FIT 

NO 
0 

Mu l . t i p i e 
00 
0 
5 1 D 
500 
31 
1.000 

n/a--
• -n/a--

11 / a 

.177838 
~"7 O 4 S R 

10/20/90 
00:21 

0 
1 
0 
1 

NONE 

NO FIT 

NO 
0 

M u l t i p l e 
SO 
0 
SIB 
500 
51 
.1.000 
N.J 

20000 
O I / 

n/a ; 

-9.54602 
232.059 

1.0/20/90 
08 : 29 

0 
1 
0 
1. 

NONE 

NO FIT 

YES 
8 

M u 11 i p 1. e 
SO 
0 
s... .1. L.I 

..on 

1000 

20000 

n/a 

1.57 781 
54o.2 50 

1 0/20/9.9 
OS: ' ~> 

0 
1 
0 
1 

NONE 

NO FTT 

YES 
6 

284 



r i o t n n d : MT>; E 1 e ni f' ( i ; i t a ; r„ > t .LC 

i , u . 

l . ' - i ; 

A f f f i n t i n g C l e m e n t : E e 2 5 9 r 

1 1 f a c t o r : •• • 30 3c 
k 2 f a c t o r : 0 
u s e ? : YES 

n / 
n / 

• n / a -
n / a • 

a ? 7 .! 3 
j 1 4 A 1 ; 

7 ! -i 

0 
) CS 

A f f e c t i n g E l e m e n t : C i 2 6 7 7 
-.00003 k l f a c t o r : 

k2 f a c t o r : 
use?: 

0 

n/a-
• n / a -
•n/a-
• n / a -

n / a 
n/a-
n/a-
n/a-

Ag2790 
-.04 952 
0 
YES 

Mg2790 
.019154 
0 
YES 

A f f e c t i n g Element: 
k l f a c t o r : 
k2 f a c t o r : 
use? : 

n/a-
n/a 
n/a-
n/a-

n/a 
•n/a-
•n/a-
• n / a-

i i / a -

n/a-
• n / a -
n/a-

V-2924 
. 02505 
0 
YES 

"'24 

>'ES 

A f f e c t i n g Element: -•n/a-
kl factor: n/a-

factor: n/a 
5e?: n/a-

'"•/ a-
n/a 
n / a • 
n /.'s • 

n/ a-
a / a 
n / a -

T i 334 9 
.0000 24 
0 
YES 

Ti.554' 
- . 000 
r.i 

A f feu t ing 
--ki f a c t o r : 
k2 f a c t o r : 
use? : 

E 1; mien I 
n/a-
n/a-
•n/a-

n / a 
n/a 
•n/a 

11 / a 

n / a -
n/a-

;-"o.:..v •.... 
. 000 97 

0 
YES 

0 
YES 

A f f e c t ing E1 erne n t.: - - n / a 
kl. f a c t o r : n/a 
k2 factor: n/a-
use?: --n/a-

n / a 
n / a • 
n/a-
• n / a • 

n / a • 
i' i / a • 

n/a-

I/O, 

. 001 5 

\ c 

n/a-
n/; a 
• n / a -
n / .r< -

A f f e c t i n g Element: n/a-
kl. f a c t o r : n/a-
k2 f a c t o r : --n/a-
use?: --n/a-

n/a 
-n /a-
•n/a-
- n / a • 

n/a-
n / a -
n/a-
n / a -

Si. 2831. 
-.00005 
0 
YES 

n/a-
n/a-
n / a • 
n/a-
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M( • t h o d : I'l l A (•>.n t. I n t o i in-'.. i J o i i 

C i i • 111 • 111. : 

W o r ] o o o t h : 

E l e m e n t Name -

L i. no Sw i ton >, one 
Peak SS Of too to 

Pb' 
0 
0 

,., . OS* 

el 900 
0 
o 

"0,. .8 30 

OC'OoO 

.. OO . O . : J 

::ooS/ J 
i • 

1 o 

" i m i ng Gr aup No. : 

P r i n t L i m i t Low: 
P r i n t L i m i t Hi g h: 

S i g n i f i c a n t F i g r s : 
P r i n t U n i t s : 

•- 100 
0 

5 
ppb 

BKG Low SS O f f s e t : NONE 
BKG High SS Offset:NONE 
BKG Element Name: n/a-
BKG F a c t o r : -n/a-

on 
0 

ppb 

NONE 
NONE 
- n/a-
n/a 

0 
0 

5 
ppb 

NONE 
NONE 

n 
-n,a--

o 
ri 

5 
ppb 

NONE 
10 

n/a-
-- n/a-

ppb 

- 1 0 
NONE 
......, , / 3 

i "i / a 

Stdz. Method: 
Std t t l (High) Name: NONE 

Conc/Sig: 0 
Std 'tt2 (Low) Name: NONE 

Conc/Sig: 0 
Std US Name: n/a 

Cone: n/a-
Std «4 Name: -n/a 

Cone: n/a 
Std ttS Name. , ,/a 

Cone: n/a 

2 p t Di ic-a 1 i b 2 p t Unca l i b 2p t Uncal i b Mul t i p 1 
NONE 
0 
NONE 
0 

n/a-
n/a -

- n/a-
- -n/a-

I 'i /" <ii " 

NONE 
0 
NONE 
0 
... n/a... -
- n / a - ' -

- -n/a--
n/a-

n/a 

00 
0 

500 
SI 
1000 

n/a 
n/a 

' • ,"i /' ."i 

n/a 

M1111 i p i e 
SO 
0 
SIB 
500 
S 1 
1000 

n/a 
n/a • 

•• r J / a. 

f - i n t e r c e p t 
Slope: 

0 
J 

2.40693 
— r <-> • r. 

-4 . 554 2: 
671.017 

date S t a n d a r d i z e d NOT 
Tims S t a n d a r d i z e d : STDTZED 

NOT 

"TO7 -r: 
NOT 

5T0T. ZED 
10/20/98 
00 : 2 1 

10/20 
08 : 21 

O f f s e t (AO) 
Gain ( A l ) 
Cu r v a t u r e (A2) 
Exponent ( n ) I l 

0 
1. 
0 
1 

u 
1 
o 
1 

Max. I n f l e c t i o n : NONE 

Date o f Fi .: NO FIT 
Time o f F, . • 

NON t: 

NO FIT 

NONE 

NO FIT 

NONE 

NO FIT 

NOME 

MO FIT 

Jse IECs: 
Number o f IECs: 

YE,f Y E ES VE 
r.; 

YCl 
<--; 
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IIr 1-.!-u ;,:! : Ml I n t o 

. Ef 

0 55 

A f f <a.. I. i ng r ] em - ii!. 
f a c t o ; . 

k 2 f a c I: o r : 
use?: YES 

1 9(.,0/ 

0 
YES YES 

V--2' 

0 
YES 

0 
VEE 

A f f e c t i n g E1 e rn e n t : 
k i f a c t o r : 
k2 f a c t o r : 
use?: 

n/a-
• n/a-
• n / a -

• n/a-

•n/a~ 
n/a-
•n/a -
n/a-

• n . 
•n./a-
• n / a •• 
• n / a-

C, 2677 
.005389 
0 
YES 

or2o / / 
.0015 J ̂  
0 
YES 

A f f e c l i n g Element: 
k l f a c t o r : 
k2 f a c t o r : 
use? : 

n / a - n / a 
n/a n/a -
n/a n/a 
n/a n/a 

A1 5082 I1S202C 
.0038o9 .055" 
0 o 
I'ES YES 

A f fec t i ng Elemen t 
k l factor": 

f a c t o r : 

n / a -

n / a • 

n / a 

ri / a 

n / a . • n / a-

r i / ' a 

11 / a • 

11 /•'' a 

l . c - 2 0 2 0 

• . 0 0 0 5 

o 
ES 

r , ] 7, Q < 

. 0 0 0 ' 

3 t f r i ; 0 r j 

KTL- f a c I o r 

k 2 f a c t o r 

u s e ? : 

n/ a 

•n/a 

n/a-

n / . 

n/5 

n / 

ri / a -

n / a • 

0 0 0 2 : 

YET 
n / 

n / 

A f f e c t i n g E l e 

k 1 0a c:;: o r-: 

k 2 f a c t o r : 

u s e 5 ' : 

: r-i t n / a -

i / a -
n i 

n / 

n / 

r o- a 

n / a 

• n / a • 

o / a • 

M i 2 5 1 o 

- . 001.5>6 

0 

Y E S 

11/ ::.C 
• n / a -
n / a 
n / a 

A f f e e t i i g E l e m e n t 

k l . f a c t o r : 

k 2 f a c t o r : 

u s e ? : 

- n / a -
- n / a -
' . n / a -

- n / a 

• n . / a -

• n / a 

n / a 
n / a 

S n l 8 9 9 

- . 0 1 . 2 5 4 

0 

Y E S 

n / a 

n / a -

• n / a -

n / a 
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O a t h o M I X •- i e m c i n t I n f o r m , : . : 

L ] ' •-.ii'-. ' i i \ . : . . . S o 

Wave .1. > t l i : .!'-...•. OC j J. 9 6 . 0 

C l e m : , ' - Nam:::. 1 9 , 0 / . I 1 9 0 0 / 
L i ITO Oo I t.Oh (.. CM IO . 0 " 0 
Peak 0 0 O f f o o t : 10 1.0 

T i . m i n g G r o ip N o . : 1 1 

P r i. n t L i n i i t L o w : 10 0 10 0 
P r i n t L i. m i t H i g h : 0 0 

S i g n i f i c a n t Fi.gr s: 5 5 
9 r i n t U n i t s : ppb ppb 

3KG Low SS O f f s e t : -10 NONE 
3KG Hiqh SS Offset:NONE 10 
3KG El .ment Name: --n/a-- --n/a 
3 KG F a c t o r : --n/a-- --n/a 

r.< •• n ^ 

On lO'-o 

0 0 0 
0 0 0 

5 5 5 
ppb ppb ppb 

-.10 -10 - i o 
NONE NONE NONE 
~- n/a - n/a - n/a-

n/a-- --n/a-- n/a 

Stdz. Method: M u l t i p l e 
Std ttl (High ) Name:SO 

Conc/Sig: 0 
Std tt2 (Low) Name: SID 

Conc/Sig: 500 
Std #3 Name: 

o o n c 
t d it 4 Name 

Cone 
td 'I! 5 Name 

Cone 

51. 
1.000 

i 'i / .. 

11 / 

I : / 

n/< 

M u 11 i. p 1 e 
SO 
0 
SI B 
500 
SI. 
1 000 

n/a-
- - 11 / v: 

I : . '. 

n / a 

Mu l t i p i e 
SO 
0 
S 1 B 
50(> 
01 
1000 
- • a/a 

M u l t i p l i 
SO 
0 
S 1B 
500 
SI 
.1.000 
~n/a 
n/a • 
n/ a 
n/a 

MO .1. t i. p i 
5:0' 

3 1 B 

! OoO 

• - n / :i 

ri /.'••<. • 

n/ a 

1. n t e r c e p t 
; 1 o pe 

13 . 9O01 
751 . 355 

a t e St. a n dar d i. z e d : 
Time S t a n d a r d i z e d : 0 

10/20/90 

5.21050 
060.4 12 

.1.0/20 /90 
00 : 2 1. 

1. oo.soo 
94SS.A 1 

1.0/20/90 
00 : 2 1 

2 . A 1.806 
505.568 

10/20/98 
00 :2 1 

. 57595 
55 . 5 i o 

1.0/25/9 
08 : 2 1 

O f f s e t (AO) 
Gain ( A l ) 
Curva t u r e (A2) 
E x p o n e n ' - ( n ) 

0 
1 
0 

0 
1 
0 
1 

o 
1 
0 
1. 

0 
1 
o 

1. 
0 
1 

l a x . I n f l e c t i o n : NONE 

Date o f Fi : NO FIT 
Time o f Fi;..: 

NONE 

NO FIT 

NOME 

NO FIT 

NONE 

NO FIT 

NONE 

NO FIT 

Jse IECs: 
Number of IECs: 

YES Y E, r'EO YES 
4 

YES 
1 
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r-vo ho O M T > : I 1 e rnc i ; i T n form-... v. ; u i i w 

Q ••.), 0 4 ".--0 

h 1 ; 

VL. 

A f f o o t i n g C 
k l . •! , i c t . o r : 
k 2 f a c t o r : 
'JSC? : 

: f ! l f ! l i t : M o . 

. 54 5 
0 
YES 

V " ">74 
. 7 5 7 7 6 1 

•974 
0 ^ 0 I 

Y ETJ 

A f f e c t i n g Element: V 5974 
k l f a c t o r : 
k2 f i i c t o r 
use? : 

. 1.52099 
0 
YES 

Cr2677 

0 
YES 

A]50S2 
.C 77659 
0 
YES 

Cr26 / / 
•.00014 
0 
YES 

A f f e c t i n g 
Kl f a c t o r : 
k2 f a c t o r : 
use? : 

L lenient: Co2206 
.000275 
0 
YES 

Co2236 
-.oooo 
0 
YES 

Ti.5549 
.003791 
0 
YES 

T13349 
.00 124 0 
Q 

YES 

A f f e c t i ng 
k l f a c t o r . 

0 ^ facto 

E I e m e n t A13002 
. 0 C 5 3 51. 
0 
r' 7. 5 

A 1 3 0 3 3 
. 0 0 5 1 

O 

Mg 

0 
V E 

7 9 0 
3 3 0 1 

- 11 / a • 

• 1 7 / a 

- n / a -
• n / a -

i i / . o 

n / a • 

n / a 
n / a -
n / a -
n / a 

1 . / a 

n / a 
r 1 / a 
n / a 

11 / • 

I 'I / •: 

n ,7.. 

• 
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M: t h e n : M l 

W t v; j •• • ;VJ t 

i , (/,,;• . i l l . N a 

; ' i i' 5 w ). t u 

Pe. i t . 3 3 01 
I ' l l v 

0 I 9,' 

i in a n g o ra. Ne,. 

P r ; n t L i r n i : Low : 0 
P r i n t L i m i t H i a h : 0 

00 
o 

S i g n i f i c a n t E i g r s : 5 
P r i n t U n i t s : ppb 

BKG Low SS O f f s e t : NONE 
BKG High SS O f f s e t : 2 0 
B K G E J. e m e n f. N a m e : •- -• n / a • 
BKG Fa c t o r : ~-n/a-

3 
ppb 

NONE 
20 

n/a-
n/a-

PPM 

NOME 
20 
•• - n/a-

ppb 

NONE 
.10 
n / a •• 
n/a 

Std;:. Method: M u l t i p l e 
Std Wl (High) Name:SO 

Conc/Sig; 0 
Std tt2 (Low) N ime: SIB 

Co or:, Si y ; 
Std 1(3 Name 

Co nc 
Std t!4 Name 

Co nc 
I d tl 5 Name 

Cone 

\' - i n t e r c e p t : 
Slope: 

500 
SI 
1000 
. n/a--
n / a - •• 
n / a • • 
n/a--

.-• 18286 
10.84 1 

M u 11 i p 1 e 
50 
0 
S 1 B 
500 
SI 
1000 
-n/a 
• n/a 

11 / a 

'qq 

2pi: Uncal i b Mul t i p i e 
5° SO 
I 0 
SO 
0 
- • n / a - -
n / a 

- n./a~~ 
- • n /' a - •• 
• "i .• ; 

- n/a -

00052 
.79937 

0 
S 1 B 
500 
S 1 
iOOO 

n/a-

n/ a 

.038708 
97 8.296 

Date Standarcli 
Time Standard: 

0/2 '9; 
:P • O 1 

1.0/28/98 
08 : 2 I 

10/28/9? 
03 : 37 

1.0/28/98 
OS : 21 

O f f s e t (AO. 
Gain ( A l 
Cu r v a t u r e (A 2 
Exponent (n 

1 
0 
1 

0 
1. 
0 
1 1. 

o 
1 
0 
1 

Max. I n f l e c t i 

D a t e o f F i t : 
Time o f F i t : 

NONE 

NO FIT 

NONE 

NO FIT 

NONE 

NO FIT 

NONE 

NO FIT 

Use IEC-
Number u f I 

YE'. YES YES YES 
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i ! < IIf' n t T nToi in "if ) on 

H'v'.' i 
001 'T' 

Af 
k , t ,K.:: tor : 
k2 r ... o..(o- ; 
use? : 

no i. J. omen fo o r Jo / / 
. ooooo; 
0 
YES 

v•so:4 
1. . A 5807 
0 
YES 

:-lo. 0 8 0 
• . 00001 

o 
VES 

fe271 4 
. .1. .i 513c 
0 
YES 

A T e c t i n g E1 e m e n t : 0 a 317 9 
k l f a c t o r : -.00526 
k2 f a c t o r : 0 
use?: YES 

Cr2677 
.000333 
0 

n/a-
• n/a-
- n/a-
•n/a-

Cu324 7 
.001774 
0 
YES 

A f fec t i ng L1ement: --n/a-
kl factor: --n/a-
k2 f a c t o r : n/a-
use?: --n/a-

Ti354 9 
.000998 
0 
YES 

• n/a-
n fa
n/a-
n /a-

Ni231o 
. 004 928 
0 
YES 

A f f e c t i n g Element. 
0 1 f a c t o r : 

f a c t o 

• n / a • 
n / a -
n/a -
n/a-

Co2286 
. 002491 
0 
YES 

n / a -
11 / a • 

n / a -
n / a -

I ,g2790 
.034951 
0 
YES 

A t fee i. i rig 21. emen t 
-k-1 f a c t o r : 

use? 

n/a-
• n/a-
• n / a -

0o2"' ''0 
.011 1.5 

0 
YES 

n . "; 
n/a-
• n / a-
n/a-

n / •: 
n/a 
• n / a-
n/a 

A f f e c t i n g Element 
k l f a c t o r : 
k2 f a c t o r : 
use? : 

n / a - -
- n / a -
n / a 

• n / a - -

A 1 5 0 5 2 
-- . 0 0 5 8 2 
0 
YES 

n / a ~ 
n / a -

• n / a -
ri / a 

n / a -
n / a -

• n / a 
n / a -

A f f e j c t i n g E l c j m e n t : n / a -
k 1. f a c t o r : n / a -
k2 f actor: n/a-
u s e ' ? : - n / a -

M n 2 5 7 6 
. 3 8 2 7 4 2 
0 
YES 

n / a -
n / a -
n / a -
n / a -

n / a -
- n / a -
n / a -

- n / a -



Mercury 
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*** Standard: 1 Rep: 1 

Hg . 000 ppb 

*** Standard: 2 Rep: 1 

Seq: 0 1 1:49:02 22 Oct 1 90S HG 

Ave. Int. 

Hg .200 ppb 6001 
Ave. Int. = 

*** Standard: 3 Rep: 1 

Hg 1.00 ppb 29169 
Ave. Int. = 

S. o. = 0 

Seq: 1 11:51:20 22 Oct 1998 HG 

bOOl S. D. = 0 

Seq: 2 11:53:38 22 Oct 1998 HG 

29169 S. D. 0 

A. 

cTOV 
6iO 
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Folder: HG1022i2 Page 
11:56:00 22 Oct 1998 Protocol: HGNORM 

Line Cone. Units SD/RSD 1 2 3 4 5 

*** Standard: 4 Rep: 1 Seq: 3 11:56:00 22 Oct 1998 HG 

Hg 2.00 ppb 5932S 

Ave. Int. = 59328 S. D. = 0 

*** Standard: 5 Rep: 1 Seq: 4 11:58:29 22 Oct 1998 HG 

Hg 5.00 ppb 143810 

Ave. Int. = 143810 S. D. = 0 

*** Standard: 6 Rep: 1 Seq: 5 12:01:07 22 Oct 1998 HG 

Hg 10.0 ppb 283324. 
Ave. Int. = 283324 S. D. = 0 
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IW+nrnl : MHUflPH i ; u itUUL'. i l u i i u i i i : 

i Key: 3 083 line: 12 :81:14 22 Oct 1998 
!Folder: HG182212 .Seq: 6 F. int: On 
J User: Batch: id: StdGItefi Cup: 184 Gas: 0,25 LPH 
I State: Idle Macro AUT046 71: F3 Print Xnit: Off Autosanpler: On 
\ CALIBRATION: Line Calibration 
line: Hg Accepted 

Cone. Caic. Dev. LiNear 
SI .000 -.037 -.837 Quadratic 
|SZ .208 .175 -.825 WtdLinear 
IS3 1.88 .993 -.807 Ci 
S4 2.00 2.86 .058 Accept o! 
!S5 5.08 5.04 .042 n y 

ISB 10.0 9.97 -.032 StdAdd c; 
-'' 

ifl .0000000 r .999945 _.*" 

IB 3.53187e-5 C -3.64877e-2 y/ 
Mean ;:RSD Relative Absorbance 

SI -7 8 -7 
S2 6081 8 8881 
S3 29168 0 29169 
S4 59328 0 59328 
S5 143810 8 143818 
'SB 283324 8 233324 
,i 

j New calibration coefficients stored 



12:03:45 22 Oct 1998 
Folder: HG102212 
Protocol: HGNORM 

Page 

Line Cone. Units SD/RSD 

*** Check Standard: 3 Ck3 Seq: 6 12:03:45 22 Oct 1998 HG 
Line Flag %Rcv. Found True Units SD/RSD 
Hg 102. 2.56 2.50 ppb .000 

*** Check Standard: 1 Ckl Seq: 7 12:06:12 22 Oct 1998 HG 
Line Flag Found Range(+/-) Units SD/RSD 
Hg -.049 .200 ppb .000 

*** Check Standard: 2 Ck2 CC\f Seq: 8 12:08:28 22 Oct 1998 HG 
Line Flag %Rcv. Found True Units SD/RSD 
Hg 103. 5.13 5.00 ppb .000 

*** Check Standard: 1 Ckl ^C> Seq: 9 12:11:05 22 Oct 1998 HG 
Line Flag Found Range(+/-) Units SD/RSD 
Hg -.051 .200 ppb .000 

*** Sample ID: Seq: 10 12:13:20 22 Oct 1998 HG 
98C0504-CRA 

Hg .174 ppb .000 .174 

*** Sample ID: Seq: 11 12:15:33 22 Oct 1998 HG 
98C0504-MB1 

Hg -.022 ppb .000 -.022 

*** Sample ID: Seq: 12 12:17:46 22 Oct 1998 HG 
98C0504-LC1 

Hg 3.88 ppb .000 3.8S 

*** Sample ID: " Seq: 13 12:20:15 22 Oct 1998 HG 
9810L067-001 

Hg -.049 ppb .000 -.049 

*** Sample 1': Seq: 14 12:22:28 22 Oct 1998 HG 
9810L067-001R 

Hg -.035 ppb .000 -.035 

*** Sample ID: Seq: 15 12:24:42 22 Oct 1998 HG 
9810L067-001S 

Hg .935 ppb .000 .935 

*** Sample ID: Seq: 16 12:27:01 22 Oct 1998 HG 
9810L067-002 

fg -.045 ppb .000 -.045 

*** Sample ID: Seq: 17 12:29:15 22 Oct 1998 HG 
9810L067-003 

Hg -.038 ppb .000 -.03S 



Folder: HG102212 Pase S 
12:31:29 22 Oct 1998 Protocol: HGNORM 

Line Cone. Units SD/RSD 1 2 3 4 5 

*** Sample ID: " Seq: 18 12:31:29 22 Oct 1998 HG 
9810L067-004 

Hg -.021 ppb .000 -.021 

*** Sample ID: Seq: 19 12:33:43 22 Oct 1998 HG 
9810L067-005 

Hg -.024 ppb .000 -.024 

*** Check Standard: 2 Ck2 CP^ Seq: 20 12:35:58 22 Oct 1998 HG 
Line Flag %Rcv. Found True Units SD/RSD 
Hg 102. 5.11 5.00 ppb .000 

*** Check Standard: 1 Ckl . Seq: 21 12:38:30 22 Oct 1998 HG 
Line Flag Found Range(+/-) Units SD/RSD 
Hg -.050 .200 ppb .000 

*** Sample ID: Seq: 22 12:40:45 22 Oct 1998 HG 
9810L067-006 

Hg -.032 ppb .000 -.032 

*** Sample ID: Seq: 23 12:42:5S 22 Oct 1998 HG 
9810L067-007 

Hg -.036 ppb .000 -.036 

*** Sample ID: Seq: 24 12:45:11 22 Oct 1998 HG 
9810L067-008 

Hg -.031 ppb .000 -.031 

*** Sample ID: ' Seq: 25 12:47:24 22 Oct 1998 HG 
9810L067-009 

Hg -.023 ppb .000 -.023 

*** Sample ID: Seq: 26 12:49:37 22 Oct 1998 HG 
9810L067-010 

Hg -.035 ppb .000 -.035 

*** Sample ID: Seq: 27 12:51:50 22 Oct 1998 HG 
9810L067-011 

Hg -.040 ppb .000 -.040 

*** Sample ID: Seq: 28 12:54:03 22 Oct 1998 HG 
9810L067-012 

Hg -.034 ppb .000 -.034 

*** Sample ID: Seq: 29 12:56:18 22 Oct 1998 HG 
9810L002-002 

Hg .177 ppb .000 .177 
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Folder: HG102212 Page 
12:5S:32 22 Oct 1998 Protocol: HGNORM 

Line Cone. Units SD/RSD 1 2 3 4 5 

*** Sample ID: " Seq: 30 12:58:32 22 Oct 199S HG 
9S10L002-002R 

Hg .161 ppb .000 .161 

*** Sample ID: Seq: 31 13:00:46 22 Oct 1998 HG 
9810L002-002S 

Hg 1.13 ppb .000 l.U 

*** Check Standard: 2 Ck2 COJ Seq: 32 13:03:08 22 Oct 1998 HG 
Line Flag %Rcv. Found True Units SD/RSD 
Hg 102. 5.11 5.00 ppb .000 

*** Check Standard: 1 Ckl CCb Seq: 33 13:C5:38 22 Oct 1998 HG 
Line Flag Found Range(+/-) Units SD/RSD 
Hg -.054 .200 ppb .000 

*** Sample ID: Seq: 34 13:07:53 22 Oct 1998 HG 
9810L002-004 

Hg .090 ppb .000 .090 

*** Sample ID: Seq: 35 13:10:0"? 22 Oct 1998 HG 
9810L002-006 

Hg .108 ppb .000 .108 

*** Sample ID: Seq: 36 13:12:21 22 Oct 1998 HG 
9810L002-008 

Hg .013 ppb .000 .013 

*** Sample ID: " Seq: 37 13:14:35 22 Oct 1998 HG 
9810L002-010 

Hg 1.09 ppb .000 1.09 

*** Check Standard: 2 Ck2 C U J Seq: 38 13:16:53 22 Oct 1998 HG 
Line Flag %Rcv. Found True Units SD/RSD 
Hg 102. 5.12 5.00 ppb .000 

*** Check Standard: 1 Ckl CU!> seq: 39 13:19:24 22 Oct 1998 HG 
Line Flag Found Range(+/-) Units SD/RSD 
Hg -.050 .200 ppb .000 

29 
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gjera LabNet Philadelphia CYANIDE ANALYSIS LOG 

ate: 

r 

Analyst 
Ration Date(s):_|£L±±3&: 
H^ad: QP2M$L-Q???4R;-., J2P_ 

9P21-1$L-Q??$,2 Rev, 9? 
QP21-15N-9Q1QA.1. Rev. 

Distillation Logbook #: 
Circle one: 
Correlation Coefficient: 
Run Batch: 
Worksheet: 

Logbook #: iSLcfit? 

LeemanAP200/PE 

a/Standard 
, QC 
1 R.S.T 

Absorbance 
(9 578 nm 

Final Results 
(Fg/L or mg/kg) 

Time 
HH.MM Comments 

^> 
Cur ue ! 

~) *4.r>-|fft 1 

xr\ rb.oin 
Pr> infYl 

rv 

\rv4l | 

- T T O 

r> r v r \ • 1 
f r o rv \At/> W U A 

L \rs .D, HH 
W\9» 

\ \ \Q 
-

O T A - r v r r s \ M. vr>M \ 
L V . \ \ S 

^ V.M*<=? 

J. 
"S" • frame , T - m m apata dupbcata. "R* • rapacata 

Eampia Ci> JMO: 
Y»mX»: ^ni y • inafrumantreading 

m-eiopa » r-irTDtMr*. 
b>Marcapt - r > . r s r m « t 
X a concantrabon (mg/L) 

Analraau • j/Lxdilution factor 

tCAl 

ICV/CCV 

LCS 1 
MS J 1 fa 
"FW21.21L-01W6-OW7 Page** 0 33 
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per* LabNet Philadelphia CYANIDE ANALYSIS LOG 

ate: • " T T T n y . n r o ^ \ n - 1 * 4 - 9 % /utaiyst/Di 
filiation 0ate(s):_lOiihU£3&. 

| | ( 0)od: OP 21-15L.Q33S.4 Rev. 00 
QP21.15L-033S.2 Rev. OS 
OP 21-15N-9010A.1. Rev. 

Distillation Logbook *> 
Circle one: 
Correlation Coefficient: 
Run Batch: 
Worksheet: 

Logbook #: 

Leeman AP200 / PE Lamba 3 

q?) LT.il oO 

RFW *7Standard 
QC 

R.S.T 
Absorbance 
(g 578 nm 

Final Results 
(Fg/L or mg/kg) 

Time 
HH.MM Comments 

S rv i rv i i ^ . r v f l ^ WoL/> 

C n ) < w „ 

c\r^.rs 1 

r V 0 W 4 Ur*fl 

0>0~7 r. rv&i 

n.<M 
Q^icSir-i air,. n i P - n n o ' 3 ! 9 * 

qsioLrV/TT- o o i - o . r m ° > i o . f W A 9<^«f 
• n r P A-n.CVnA J «9..*U 

q*i_r w«o. L r 

- n o > - r v n n A 

-Lr« 

0 » \ * S L O O U . o o \ -r>r*rM 

- — ' 

1 

1 * r >rna«xspy(*,^-in«M(iptedupticata, "FT • reoacata 

Eampta Calculation: 
Y » mX • b; whan Y • ioatromant reading 

m-alopa • C 
b>mtareapt • T ^ n c s f i ^ J 
X • cwwantratttn (mg/L) 

nnal null • mgA. x (ttutton factor 

Standard: 

ICAL 
ICV/CCV 

LCS 

MS 

10 

3 a 

Prep Data Exp* Data 

Reviewed By/Date: /o//d Vi 

RFW 21-211-016/E-06/97 Pag»* 034 .301 



0,03 LabNet Philadelphia CYANIDE ANALYSIS LOG 

OP21-1SL.Q33S.4 Rev. 00 

OP 21.1SL-033S.2 Rev. OS 

OP 21-1SN-9Q10A.1. Rev 

Distillation Logbook * 

Circle one: 

Correlation Coefficient: 

Run Batch: 

Worksheet: 

Loqbook* (UtfiQ 

lwmanAP2Q0'P£ 
r v q g * 

J f , *VStandard 
QC 

R.S.T 
Absorbance 

@ 578 nm 
Final Results 

(Fg/L or mg/kg) 
Time 

HH.MM Comments 

Cuf 
l l f t l 

n . n r Q A . ^ I T U A » 

tl/Vf 

1 FV> o .rt** 1 1 1 ^ 

<v q q .q/«|s 

f i.«v̂  r> .r**lft \ e n /ft«q H A T 

I Ann \q io .u f t 

r>. iMPi q c Y n * 9 

( 

Cn q o . G s q 

1 <?r"* o.nrV) 

Qftint <3pq-nrM 

I rOT , 

• m l 

- o n \ " I r e n e s \?v>q 

O.Vtr* 

- tvor> \ 
mey 

q*irNf oT-ncrt O m \ QA.«xq 

•S'»mt. 
Example 
Y«rnX 

&a, T" • matrbt apftca dupaeata, "R" • rapMcata 

m 
1 Inatrurfiant reading 

b-intareapt - rv<~N/%yv^ 
X • ooncantraUun (mg/L) 

>rng/Lxddudon factor 
Stands 10 Prep Data Expo-Data 
ICAL 

ICV/C 
1 I 

LCS 

MS J Reviewed By/Date: Ufa w/ 
RFW21-21L-016VE-06V97 Page*# 0 3 5 , 3 O 0 



gicra LabNet Philadelphia 

.^tyst/Date: T Y ^ i nvn.. 

CYANIDE ANALYSIS LOG 

puliation DateCs): m - i ^ 
yetfiod: OP 21-15L-0335.4 Rev. 00 

OP21.15L.Q33S.2 Rev. OS 
OP 21-15N-9010A.1. Rev. 

Distillation Logbook #: 
Clrde one: 
Correlation Coefficient: 
Run Batch: 
Worksheet: 

Logbook #: 

Leeman AP200 / PE Lamba 3 

RFW #/Standard 
QC 

R.S.T 
Absorbance 

@ 578 nm 
Final Results 

(Fg/L or mg/kg) 
Time 

HH.-MM Comments 

r.r^ Mn.rs i 
-<~\ r>nP 

met/ 

r v n o ? QM A f t 

-or f ) -r>>.c»C^ 

-on* / . ft .f ir^S 1 

- c e f l *-ft.jvaq( 

- r u n 

L / - V = ^ 

-r»»P r v r v \ \ 

q « L n / o i - L r rs.r&in 
-rrf iV o o c A 

n W \ 
oawM C r . > P>.\Hft 

- f t . o o \ 

—-—• •S-«m*ro<»c<k»,^-rn«itx«p^ 

Exampta Calculation: 
Y • mX • b; wham Y • inatrumant raadjng 

X • concantnMon (mg/L) 
final raauft • mg/L x dllubon factor 

Standard: 10 Prap Data ExpirOata 

ICAL 

— •—-ICV/CCV \J LCS Vac MS Reviewed By/Date: f j j torn*** 
RFW21-21L-018/E-06/97 Page* 036 . 303 
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Recra LabNet Philadelphia 

Analyst: 

Date / )6|frt|w 

MERCURY PREPARATION 

Start Tima/Tflmp: U.Wftfl> 
End Time/Temp: >7^/?/*cV 

pH < 2 for Liquids? Y e s ^ No 

Instrument ID 
Balance #: /NA 

Logbook # ft^' 
Prep Batch: %C05&1 
Worksheet: /fo/o/Z'Z 

Pipette Calibration (Daily) g ) OP No. L-ME-7470A. Rev 00 
L-ME-245.1CLP-M. Rev.OO 

(If no; designate affected samples in Comments column, and initiate an 
SDR) 

Recra 
Batch* 

Container 
Number 

Spike 
Volume 

(mL) 

i Spike 
1 Cone. 
(Mfl/L) 

Initial Wt. 
or Volume 
(gormL) 

Final Sample 
Volume 

(ml) 

Comments, 
% Solids, etc. 

MM STltJU 
6J*d/ i 

UM \,m 
h 

7f 
; ^ 

ClfJ <\\f 6.151 
971 

LCI * 

SSI 
MM IS90 

/M f.o — , . 

(Mo* 
MM 

d6> OW 
HO 

dos 
mo 

017 1$ 
M7 KM 

6t°l i 

dlt i 

Oil ^ 
i 
i 

r 
iVIboMs 

3«M L 
Standvefc » Prap Oata/Tlma 

ICAUMS 

ICV/CCV/LCS 

I LCS - ERA Matin m soi; Tow Vaiua "116mo/Kg 
CatatoguaaS40.Loti23S 

L-WJ-18/W-05/B6 

Reviewed By/Date: 

aaabooiti W*~27 foratdtracaab*»y 

WatarMatrteSpa^SoMtonCorKanoTtt^ 
Watar LCS SpMng Coreartratton: 1 .0|ie/ml 

Page* 004 
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Recra Labftot Philadelphia 

Analyst: 
Date 

MERCURY PREPARATION 

Instrument ID 
Balance #: /NA 

Logbook* c>£5"7 

Prep Batch: 
Worksheet: HblbZZ\z-

Start Time/Temp: fitf 
End Time/Temp: AP-ll 

OPiin i tir i n nu nrg^ Pipette Calibration (Daily) $ 
L-ME-245. 1CLP-M. Rev 

pH < 2 for Liquids? _ Yes No (If no; designate affected samples in Comments column, and initiate an 
SDR) 

Recra 
Batch* 

Container 
Number 

Spike 
Volume 

(mL) 

Spike 
Cone. 
(MOVL) 

Initial Wt. 
or Volume 
(gormL) 

Final Sampie 
Volume 

(mg 

Comments, 
% Solids, etc. 

LO 
Kb 1 

UO | I 
n 
Kfc i 

OW j J " \ { 

i 
j 

\ 

w ^ 1 

X ^ WY, / . 

X X 

i X ' 
i 

\ 

ICAUMS 
ICV/COWICS 

10 Prap DatarTtona 

ruav*ua>1.1« 

Reviewed By/Date: 

4ft 
aaaboofcf for aid" 

Sol LCS * ERA Matata M ao* Ti 
Calatoguaf 540.Lotf 238 

L-vvt-i9VH4syge 

•LiemoyKfl Watar MaMc SpMdng SoMton ConoantraUon* 0.1 
Watar LCS SpMng Corcararatton: LOiigM 

e* 001: 
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per* LabNet Philadelphia 

it**-
gut Date: 

' 5jirtTirne 

•TTTTflHiirTtt̂  
in-.i-qf. 
rm*r. End Time: CROC 

CYANIDE DISTILLATION 
Logbook #: Ci/FA'2. 

Analysis Logbook * (<in*4» 
Prep Batch: Q9.LT 

Macro / Midi Note: 
Midi Distillation « Leeman P1214 

Method Number 21-1SL-0335.2. Rev. 

21-15N-9010A.1. Rev 

' r • matrix sp fca. T • matrix ap*a t kjpaeata, "R* • r apttc*. 
SdnOtrti: IO Prap Data ExpirOata 
LCS 

MS X X Reviewed By/Date: lit h 
RPW 21-211-016VA12/96 Page* 06G 
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LabNet Philadelphia 

jtfOate: \n>\cy*re 
't^t'Tlme \ f W \ End Time: \\CV> 

CYANIDE DISTILLATION 
Logbook #: /a fyaf t 

Analysis Logbook #: / a'V/^ 
Prep Batch: QttLr \tn\ 
Macro / Midi Note: 
Midi Distillation * Leeman P1214 
Method Number 21.1SL.Q335.2. Rev 

21.1SN.9010A.1. Rev 

R > eVStandard QC: 
R.S.T 

Flask 
* 

Initial 
Vol or Wl 
(mL or g) 

Final 
Volume 

(mL) 

PH 
>12 

(Y/N) 

ResCI 
/Sulf 
(Y/N) 

Comments 

og\o \ r^^o - n n l 

QQ1 3 , 
QQ ̂  i ML. 

_QQ± 

QOLt? 

l a 
-LL 

_L2-
13-
id. 
IS. 

.-.Qll 

n 

-12L 

JJS. 5 Q O m L 

IE. 

• fflettfi x «.•• T"» matrix apnea i tupacata. -R* • r 
Sowar* PrapOata ExprOata 
LCS 

'.af tH a - »rM4-T»^ 
MS L I I 

\ Q ml ^CT^m 

Reviewed By/Date: 

RW2t.21L-01ft/A12« Paget 067 
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% SOLID/% MOISTURE ANALYSIS RECORD 

R ECRA LABNET PHILADELPHIA 
Analyst-' I I H X X i c m ^ 
Start Date/Time/Temp: tfvift^ \\or^ iCLal g j j n u o i w U I I I W i • ' ' " " • " 

EndDateffime/Temp: .r>-iQ>*te r Q t s icxcof. 

Balance ID: '2s5 — 

Logbook #: 
Method: 
Worksheet: " X ^ >rsi» 
Prep Batch: q f i L ^ n f ^ f Y * 

Sample ID 
(RFW # or Std) 

Container 
wt(g) 

Initial wt (g) 
(Sample & 
Container) 

Final wt (g) 
(Sample & 
Container) 

% Solid % Moisture 

1 \. iQH 

\ . 

\.cV&U> q IIOAJ «Cf<o9 I 
fo.< 0 q i 

-7 

Q <rMC> q.^q f^ Pi rv<*7 

- r v ^ i .r^qq U T T ^ 11. q,«>W 
9i q^.rrf? 

\ \ A q . Q - n 

q c i « n 

\ . M | Q a . q ^ 

I.SOO ir>.qrs\ q-M 

- n l | i . ^ q s q . ftT2) 

i n . n r y - ( q . M \ o 

U . A ^ 

q . ^ s 

Q u o ? 

\ r i . - | Q l r t 

\ . * q P . i ^ q q r > . « 0 \ 

v . ^ q i q . f a i 
i . ^ p q 

l o . i q H 95^9 
wt. = weight 
Example Calculations: % solids = Pan and dry sample wt. (a) - pan wt. (a) x 100 

Pan and wet sample wt. (g) • pan wt. (g) 

% Moisture = 100% • % solids result 

Reviewed By/Date 

RFW 21-21L-016/H-05/96 Page # 
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% SOLID/% MOISTURE ANALYSIS RECORD 

ftfrCRA LABNET PHILADELPHIA 

ateffime/Temp 
gr le/Time/Temo: 
06 i* ID: 

1. rPv .nrvit J Loabook #: / a f * * * ^ 

ateffime/Temp 
gr le/Time/Temo: 
06 i* ID: 

: \c.-oxr9. \\csr\ \Ci r>° Method: ^-TTN t j p ateffime/Temp 
gr le/Time/Temo: 
06 i* ID: 

Workshee t : T t « » H r t ^ 
ateffime/Temp 

gr le/Time/Temo: 
06 i* ID: Preo Batch: Q«J_°7^?\ 

ateffime/Temp 
gr le/Time/Temo: 
06 i* ID: 

Tipie ID 
( • / # or Std) 

Container 
wt(g) 

initial wt (g) 
(Sample & 
Container) 

Final wt (g) 
(Sample & 
Container) 

% Solid % Moisture j 

CKMr V I - f Y f l \.?Pt& | 

9;. 1 ^ 

- rs/1 \ \ . i ^ Q 

-r.lt* I f t . P»fV»> q s . H ^ 

m 
w 

y 

/ 

• 

wt. = ght 
Exarr Calculations: % solids ~ Pan and drv samoie wt. fa) - oan wt. (a) x 100 

Pan and wet sample wt. (g) • pan wt. (g) 

% Moisture = 100% - % solids result / r / / jflfc 

. Reviewed By/Date: W 

RFW2I-2H-016/H-05/96 Page # 0 0 3 
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_ Recra LabNet Philadelphia 

' Pate: /O-Z-l^jti 
Analyst: 

Instrument 10: 

ICP RUN LOG 

Logbook*: 
Peak Profile:. 
Spectral Shift: Units:/£V_ @ Time: / / : 0 J 

Data File Digest 
Batch 

Client Batch 
Number 

#of 
SPLS 

Method 
File 

File Trana. 
toUMS 

Repro-
FHe 

(Y/N) 
Comment! 

GHIt 
OCX 

y 

> 

y 

' /i/c / k-$c—4 

«<•* Standard 1 ID Prep Date Exp Date 

ICAL 

ICV/CCV 7/ to/*// --

L-WI-020/D-09/97 

Reviewed by/Date 

Page # fj f, 5 o B 

(pageA-UWl-010/V) 
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Recra LabNet PhJadelphia 

Date: / t t ' 3 c ^ H 
Analyst: tfpCp?^ 
Instrument ID: 

ICP R U N L O G 

Logbook*: _ 
Peak Profile: 
Spectral Shift: Units: S V I (ffi Time: 

j Data File Digest 
Batch 

Client Batch 
Number 

#of 
SPLS 

Method 
Fie 

FOe Trans. 
toLIMS 

Repro-
FUe 

(Y/N) 
Comment! 

DC/ 
1/ 

ICLP y ft 

•• TUP 

\ 

\ 

\ 

-

X 

X 

\ \ 

\ 

:andard | ID Prep Date Exp Date 

... UM-ri 
tastt?* v ***** > ccv tBW-n \ v \ )" V " tastt?* v ***** Reviewed by/Date 

Page* 0 0 7 3 B 
L-WI-02O/D-09/97 

(pageA-L-WI-OlQ/V) 

314 



Recra LabNet Phiadelphia 

Date: \ o \ 2 Z \ a . ? . 
Analyst: —ffflT\f 

Instrument ID: TttM 

ICP RUN LOG 

Logbook*: 
Peak Profile: -Q .00^6 M \ 
Spectral Shift: Units: \Z,2> @ Time: P • 0 0 

Data Pile Digest 
Batch 

Client 8atch 
Number 

• of 
SPLS 

Method 
File 

FHe Trana. 
to LIMS 

Repro-
File 

(Y/N) 
Comments 

rTfMo2gfl 
CTRVO 

rr ® ) 

2J^C 

I act, ft 
^ O O 1 j 

rA V ^ '̂  

^ 1 
• 

—-—• 
Standard ID Prep Date Exp Date 

ICAL 1 

icv/ccv feSX^cg&dZ • 
Reviewed by/Date _ 

Page* QQ71 B 

L-W1.020/D-09/97 

(ptgeA-L-WI-010/Vj 
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Recra LabNet Philadelphia 

LEEMAN PS200 MERCURY ANALYSIS LOG 
Date/Analyst Y W ^ - Logbook* M I L 
Wavelength 253.7 nm/ Prep Logbook * 
Instrument 10 

Goi7 

Stds. Logbook * 7 

Maintenance OK Changed Other/Comments 
Check tubing for wear (daily) 
insert clean magnesium perchlorate drying tube e / 
Check level of 10% HCI in rinse tank *S .WWW 
Check level of 10% stannous chloride in bottle w 

Reviewed by/Date: / ' L ^ f t 

L-W1-20/J-10/97 Page* 
0015 
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Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 RPW LOT # :9810L066 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

WGSB1-7 

SILVER, TOTAL 001 S 98L1312 09/23/98 10/15/98 10/27/98 
SILVER, TOTAL 001 REP S 98L1312 09/23/98 10/15/98 10/27/98 
SILVER, TOTAL 001 MS S 98L1312 09/23/98 10/15/98 10/27/98 
ALUMINUM, TOTAL 001 S 98L1312 09/23/98 10/15/98 10/27/98 
ALUMINUM, TOTAL 001 REP S 98L1312 09/23/98 10/15/98 10/27/98 
ALUMINUM, TOTAL 001 MS S 98L1312 09/23/98 10/15/98 10/27/98 
ARSENIC, TOTAL 001 S 98L1312 09/23/98 10/15/98 10/27/98 
ARSENIC, TOTAL 001 REP S 98L1312 09/23/98 10/15/98 10/27/98 
ARSENIC, TOTAL 001 MS S 98L1312 09/23/98 10/15/98 10/27/98 
BORON, TOTAL 001 S 98L1312 09/23/98 10/15/98 10/27/98 
BORON, TOTAL 001 REP S 98L1312 09/23/98 10/15/98 . 10/27/98 
BORON, TOTAL 001 MS S 98L1312 09/23/98 10/15/98 10/27/98 
P^RIUM, TOTAL 001 S 98L1312 09/23/98 10/15/98 10/27/98 
BARIUM, TOTAL 001 REP S 98L1312 09/23/98 10/15/98 10/27/98 
BARIUM, TOTAL 001 MS S 98L1312 09/23/98 10/15/98 10/27/98 
CADMIUM, TOTAL 001 S 98L1312 09/23/98 10/15/98 10/27/98 
CADMIUM, TOTAL 001 REP S 98L1312 09/23/98 10/15/98 10/27/98 
CADMIUM, TOTAL ooi MS S 98L1312 09/23/98 10/15/98 10/27/98 
COBALT, TOTAL 001 S 98L1312 09/23/98 10/15/98 10/27/98 
COBALT, TOTAL 001 REP S 98L1312 09/23/98 10/15/98 10/27/98 
COBALT, TOTAL 001 MS S 98L1312 09/23/98 10/15/98 10/27/98 
CHROMIUM, TOTAL 001 S 98L1312 09/23/98 10/15/98 10/27/98 
CHROMIUM, TOTAL 001 REP S 98L1312 09/23/98 10/15/98 10/27/98 
CHROMIUM, TOTAL 001 MS S 98L1312 09/23/98 10/15/98 10/27/98 
COPPER, TOTAL 001 S 98L1312 09/23/98 10/15/98 10/27/98 
COPPER, TOTAL 001 REP s 98L1312 09/23/98 10/15/98 10/27/98 
COPPER, TOTAL 001 MS s 98L1312 09/23/98 10/15/98 10/27/98 
IRON, TOTAL 001 s 98L1312 09/23/98 10/15/98 10/27/98 
IRON, TOTAL 001 REP s 98L1312 09/23/98 10/15/98 10/27/98 
IRON, TOTAL 001 MS s 98L1312 09/23/98 10/15/98 10/27/98 
MERCURY, TOTAL 001 s 98C0503 09/23/98 10/21/98 10/22/98 
MERCURY, TOTAL 001 REP s 98C0503 09/23/98 10/21/98 10/22/98 
MERCURY, TOTAL 001 MS s 98C0503 09/23/98 10/21/98 10/22/98 
MANGANESE, TOTAL 001 s 98L1312 09/23/98 10/15/98 10/27/98 
MANGANESE, TOTAL 001 REP s 98L1312 09/23/98 10/15/98 10/27/98 



Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 " RFW LOT # : 3L066 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

MANGANESE, TOTAL 001 MS S 98L1312 09/23/98 10/15/96 10/27/98 

MOLYBDENUM, TOTAL 001 S 98L1312 09/23/98 10/15/9 10/27/98 

MOLYBDENUM, TOTAL 001 REP s 98L1312 09/23/98 10/15/" 10/27/98 

MOLYBDENUM, TOTAL 001 MS s 98L1312 09/23/98 10/15/- 10/27/98 

NICKEL, TOTAL 001 s 98L1312 09/23/98 10/15/8 10/27/98 

NICKEL, TOTAL 001 REP s 98L1312 09/23/98 10/15/98 10/27/98 

NICKEL, TOTAL 001 MS s 98L1312 09/23/98 10/15/98 10/27/98 

LEAD, TOTAL 001 s 98L1312 09/23/98 10/15/98 10/27/98 

LEAD, TOTAL 001 REP s 98L1312 09/23/98 10/15/98 10/27/98 

LEAD, TOTAL 001 MS s 98L1312 09/23/98 10/15/98 10/27/98 

SELENIUM, TOTAL 001 s 98L1312 09/23/98 10/15/98 10/27/98 

SELENIUM, TOTAL 001 REP s 98L1312 09/23/98 10/15/98 10/27/98 

SELENIUM, TOTAL 001 MS s 98L1312 09/23/98 10/15/98 10/27/98 

URANIUM, TOTAL 001 s 98L1312 09/23/98 10/15/98 10/23/98 

URANIUM, TOTAL 001 REP s 98L1312 09/23/98 10/15/98 10/23/98 

URANIUM, TOTAL 001 MS s 98L1312 09/23/98 10/15/98 10/23/98 

ZINC, TOTAL 001 s 98L1312 09/23/98 10/15/98 . 10/27/98 

ZINC, TOTAL 001 REP s 98L1312 09/23/98 10/15/98 10/27/98 

ZINC, TOTAL 001 MS s 98L1312 09/23/98 10/15/98 10/27/98 

WGSB1-12 

SILVER, TOTAL 002 s 98L1312 09/23/98 10/15/98 10/27/98 
ALUMINUM, TOTAL 002 s 98L1312 09/23/98 10/15/98 10/27/98 

ARSENIC, TOTAL 002 s 98L1312 09/23/98 10/15/98 10/27/98 
BORON, TOTAL 002 s 98L1312 09/23/98 10/15/98 10/27/98 
BARIUM, TOTAL 002 s 98L1312 09/23/98 10/15/98 10/27/98 
CADMIUM, TOTAL 002 s 98L1312 09/23/98 10/15/98 10/27/98 
COBALT, TOTAL 002 s 98L1312 09/23/98 10/15/98 10/27/98 
CHROMIUM, TOTAL 002 s 98L1312 09/23/98 10/15/98 0/27/98 
COPPER, TOTAL 002 s 98L1312 09/23/98 10/15/98 V27/98 
IRON, TOTAL 002 s 98L1312 09/23/98 10/15/98 27/98 
MERCURY, TOTAL 002 s 98C0503 09/23/98 10/21/98 :2/98 
MANGANESE, TOTAL 002 s 98L1312 09/23/98 10/15/98 7/98 
MOLYBDENUM, TOTAL 002 s 98L1312 09/23/98 10/15/98 1 V98 
NICKEL, TOTAL 002 s 98L1312 09/23/98 10/15/98 10 798 
LEAD, TOTAL 002 s 98L1312 09/23/98 10/15/98 10/ '98 
SELENIUM, TOTAL 002 s 98L1312 09/23/98 10/15/98 10/. 98 

002 



Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 RFW LOT # :9810L066 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

URANIUM, TOTAL 002 S 98L1312 09/23/98 10/15/98 10/23/98 
ZINC, TOTAL 002 S 98L1312 09/23/98 10/15/98 10/27/98 

WGSB1-20 

SILVER, TOTAL 003 S 98L1312 09/23/98 10/15/98 10/27/98 
ALUMINUM, TOTAL 003 S 98L1312 09/23/98 10/15/98 10/27/98 
ARSENIC, TOTAL 003 S 98L1312 09/23/98 10/15/98 10/27/98 
BORON, TOTAL 003 S 98L1312 09/23/98 10/15/98 10/27/98 
BARIUM, TOTAL 003 S 98L1312 09/23/98 10/15/98 10/27/98 
CADMIUM, TOTAL 003 S 98L1312 09/23/98 10/15/98 10/27/98 
COBALT, TOTAL 003 S 98L1312 09/23/98 10/15/98 10/27/98 
CHROMIUM, TOTAL 003 s 98L1312 09/23/98 10/15/98 10/27/98 
COPPER, TOTAL 003 s 98L1312 09/23/98 10/15/98 10/27/98 
IRON, TOTAL 003 s 98L1312 09/23/98 10/15/98 10/27/98 
MERCURY, TOTAL 003 s 98C0503 09/23/98 10/21/98 10/22/98 
MANGANESE, TOTAL 003 s 98L1312 09/23/98 10/15/98 . 10/27/98 
MOLYBDENUM, TOTAL 003 s 98L1312 09/23/98 10/15/98 10/27/98 
pICKEL, TOTAL 003 s 98L1312 09/23/98 10/15/98 10/27/98 
LEAD, TOTAL 003 s 98L1312 09/23/98 10/15/98 10/27/98 
SELENIUM, TOTAL 003 s 98L1312 09/23/98 10/15/98 10/27/98 
URANIUM, TOTAL 003 s 98L1312 09/23/98 10/15/98 10/23/98 
ZINC, TOTAL 003 s 98L1312 09/23/98 10/15/98 10/27/98 

WGSB1-30 

SILVER, TOTAL 004 s 98L1312 09/23/98 10/15/98 10/27/98 
ALUMINUM, TOTAL 004 s 98L1312 09/23/98 10/15/98 10/27/98 
ARSENIC, TOTAL 004 s 98L1312 09/23/98 10/15/98 10/27/98 
BORON, TOTAL 004 s 98L1312 09/23/98 10/15/98 10/27/98 
BARIUM, TOTAL 004 s 98L1312 09/23/98 10/15/98 10/27/98 
CADMIUM, TOTAL 004 s 98L1312 09/23/98 10/15/98 10/27/98 
COBALT, TOTAL 004 s 98L1312 09/23/98 10/15/98 10/27/98 
CHROMIUM, TOTAL 004 s 98L1312 09/23/98 10/15/98 10/27/98 
COPPER, TOTAL 004 s 98L1312 09/23/98 10/15/98 10/27/98 
IRON, TOTAL 004 s 98L1312 09/23/98 10/15/98 10/27/98 
MERCURY, TOTAL 004 s 98C0503 09/23/98 10/21/98 10/22/98 
MANGANESE, TOTAL 004 s 98L1312 09/23/98 10/15/98 10/27/98 



Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 " RFW LOT # :9810L066 

CLIENT ID ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSE., 

MOLYBDENUM, TOTAL 004 S 98L1312 09/23/98 10/15/98 10/27/98 
NICKEL, TOTAL 004 S 98L1312 09/23/98 10/15/98 10/27/98 
LEAD, TOTAL 004 S 98L1312 09/23/98 10/15/98 10/27/98 
SELENIUM, TOTAL 004 S 98L1312 09/23/98 10/15/98 10/27/98 
URANIUM, TOTAL 004 S 98L1312 09/23/98 10/15/98 10/23/98 
ZINC, TOTAL 004 S 98L1312 09/23/98 10/15/98 10/27/98 

WGSB1-40 

SILVER, TOTAL 005 S 98L1312 09/23/98 10/15/98 10/27/98 
ALUMINUM, TOTAL 005 s 98L1312 09/23/98 10/15/98 10/27/98 
ARSENIC, TOTAL 005 s 98L1312 09/23/98 10/15/98 10/27/98 
BORON, TOTAL 005 s 98L1312 09/23/98 10/15/98 10/27/98 
BARIUM, TOTAL 005 s 98L1312 09/23/98 10/15/98 10/27/98 
CADMIUM, TOTAL 005 s 98L1312 09/23/98 10/15/98 10/27/98 
COBALT, TOTAL 005 s 98L1312 09/23/98 10/15/98 10/27/98 
CHROMIUM, TOTAL 005 s 98L1312 09/23/98 10/15/98 . 10/27/98 
COPPER, TOTAL 005 s 98L1312 09/23/98 10/15/98 10/27/98 
IRON, TOTAL 005 s 98L1312 09/23/98 10/15/98 10/27/98 
MERCURY, TOTAL 005 s 98C0503 09/23/98 10/21/98 10/22/98 
\NGANESE, TOTAL 005 s 98L1312 09/23/98 10/15/98 10/27/98 
3LYBDENUM, TOTAL 005 s 98L1312 09/23/98 10/15/98 10/27/98 
ICKEL, TOTAL 005 s 98L1312 09/23/98 10/15/98 10/27/98 

LEAD, TOTAL 005 s 98L1312 09/23/98 10/15/98 10/27/98 
SELENIUM, TOTAL 005 s 98L1312 09/23/98 10/15/98 10/27/98 
URANIUM, TOTAL 005 s 98L1312 09/23/98 10/15/98 10/23/98 
ZINC, TOTAL 005 s 98L1312 09/23/98 10/15/98 10/27/98 

WGSB2-7 

SILVER, TOTAL 006 s 98L1312 09/23/98 10/15/98 10/27/98 
ALUMINUM, TOTAL 006 s 98L1312 09/23/98 10/15/98 10/27/98 
ARSENIC, TOTAL 006 s 98L1312 09/23/98 10/15/98 10/27/98 
BORON, TOTAL 006 s 98L1312 09/23/98 10/15/98 10/27/98 
BARIUM, TOTAL 006 s 98L1312 09/23/98 10/15/98 10/27/98 
CADMIUM, TOTAL 006 s 98L1312 09/23/98 10/15/98 10/27/98 
COBALT, TOTAL 006 s 98L1312 09/23/98 10/15/98 10/27/98 
CHROMIUM, TOTAL 006 s 98L1312 09/23/98 10/15/98 10/27/98 



Recra LabNet - L i o n v i l l e Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 

CLIENT ID /ANALYSIS RFW # MTX 

COPPER, TOTAL 006 S 
IRON, TOTAL 006 S 
MERCURY, TOTAL 006 S 
MANGANESE, TOTAL 006 S 
MOLYBDENUM, TOTAL 006 S 
NICKEL, TOTAL 006 S 
LEAD, TOTAL 006 S 
SELENIUM, TOTAL 006 S 
URANIUM, TOTAL 006 S 
ZINC, TOTAL 006 S 

WGSB2-10 

SILVER, TOTAL 007 S 
ALUMINUM, TOTAL 007 S 
ARSENIC, TOTAL 007 S 
BORON, TOTAL 007 S 

fcARIUM, TOTAL 007 S 
PcADMIUM, TOTAL 007 S 
COBALT, TOTAL 007 S 
CHROMIUM, TOTAL 007 S 
COPPER, TOTAL 007 S 
IRON, TOTAL 007 S 
MERCURY, TOTAL 007 S 
MANGANESE, TOTAL 007 S 
MOLYBDENUM, TOTAL 007 S 
NICKEL, TOTAL 007 S 
LEAD, TOTAL 007 S 
SELENIUM, TOTAL 007 S 
URANIUM, TOTAL 007 S 
ZINC, TOTAL 007 S 

WGSB2-20 

SILVER, TOTAL 008 S 
ALUMINUM, TOTAL 008 S 
ARSENIC, TOTAL 008 S 
BORON, TOTAL 008 S 

RFW LOT # :9810L066 

PREP # COLLECTION EXTR/PREP ANALYSIS 

98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98C0503 09/23/98 10/21/98 10/22/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/23/98 
98L1312 09/23/98 10/15/98 10/27/98 

98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 . 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98C0503 09/23/98 10/21/98 10/22/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/23/98 
98L1312 09/23/98 10/15/98 10/27/98 

98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 

0 



Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D• LITTLE-NEW MEXICO 

DATE RECEIVED: 1/09/98 RFW LOT # :98 . L066 

CLIENT ID /ANAL RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

BARIUM, TOTAL 008 S 98L1312 09/23/98 10/15/98 10/27/98 

CADMIUM, TOTAL 008 S 98L1312 09/23/98 10/15/98 10/27/98 

COBALT. TOTAL 008 S 98L1312 09/23/98 10/15/9" 10/27/98 

CHROMIUM, TOTAL 008 S 98L1312 09/23/98 10/15/S. 10/27/98 

COPPER, TOTAL 008 s 98L1312 09/23/98 10/15/98 10/27/98 

IRON, TOTAL 308 s 98L1312 09/23/98 10/15/98 10/27/98 

MERCURY, TOTAL ,08 s 98C0503 09/23/98 10/21/98 10/22/98 

MANGANESE, TOTAL 008 s 98L1312 09/23/98 10/15/98 10/27/98 

MOLYBDENUM, TOTAL 008 s 98L1312 09/23/98 10/15/98 10/27/98 

NICKEL, TOTAL 008 s 98L1312 09/23/98 10/15/98 10/27/98 

LEAD, TOTAL 008 s 98L1312 09/23/98 10/15/98 10/27/98 

SELENIUM, TOTAL 008 s 98L1312 09/23/98 10/15/98 10/27/98 

URANIUM, TOTAL 008 s 98L1312 09/23/98 10/15/98 10/23/98 

ZINC, TOTAL 008 s 98L1312 09/23/98 10/15/98 10/27/98 

WGSB2-30 

SILVER, TOTAL 009 s 98L1312 09/23/98 10/15/98 10/27/98 

ALUMINUM, TOTAL 009 s 98L1312 09/23/98 10/15/98 10/27/98 

ARSENIC, TOTAL 009 s 98L1312 09/23/98 10/15/98 10/27/98 

BORON, TOTAL 009 s 98L1312 09/23/98 10/15/98 10/27/98 

BARIUM, TOTAL 009 s 98L1312 09/23/98 10/15/98 10/27/98 

CADMIUM, TOTAL 009 s 98L1312 09/23/98 10/15/98 10/27/98 

COBALT, TOTAL 009 s 98L1312 09/23/98 10/15/98 10/27/98 

CHROMIUM, TOTAL 009 s 98L1312 09/23/98 10/15/98 10/27/98 

COPPER, TOTAL 009 s 98L1312 09/23/98 10/15/98 10/27/98 

IRON, TOTAL 009 s 98L1312 09/23/98 10/15/98 10/27/98 

MERCURY, TOTAL 009 s 98C0503 09/23/98 10/21/98 10/22/98 

MANGANESE, TOTAL 009 s 98L1312 09/23/98 10/15/98 10/27/98 

MOLYBDENUM, TOTAL 009 s 98L1312 09/23/98 10/15/98 10/27/98 

NICKEL, TOTAL 009 s 98L1312 09/23/98 10/15/98 10/27/98 

LEAD, TOTAL 009 s 98L1312 09/23/98 10/15/98 10/27/98 

SELENIUM, TOTAL 009 s 98L1312 09/23/98 10/15/98 10/27/98 

URANIUM, TOTAL 009 s 98L1312 09/23/98 10/15/98 10/23/98 

ZINC, TOTAL 009 s 98L1312 09/23/98 10/15/98 10/27/93 

WGSB2-42 

SILVER, TOTAL 010 s 98L1312 09/23/98 10/15/98 10/27/98 

006 



Recra LabNet - L i o n v i l l e Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE POR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 

CLIENT ID /ANALYSIS RPW # MTX 

ALUMINUM, TOTAL 010 s 
ARSENIC, TOTAL 010 s 
BORON, TOTAL 010 s 
BARIUM, TOTAL 010 s 
CADMIUM, TOTAL 010 s 
COBALT, TOTAL 010 s 
CHROMIUM, TOTAL 010 s 
COPPER, TOTAL 010 s 
IRON, TOTAL 010 s 
MERCURY, TOTAL 010 s 
MANGANESE, TOTAL 010 s 
MOLYBDENUM, TOTAL 010 s 
NICKEL, TOTAL 010 s 
LEAD, TOTAL 010 s 
SELENIUM, TOTAL 010 s 
URANIUM, TOTAL 010 s 
ZINC, TOTAL 010 s 

^3SB3-7 

SILVER, TOTAL 011 s 
ALUMINUM, TOTAL 011 s 
ARSENIC, TOTAL 011 s 
BORON, TOTAL 011 s 
BARIUM, TOTAL 011 s 
CADMIUM, TOTAL 011 s 
COBALT, TOTAL 011 s 
CHROMIUM, TOTAL 011 s 
COPPER, TOTAL 011 s 
IRON, TOTAL 011 s 
MERCURY, TOTAL 011 s 
MANGANESE, TOTAL 011 s 
MOLYBDENUM, TOTAL 011 s 
NICKEL, TOTAL 011 s 
LEAD, TOTAL 011 s 
SELENIUM, TOTAL 011 s 
URANIUM, TOTAL 011 s 
ZINC, TOTAL O i l s 

RPW LOT # :9810L066 

PREP # COLLECTION EXTR/PREP ANALYSIS 

98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98C0503 09/23/98 10/21/98 10/22/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/23/98 
98L1312 09/23/98 10/15/98 . 10/27/98 

98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98C0503 09/23/98 10/21/98 10/22/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/23/98 
98L1312 09/23/98 10/15/98 10/27/98 



Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEI Os 10/09/98 

CLIENT ID JYSIS RFW # MTX 

WGSB3-10 

SILVER, TOTAL 012 S 
ALUMINUM, TOTA, 012 S 
ARSENIC, TOTAL 012 S 
BORON, TOTAL 012 S 
BARIUM, TOTAL 012 S 
CADMIUM, TOTAL 012 S 
COBALT, TOTAL 012 S 
CHROMIUM, TOTAL 012 S 
COPPER, TOTAL 012 S 
IRON, TOTAL 012 S 
MERCURY, TOTAL 012 S 
MANGANESE, TOTAL 012 S 
MOLYBDENUM, TOTAL 012 S 
NICKEL, TOTAL 012 S 
LEAD, TOTAL 012 S 
SELENIUM, TOTAL 012 S 
URANIUM, TOTAL 012 S 
ZINC, TOTAL 012 S 

LAB QC: 

SILVER LABORATC LCI BS S 
SILVER, TOTAL MB1 S 
ALUMINUM LABC LCI BS S 
ALUMINUM, TO1? MB1 S 
ARSENIC LABO ,Y LCI BS S 
ARSENIC, TOT MB1 S 
BORON LABOR/ LCI BS S 
BORON, TOTA MB1 S 
BARIUM LABO ORY LCI BS S 
BARIUM, TO' MB1 S 
CADMIUM LP .TORY L C I BS S 
CADMIUM, ' a MB1 S 
COBALT LA' ATORY LC . ai> S 
COBALT, T MB1 S 

RFW LOT # :9810L066 

PREP # COLLECTION EXTR/PREP ANALYSIS 

98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98C0503 09/23/98 10/21/98 10/22/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 . 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/27/98 
98L1312 09/23/98 10/15/98 10/23/98 
98L1312 09/23/98 10/15/98 10/27/98 

98L1312 N/A 10/15/98 10/27/98 
98L1312 N/A 10/15/98 10/27/98 
98L1312 N/A 10/15/98 10/27/98 
98L1312 N/A 10/15/98 10/27/98 
98L1312 N/A 10/15/98 10/27/98 
98L1312 N/A 10/15/98 10/27/98 
98L1312 N/A 10/15/98 10/27/98 
98L1312 N/A 10/15/98 10/27/98 
98L1312 N/A 10/15/98 10/27/95 
98L1312 N/A 10/15/98 10/27/9f 
98L1312 N/A 10/15/98 10/27/96 
98L1312 N/A 10/15/98 10/27/98 
98L1312 N/A 10/15/98 10/27/98 
98L1312 N/A 10/15/98 10/27/98 



Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 RFW LOT # :9810L066 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

CHROMIUM LABORATORY LCI BS S 98L1312 N/A 10/15/98 10/27/98 
CHROMIUM, TOTAL MB1 S 98L1312 N/A 10/15/98 10/27/98 
COPPER LABORATORY LCI BS S 98L1312 N/A 10/15/98 10/27/98 
COPPER, TOTAL MB1 S 98L1312 N/A 10/15/98 10/27/98 
IRON LABORATORY LCI BS S 98L1312 N/A 10/15/98 10/27/98 
IRON, TOTAL MB1 S 98L1312 N/A 10/15/98 10/27/98 
MERCURY LABORATORY LCI BS S 98C0503 N/A 10/21/98 10/22/98 
MERCURY, TOTAL MB1 S 98C0503 N/A 10/21/98 10/22/98 
MANGANESE LABORATORY LCI BS S 98L1312 N/A 10/15/98 10/27/98 
MANGANESE, TOTAL MB1 S 98L1312 N/A 10/15/98 10/27/98 
MOLYBDENUM LABORATOR LCI BS S 98L1312 N/A 10/15/98 10/27/98 
MOLYBDENUM, TOTAL MB1 S 98L1312 N/A 10/15/98 10/27/98 
NICKEL LABORATORY LCI BS S 98L1312 N/A 10/15/98 10/27/98 
NICKEL, TOTAL MB1 S 98L1312 N/A 10/15/98 10/27/98 
LEAD LABORATORY LCI BS S 98L1312 N/A 10/15/98 10/27/98 
LEAD, TOTAL MB1 S 98L1312 N/A 10/15/98 10/27/98 
SELENIUM LABORATORY LCI BS S 98L1312 N/A 10/15/98 . 10/27/98 
SELENIUM, TOTAL MB1 S 98L1312 N/A 10/15/98 10/27/98 
PRANIUM LABORATORY LCI BS S 98L1312 N/A 10/15/98 10/23/98 
URANIUM, TOTAL MB1 S 98L1312 N/A 10/15/98 10/23/98 
ZINC LABORATORY LCI BS S 98L1312 N/A 10/15/98 10/27/98 
ZINC, TOTAL MB1 S 98L1312 N/A 10/15/98 10/27/98 
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RECRA 
LabNet 

a division of ft < Environmental, Inc. 

Virtual Labc ries Everywhere 

Recra LabNet Philadelphia 
Analytical Report 

Client D. LITTLE-NEW MEXICO W.O.# : 6003 8-022-001 -0001 -00 
RFW# <U0L066 Date Received: 10-09-98 

CLP/ILB 0 METALS 

1. Th: tative covers the analyses of 12 soil samples. 

2. The samples were prepared and analyzed in accordance with CLP/ILM04.0 protocol. 

3. ICVs, CCVs, and LCSs stock standards were purchased from Inorganic Ventures and High 
Purity. 

4. All analyses were performed within the required holding times. 

5. The cooler temperature has been recorded on the Chain of Custody. 

6. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within control 
limits. 

7. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits. 

8. All preparation/method blanks were below reporting limits. Refer to form 3. 

9. All ICP Interference Check Samples (ICSA and ICSAB) were within control limits. 

10. All laboratory control samples (LCS) were within the 80-120% control limits. Refer to 
form 7 

11. All se lilution percent differences were within CLP control limits. Refer to form 9. 

12. All rix spike (MS) recoveries were within the 75-125% control limits (exception 
alio' i when sample concentration exceeds the spike added concentration by a factor of 4 
or e). MS analyses are not required for Calcium, Magnesium, Sodium and Potass: m in 
w and soils. Also, not required for Aluminum and Iron in soils. Refer to form 5A. 

13. / jplicate analyses were within the method criteria. Refer to form 6. 

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 £ pages. r\ 4 r> 

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



14. All sample IDs were changed to accommodate the EPA naming convention which allows a 
maximum of 6 characters on all CLP Forms. Refer to the comment section on the form 1. 

15. Recoveries on the Laboratory Summary Report and CLP forms will vary depending on the 
number of significant figures used in the recovery calculation. 

J. Michael Taylor 
Vice President 
Philadelphia Analytical Laboratory 

Date 

alm\m 10-066 

017 



METALS METHOD GLOSSARY 

The following methods are used as reference for the digestion and analysis of samples contained within this 
RecraL ': moUDUto 
Leachin acedure: 1310 1311 1312 Other 

CLP Me ^fjigestion and Analysis ivieuiiids: CLM03.0 /_ILM04.0 

Metals Dt tion Methods: 3005A 3010A 3015 3020A 3050A 3051 3005A _3010A 
Other 

200. 

Metals Analysis Methods 

SW846 EPA 
Aluminum _6010B 200.7 
Antimony 6010B 7041s 200.7 _204.2 
Arsenic _6010B _7060A 5 _200.7 _206.2 
Barium _6010B _200.7 
Beryllium _6010B _200.7 
Bismuth _6010B i _200.7 1 

Boron _6010B 200.7 
Cadmium _6010B _7131A 5 _200.7 _213.2 
Calcium _6010B 200.7 
Chromium _6010B _7191 s _200.7 _218.2 
Cobalt _6010B 200.7 
Copper _6010B _7211 s 200.7 _220.2 
Iron _6010B _200.7 
Lead _6010B _7421 s _200.7 _239.2 
Lithium _6010B _7430 4 200.7 . 
Magnesium _6010B _200.7 
Manganese _6010B _200.7 
Mercury __7470A 3 _7471A J _245.1 1 _245.51 

Molybdenum _ 6010B _200.7 
Nickel U0B _200.7 
Potassium J10B _7610 4 _200.7 _258.1 4 

Rare Earths »010B i _200.7 1 

Selenium 6010B _7740 s _200.7 _270.2 
Silicon _6010B i _200.7 
Silica _6010B _200.7 
Silver _6010B _7761 5 _200.7 _272.2 
Sodium _6010B _7770 4 _200.7 _273.1 4 

Strontium _6010B _200.7 
Thallium _6010B _7841 s _200.7 _279.2_ 
Tin _6010E _200.7 
Titanium _6010B _200.7 
Uranium _6010B i _200.7 1 

Vanadium _6010B _200.7 
Zinc _6010B _200.7 
Zirconium _6010B 1 _200.7 1 

Other Method: 
L-WI-aU/M-03/98 

STD MTD 

3113B 

EPA 
OSWR 

1620 

3113B 
1620 

3113B 
.1620 

1620 
1620 

200.9 

1620 

1620 

SS17 

USATHAMA 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
__99 
__SS17 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 
_99 

99 

018 



METHOD REFERENCES AND DATA QUALIFIERS 

DATA OUALPTERS 

U = Indicates that the parameter was not detected at or above the reported limit. The 
associated numerical vaiue is the sample detection limit. 

B = Indicates that the parameter was between the Instrument Detection Limit (IDL) 
and the Contract Required Detection Limit (CRDL) 

O QUALIFIERS 

E = The reported value is estimated because of the presence of interference. 

M = Duplicate injection precision not met. 

N = Spiked sample recovery not within control limits. 

S = The reported vaiue was determined by the Method of Standard Additions (MSA). 

W = Post Digestion spike for Furnace AA analysis is out of control limits (85 -115 %), 
while sample absorbance is less than 50% of spike absorbance. 

* = Duplicate analysis not within control limits. 

+ = Correlation coefficient for the MSA is less than 0.995. 

ABBREVIATIONS 

PB= Method or Preparation Blank. 
S - Matrix Spike. 
T = Matrix Spike Duplicate. 
R or D = . Sample Replicate 

ANALYTICAL METAL METHODS 

1. Not included in the method element list. 

2. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the 
autosampler analysis. Sampie volumes and reagents for mercury determinations in 
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sampie volume used for water analysis is 33 mL. For 
soils, 0.1 grams of sample is taken to a final volume of 50 mL (including all 
reagents). 

3. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the 
autosampler analysis. Sample volumes and reagents for mercury determinations in 
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For 
soils, three 0.1 gram of sample is taken to a final volume of 50 mL (including all 
reagents). 

4. Flame AA 

5. Graphite Furnace AA. 

RFW 21-21L-033/O-01/97 019 



WET CHEMISTRY 
M fHODS GLOSSARY FOR ANALYSIS OF SOIL/SOLID SAM .ES 

ASTM SW846 OTHER 

%Ash _ D2216-80 

%Moisture _ D2216-80 

%Solids 

% Volatile Solids _ D2216-80 

ASTM Extraciion tr .aier _ D3987-81/85 

BTU _ D240-87 

CEC 

Corrosivity by coupon by pH 

Cyanide. Total 

Cyanide. Reactive 

Density 

Halides. Extractable Organic 

Halides. Total 

EP-Toxicity 

Flash Point 

Ignitability 

Carbon, Total Organic (by LOI) 

Oil and Grease 

Carbon. Total Organic 

Oxygen Bomb Prep for Anions D240-87 (mod) 

Petroleum Hydroca-'-^ns, Total Recoverable 

pH, Soil 

Sulfide, Reactive 

Specific Gravity 

Sulfur. Total 

TCLP 

TCLV 

Synthetic P .iation Leach 

Chlorine, 7 

Paint Filte 

D1429-76C 

9081 

1110 (mod)_ 9045 

9010 

Sec 7.3 

131QA 

1010 

1010 

9071A 

9060 

5050 

9071 

9045B 

Sec 73 

9056 

1311 

1311 

1312 

9056 

9095 

_ I L M 0 4 e) 

_ ILMO^ (e) 

EPA 600/4/84-008 (mod) 

EPA 600/4/84-008 (mod 

Lloyd Kahn (mod) 

EPA 418.1 (mod) 

Other: Method: 

RWW 2I-Jl-034'B-0»/«5 020 



RECRA 
METHOD REFERENCES AND DATA QUALIFIERS 

DATA QUALIFIERS 

U = Indicates that the parameter was not detected at or above the reported limit. The 
associated numerical value is the sample detection limit. 

* = Indicates that the original sampie result is greater than 4x the spike amount added. 

ABBREVIATIONS 

MB = Method or Preparation Blank. 
MS = Matrix Spike. 
MSD = Matrix Spike Duplicate. 
REP = Sample Repiicate 
LC = Laboratory Control Sampie. 
NC = Not calculated. 

A suffix of -R, -S, or -T following these codes indicate a replicate, spike or sample 
duplicate analysis respectively. 

ANALYTICAL W E T C H E M I S T R Y METHODS 

1. ASTM Standard Methods. 

2. USEPA Methods for Chemical Analysis of Water and Wastes (USEPA 600/4-79-
020). 

3. Test Methods for Evaluating Solid Waste (USEPA SW-846). 

a. Standard Methods for the Examination of Water and Waste. 16 ed.. (1989). 

b. Standard Methods for the Examination of Water and Waste. 17 ed.. (1983) 

c Method of Soil Analysis. Part 1, Physical and Mineraiogical Methods, 2nd. Ed. 
(1986) 

d. Method of Soil Analysis. Part 2, Chemical and Microbiological Properties, Am. 
Soc. Agron., Madison, Wl (1965) 

e. USEPA Contract Laboratory Program, Statement of Work for Inorganic Analysis. 

f. Code of Federal Regulations. 

RFW 21-21L-034/D-06/96 
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Inorganic Analysis Data Package 
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U.S. EPA - CLP 

COVER PAGE 

fName: RECRA_LABNET 

ab Code: RECRA Case No.: 

OW No. ILM04.0 

EPA Sample No. 
_GSB112 
_GSB120 
_GSB130 
_GSB140 
_GSB210 
_GSB220 
_GSB230 
_GSB242 
_GSB310 
_WGSB17 
_WGSB17D 
_WGSB17S 
_WGSB27 
WGSB37 

INORGANIC ANALYSES DATA PACKAGE 

Contract: 60038-22 

SAS No.: SDG No. :GSB112 

Lab SampI 
_9810L066 
_9810L066 
_9810L066 
_9810L066 
_9810L066 
_9810L066 
_9810L066 
_9810L066 
_9810L066 
_9810L066 
_9810L066 
_9810L066 
_9810L066 
9810L066 

ICP interelement corrections applied ? 

ICP background corrections applied ? 
I f yes - were raw data generated before 
.application of background corrections ? 

Yes/No YES 

Yes/No YES 

Yes/No NO_ 

nnments: 

c e r t i f y that t h i s data package i s in compliance with the terms and 
mditions of the contract, both te c h n i c a l l y and for completeness, for 
:her than the conditions detailed above. Release of the data contained 
i t h i s hardcopy data package and in the computer-readable data submitted 
i floppy diskette has been authorized by the Laboratory Manager or the 
inager's designee, as v e r i f i e d by the following signature. 

.gnature: 

te: 

Name 

rd*|i-
Title! VWrc* YvA *5>̂ oi rvAsb ^ 

COVER PAGE - IN ILM04.0 
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U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

ab Name: RECRA_LABNET 

ab Code: RECRA Case No. 

Contract: 60038-22_ 

SAS No.: 

GSB112 

SDG No.: GSB112 

Lab Sample ID: 9810: .66-002 

Date Received: 10/01/98 

atrix (soil/water): SOIL_ 

jvel (low/med): LOW 

Solids: _86.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

)lor Before: 

ilor After: 

nnments: 
WGSB1-12 
TAN,_COARSE_ 

Clarity Before: 

Clarity After: 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum_ 2920 P 
7440-38-2 Arsenic 5.5 P 
7440-39-3 Barium 455 

B 
P 

7440-43-9 Cadmium 0. 09 B P 
7440-47-3 Chromium 2.5 

B 
P 

7440-48-4 Cobalt 1.6 B P 
7440-50-8 Copper 3.4 B P 
7439-89-6 Iron 1700 P 
7439-92-1 Lead 1.3 P 
7439-96-5 Manganese 42.9 

U 
P 

7439-97-6 Mercury 
Nickel 

0.06 U AV 
7440-02-0 

Mercury 
Nickel 5.1 B P 

7782-49-2 Selenium_ 0.78 U P 
7440-22-4 S i l v e r 0.11 U P 
7440-66-6 Zinc 4.9 

B 
P 

7439-98-7 Molybdenu 0.38 B P 
7440-42-8 Boron 9.7 B P 
7440-61-1 Uranium 13 .1 U P 
5955-70-0 Cyanide 0.29 U C Cyanide 

Texture: 

Artifacts: 

FORM I - IN ILM04.0 
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U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

T Name: RECRA_LABNET 

ib Code: RECRA Case No.: 

Contract: 60038-22_ 

SAS No.: 

GSB120 

SDG No.: GSB112 

t r i x (soil/water) : SOIL_ Lab Sample ID: 9810L066-003 

=vel (low/med): LOW Date Received: 10/09/98 

Solids: _91.0 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

lor Before: 

lor After: 

tunents: 
WGSB1-20 

Clarity Before: 

Clarity After: 

CAS NO. Analyte Concentration C Q M 

7429-90-5 Aluminum_ 1420 P 
7440-38-2 Arsenic 3.7 P 
7440-39-3 Barium 219 P 
7440-43-9 Cadmium 0.07 U P 
7440-47-3 Chromium_ 1.8 

B 
P 

7440-48-4 Cobalt 1.0 B P 
7440-50-8 Copper 2.9 B P 
7439-89-6 Iron 1090 P 
7439-92-1 Lead 0.99 P 
7439-96-5 Manganese 17.9 

U 
P 

7439-97-6 Mercury 
Nickel 

0.05 U AV 
7440-02-0 

Mercury 
Nickel 2.0 B P 

7782-49-2 Selenium 0. 65 U P 
7440-22-4 S i l v e r 0. 09 U P 
7440-66-6 Zinc 3.6 

B 
P 

7439-98-7 Molybdenu 0.35 B P 
7440-42-8 Boron 4 . 0 B P 
7440-61-1 Uranium 10. 9 U P 
5955-70-0 Cyanide 0.27 U C 

Texture: 

Artifacts: 

TAN, COARSE 

FORM I - IN ILM04.0 
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U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

ab Name: CB JABNET 

ab Code: CR Case No.: 

atrix (so w r ) : SOIL_ 

ave 1 (1 ow/ d) LOW 

Solids: 96.3 

Contract: 60038-22_ 

SAS No.: 

GSP :o 

SDG Nc GSB112 

Lab Sample ID: 10: 56-004 

Date Received: J/09/98 

Conct ration Units (ug/L or mg/kg dry weight): MG/ G 

jlor Before: 

alor After: 

)mments: 
WGSB1-30 
TAN, COARSE 

Clarity Before: 

Clarity After: 

CAL .. Analyte Concentration C Q M 

7429-90-5 Aluminum_ 683 
B 

P 
7440-38-2 Arsenic 1.3 B P 
7440-39-3 Barium 24.0 B P 
7440-43-9 Cadmium 0.07 U P 
7440-47-3 Chromium 1.3 B P 
7440-48-4 Cobalt 0.49 B P 
7440-50-8 Copper 0.88 B P 
7439-89-6 Iron 796 P 
7439-92-1 Lead 1.4 P 
7439-96-5 Manganese 10.5 

U 
P 

7439-97-6 Mercury 
Nickel 

0.05 U AV 
7440-02-0 

Mercury 
Nickel 0.87 B P 

7782-49-2 Selenium_ 0.67 U P 
7440-22-4 S i l v e r 0.09 U P 
7440-66-6 Zinc 2.1 B P 
7439-98-7 Molybdenu 0.26 B P 
7440-42-8 Boron 1.3 B P 
7440-61-1 Uranium 11.3 U P 
5955-70-0 Cyanide 0.26 U C 

Texture: 

\ r t i f a c t s : 

FORM I - IN ILM04.0 
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U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

f 
ib Name: RECRA_LABNET 
lb Code: RECRA Case No.: 

Contract: 60038-22_ 

SAS No.: 

GSB140 

SDG No.: GSB112 

i t r i x ( s o i l / w a t e r ) : SOIL_ Lab Sample ID: 9810L066-005 

ivel (low/med): LOW Date Received: 10/09/98 

Solids: _96.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. 

7429-
7440-
7440-
7440-
7440-
7440-
7440-
7439-
7439-
7439-
7439-
7440-
7782-
7440-
7440-
7439-
7440-
7440-
5955-

•90-5 
•38-2 
•39-3 
•43-9 
•47-3 
48- 4 
50-8 
89-6 
92-1 
96- 5 
97- 6 
02-0 
49- 2 
22-4 
66-6 
98- 7 
42-8 
61-1 
70-0 

Analyte 

Aluminum_ 
Arsenic_] 
Barium 
Cadmium 
Chromium 
Cobalt ~ 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r ~ 
Zinc 
Molybdenu 
Boron 
Uranium 
Cyanide 

Concentration 

718 
B 0 . 9 8 B 

9 . 6 B 
0 . 0 8 U 

1 .7 B 
0 . 63 B 
0 . 9 7 B 

998 
1 . 5 

1 6 . 3 
0. 05 U 
0 . 9 6 B 
0 . 7 0 U 
0 . 1 0 U 

2 . 9 B 
0 . 2 6 B 

1 .2 B 
1 1 . 8 U 
0 . 2 6 U 

M 

P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
AV 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
C 

lor Before: C l a r i t y Before: Texture: 

lor After: C l a r i t y After: A r t i f a c t s : 

mments: 
WGSB1-40 
TAN,_COARSE 

FORM I - IN ILM04.0 
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ab Name: P.ECi 

ab Code: :CI 

LABNET 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 60038-22 

SAS No.: 

EPA SAMPLE NO. 

GSB210 

Case No.: 

vtrix (s A er): SOIL_ 

avel (low. ad; LOW 

Solids: _86.4 

Cone -ation Units (ug/L or mg/kg dry weight): MG/KG 

SDG No. : . :;B112 

Lab Sample ID: 9810 .66-007 

Date Received: 1 0 / 0 / 9 8 

dor Before: 

>lor A f t e r : 

>mments: 
WGSB2-10 
TAN, COARSE 

Clarity Before: 

Clarity After: 

Ci Analyte Concentration C Q M 

74. 0-5 Aluminum 2240 P 
744 -2 Arsenic 5.5 P 
744> -3 Barium 474 

B 
P 

7441 -9 Cadmium 0.10 B P 
7440- /-3 Chromium 1.8 B P 
7440-48-4 Cobalt 1.5 B P 
7440-50-8 Copper 3.1 B P 
7439-89-6 Iron 1500 P 
7439-92-1 Lead 1.0 P 
7439-96-5 Manganese 35.8 

U 
P 

7439-97-6 Mercury 
Nickel 

0.06 U AV 
7440-02-0 

Mercury 
Nickel 4.1 B P 

7782-49-2 Selenium_ 0.85 B P 
7440-22-4 S i l v e r 0.11 U P 
7440-66-6 Zinc 4.4 B P 
7439-98-7 Molybdenu 0.57 B P 
7440-42-8 Boron 5.9 B P 
7440-61-1 Uranium 13.9 U P 
5955-70-0 Cyanide 0.29 U C 

Texture: 

Artifacts: 

FORM I - IN ILM04.0 
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U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

^b^Name: RECRA_LABNET 

ab Code: RECRA Case No. 

Contract: 60038-22_ 

SAS No.: 

GSB220 

SDG No.: GSB112 

atrix ( s o i l / w a t e r ) : SOIL_ Lab Sample ID: 9810L066-008 

avel (low/med): LOW Date Received: 10/09/98 

Solids: _87.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte 

7429-90-5 Aluminum_ 1250 
7440-38-2 A r s e n i c 3.0 
7440-39-3 Barium 196 
7440-43-9 Cadmium 0.07 
7440-47-3 Chromium 1.3 
7440-48-4 Cobalt 0.71 
7440-50-8 Copper 2 . 6 
7439-89-6 I r o n 1010 
7439-92-1 Lead 0.91 
7439-96-5 Manganese 15.2 
7439-97-6 Mercury 

N i c k e l 
0. 06 

7440-02-0 
Mercury 
N i c k e l 1.3 

7782-49-2 Selenium 0. 64 
7440-22-4 S i l v e r 0. 09 
7440-66-6 Zinc 3.5 
7439-98-7 Molybdenu 0.16 
7440-42-8 Boron 2 . 8 
7440-61-1 Uranium 10.8 
5955-70-0 Cyanide 0.29 

Concentration M 

P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
AV 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
C 

>lor Before: 

)lor After: 

mments: 
WGSB2-20 
TAN,_COARSE 

FORM I - IN ILM04.0 

C l a r i t y Before: 

C l a r i t y After: 

Texture: 

A r t i f a c t s : 
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U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 

,ab Name: RECRA_LABNET ; 

âb Code: RECRA Case No. 

Contract: 60038-22_ 

SAS No.: 

EPA SAMPLE NO. 

GSB23 0 

SDG No.: 

Lab Sample ID: 981 

Date Received: 10, 

latrix (soil/water) : SOIL_ 

^evel (low/med) : LOW 

Solids: _93.0 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

3B112 

J66-009 

/98 

olor Before: 

.'olor After: 

omments: 
WGSB2-3 0 

C l a r i t y Before: 

C l a r i t y After: 

CAS NO. Analyte Concentration C Q M 

7429-90-5 Aluminum_ 1700 
B 

P 
7440-38-2 Arsenic 1.4 B P 
7440-39-3 Barium 8.9 B P 
7440-43-9 Cadmium 0.07 U P 
7440-47-3 Chromium_ 2.2 

B 
P 

7440-48-4 Cobalt 0.71 B P 
7440-50-8 Copper 1.1 B P 
7439-89-6 Iron 1720 P 
7439-92-1 Lead 1.4 P 
7439-96-5 Manganese 15.4 

U 
P 

7439-97-6 Mercury 
Nickel 

0.05 U AV 
7440-02-0 

Mercury 
Nickel 1.6 B P 

7782-49-2 Selenium_ 0. 65 U P 
7440-22-4 S i l v e r 0.09 U P 
7440-66-6 Zinc 3.5 B P 
7439-98-7 Molybdenu 0.37 B P 
7440-42-8 Boron 2.0 B P 
7440-61-1 Uranium 10.9 U P 
5955-70-0 Cyanide 0.27 U C_ 

Art i f . 

TAN,_COARSE 

FORM I - IN ILM04.0 
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U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Name: RECRA_LABNET 

ab Code: RECRA Case No. 

Contract: 60038-22_ 

SAS No.: 

GSB242 

SDG NO. GSB112 

atr i x ( s o i l / w a t e r ) : SOIL_ Lab Sample ID: 9810L066-010 

avel (low/med): LOW Date Received: 10/09/98 

Solids: _94.9 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte 

7429-90-5 Aluminum_ 1190 
7440-38-2 A r s e n i c 0.73 
7440-39-3 Barium 8.1 
7440-43-9 Cadmium 0. 08 
7440-47-3 Chromium 2.5 
7440-48-4 Cobalt 0.76 
7440-50-8 Copper 0. 98 
7439-89-6 I r o n 1690 
7439-92-1 Lead 1.1 
7439-96-5 Manganese 18.1 
7439-97-6 Mercury 

N i c k e l 
0. 05 

7440-02-0 
Mercury 
N i c k e l 1.3 

7782-49-2 Selenium 0.68 
7440-22-4 S i l v e r 0. 09 
7440-66-6 Zinc 3.5 
7439-98-7 Molybdenu 0.37 
7440-42-8 Boron 1.4 
7440-61-1 Uranium 11.4 
5955-70-0 Cyanide 0.26 

Concentration M 

P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
AV 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
C 

;lor Before: C l a r i t y Before: Texture: 

jlor After: C l a r i t y After: A r t i f a c t s : 

imments: 
WGSB2-42 
TAN, COARSE 

FORM I - IN ILM04.0 
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U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

,ab Name: RECRA_LABNET 

ab Code: RECRA Case No.: 

Contract: 60038-22_ 

SAS No.: 

GSB310 

SDG No. 

Lab Sample ID: 98. 

Date Received: 1C 9/98 

a t r i x ( s o i l / w a t e r ) : SOIL_ 

evel (low/med): LOW 

Solids: _93.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

5B112 

066-012 

olor Before: 

olor After: 

omments: 
WGSB3-10 
TAN, _C0ARSE_ 

C l a r i t y Before: 

C l a r i t y After: 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum_ 5170 P 
7440-38-2 Arsenic 4.9 P 
7440-39-3 Barium 348 P 
7440-43-9 Cadmium 0.08 B P 
7440-47-3 Chromium 4.2 

B 
P 

7440-48-4 Cobalt 2.0 B P 
7440-50-8 Copper 2.7 B P 
7439-89-6 Iron 3370 P 
7439-92-1 Lead 2.3 P 
7439-96-5 Manganese 41.1 

U 
P 

7439-97-6 Mercury 
Nickel 

0.05 U AV 
7440-02-0 

Mercury 
Nickel 6.4 B P 

7782-49-2 Selenium_ 0.71 U P 
7440-22-4 S i l v e r 0.10 U P 
7440-66-6 Zinc 8.9 P 
7439-98-7 Molybdenu 0.71 B P 
7440-42-8 Boron 12.9 B P 
7440-61-1 Uranium 11.9 U P 
5955-70-0 Cyanide 0.27 U C Cyanide 

Texture: 

A r t i f a c t s : 

FORM I - IN ILM04.0 
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U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

Name: RECRA LABNET 

ab Code: RECRA Case No. 

Contract: 60038-22_ 

SAS No.: 

WGSB17 

SDG No.: GSB112 

a t r i x (soil/water): SOIL_ Lab Sample ID: 9810L066-001 

evel (low/med): LOW Date Received: 10/09/98 

Solids: _89.7 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte 

7429-90-5 Aluminum_ 2400 
7440-38-2 A r s e n i c 6.8 
7440-39-3 Barium 707 
7440-43-9 Cadmium 0. 09 
7440-47-3 Chromium 1.5 
7440-48-4 Cobalt 1.3 
7440-50-8 Copper 2.7 
7439-89-6 I r o n 1420 
7439-92-1 Lead 1.1 
7439-96-5 Manganese 17.3 
7439-97-6 Mercury 

N i c k e l 
0.06 

7440-02-0 
Mercury 
N i c k e l 5.0 

7782-49-2 Selenium_ 0.80 
7440-22-4 S i l v e r 0.11 
7440-66-6 Zinc 5.2 
7439-98-7 Molybdenu 0. 37 
7440-42-8 Boron 13.5 
7440-61-1 Uranium 13 . 5 
5955-70-0 Cyanide 0.28 

Concentration M 

P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
AV 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
C 

olor Before: 

olor After: 

omments: 
WGSB1-7 
TAN,_C0ARSE 

FORM I - IN ILM04.0 

C l a r i t y Before: 

C l a r i t y After: 

Texture: 

A r t i f a c t s : 
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U.S. EPA - CLP 

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO. 

lb Name: RECRA_LABNET 

ib Code: RECRA Case No. 

Contract: 60038-22_ 

SAS No.: 

WGSB27 

SDG No. GSB112 

Lab Sample ID: 9810L066-00 

Date Received: 10/09/98 

i t r i x ( s o i l / w a t e r ) : SOIL_ 

>vel (low/med) : LOW 

Solids: _93.1 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

lor Before: 

l o r After: 

mments: 
WGSB2-7 
TAN, COARSE 

C l a r i t y Before: 

C l a r i t y After: 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum_ 2170 P 
7440-38-2 Arsenic 5.2 P 
7440-39-3 Barium 310 P 
7440-43-9 Cadmium 0. 09 B P 
7440-47-3 Chromium_ 1.6 B P 
7440-48-4 Cobalt 1.6 B P 
7440-50-8 Copper 2.7 B P 
7439-89-6 Iron 1390 P 
7439-92-1 Lead 1.6 P 
7439-96-5 Manganese 20.4 

U 
P 

7439-97-6 Mercury 
Nickel 

0.05 U AV 
7440-02-0 

Mercury 
Nickel 4.1 B P 

7782-49-2 Selenium_ 0.72 U P 
7440-22-4 S i l v e r 0.10 U P 
7440-66-6 Zinc 4.6 P 
7439-98-7 Molybdenu 0.32 B P 
7440-42-8 Boron 4.6 B P 
7440-61-1 Uranium 12.1 U P 
5955-70-0 Cyanide 0.27 U C 

Texture: 

A r t i f t s : 

FORM I - IN ELM 1.0 
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U.S. EPA - CLP 

EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

ib Name: RECRA_LABNET 

ib Code: RECRA Case No. 

Contract: 60038-22_ 

SAS No.: 

WGSB37 

SDG No.: GSB112 

i t r i x (soil/water) : SOIL_ Lab Sample ID: 9810L066-01 

ivel (low/med): LOW Date Received: 10/09/98 

Solids: _94.7 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte 

7429-90-5 Aluminum_ 1960 
7440-38-2 Arsenic 3.9 
7440-39-3 Barium 142 
7440-43-9 Cadmium 0.06 
7440-47-3 Chromium 1.9 
7440-48-4 Cobalt 1.5 
7440-50-8 Copper 0.83 
7439-89-6 Iron 1550 
7439-92-1 Lead 1.5 
7439-96-5 Manganese 17.8 
7439-97-6 Mercury 

Nickel 
0. 05 

7440-02-0 
Mercury 
Nickel 2.8 

7782-49-2 Selenium_ 0.51 
7440-22-4 S i l v e r 0.54 
7440-66-6 Zinc 4.7 
7439-98-7 Molybdenu 0.35 
7440-42-8 Boron 5.0 
7440-61-1 Uranium 8.6 
5955-70-0 Cyanide 0.26 Cyanide 

Concentration M 

P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
AV 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
C 

lo r Before: 

lor After: 

mments: 
WGSB3-7 
TAN,_COARSE 

FORM I - IN ILM04.0 

C l a r i t y Before: 

C l a r i t y After: 

Texture: 

A r t i f a c t s : 
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U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

ab Name: RECRA LABNET Contract: 60038-22 

ab Code: RECRA_ Case No.: SAS No.: SDG J . : GSB112 

n i t i a l Calibration Source: IV 

ontinuing Calibration Source: IV 

Concentration Units: ug/L 

I n i t i a l C a l i b r a t i o n Continuing C a l i b r a t i o n 
\ nalyte True Found %R(1) True Found %R(1) Found %R(1) M 

\luminum_ 3750.0 3760.71 100. 3 5000. 0 4979.23 99. 6 4984.40 99 . 7 P 
Arsenic 375.0 371.04 98.9 500. 0 482.95 96. 6 489.89 98. 0 P 
3arium 375.0 373.01 99.5 500. 0 493.24 98.6 490.28 98.1 P 
Cadmium 375.0 375.52 100.1 500. 0 493.27 98.7 499.62 99.9 P 
Chromium 375.0 372.05 99.2 500. 0 490.21 98.0 492.40 98.5 P 
Cobalt 375.0 374.20 99.8 500. 0 491.19 98.2 495.48 99.1 P 
-opper 375.0 371.94 99.2 500. 0 495.90 99.2 493.09 98.6 P 
Iron 3750.0 3711.44 99.0 5000. 0 4920.59 98.4 4950.50 99.0 P 
ijead 375.0 378.83 101.0 500. 0 496.30 99.3 504.20 100.8 P 
langanese 3750.0 3794.55 101.2 5000. 0 5011.30 100.2 5041.59 100.8 P_ 
•lercury 2.5 2.58 103.2 5. 0 4 .98 99.6 5.19 103.8 AV 
J i c k e l 375.0 369.84 98.6 500. 0 479.64 95.9 484.17 96.8 P 
3elenium_ 375.0 368.14 98.2 500. 0 483.57 96.7 493.16 98.6 P 
S i l v e r 375. 0 370.22 98.7 500. 0 483.72 96.7 484.09 96.8 P 
l i n e 375.0 39.3.57 105. 0 50Q. 0 491.24 98.2 491.74 98.3 P 
lolybdenu 375.0 366.44 97.7 500. 0 482.90 96. 6 483.64 96.7 P 
3oron 375.0 367.27 97.9 500. 0 488.35 97.7 487.62 97.5 P 
Jranium 7500.0 7570.60 100.9 10000. 0 9861.46 98.6 9985.44 99.9 P 
Cyanide 100.0 108.10 108.1 100. 0 108.10 108.1 108.10 108.1 C 

L) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM I I (PART 1) - IN ILM04.0 
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U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

ab Name: RECRA LABNET Contract: 60038-22 

ab Code: RECRA_ Case No.: SAS No.: SDG No. 

l i t i a l Calibration Source: IV 

ontinuing Calibration Source: IV 

GSB112 

Concentration Units: ug/L 

vnalyte 

\.luminum_ 
vrsenic 
Jarium 
:admium 
:hromium_ 
:obalt 
:opper 
:ron 

*ma 

WViganese 
iercury 
l i c k e l 
;elenium_ 
silver ~ 
line 
lolybdenu 
soron 
ranium 
yanide 

I n i t i a l Calibration 
True Found %R(1) 

Continuing Calibration 
True Found %R(1) Found %R(1) 

500.0 
500.0 
500.0 
500.0 
500.0 
500.0 

10000.0 
100.0 

5122, 
~_490, 
_509, 
_521. 
_499. 
_499. 
_482. 
4992. 
_499. 
5090. 

5. 
_506 
_490 
_492 
_504 
_483 
_499, 
9764 
108 

78 
31 
71 
49 
66 
83 
05 
54 
88 
59 
31 
87 
48 
89 
72 
39 
51 
76 
10 

102 
_98 
101 
104 
_99 
100.0 
_96.4 
_99.9 
100.0 
101.8 
106.2 
101 
_98 
_98 
100 
_96 
_99 
_97 
108 

5099.58 
^483.54 
_508.15 
_516.70 
_493.74 
_492.58 
_473.54 
4917.13 
_491.27 
5020.93 

_503.38 
_482.25 
_487.62 
_496.41 
_474.73 
_499.10 
9857.13 

102.0 
_96.7 
101.6 
103 . 3 
_98 
_98 
_94 
_98 
_98.3 
100.4 

100.7 
_96.4 
_97.5 
_99. 3 
_94.9 
_99.8 
98.6 

M 

P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
AV 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
P_ 
C 

) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM I I (PART 1) - IN ILM04.0 
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U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATIO! 

ab Name: RECRA LABNET Contract: 60038-2 2_ 

ab Code: RECRA_ Case No.: SAS No.: JDG No.: GSB112 

n i t i a l Calibration Source: IV 

ontinuing Calibration Source: IV 

Concentration Units: ug/L 

\nalyte 
I n i t i a l Calibration 

True Found %R(1) 
Continuing C a l i b r a t i o n 

True Found %R(1) Found %R(1) M 

\luminum_ 
\rsenic 
3arium 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

\luminum_ 
\rsenic 
3arium 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

\luminum_ 
\rsenic 
3arium 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

radmium 
Chromium 
:obalt 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

radmium 
Chromium 
:obalt 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

radmium 
Chromium 
:obalt 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

-opper 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Eron 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

_.ead 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

langanese 
lercury 
Jickel 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

langanese 
lercury 
Jickel 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

langanese 
lercury 
Jickel 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Selenium 
s i l v e r 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Selenium 
s i l v e r 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

'inc 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

lolybdenu 
ioron 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

lolybdenu 
ioron 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

iranium 
-'yanide 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

iranium 
-'yanide 100. 0 93.10 _93 .1 100.0 93.80 _93 . 8 93 . 80 _93 . 8 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NH 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

.) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM I I (PART 1) - IN ILM04.0 
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U.S. EPA - CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

lab Name: RECRA LABNET 

jab Code: RECRA_ Case No.: 

I n i t i a l Calibration Source: IV_ 

"ontinuing Calibration Source: IV_ 

Contract: 60038-22 

SAS No.: SDG No. GSB112 

Concentration Units: ug/L 

Analyte 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron «ad 

pganese 
rcury 

Nickel 
Selenium_ 
S i l v e r 
Zinc Molybdenu 
Boron 
Uranium 
Cyanide 

I n i t i a l Calibration 
True Found %R(1) 

Continuing Calibration 
True Found %R(1) Found %R(1) M 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 100. 0 93.80 _93 . 8 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 93.80 _93 . 8 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM I I (PART 1) - IN ILM04.0 
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U.S. EPA - CLP 

2 B 
CRDL STANDARD FOR AA AND ICP 

t 
ab Name: RECRA_LABNET 

ab Code: RECRA Case No.: 

Contract: 60038-22 

SAS No.: SDG No. GSB112 

\ CRDL Standard Source: HIGH PURITY_ 

2P CRDL Standard Source: HIGH PURITY 

Concentration Units: ug/L 

CRDL Standard f o r AA 

True Found %R 

CRDL Standard f o r ICP 
I n i t i a l F i n a l 

True Found %R Found %R 

20.0 19.97 _99.8 18.02 90.1 _99.8 90.1 

10.0 9.98 99.8 
98.4 

100. 0 
101.8 
99.1 

101. 3 
101.4 

10. 33 103.3 
94.7 

100.0 
95.4 
99.0 
83.0. 

_101.5| 

20.0 19.69 
99.8 
98.4 

100. 0 
101.8 
99.1 

101. 3 
101.4 

18.94 
103.3 
94.7 

100.0 
95.4 
99.0 
83.0. 

_101.5| 

100. 0 
50. 0 

99.99 

99.8 
98.4 

100. 0 
101.8 
99.1 

101. 3 
101.4 

99.96 

103.3 
94.7 

100.0 
95.4 
99.0 
83.0. 

_101.5| 

100. 0 
50. 0 50.89 

99.8 
98.4 

100. 0 
101.8 
99.1 

101. 3 
101.4 

47.68 

103.3 
94.7 

100.0 
95.4 
99.0 
83.0. 

_101.5| 

200.0 
6.0 

198.26 

99.8 
98.4 

100. 0 
101.8 
99.1 

101. 3 
101.4 

198.05 

103.3 
94.7 

100.0 
95.4 
99.0 
83.0. 

_101.5| 

200.0 
6.0 6.08 

99.8 
98.4 

100. 0 
101.8 
99.1 

101. 3 
101.4 

4.98 

103.3 
94.7 

100.0 
95.4 
99.0 
83.0. 

_101.5| 30.0 30.43 

99.8 
98.4 

100. 0 
101.8 
99.1 

101. 3 
101.4 30.45 

103.3 
94.7 

100.0 
95.4 
99.0 
83.0. 

_101.5| 
0.2 0.22 _110.0 

99.8 
98.4 

100. 0 
101.8 
99.1 

101. 3 
101.4 

103.3 
94.7 

100.0 
95.4 
99.0 
83.0. 

_101.5| 
_110.0 

80.0 78.41 98.0 
119.9 
95.8 
98.0 
98.3 
97.0 

80.53 100.7 
114.8 
93.8 
99.0 
96.9 
98.8 

10. 0 11.99 
98.0 

119.9 
95.8 
98.0 
98.3 
97.0 

11.48 
100.7 
114.8 
93.8 
99.0 
96.9 
98.8 

20.0 19.15 

98.0 
119.9 
95.8 
98.0 
98.3 
97.0 

18.75 

100.7 
114.8 
93.8 
99.0 
96.9 
98.8 

40.0 39.21 

98.0 
119.9 
95.8 
98.0 
98.3 
97.0 

39. 61 

100.7 
114.8 
93.8 
99.0 
96.9 
98.8 

200. 0 
200. 0 

196.69 

98.0 
119.9 
95.8 
98.0 
98.3 
97.0 

193 .73 

100.7 
114.8 
93.8 
99.0 
96.9 
98.8 

200. 0 
200. 0 194.07 

98.0 
119.9 
95.8 
98.0 
98.3 
97.0 197.66 

100.7 
114.8 
93.8 
99.0 
96.9 
98.8 

200. 0 
200. 0 

98.0 
119.9 
95.8 
98.0 
98.3 
97.0 

100.7 
114.8 
93.8 
99.0 
96.9 
98.8 

malyte 

„uminum_ 
vrsenic_J 
Jarium 
:admium 
:hromium 
:obalt ~ 
:opper 
iron 
..ead 
langanese 
lercury 
lickel 
;elenium_ 
;ilver ~ 
;inc 
lolybdenu 
soron 
ranium 
.yanide 

ontrol Limits: no limits have been established by EPA at this time 

FORM I I (PART 2) - IN ILM04.0 
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U.S. EPA - CLP 

2B 
CRDL STANDARD FOR AA AND ICP 

-.ab Name: RECRA LABNET Contract: 60038-22 

,ab Code: RECRA_ Case No.: SAS No.: SDG No.: GSB112 

A CRDL Standard Source: HIGH PURITY_ 

CP CRDL Standard Source: HIGH PURITY 

Concentration Units: ug/L 

Analyte 

CRDL Standard for AA 

True Found %R 

CRDL Standard for ICP 
I n i t i a l F i n a l 

True Found %R Found %R 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 

WMMMqanBse 
M?rcury 
Nickel 

WMMMqanBse 
M?rcury 
Nickel 

WMMMqanBse 
M?rcury 
Nickel 
Selenium_ 
S i l v e r 
Zinc 

Selenium_ 
S i l v e r 
Zinc 

Selenium_ 
S i l v e r 
Zinc 
Molybdenu 
Boron 
Molybdenu 
Boron 
Uranium 
Cyanide 

400.0 400.69 100.2 394.99 98.7 Uranium 
Cyanide 

400.0 100.2 98.7 Uranium 
Cyanide 

ontrol Limits: no l i m i t s have been established by EPA at t h i s time 

FORM I I (PART 2) - IN ILM04.0 
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U.S. EPA - CLP 

3 
BLANKS 

,ab Name: RECRA LABNET Contract: 60038-22 

,ab Code: RECRA_ Case No.: SAS No.: SDG No. GSB112 

reparation Blank Matrix (soil/water): SOIL_ 

•reparation Blank Concentration Units (ug/L or mg/kg): MG/KG 

Analyte 

I n i t i a l 
Calib. 
Blank 
(ug/L) C 

Continuing 
Blank 

1 C 

Calibration 
(ug/L) 
2 C 3 C 

Prepa
ra t i o n 
Blank C M 

Aluminum_ 14.2 U 14.2 u 14.2 U 31.9 B 2.840 U P 
Arsenic 2.8 U 2.8 U 2.8 U 2.8 U 0.560 U P 
Barium 0.3 U 0.3 B 0.3 U 0.4 B 0.060 U P 
Cadmium 0.4 U 0.4 U 0.4 U 0.4 U 0.080 U P 
Chromium -0.7 B 0.6 u 0.6 U 0.6 U 0.120 U P 
Cobalt 0.7 U 0.7 u 0.7 U 0.8 B 0.140 U P 
Copper 1.2 B 1.6 B 1.1 B 0.8 U 0.179 B P_a 
Iron 13.9 U 13.9 U 13.9 U 13 .9 U 2.780 U P J Lead 1.7 U 1.7 U 1.7 U 1.7 U 0.340 U p ^ 
Manganese 0.2 B 0.1 B 0.2 B 0.1 U 0.028 B p 
Mercury 
Nickel 

0.1 U 0.1 U 0.1 U 0.1 U 0.050 U AV Mercury 
Nickel 1.5 U 1.5 U 1.5 U 1.5 U 0. 607 B P 
Selenium_ 3.6 U 3.6 U .3.6 u 3.6 U 0.720 U P 
S i l v e r -0.9 B -1.2 B 0.5 u -1.1 B 0.100 U P 
Zinc 0.6 u 0.6 U 0.6 u 0.6 U 0.120 u P 
Molybdenu 0.9 u 0.9 U 0.9 u 1.0 B 0.180 u P 
Boron 2 . 3 u 3.5 B 3.8 B 4.0 B 0.460 u P 
Uranium 60. 6 u 60. 6 U 60. 6 U 60. 6 U 12.120 u P 
Cyanide 5.0 u 5.0 U 5.0 u 5.0 U 0.250 u C 

FORM I I I - IN ILM04.0 
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U.S. EPA - CLP 

3 
BLANKS 

ab Name: RECRA LABNET Contract: 60038-22 

ab Code: RECRA_ Case No.: SAS No.: SDG No.: GSB112 

reparation Blank Matrix (soil/water): S0IL_ 

reparation Blank Concentration Units (ug/L or mg/kg): MG/KG 

Analyte 

I n i t i a l 
C a l i b . 

Blank 
(ug /L) C 

C o n t i n u i n g 
Blank 

1 C 

C a l i b r a t i o n 
( u g / L ) 
2 C 3 C 

P r e p a 
r a t i o n 
Blank C M 

Aluminum_ 34 .9 B P 
A r s e n i c 2 .8 U P 
3arium 0.3 U P 
Cadmium 0.4 U P 
Chromium 0.6 U P 
Cobalt 0 .7 U P 

mr— 
- 0 . 9 B P 

mr— 13.9 U P 
"sad 1.7 U P 
Manganese 0.2 B P 
l e r c u r y 
J i c k e l 

NR l e r c u r y 
J i c k e l 1.5 U P 
3elenium_ 3 . 6 U - P 
S i l v e r - 0 . 6 B P 
l i n c 0.6 U P 
lolybdenu 0.9 U P 
3oron 3.9 B P 
Jranium 60.6 U P 
:yanide 5.0 U 5 .0 U 5 .0 U 5 .0 U 0.250 U C 

FORM I I I - IN ILM04.0 
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U.S. EPA - CLP 

4 
ICP INTERFERENCE CHECK SAMPLE 

ab Name: RECRA_LABNET Contract: 60038-22 

ab Code: RECRA_ Case No.: SAS No: SDG No.: GSB112 

CP ID Number: IC1 ICS Source: IV 

Concentration Units: ug/L 

True 
Sol. Sol. 

Analyte A AB 

I n i t i a l Found 
Sol. Sol. 
A AB %R 

F i n a l Found 
Sol. S ol. 
A AB %R 

Aluminum_ 
Arsenic 
Barium 

Aluminum_ 
Arsenic 
Barium 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium_ 
Cobalt 

Cadmium 
Chromium_ 
Cobalt 

Cadmium 
Chromium_ 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 

Manganese 
Mercury 
Nickel 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 
Selenium_ 
S i l v e r 
Zinc 
Molybdenu 
Boron 
Molybdenu 
Boron 
Uranium 
Cyanide 

0 5000 -33 4712.2 _94 .2 -72 4726.6 _94.5 Uranium 
Cyanide 

_94 .2 _94.5 Uranium 
Cyanide 

FORM IV - IN ILM04.0 
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U.S. EPA - CLP 

ICP INTERFERENCE CHECK SAMPLE 

jab Name: RECRA_LABNET 

jab Code: RECRA_ Case No.: 

CP ID Number: TR 

Contract: 

SAS No: 

60038-22 

ICS Source: 

SDG No. GSB112 

IV 

Concentration Units: ug/L 

True 
S o l . S o l . 

Analyte A AB 

I n i t i a l Found 
S o l . S o l . 
A AB %R 

F i n a l Found 
S o l . S o l . 

A AB %R 

Aluminum_ 
A r s e n i c 
Barium 

500000 
0 

500000 
100 

462191 
2 

462702.4 
92 .1 

92.5 
92 . 1 
93.4 
82.8 
87.7 
83.7 
94.1 
86.5 
84.4 

_90.9 

468069 
3 

469988.0 
91.5 

94 . 0 
91.5 
96. 6 
87.2 
88.4 
84.1 
89.1 
86.7 
81.6 

_90.6 

Aluminum_ 
A r s e n i c 
Barium 0 500 -2 467 . 0 

92.5 
92 . 1 
93.4 
82.8 
87.7 
83.7 
94.1 
86.5 
84.4 

_90.9 

-2 482.9 

94 . 0 
91.5 
96. 6 
87.2 
88.4 
84.1 
89.1 
86.7 
81.6 

_90.6 

Cadmium 
Chromium 
Cobalt 

0 1000 1 827.9 

92.5 
92 . 1 
93.4 
82.8 
87.7 
83.7 
94.1 
86.5 
84.4 

_90.9 

0 871.5 

94 . 0 
91.5 
96. 6 
87.2 
88.4 
84.1 
89.1 
86.7 
81.6 

_90.6 

Cadmium 
Chromium 
Cobalt 

0 500 -1 438 . 3 

92.5 
92 . 1 
93.4 
82.8 
87.7 
83.7 
94.1 
86.5 
84.4 

_90.9 

-1 442.0 

94 . 0 
91.5 
96. 6 
87.2 
88.4 
84.1 
89.1 
86.7 
81.6 

_90.6 

Cadmium 
Chromium 
Cobalt 0 500 1 418.7 

92.5 
92 . 1 
93.4 
82.8 
87.7 
83.7 
94.1 
86.5 
84.4 

_90.9 

1 420.7 

94 . 0 
91.5 
96. 6 
87.2 
88.4 
84.1 
89.1 
86.7 
81.6 

_90.6 

Copper 0 500 2 470.4 

92.5 
92 . 1 
93.4 
82.8 
87.7 
83.7 
94.1 
86.5 
84.4 

_90.9 

0 445.5 

94 . 0 
91.5 
96. 6 
87.2 
88.4 
84.1 
89.1 
86.7 
81.6 

_90.6 

I r o n 200000 
0 

200000 
50 

173181 
-1 

173053.1 
42.2 

92.5 
92 . 1 
93.4 
82.8 
87.7 
83.7 
94.1 
86.5 
84.4 

_90.9 

172797 
-1 

173446.6 
40.8 

94 . 0 
91.5 
96. 6 
87.2 
88.4 
84.1 
89.1 
86.7 
81.6 

_90.6 
Lead 

200000 
0 

200000 
50 

173181 
-1 

173053.1 
42.2 

92.5 
92 . 1 
93.4 
82.8 
87.7 
83.7 
94.1 
86.5 
84.4 

_90.9 

172797 
-1 

173446.6 
40.8 

94 . 0 
91.5 
96. 6 
87.2 
88.4 
84.1 
89.1 
86.7 
81.6 

_90.6 Manganese 
Mercury 
Jjickel 

0 500 1 454.6 

92.5 
92 . 1 
93.4 
82.8 
87.7 
83.7 
94.1 
86.5 
84.4 

_90.9 -2 453.0 

94 . 0 
91.5 
96. 6 
87.2 
88.4 
84.1 
89.1 
86.7 
81.6 

_90.6 Manganese 
Mercury 
Jjickel 

92.5 
92 . 1 
93.4 
82.8 
87.7 
83.7 
94.1 
86.5 
84.4 

_90.9 

94 . 0 
91.5 
96. 6 
87.2 
88.4 
84.1 
89.1 
86.7 
81.6 

_90.6 Manganese 
Mercury 
Jjickel 0 1000 1 802.4 80.2 

89.8 
95.6 
87.5 
90.5 
94.0 

1 846.5 84.6 
82.4 
96.2 
89.0 
90.4 
95.9 

Selenium_ 
S i l v e r 

0 50 1 44.9 
80.2 
89.8 
95.6 
87.5 
90.5 
94.0 

-2 41.2 
84.6 
82.4 
96.2 
89.0 
90.4 
95.9 

Selenium_ 
S i l v e r 0 200 -1 191.2 

80.2 
89.8 
95.6 
87.5 
90.5 
94.0 

-1 192.4 

84.6 
82.4 
96.2 
89.0 
90.4 
95.9 

Zinc 0 1000 -1 874.9 

80.2 
89.8 
95.6 
87.5 
90.5 
94.0 

-1 889.7 

84.6 
82.4 
96.2 
89.0 
90.4 
95.9 

Molybdenu 
Boron 

0 1000 12 904 .8 

80.2 
89.8 
95.6 
87.5 
90.5 
94.0 

23 903 . 6 

84.6 
82.4 
96.2 
89.0 
90.4 
95.9 

Molybdenu 
Boron 0 1000 2 940. 3 

80.2 
89.8 
95.6 
87.5 
90.5 
94.0 1 959.2 

84.6 
82.4 
96.2 
89.0 
90.4 
95.9 

Uranium 
Cyanide 

80.2 
89.8 
95.6 
87.5 
90.5 
94.0 

84.6 
82.4 
96.2 
89.0 
90.4 
95.9 

Uranium 
Cyanide 
Uranium 
Cyanide 

FORM IV - IN ILM04.0 
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U.S. EPA - CLP 

5A 
SPIKE SAMPLE RECOVERY 

ab Name: RECRA_LABNET 

ab Code: RECRA Case No.: 

Contract: 60038-22_ 

SAS No.: 

EPA SAMPLE NO. 

WGSB17S 9 
SDG No.: GSB112 

a t r i x ( s o i l / w a t e r ) : SOIL 

Solids for Sample: _89.7 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Level (low/med : LOW 

Analyte 

Control 
Limit 
%R 

Spiked Sample 
Result (SSR) C 

Sample 
Result (SR) C 

Spike 
Added (SA) %R Q M 

Aluminum_ NR 
Arsenic 75-125 381.9593 6.8375 437.19 85.8 P 
Barium 75-125 1154.1566 706.7625 437.19 102.3 P 
Cadmium 75-125 8.8622 0.0892 U 10.93 81.1 P 
Chromium 75-125 38.0567 1.5324 B 43.72 83.5 P 
Cobalt 75-125 89.5010 1.3097 B 109.30 80.7 P 
Copper 75-125_ 49.5672 2.7320 B 54.65 85.7 P 
Iron NR 
Lead 75-125 89.6690 1.1445 109.30 81.0 P 
Manganese 75-125 110.7876 17.2531 109.30 85.6 P 
Mercury 75-125 0.5964 0.0557 U 0.56 106.5 AV 
Nickel 75-125 90.2708 4.9864 B 109.30 78.0 P _ 
Selenium 75-125 371.9938 0.8027 U 437.19 85.1 p4 
S i l v e r 75-125 10.3187 0.1115 U 10.93 94.4 p^ 
Zinc 75-125 96.6579 5.1652 109.30 83.7 p 
Molybdenu 75-125 183.9638 0.3706 B 218.59 84.0 p 
3oron 75-125 188.1114 13.5119 B 218.59 79.9 p 
Uranium 75-125 989.4065 13.5117 U 1092.97 90.5 p 
Cyanide 75-125 5.5640 — 0.2787 U 5.57 99.9 — c 

— —• 

omments: 
WGSB1-7 
TAN, COARSE 

FORM V (Part 1) - IN ILM04.0 
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U.S. EPA - CLP 

EPA SAMPLE NO. 

f, 
DUPLICATES 

Name: RECRA_LABNET 

ab Code: RECRA_ Case No.: 

atrix (soil/water): SOIL_ 

Solids for Sample: _89.7 

Contract: 60038-22_ 

SAS No.: 

WGSB17D 

SDG No.: GSB112 

Level (low/med): _LOW 

% Solids for Duplicate: 89.7 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

Analyte 

Aluminum^ 
Arsenic_^ 
Barium 
Cadmium 
Chromium 
Cobalt ~ 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
elenium_ 

S i l v e r 
Zinc 
Molybdenu 
Boron 
Uranium 
Cyanide 

Control 
L i m i t Sample (S) C D u p l i c a t e (D) C RPD Q M 

2395.7503 2344.1137 2.2 P 
2.2297 6.8375 6.4716 5.5 P 

706.7625 708.9645 0.3 P 
0.0892 U 0.0892 U P 
1.5324 B 1.8870 B 20.7 P 
1.3097 B 1.1106 B 16.5 P 
2.7320 B 2.4798 B 9.7 P 

1416.1918 1404.1494 0.9 P 
0.6689 1.1445 1.2060 5.2 P 
3 . 3445 17.2531 14.8919 14.7_ P 

0.0557 U 0.0557 U AV 
4.9864 B 4.3249 B 14 . 2 P 
0.8027 U 0.9295 B _2 00.0_ P 
0.1115 U 0.1115 U P 

4.4593 5.1652 5.6968 9.8 P 
0.3706 B 0.3101 B 17.8 P 

13.5119 B 10.1233 B 28.7 P 
13.5117 U 13.5117 U P 
0.2787 U 0.2787 U C 

FORM VI - IN ILM04.0 
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7 
LABORATORY CONTROL SAMPLE 

_,ab Name: RECRA_LABNET Contract: 60038-22 

_,ab Code: RECRA_ Case No.: SAS No.: SDG No. GSB112 

;olid LCS Source: IV 

.queous LCS Source: 

Analyte 
Aqueous (ug/L) 

True Found %R True 
S o l i d 

Found C 
(mg/kg) 

L i m i t s %R 

Aluminum_ 1000.0 1004.7 800.0 1200.0 100.5 
A r s e n i c 2000.0 1906.6 1600.0 2400.0 95.3 
Barium 1000.0 987 . 4 800. 0 1200.0 98.7 
Cadmium 50.0 48.2 40.0 60. 0 96.4 
Chromium 100.0 96. 5 80.0 120.0 96.5 
Cobalt 500. 0 480.3 400. 0 600.0 96.1 
Copper 250.0 243.2 200.0 300.0 97.3 
Ir o n 1000.0 967.4 800.0 1200.0 96.7 
Lead 500.0 480.4 400.0 600.0 96.1 
Manganese 150.0 148.7 120. 0 180.0 99._| 
Mercury 
N i c k e l ~ m Mercury 
N i c k e l 400.0 377.7 320.0 480.0 94.~i 
Selenium 2000.0 1872.7 1600.0 2400.0 93.6 
S i l v e r 100.0 85.1 80.0 120.0 85.1 
Zinc 200. 0 191.0 160. 0 240. 0 95.5 
Molybdenu 1000.0 976.1 800.0 1200.0 97.6 
Boron 1000.0 928 . 3 800. 0 1200.0 92.8 
Uranium 1000.0 994 . 6 800. 0 1200.0 99.5 
Cyanide 

FORM VII - IN ILM04.0 
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U.S. EPA - CLP 

7 
LABORATORY CONTROL SAMPLE 

ab Name: RECRA LABNET ___ ' Contract: 60038-22 

ab Code: RECRA_ Case No.: SAS No.: SDG No.: GSB112 

o l i d LCS Source: IV 

queous LCS Source: 

Analyte 
Aqueous (ug/L) 

True Found %R True 
So l i d 

Found C 
(mg/kg) 

Limits %R 

Aluminum 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
rAnganese 
^Bcury 
— t c k e l 
Selenium 
Si l v e r 
Zinc 
Molybdenu _ 
3oron 
Jranium 
Cyanide 10.0 10. 5 8.0 12.0 105.0 

FORM V I I - IN ILM04.0 
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U . S . EPA - CLP 

LABORATORY CONTROL SAMPLE 

ab Name: RECRA_LABNET 

ab Code: RECRA_ Case N o . : 

o l i d LCS S o u r c e : I V 

^ueous LCS S o u r c e : 

C o n t r a c t : 60038-22 

SAS No. : SDG GSB112 

\ n a l y t e 

\lummum_ 
\ r s e n i c _ ] 
3ar ium 
Cadmium 
Chromium 
Coba l t ~ 
Copper 
I r o n 
_.ead 
Manganese 
l e r c u r y 
J i c k e l 
3elenium_ 
S i l v e r ~ 
Z i n c 
l o l y b d e n u 
3oron 
Jranium 
Cyanide 

Aqueous (ug/L) 
True Found %R True 

_ 

10.0 

S o l i d (mg/kg) 
id C L i ; . _ t s %R 

9 . 6 8 .0 12.0 _96.0 

FORM V I I - I N I L M 0 4 . 0 
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U.S. EPA - CLP 

LABORATORY CONTROL SAMPLE 

ab Name: RECRA_LABNET 

ab Code: RECRA_ Case No.: 

olid LCS Source: IV 

queous LCS Source: 

Contract: 60038-22 

SAS No.: SDG No.: GSB112 

Aqueous ( u g / L ) S o l i d (mg/kg) 
\ n a l y t e True Found %R True Found C L i m i t s %R 

\luminum 
\ r s e n i c 
Barium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
_,ead 
4auaganese 
^Bcury 1.16 1.175 0.928 1.392 101.3 
i f c k e l 
5elenium_ 
S i l v e r 
line 
Tolybdenu 
ioron 
Jranium 
-'yanide 

FORM V I I - IN ILM04.0 
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U.S. EPA - CLP 

ICP SERIAL DILUTION 

jab Name: RECRA_LABNET 

jab Code: RECRA_ Case No. 

[atrix (soil/water) : SOIL_ 

Contract: 60038-22_ 

SAS No.: 

EPA SAMPLE NO. 

WGSB17L 

SDG No. GSB112 

Level (low/mec : LOW 

Concentration Units: ug/L 

Analyte 
I n i t i a l Sample 

Result ( I ) C 

S e r i a l 
Dilution 

Result (S) C 

% 
D i f f e r 
ence 

Aluminum_ 10744.94 11434.70 6.4 
Arsenic 30.67 34.58 B 12.7 
Barium 3169.83 3307.41 

U 
4.3_ 

Cadmium 0.40 U 2 . 00 U 
Chromium 6.87 B 5. 04 B 26.6 
Cobalt 5.87 B 7.20 B 22.7 
Copper 12.25 B 10.74 B 12.3 
Iron 6351.62 6899.60 8.6 
Lead 5.13 8.50 U 100. 0 
Manganese 77.38 82.80 7.0 
Mercury 
Nickel 
Mercury 
Nickel 22.36 B 23.94 B 7.1 
Selenium_ 3.60 U 18.00 U 
S i l v e r 0. 50 U 2 . 50 U 
Zinc 23.17 

B 
23 . 62 B 1.9 

Molybdenu 1. 66 B 4 . 50 U 100. 0 
Boron 60.60 B 82.52 B 36.2 
Uranium 60. 60 U 303.00 U 
Cyanide 

J 

Q M 
— P 

P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
P 

— NR 

— 

FORM IX - IN ILM04.0 
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10 

Instrument Detection Limits (Quarterly) 

^Name: RECRA_LABNET Contract: 60038-22 

,ab Code: RECRA_ Case No.: SAS No.: SDG No.: GSB112 

CP ID Number: IC1 Date: 10/01/98 

lame AA ID Number : 

urnace AA ID Number : 

Analyte 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt " 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium_ 
Silver 
Zinc 
Molybdenu 
Boron 
Uranium 
Cyanide 

Wave
length 
(nm) 

367.00 

Back
ground 

CRDL 
(ug /L) 

200 
_10" 
200" 

5" 
_ 1 0 
_50" 
_25~ 
100" 

3" 
_ 1 5 
0.2" 

_40" 
5" 

_10 
_20" 
100" 

>00] 

"To" 

I D L 
( u g / L ) 

60 .6 

M 

NR" 
NR" 
NR" 
NR~ 
NR" 
NR~ 
NR~ 
NR_ 
NR 
NR" 
NR~ 
NR_ 
NR_ 
NR_ 
NR 
NR~ 
NR_ 
P 
NR 

omments: 

FORM X - IN ILM04.0 
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10 

Instrument Detection Limits (Quarterly) 

ab Name: RECRA_LABNET Contract: 60038-22 

ab Code: RECRA_ Case No.: SAS No.: SDG I 

CP ID Number: Date: 10/01/98 

lame AA ID Number : CNl 

urnace AA ID Number : 

: GSB112 

Analyte 

Wave
length 
(nm) 

Back
ground 

CRDL 
(ug/L) 

IDL 
(ug/L) M 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

200 NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

10 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

200 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

5 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

10 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 50 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Copper 25 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Iron 100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Lead 3 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 

15 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 

0.2 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 

40 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 

5 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 10 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Zinc 20 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Molybdenu 
Boron 

100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Molybdenu 
Boron 100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Uranium 
Cyanide 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Uranium 
Cyanide 10 5.0 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

Uranium 
Cyanide 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
C 

omments: 

FORM X - IN ILM04.0 

054 



U.S. EPA - CLP 

10 

Instrument Detection Limits (Quarterly) 

Name: RECRA_LABNET Contract: 60038-22 

,ab Code: RECRA_ Case No.: SAS No.: SDG No. 

CP ID Number: Date: 10/01/98 

lame AA ID Number : HG1 

urnace AA ID Number : 

GSB112 

Wave
length 
(nm) 

Back
ground 

CRDL 
(ug/L) 

IDL 
(ug/L) M 

200 NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

10 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

200 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

5 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

10 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

50 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

25 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

3 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

15 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

_253.70_ 0.2 0.1 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

_253.70_ 
40 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

5 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

10 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

20 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

100 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 10 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Analyte 

Aluminum_ 
Arsenic_^ 
Barium 
Cadmium 
Chromium 
Cobalt ~ 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 
Zinc 
Molybdenu 
Boron 
Uranium 
Cyanide 

omments: 

FORM X - IN ILM04.0 

055 



U.S. EPA - CLP 

10 

Instrument Detection Limits (Quarterly) 

,ab Name: RECRA_LABNET Contract: 60038-22 

,ab Code: RECRA_ Case No.: SAS No.: SDG h - : - J3112 

CP ID Number: TR Date: 10/01/98 

lame AA ID Number : 

urnace AA ID Number : 

Analyte 

Wave
length 
(nm) 

Back
ground 

CRDL 
(ug/L) 

IDL 
(ug/L) M 

Aluminum_ 
Arsenic 
Barium 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 

200 14.2 P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Aluminum_ 
Arsenic 
Barium 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 

10 2.8 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Aluminum_ 
Arsenic 
Barium 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 

200 0.3 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Cadmium 
Chromium 
Cobalt 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 

5 0.4 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Cadmium 
Chromium 
Cobalt 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 

10 0.6 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Cadmium 
Chromium 
Cobalt 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 

50 0.7 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Copper 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 

25 0.8 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Iron 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 

100 13.9 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Lead 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 
3 1.7 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Manganese 
Mercury 
Nickel 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 15 0.1 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Manganese 
Mercury 
Nickel 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60_ 
0.2 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Manganese 
Mercury 
Nickel 231.60 

196.00 
328.00 
213.80 
202.00 
249.60 

40 1.5 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Selenium_ 
S i l v e r 

231.60 
196.00 
328.00 
213.80 
202.00 
249.60 

5 3.6 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Selenium_ 
S i l v e r 

231.60 
196.00 
328.00 
213.80 
202.00 
249.60 

10 0.5 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Zinc 

231.60 
196.00 
328.00 
213.80 
202.00 
249.60 

20 0.6 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Molybdenu 
Boron 

231.60 
196.00 
328.00 
213.80 
202.00 
249.60 

100 0.9 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Molybdenu 
Boron 

231.60 
196.00 
328.00 
213.80 
202.00 
249.60 100 2.3 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Uranium 
Cyanide 

231.60 
196.00 
328.00 
213.80 
202.00 
249.60 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Uranium 
Cyanide 10 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

Uranium 
Cyanide 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
NR 
P 
P 
P 
P 
P 
P 
NR 
NR 

omments: 

FORM X - IN I.304.0 



U.S. EPA - CLP 

11A 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

ab Name: RECRA_LABNET Contract: 60038-22 

ab Code: RECRA_ Case No.: SAS No.: SDG No.: GSB112 

CP ID Number: IC1 Date: 01/01/98 

Analyte 

Wave
length 
(nm) 

Interelement Correction Factors for : 

Al Ca Fe Mg AG_ 

Aluminum_ 
Arsenic 
Barium 

Aluminum_ 
Arsenic 
Barium 

Aluminum_ 
Arsenic 
Barium 
Cadmium 
Chromium 
Cobalt 

Cadmium 
Chromium 
Cobalt 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
|^Lenium 
HLver 

Manganese 
Mercury 
Nickel 
|^Lenium 
HLver 

Manganese 
Mercury 
Nickel 
|^Lenium 
HLver 

Manganese 
Mercury 
Nickel 
|^Lenium 
HLver 

Manganese 
Mercury 
Nickel 
|^Lenium 
HLver 
" i n c 
Molybdenu 
Boron 
Jranium 
Cyanide 

Molybdenu 
Boron 
Jranium 
Cyanide 

Molybdenu 
Boron 
Jranium 
Cyanide 

_367.00 _0.0001660 _0.0000000_ _0.0028000 _0.0000000 _0.0000000 

Molybdenu 
Boron 
Jranium 
Cyanide 

omments: 

FORM XI (Part 1) - IN ILM04.0 

057 



U.S. EPA - CLP 

11B 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

Lab Name: RECRA_LABNET Contract: 60038-22_ ^ 

Lab Code: RECRA_ Case No.: SAS No.: SDG No.: GSB112 

ECP ID Number: IC1 Date: 01/01/98 

Analyte 

Alummum_ 
Arsenic_2 
Barium 
Cadmium 
Chromium 
Cobalt ~ 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 
Zinc 
Molybdenu 
Boron 
Uranium 
Cyanide 

Wave
length 
(nm) 

367.00 

AS 

Interelement Correction I ctors for : 

B BA CO MN 

_0.0000000 _0.0004900_ _0.0000000 _0.0012400 -0.0009400 

:omments: 

FORM XI (Part 2) - IN ILM04.0 



U.S. EPA - CLP 

11B 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

ab Name: RECRA_LABNET Contract: 60038-22 

ab Code: RECRA_ Case No.: SAS No.: SDG No.: GSB112 

CP ID Number: IC1 Date: 01/01/98 

Analyte 

Wave
length 

(nm) 

Interelement Correct ion Factors for : 

MO_ NI_ PB_ SB_ T I _ 

\luminum 
\ r s e n i c 
3arium 

\luminum 
\ r s e n i c 
3arium 

\luminum 
\ r s e n i c 
3arium 
Cadmium 
Chromium 
Cobalt 

Cadmium 
Chromium 
Cobalt 

Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
_,ead 
Manganese 
lercury 
nickel 
jfclenium 
• v e r 
7!Tnc 

Manganese 
lercury 
nickel 
jfclenium 
• v e r 
7!Tnc 

Manganese 
lercury 
nickel 
jfclenium 
• v e r 
7!Tnc 

Manganese 
lercury 
nickel 
jfclenium 
• v e r 
7!Tnc 

Manganese 
lercury 
nickel 
jfclenium 
• v e r 
7!Tnc 

Manganese 
lercury 
nickel 
jfclenium 
• v e r 
7!Tnc 
lolybdenu 
3oron 
Jranium 
Cyanide 

lolybdenu 
3oron 
Jranium 
Cyanide 

lolybdenu 
3oron 
Jranium 
Cyanide 

_367.00 _0.0000000 _0.0000000_ _0.0000000 _0.0000000 _0.0000000 

lolybdenu 
3oron 
Jranium 
Cyanide 

Dmments: 

FORM XI (Part 2) - IN ILM04.0 

059 



U.S. EPA - CLP 

11B 

ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

ab Name: RECRA_LABNET Contract: 60038-22 

ab Code: RECRA_ Case No.: SAS No.: SDG No.: -B112 
CP ID Number: IC1 Date: 01/01/98 

Analyte 

\luminum_ 
vrsenic_^ 
3arium 
:admium 
Chromium_ 
:obalt ~ 
:opper 
Iron 
..ead 
ianganese 
lercury 
l i c k e l 
?elenium_ 
s i lver ~ 
line 
lolybdenu 
ioron 
Jranium 
:yanide 

Wave
length 

(nm) 

367.00 

TL 

Interelement Correction Factors for 

U V ZN 

0.0000000 0.0000000 -0.0080200 0.0000000 

jmments: 

FORM XI (Part 2) - IN IL. !4.0 



U.S. EPA - CLP 

11A 

ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

ab Name: RECRA_LABNET Contract: 60038-22 

ab Code: RECRA_ Case No.: SAS No.: SDG No.: GSB112 
CP ID Number: TR Date: 01/01/98 

A n a l y t e 

Alummum_ 
Arsenic_^ 
Barium 
Cadmium 
Chromium 
Cobal t * 
Copper 
I r o n 
Lead 
Manganese 
Mercury 
n i c k e l «|enium_ 

| v e r ~ 
nc 

Molybdenu 
3oron 
Jranium 
Cyanide 

Wave
l e n g t h 

(nm) 

308.20 
"189.00" 
"493.40" 
"226.50" 
"267.70" 
"228.60" 
"324.70" 
"271.40" 
"220.30" 
"257.60" 

231.60 
196.00" 

"328.00" 
"213 .80" 
"202.00" 
"249.60" 

Interelement C o r r e c t i o n F a c t o r s f o r : 

Al Ca Fe Mg CR_ 

0.0000000 
0.0000000 
0.0000000 

-0.0023100 
0.0000000 
0.0000000 
0.0031930 
0.0000000 

-0.2198400 
_0.0000000 

1
 

1
 

1
 

1
 

1
 

1
 

1
 

1
 

1
 

1
 

o
o
o
o
o
o
o
o
o
o
 

O
O
O
O
O
O
O
O
O
O
 

O
O
O
O
O
O
O
O
O
O
 

O
O
O
O
O
O
O
O
O
O
 

o
o
o
o
o
o
o
o
o
o
 

o
o
o
o
o
o
o
o
o
o
 

o
o
o
o
o
o
o
o
o
o
 

o
o
o
o
o
o
o
o
o
o
 

1
 

1
 

1
 

1
 

1
 

1
 

1
 

1
 

1
 

1
 

0.0000000 
-0.0057060 
0.0100100 
0.3095520 

-0.0230680 
0.0036730 
0.0061410 
0.0000000 
0.0638520 

-0.0000560 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0125620 

_0.0000190 

0.0000000 
-0.0018440 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0014000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
-0.3394540 
0.0000000 
0.1168450 
0.0000000 

-0.0135640 
0.0000000 

0.OOOOOOO 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0002530 
0.0000000 

omments: 

FORM XI ( P a r t 1) - IN ILM04.0 

061 



U.S. EPA - CLP 

11B 
ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY) 

j 

jab Name: RECRA_LABNET Contract: 60038-22 

„b Code: RECRA_ Case No.: SAS No.: SDG No.: 3B112 

CP ID Number: TR Date: 01/01/98 

Analyte 

Wave
len g t h 
(nm) 

Inte r e l e m e n t C o r r e c t i o n F a c t o r s f o r : 

MN_ T I _ TL_ V 

Aluminum_ 
A r s e n i c 
Barium 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0884200 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000910 
0.0000000 
0.0007460 
0.0000000 
0.0000000 

-0.0005440 
_0.0000000_ 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

0.0472660 
0.0000000 
0.0000000 
0.0000000 
0.1003470 
0.0537750 

-0.0172240 
0.1544880 

-0.3906210 
_0.0000000 

Cadmium 
Chromium_ 
Cobalt 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0884200 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000910 
0.0000000 
0.0007460 
0.0000000 
0.0000000 

-0.0005440 
_0.0000000_ 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

0.0472660 
0.0000000 
0.0000000 
0.0000000 
0.1003470 
0.0537750 

-0.0172240 
0.1544880 

-0.3906210 
_0.0000000 

Copper 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0884200 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000910 
0.0000000 
0.0007460 
0.0000000 
0.0000000 

-0.0005440 
_0.0000000_ 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

0.0472660 
0.0000000 
0.0000000 
0.0000000 
0.1003470 
0.0537750 

-0.0172240 
0.1544880 

-0.3906210 
_0.0000000 

I r o n 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0884200 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000910 
0.0000000 
0.0007460 
0.0000000 
0.0000000 

-0.0005440 
_0.0000000_ 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

0.0472660 
0.0000000 
0.0000000 
0.0000000 
0.1003470 
0.0537750 

-0.0172240 
0.1544880 

-0.3906210 
_0.0000000 

Lead 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0884200 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000910 
0.0000000 
0.0007460 
0.0000000 
0.0000000 

-0.0005440 
_0.0000000_ 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

0.0472660 
0.0000000 
0.0000000 
0.0000000 
0.1003470 
0.0537750 

-0.0172240 
0.1544880 

-0.3906210 
_0.0000000 Manganese 

Mercury 
N i c k e l 

308.20 
189.00 
493.40 
226.50 
267.70 
228.60 
324.70 
271.40 
220.30 

_257.60 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0884200 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000910 
0.0000000 
0.0007460 
0.0000000 
0.0000000 

-0.0005440 
_0.0000000_ 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

_0.0000000 

0.0472660 
0.0000000 
0.0000000 
0.0000000 
0.1003470 
0.0537750 

-0.0172240 
0.1544880 

-0.3906210 
_0.0000000 Manganese 

Mercury 
N i c k e l 231.60 

196.00 
328.00 
213.80 
202.00 
249.60 

0.0000000 
0.2921430 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.00Q0000 
0.0000000 
0.0369210 
0.0266840 

-0.2394460 
0.0000000 
0.0000000 

Selenium_ 
S i l v e r 

231.60 
196.00 
328.00 
213.80 
202.00 
249.60 

0.0000000 
0.2921430 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.00Q0000 
0.0000000 
0.0369210 
0.0266840 

-0.2394460 
0.0000000 
0.0000000 

1 Zinc 

231.60 
196.00 
328.00 
213.80 
202.00 
249.60 

0.0000000 
0.2921430 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.00Q0000 
0.0000000 
0.0369210 
0.0266840 

-0.2394460 
0.0000000 
0.0000000 

Molybdenu 
Boron 

231.60 
196.00 
328.00 
213.80 
202.00 
249.60 

0.0000000 
0.2921430 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.00Q0000 
0.0000000 
0.0369210 
0.0266840 

-0.2394460 
0.0000000 
0.0000000 Uranium 

Cyanide 

231.60 
196.00 
328.00 
213.80 
202.00 
249.60 

0.0000000 
0.2921430 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.00Q0000 
0.0000000 
0.0369210 
0.0266840 

-0.2394460 
0.0000000 
0.0000000 Uranium 

Cyanide 

0.0000000 
0.2921430 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 
0.0000000 

0.00Q0000 
0.0000000 
0.0369210 
0.0266840 

-0.2394460 
0.0000000 
0.0000000 Uranium 

Cyanide 

omments: 

FORM XI (Part 2) - IN ILM04.0 
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12 
ICP LINEAR RANGES (QUARTERLY) 

ab Name: RECRA_LABNET Contract: 60038-22 

ab Code: RECRA_ Case No.: SAS No.: SDG No.: GSB112 

CP ID Number: IC1 Date: 10/01/98 

Analyte 

Integ. 
Time 
(sec.) 

Concentration 
(ug/L) 

M 

Aluminum_ 
Arsenic 
Barium 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

Aluminum_ 
Arsenic 
Barium 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

Aluminum_ 
Arsenic 
Barium 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

Cadmium 
Chromium 
Cobalt 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

Cadmium 
Chromium 
Cobalt 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

Cadmium 
Chromium 
Cobalt 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

Copper 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

Iron 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

Lead 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

Manganese 
Mercury 
Nickel 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

Manganese 
Mercury 
Nickel 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

Manganese 
Mercury 
Nickel 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

Selenium_ 
Silver 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

Selenium_ 
Silver 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

Zinc 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

Molybdenu 
Boron 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P 

Molybdenu 
Boron 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P Uranium 

Cyanide 
3.30 50000.0 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
P Uranium 

Cyanide _ 

)mments: 

FORM XII - IN ILM04.0 
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12 
ICP LINEAR RANGES (QUARTERLY) 

ab Name: RECRA LABNET Contract: 60038-22 

ab Code: RECRA Case No.: SAS No.: " SDG No.: GSB112 

CP ID Number: TR Date: 10/01/98 

Analyte 

Integ. 
Time 
(sec.) 

Concentration 
(ug/L) 

M 

Aluminum_ 
Arsenic 
Barium 

15.00 1000000.0 p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Aluminum_ 
Arsenic 
Barium 

15.00 100000.0 
p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Aluminum_ 
Arsenic 
Barium 15.00 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Cadmium 
Chromium 
Cobalt 

15.00 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Cadmium 
Chromium 
Cobalt 

15.00 50000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Cadmium 
Chromium 
Cobalt 15. 00 50000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Copper 
Iron 

15. 00 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Copper 
Iron 15.00 500000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Lead 15.00 400000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 

15. 00 20000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 

15.00 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 

15. 00 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Manganese 
Mercury 
Nickel 
Selenium_ 
S i l v e r 15.00 10000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Zinc 15.00 10000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Molybdenu 
Boron 

15. 00 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p 

Molybdenu 
Boron 15.00 100000.0 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p Uranium 

Cyanide 
15.00 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p Uranium 

Cyanide 
15.00 

p 
p 
p 
p 
p 
p 
p 
p 
p 
p 
NR 
p 
p 
p 
p 
p 
p 
p Uranium 

Cyanide 
_ 

:>mments: 

FORM XII - IN ILM04.0 
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13 
PREPARATION LOG 

ab Name: RECRA_LABNET 

ab Code: RECRA_ Case' No. : 

ethod: P 

Contract: 60038-22 

SAS No.: SDG No.:GSB112 

EPA 
Sample 
No. 

GSB112 
GSB120 
GSB130 
GSB140 
GSB210 
GSB220 
GSB230 
GSB242 
GSB310 
LCSS112" 
PBS112 
WGSB17 
WGSB17D" 
WGSB17S" 
WGSB27 
WGSB37 

Preparation 
Date 

_10/15/98 
_10/15/98 
_10/15/98 
_10/15/98 
_10/15/98 
_10/15/98 
_10/15/98 
_10/15/98 
_10/15/98 
_10/15/98 
_10/15/98 
_10/15/98 
_10/15/98 
_10/15/98 
_10/15/98 
_10/15/98 

Weight 
(gram) 

1.07 
"1.22" 
" l . 11" 
"1.07" 

,01 
,28" 
20" 
12" 
09" 

1. 00 
"1.00" 
"1.00" 
"1.00" 
"1.02" 
"1.08" 
"1.49" 

Volume 
(mL) 

200 
"200" 
"200" 
"200" 
"200" 
"200" 
"200" 
"200" 
"2 00" 
"200" 
"200" 
"2 00" 
"200" 
"200" 
"200" 
"200" 

FORM X I I I - IN ILM04.0 
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13 
PREPARATION LOG 

ab Name: RECRA_LABNET 

ab Code: RECRA_ Case No. 

ethod: AV 

Contract: 60038-22 

SAS No.: SDG No. 

EPA 
Sample 
No. 

GSB112 
GSB120 
GSB130 
GSB140 
GSB210 
GSB220 
GSB23 0 
GSB242 
GSB310 
LCSS103" 
PBS103 
WGSB17 
WGSB17D" 
WGSB17S" 
WGSB27 
WGSB37 

Preparation 
Date 

_10/21/98 
_10/21/98 
_10/21/98 
_10/21/98 
_10/21/98 
_10/21/98 
_10/21/98 
_10/21/98 
_10/21/98 
_10/21/98 
_10/21/98 
_10/21/98 
_10/21/98 
_10/21/98 
_10/21/98 
_10/21/98 

Weight 
(gram) 

0.10 
"0.10" 
"0.10" 
"0.10" 
"0.10" 
"0.10" 
"0. 10" 
0, 
"o, 
"o, 
"o, 

10 
10" 
20" 
10" 

0.10 
"0.10" 
"0.10" 
'o.io" 
"0.11" 

Volume 
(mL) 

50 
"50" 
"50" 
"50" 
"50" 
"50" 
"50" 
"50" 
"50" 
"50" 
"50" 
"50" 
"50" 
"50~ 
"50" 
"50" 

3112 

FORM X I I I - IN ILM04,0 
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U.S. EPA - CLP 

Name: RECRA_LABNET 

iab Code: RECRA_ Case No. 

ethod: C 

13 
PREPARATION LOG 

Contract: 

SAS No.: 

60038-22 

SDG No.:GSB112 

EPA 
Sample Preparation 
No. Date 

GSB112 10/12/98 
GSB120 10/12/98 
GSB130 10/12/98 
GSB140 10/12/98 
GSB210 10/12/98 
GSB220 10/12/98 
GSB230 10/12/98 
GSB242 10/12/98 
LCSS258 10/12/98 
PBS158 10/12/98 
WGSB17 10/12/98 
WGSB17D 10/12/98 
WGSB17S 10/12/98 
WGSB27 10/12/98 
WGSB37 10/12/98 

Weight 
(gram) 

5.00 
"5.00" 
'5.00" 
"5.00" 
"5.00" 
5, 
"5, 
"5, 
"5. 
"5, 
"5. 
"5. 
"5. 
"5. 
"5. 

00 
00" 
00" 
00" 
00" 
00" 
00" 
00" 
00" 
00" 

Volume 
(mL) 

250 
"250" 
"250" 
"250" 
"250" 
"250" 
"250" 
"2 50" 
"250 
"250" 
"250" 
"250" 
"250" 
"250" 
"250" 

FORM X I I I - IN ILM04.0 
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13 
PREPARATION LOG 

jab Name: RECRA LABNET C o n t r a c t : 60038-22 

jab Code: RECRA Case" No. : SAS No. : S r No.:GSB112 

ethod: C 

EPA 
Sample 
No. 

Preparation 
Date 

Weight 
(gram) 

Volume 
(mL) 

GSB310 
LCSS260 
PBS160 

10/14/98 
10/14/98 
10/14/98 

5.00 
5.00 
5.00 

250 
250 
250 

FORM X I I I - IN I L F .0 
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U.S. EPA - CLP 

14 

ANALYSIS RUN LOG 

^^Name: RECRA LABNET Contract: 60038-22 ab Code: RECRA Case No. : SAS No.: SDG No. :GSB112 

nstrument ID Number: IC1 Method: P 

t a r t Date: 10/23/98 End Date: 10/23/98 

A n a l y t e s 
EPA 

Sample D/F Time % R A A B C C C c F P M H N S A Z M B U c No. L S A D R O u E B N G I E G N O N 

SO 1.00 1221 X 
52 1.00 1227 X 
ICV 1.00 1230 X 
ICB 1. 00 1233 X 
CRI 1.00 1236 X 
ICSA 1.00 1240 X 
ICSAB 1.00 1244 X 
CCV 1.00 1248 X 
CCB 1. 00 1252 X 
PBS112 1.00 1255 X 
LCSS112 1.00 1258 X 
WGSB17 1. 00 1302 X 
WCSB17L 5.00 1306 X 
iM|B17D_ 1.00 1310 X 
^̂ B̂ B l 7S 1.00 1313 X 

zzzzzz 1.00 1317 
3SB112 1.00 1321 X 
3SB120 1.00 1324 X 
3SB130 1.00 1328. - X 
CCV 1. 00 1332 X 
CCB 1. 00 1336 X 
3SB140 1. 00 1338 X 
VGSB27 1. 00 1342 X 
^SB210 1.00 1346 X 
3SB220 1.00 1349 X 
3SB230 1.00 1353 X 
3SB242 1. 00 1357 X 
/V7GSB37 1.00 1400 X 
3SB310 1.00 1404 X 
CCV 1. 00 1409 X 
CCB 1.00 1412 X 
CRI 1.00 1415 X 

FORM XIV - IN ILM04.0 
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U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

^ab Name: RECRA_LABNET 

lab Code: RECRA_ Case No.: 

Instrument ID Number: IC1 

Start Date: 10/23/98 

Contract: 60038-22 

SAS No.: SDG No. :GSB112 

Method: P_ 

End Date: 10/23/98 

EPA 
Sample 
No. 

ICSA_ 
ICSAB 
CCV ~ 
CCB 

D/F 

1.00 
"1.00 
"1.00 
'1.00 

Time 

1419 
1422 
1426 
1430 

% R 

Analytes 

B U 

ft 

FORM XIV - IN ILM04.0 
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U . S . EPA - CLP 

14 
ANALYSIS RUN LOG 

Jab Name: RECRA_LABNET 

Code: RECRA_ Case No.: 

Instrument ID Number: CNl 

; t a r t Date: 10 /12/98 

C o n t r a c t : 60038-22 

SAS No.: SDG No. :GSB112 

Method: C _ 

End Date: 10/12/98 

EPA 
Sample 
No. 

SO 
S5 
S10_ 
S20_ 
S50_ 
S100 
S150 
S200 
I C V _ 
ICB 
CCV" 
CCB" 
^LZZZZ_ 
Mezzz_ 
ĤTz Z ZZ 
WGSB17_ 
WGSB17D 
WGSB17S" 
GSB112_ 
GSB120_ 
GSB130_ 
CCV 
CCB 
ZZZZZZ_ 
PBS158_ 
LCSS258 
GSB140^ 
WGSB27_ 
GSB210_ 
GSB220_ 
GSB23 0_ 
GSB242 

D/F 

1.00 
" l . 00 
"1.00 
"1.00 
" l . 00 
"1.00 
"1.00 
'1.00 
"1.00 
"1.00 
"1.00 
'1. 00 
" l . 00 
"1. 00 
"1.00 
"1.00 

00 
00 
00 
00 
00 
, 00 

1.00 
"1.00 
1. 

" l , 
" l , 
" l . 
" l , 
" l , 
" l , 
"1. 

00 
00 
00 
00 
00 
00 
00 
00 

Time 

1354 
1355 
1356 
1357 
1358 
1359 
1400 
1401 
1402 
1403 
1404 
1405 
1406 
1407 
1408 
1409 
1410 
1411 
1412 
1413 
1414 
1415 
1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
1425 

% R 

Analytes 

% R A 
L 

A 
S 

B 
A 

C 
D 

C 
R 

C 
0 

c 
u 

F 
E 

P 
B 

M 
N 

H 
G 

N 
I 

S 
E 

A 
G 

Z 
N 

M 
0 

B U C 
N 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

_ X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 

FORM XIV - IN ILM04.0 
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U.S. EPA — CLP 

14 
ANALYSIS RUN LOG 

ab Name: RECRA_LABNET 

ab Code: RECRA_ Case No.: 

nstrument ID Number: CNl 

tart Date: 10/12/98 

Contract: 60038- . 

SAS No.: DG No.:GSB112 

Method: C_ 

End Date: 10/ir J8 

EPA 
Sample 
No. 

D/F Time % R 

Analyte-
EPA 

Sample 
No. 

D/F Time % R A 
L 
A 
S 

B 
A 

C 
D 

C 
R 

C 
0 

C 

u 
F 
E 

P 
B 
M 
N 
H 
G 

N 
I 

S 
E 
A 
G 
Z 
N 
M 
0 

B U C 
N 

WGSB37 
CCV 

1.00 1426 
1427 
1428 

X WGSB37 
CCV 1.00 

1426 
1427 
1428 

X 
CCB 1. 00 

1426 
1427 
1428 X 

1426 
1427 
1428 

i 

. -. -

FORM XIV - IN ILM04.0 
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U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Lab Name: RECRA_LABNET 

Lab Code: RECRA_ Case No. 

Instrument ID Number: CNl 

Start Date: 10/14/98 

Contract: 60038-22 

SAS No.: SDG No.:GSB112 

Method: C_ 

End Date: 10/14/98 

Analytes 
EPA 

Sample 
No. 

SO 
S5 
S10_ 
S20_ 
S50_ 
S100 
S150" 
S200" 
ICV_^ 
ICB^_ 
CCV_ 
CCB 

JULZZZZ 
^KZZZ" 
^ZZZZ~ 
ZZZZZZ" 
ZZZZZZ" 
zzzzzz" 
zzzzzz" 
zzzzzz" 
zzzzzz" 
CCV ~ 
CCB zzzzzz_ 
zzzzzz_ 
zzzzzz_ 
GSB310_ 
zzzzzz_ 
zzzzzz_ 
zzzzzz_ 
PBS160_ 
LCSS260 

D/F 

1. 
T. 
" l . 
1. 

" l . 
" l . 
"1. 
"1. 
T. 
" l . 
" l . 
"1. 
" l . 
" l . 
" l . 
" l . 
"1. 
" l . 
" l . 
"1. 
" l . 
"1. 
" l . 
"1. 
" l . 
" l . 
" l . 
" l . 
"1. 
" l . 
'1. 
" l . 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

Time 

1034 
1035 
1036 
1037 
1038 
1039 
1040 
1041 
1114 
1115 
1116 
1117 
1118 
1119 
1120 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
1128 
1129 
1130 
1131 
1132 
1133 
1134 
1135 
1136 
1137 

% R B U 

FORM XIV - IN ILM04.0 
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U.S. EPA - CLP 

14 
ANALYSIS RUN LOG 

Lab Name: RECRA_LABNET 

Lab Code: RECRA_ Case No.: 

Instrument ID Number: CNl 

Start Date: 10/14/98 

Contract: 60038-22 

SAS No.: SDG No.:GSB112 

Method: C_ 

End Date: 10/14/98 

EPA 
Sample 
No. 

D/F Time % R 

Analytes 
EPA 

Sample 
No. 

D/F Time % R A 
L 
A 

s 
B 
A 

C 
D 

C 
R 

C 
O 

C 
U 

F 
E 

P 
B 
M 
N 
H 
G 

N 
I 

S 
E 
A 
G 

Z 
N 
M 
0 

B U C 
N 

ZZZZZZ 
CCV 

1.00 1138 
1139 
1140 

ZZZZZZ 
CCV 1.00 

1138 
1139 
1140 

X 
CCB 1. 00 

1138 
1139 
1140 X 

1138 
1139 
1140 

mm 

FORM XIV - IN ILM04.0 
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U . S . EPA - CLP 

Jab 

14 
ANALYSIS RUN LOG 

Jab Name: RECRA_LABNET 

jab Code: RECRA_ Case No.: 

Instrument ID Number: HG1 

J t a r t Date: 10 /22 /98 

C o n t r a c t : 60038-22 

SAS No.: SDG No.:GSB112 

Method: AV 

End Date: 10/22/98 

EPA 
Sample 
No. 

SO 
SO.2 
SI ; 
S2 
S5 
S10 
ICV 
ICB 
CCV 
CCB_ 
CRA 
PBS103_ «S103 

B17_; 
B17D 

WGSB17S" 
GSB112_^ 
GSB120_ 
GSB130_ 
GSB140_ 
CCV 
CCB 
WGSB27 
GSB210" 
GSB220" 
GSB2 30" 
GSB242" 
WGSB37" 
GSB310" 
CCV ~ 
CCB 

D/F 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

Time 

1000 
1002 
1005 
1007 
1010 
1012 
1015 
1018 
1020 
1023 
1025 
1027 
1029 
1032 
1034 
1036 
1038 
1041 
1043 
1045 
1047 
1050 
1052 
1055 
1057 
1059 
1101 
1103 
1106 
1108 
1110 

% R 

Analytes 

% R A 
L 

A 
S 

B 
A 

C 
D 

C 
R 

C 
O 

c 
u 

F 
E 

P 
B 

M 
N 

H 
G 

N 
I 

s 
E 

A 
G 

Z 
N 

S
O

 
1 

B U C 
N 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

FORM XIV - IN ILM04.0 
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U.S. EPA CLP 

14 
ANALYSIS RUN LOG 

jab Name: RECRA_LABNET 

jab Code: RECRA_ Case No. 

nstrument ID Number: TR 

tart Date: 10/27/98 

Contract: 60038-22 

SAS No.: SDG No. 

Method: P_ 

End Date: 10/27/98 

•3B112 

EPA 
Analytes 

Sample 
No. 

D/F Time % R A 
L 
A 
S 

B 
A 

c 
D 
c 
R 
c 
0 
c 
U 

F 
E 

p 
B 
M 
N 
H 
G 

N 
I 

S 
E 
A 
G 
Z 
N 
M 
0 

B u c 
N 

SO 1. 00 1406 X X X X X X X X X X X X X X X X 
SIB 1.00 1413 X X X X X X X X X X X X X X X 
SI 1.00 1421 X X X X X X X X X X X X X X X 
S2 1. 00 1429 X X X 
S3 1. 00 1437 X 
ICV 1.00 1444 X X X X X X X X X X X X X X X X 
ICB 1.00 1454 X X X X X X X X X X X X X X X X 
CRI 1.00 1500 X X X X X X X X X X X X X X 
ICSA 1.00 1507 X X X X X X X X X X X X X X X X 
ICSAB 1.00 1514 X X X X X X X X X X X X X X X X 
CCV 1.00 1522 X X X X X X X X X X X X X X X X 
CCB 1.00 1531 X X X X X X X X X X X X X X X X 
PBS112 1.00 1538 X X X X X X X X X X X X X X X X 
LCSS112 1. 00 1545 X X X X X X X X X X X X X X X X mm WGSB17 1.00 1554 X X X X X X X X X X X X X X X X 
WGSB17L 5.00 1602 X X X X X X X X X X X X X X X X 
WGSB17D 1.00 1610 X X X X X X X X X X X X X X X X 
WGSB17S 1.00 1618 X X X X X X X X X X X X X X 
ZZZZZZ 1. 00 1626 _ 
GSB112 1.00 1634 X X X X X X X X X X X X X X X X 
GSB120 1. 00 1642 X X X X X X X X X X X X X X X X 
GSB130 1.00 1650 X X X X X X X X X X X X X X X X 
CCV 1. 00 1701 X X X X X X X X X X X X X X X X 
CCB 1. 00 1710 X X X X X X X X X X X X X X X X 
GSB140 1. 00 1717 X X X X X X X X X X X X X X X X 
WGSB27 1.00 1725 X X X X X X X X X X X X X X X X 
GSB210 1. 00 1733 X X X X X X X X X X X X X X X X 
GSB220 1.00 1741 X X X X X X X X X X X X X X X X 
GSB230 1. 00 1749 X X X X X X X X X X X X X X X X 
GSB242 1.00 1757 X X X X X X X X X X X X X X X X 
WGSB37 1.00 1806 X X X X X X X X X X X X X X X X 
GSB310 1.00 1814 X X X X X X X X X X X X X X X X 

FORM XIV - IN ILM04.0 
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U . S . EPA - CLP 

ib Name: RECRA_LABNET 

ib Code: RECRA_ Case No.: 

istrument ID Number: TR 

: a r t Date: 10 /27 /98 

14 
ANALYSIS RUN LOG 

Contract: 60038-22 

SAS No.: SDG No.:GSB112 

Method: P_ 

End Date: 10/27/98 

EPA 
Sample 
No. 

D/F Time % R 

Analytes 
EPA 

Sample 
No. 

D/F Time % R A 
L 

A 
S 

B 
A 

c 
D 
c 
R 
c 
0 

c 
u 

F 
E 

p 
B 
M 
N 
H 
G 

N 
I s 

E 

A 
G z 

N 

M 
0 

B u c 
N 

:cv 1.00 1824 
1833 
1840 
1847 
1853 
1902 
1911 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

:CB 1.00 
1824 
1833 
1840 
1847 
1853 
1902 
1911 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

: R I 1.00 

1824 
1833 
1840 
1847 
1853 
1902 
1911 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

CSA 1.00 

1824 
1833 
1840 
1847 
1853 
1902 
1911 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

CSAB 1. 00 

1824 
1833 
1840 
1847 
1853 
1902 
1911 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X :cv 1. 00 

1824 
1833 
1840 
1847 
1853 
1902 
1911 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X :CB 1.00 

1824 
1833 
1840 
1847 
1853 
1902 
1911 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

1824 
1833 
1840 
1847 
1853 
1902 
1911 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 

-

FORM XIV - IN ILM04.0 
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Raw Data 

rib 



Metals by ICP 



Standardization Rpt. F r i 10-23-98 12:23:. °M page 

Method: UONLY Standard: SO 

Elem A13082 C02286 Fe2599 Mn2576 U-3670 V-2. -2496 
Avge -.0572 .0005 . 0021 . 0000 . 0457 .OOC 0001 
SDev .0023 . oooa. . 0006 . oooo . 0308 .00C . 0001 
%RSD 4.032 151. 6 27 . 06 .0000 67. 54 346 173.2 

#1 -.0548 -.0002 . 0028 . oooo .0798 -. J2 .0000 
#2 -.0574 . 0004 . 0018 . oooo .0198 .r 2 .0000 
#3 -.0594 . 0014 .0018 . oooo .0374 J2 .0002 

Elem 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Ca3179 
.0011 
.0015 
140.7 

.0028 

.0002 
, 0002 

^ A 

080 



Standardization Rpt F r i 10-73-98 12:26:C1 PM pag 

Method: UONLY Standard: SI 

Elem A13082 Co2286 Fe2599 Mn2576 V-2924 Ca3179 
Avge 2. 676 1. 718 2 . 278 .0709 1. 420 12. 28 
SDev .004 . 004. . C06 . 0005 . 003 . 03 
%RSD .1426 . 2217 . 2635 . 6518 .1912 .2696 

#1 2. 672 1. 721 2.276 .0706 1. 420 12.25 
#2 2 . 676 1.714 2.272 . 0706 1. 418 12.27 
#3 2 . 679 1. 718 2 . 284 . 0714 1. 423 12. 32 
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Standardisation Rpt. F r i 10-23-9S 12:28:5S PM page 

Method: UONLY Standard. 2̂ 

Elem !.T-3f B-2496 
Avge 42 .4067 
SDev '3 3 . 0011-
%RSD 21 . 2708 

#1 41 . 4062 
#2 .. 3 9- .4060 
#3 8 . 463 . 4080 
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Analysis Report QC Standard r i 10-23-98 12:32:4S PM page 

Method: UONLY Sample Name: ICV 
Time: 10/23/98 12:30:17 

Mode: CONC Corr. Factor: 1 

Elem A13082 Co2286 Fe2599 
Units ppb ppb ppb 
Avge 3733 . 1916. 3827. 
SDev 14. 11. 6 . 
%RSD .3882 . 5692 .1491 

#1 3717. 1907. 3827. 
#2 3745. 1928. 3833. 
#3 3737. 1912. 3822. 

Errors QC Pe.ss QC Pass QC Pass 
Valu- 3750. 1875. 3750. 
Range 10 .00 10.00 10.00 

Elem Ca3179 
Units ppb 
Avge 19130. 
SDev 28. 
%RSD .1476 

#1 19130. 
32 19160. 

• 
19100. 

Errors QC Pass 
Value 18750. 

_Range 10 . 00 

Operator: MDL 

J 
Mn2 575 U-3670 V-2924 B-2496 
ppb ppb ppb ppb 
519. 3 7571. 1871 . 3666. 
6.5 58. 2 . 13. 

1.245 . 7720 . 0992 .3542 

512 . 2 7636. 1871. 3656 . 
520. 7 7551. 1872. 3681. 
524.9 7524. 1869. 3651. 

QC Pass QC Pass QC Pass QC Pass 
562 . 5 7500 . 1875. 3750. 
10.00 1C . 00 10.00 10.00 
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Analysis Report Blank Sample 

Method: UONLY Sample Name 
Run Time: 10/23/98 12:33:59 
Comment: 
Mode: CO!'" Corr. Factor: 1 

ICB 

F r i 10-23-98 12:36:31 PM page 

Operator: MDL 

Elem 
Units 
Avge 
SDev 
%RSD 

41 
#2 
#3 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

3082 
b 
483 
390 
0 

40 

-•i 344 

LC Pass 
61.20 
-61.20 

Ca3179 
ppb 
-12.26 

.43 
3.483 

-12.27 
-11.83 
-12.69 

Errors LC Pass 
High 39.00 
Low -39.00 

cc.r::c' 
ppb 
. 2000 
3.552 
1776. 

-1.547 
4.287 
-2.140 

LC Pass 
10.20 
-10.20 

Fe2599 
ppb 
-5.854 
1. 532 
26.17 

-4.975 
-4.964 
-7.624 

LC Pass 
13.80 
-13.80 

Mn2576 
PPb 
-.0002 
.0000 

16.04 

-.0002 
-.000? 
-.0002 

LC Pass 
7. 500 
-7.500 

U-3670 
ppb 
27. 78 
53.07 
191.0 

27 .15 
H81.15 

-24.97 

LC Pass 
7. .20 
-71.20 

V-2924 
ppb 
2.062 
1.056 
51.18 

2.05: 
3.12 
1.003 

LC Pass 
6.900 
-6.900 

B-2496 
ppb 
4.919 
7.514 
152.8 

H 1 3 . l l 
3.285 
-1.644 

LC Pass 
11.10 
-11.10 
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Analysis Report QC Standard F r i 10-23-93 12:39:29 PM page 

Method: UONLY Sample Name: CRI 
Time : 10/23/98 12:36:47 

B̂bment: 
Mode: CONC Corr. Factor: 1 

Elem A13082 C02286 Fe2599 
Units ppb ppb ppb 
Avge 184.8 104.1 203. 5 
SDev 2.4 1.5 1.8 
%RSD 1. 325 1. 403 . 8613 

rfl 185.8 103. 9 203 . 5 
#2 186.6 105.7 205 . 3 
#3 182.0 102.8 201.8 

Errors QC Pass QC Pass QC Pass 
Value 200.0 100. 0 200.0 
Range 50.00 50.00 50.00 

Elem Ca3179 
Units ppb 
Avge 1026. 
SDev 5. 
%RSD . 4606 

#1 1031. 
#2 1025. 

• 
1021. 

Errors QC Pass 
Value 1000 . 
Range 50.00 

Operator: MDL 

Mn2576 U-3670 V-2924 B-2496 
ppb ppb ppb ppb 
29.63 400. 7 101. 4 201. 6 

. 00 30.2 1.7 7.5 
.0004 7 . 526 1.720 3.722 

29. 63 385.3 102.3 199. 9 
29.63 381.3 99.44 209.8 
29.63 435. 4 102.6 195.0 

QC Pass QC Pass QC Pass QC Pass 
30.00 400.0 100.0 200.0 
50.00 5C . 00 50.00 50.00 
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Analysis Report QC Standard F r i 10-23-98 12:43:20 PM page 

Method: UONLY Sample Name: ISA 
Run Time: 10/23/98 12:40:49 
Comment: 
Mode: CON Corr. Factor: 1 

Elem r 3082 C02286 Fe2599 
Units I ppb ppb 
Avge I 00. -.1960 184400. 
SDev 93. 3.7298 204. 
%RSD .2 1 1903 . . 1108 

#1 501 1.362 184400. 
#2 500 -4.452 184100. 
#3 5023v. . 2. 503 184500. 

Errors QC Pass NOCHECK QC Pass 
Value 500000. 200000. 
Range 20.00 20.00 

Elem Ca3179 
Units ppb 
Avge 481900. 
SDev 182. 
%RSD . 0377 

#1 481900 . 
#2 482100 . 
#3 481700. 

Errors QC Pass 
Value 500000. 
Range 20.00 

Operator: MDL 

Mn2576 U-3670 V-2924 -2496 
ppb ppb ppb ob 
3.871 -33.27 3.491 35.36 
. 004 41. 75 1.642 17.35 

. 1101 125. 5 47.04 49.06 

3.872 4.. 324 5.378 -33.69 
3 .866 -25.94 2.387 -53.48 
3.875 -78.20 2.708 -18.91 

NOCHECK NOCHECK NOCHECK NOCHECK 
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Analysis Report QC Standard 

Method: UONLY Sample Name: ISB 
n Time: 10/23/98 12:44:48 
mment: 

Mode: CONC Corr. Factor: 1 

F r i 10-23-98 12:47:20 PM race 

Operator: MDL 
i / 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 V-2924 B-2496 
Units ppb ppb ppb ppb ppb ppb ppb 
Avge 493900. 440 . 4 178700. 405. 9 4712 . 459.1 904 . 5 
SDev 8797 . 7 . 6 2590. 7 . 4 75 . 8.6 20 . 9 
%RSD 1.781 1.723 1. 450 1.820 1. 592 1.883 2. 310 

#1 487400. 436.1 176900. 401. 6 4745. 452.2 882. 4 
#2 490400. 436.0 177500. 401. 6 4626. 456.3 907 . 2 
#3 503900. 449.2 181700. 414.4 4765. 468.8 923. 9 

Errors QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass 
Value 500000. 500.0 200000. 500.0 5000 . 500.0 1000. 
Range 20.00 20.00 20 . 00 20.00 20 . 00 20.00 20.00 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 

Errors 
Value 
Range 

Ca3179 
ppb 
464200. 

5674. 
1.222 

460200 . 
461800. 
470700 . 

QC Pass 
500000. 
20.00 
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Analysis Report QC Standard F r i 10-22-98 12:51:11 PM pa?-:-

Method: UONLY Sample Name: CCV 
Run Time: 10/23/98 12:48:40 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem A13082 C02286 Fe2599 
Units ppb ppb ppb 
Avge 4952. 2432. 4936. 
SDev 34. 25 . 41. 
%RSD . 6880 1.032 .8221 

#1 4933. 2410. 4909. 
#2 4932. 2428. 4917. 
#3 4991. 2460. 4983. 

Errors QC Pass QC Pass QC Pass 
Value 5000. 2500. 5000. 
Range 10.00 10.00 10.00 

Elem Ca3179 
Units ppb 
Avge 24480. 
SDev 180. 
%RSD .7349 

#1 24360. 
#2 24390. 
#3 24690. 

Errors QC Pass 
Value 25000. 
Range 10.00 

Operator: MDL 

Mn2576 U-3670 V-2924 •-2496 
ppb ppb ppb j p b 
Q663 . 2 9861. 2400. 4786. 

8.8 61. 24. 47. 
1.329 .6173 1.006 . 9871 

Q656.1 9857 . 2385. 4777. 
Q660.4 9803. 2387. 4743. 
Q673.1 9925. 2428. 4836. 

QC F a i l QC Pass QC Pass QC Pass 
750.0 10000. 2500. 5000. 
10.00 10.00 10.00 10.00 
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Analysis Report Blank Sample F r i 10-73-98 12:55:12 PM page 

Method: UONLY Sample Name: CCB 

Iun TJ-ne: 10/23/98 12:52:40 
|mment: 

ode: CONC Corr. Factor: 1 
Elem A13082 Co2286 Fe2599 
Units ppb ppb ppb 
Avge -23.47 -1.551 -2.342 
SDev 6 . 50 1.755 2. 333 
%RSD 27 . 68 113.2 99.60 

#1 -15.97 . 2038 -1.454 
#2 -23.49 -1.551 -.5843 
#3 -29.97 -3.307 -4.989 

Errors LC Pass LC Pass LC Pass 
High 61.20 10.20 13.80 
Low -61.20 -10.20 -13.80 

Elem Ca3179 
Units ppb 
Avge 1. 702 
SDev 4.658 
%RSD 273 . 6 

#1 1.749 
#2 6.337 

-2.979 

Errors LC Pass 
High 39.00 
...Low -39.00 

Operator: MDL 

Mn2576 U-3670 V-2924 B-2496 
opb ppb ppb ppb 
-.0002 8. 999 1. 703 3.280 
. 0001 40.83 .816 . 006 

56 . 92 453.7 47 . 90 . 1967 

-.0001 48. 57 . 7913 3 . 286 
-.0001 11. 41 1. 953 3.282 
-.0002 -32.99 2. 364 3 . 273 

LC Pass LC Pass LC Pass LC Pass 
7. 500 71.20 6. 900 11.10 
-7.500 -71.20 -6.900 -11.10 

• 
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Analysis Report F r i 10-23-98 12:57:48 PM page 

Method: UONLY Sample Name 
Run Time: 10/23/98 12:55:17 
Comment: 
Mode: CONC Corr. Factor: 1 

98L1312-MB1 Operator: MDL 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 V-292-? B-2496 
Units ppb ppb ppb ppb ppb ppb ppb 
Avge -12.98 -1.941 -1.173 -.0002 2.670 2.130 1.642 
SDev 5.37 . 345 3 . 085 .0001 44.33 2. 503 2.845 
%RSD 41.42 17.77 263.1 57 .35 1660. 117 . 173.3 

#1 -19.08 -2.139 2.043 - .0002 -17.04 4.5-1 3.278 
#2 -10.89 -2.141 -4.108 - .0001 -28.38 -.4223 -1.643 
#3 -8.957 -1.542 -1.454 -.0002 53.43 2.232 3.290 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 61.20 10.20 13.80 7.500 71.20 6.900 11.10 
Low -61.20 -10.20 -13.80 -7.500 -71.20 -6.900 -11.10 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
ppb 
3.280 
2.363 
72.06 

#1 
#2 
#3 

1. 221 
2. 758 
5.861 

Errors LC Pass 
High 39.00 
Low -39.00 



Analysis Report - r 1 10-23-9S Cl: 01:30 PM pace 

Method: UONLY Sample Name: 98L131 2-LC1 Ope r a t o r : MDL 
fiun Time : 10/23/98 12:58:59 
Bbmmer.t: 
Mode: CONC Corr. Factor: 1 

Elem A13082 C02286 Fe2599 Mn2576 U-3670 / V-2924 B-2496 
Units ppb ppb ppb ppb ppb 1 / ppb ppb 
Avge 4889. 2445. 4945 . 671. 6 4973. 2410 . 4762 . 
SDev 22. 15. 19. 6.5 30. 13. 21. 
%RSD .4588 . 6190 . 3829 . 9627 . 6053 . 5327 . 4496 

#1 4867. 2430. 4926 . 66-. . 6 5003 . 2397 . 4737 . 
#2 4887. 2445. 4944 . 673 .1 4974 . 2409 . 4771. 
#3 4912. 2460. 4964 . 677.3 4943. 2423 . 4776. 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 6000. 3000. 6000. 900.0 6000. 3000. 6000 . 
Low 4000. 2000. 4000 . 600 . 0 4u00 . 2000. 4000 . 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
ppb 
24540. 
144. 

. 5858 

• 

#1 
#2 
3 

Errors 
High 
Low 

24380. 
24590. 
24660. 

LC Pass 
30000. 
20000. 
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Analysis Report F r i 10-23-98 01:05:12 PM page 

Method: UONLY Sample Name: 9810L066-001 
Run Time: 10/23/98 13:02:41 
Comment: 
Mode: CONC Corr. Factor: 1 

Operator: MDL 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 -2924 B-2496 
Units ppb ppb ppb ppb ppb Pb PPb 
Avge 11210. 8.339 6623 . 59 .39 2.163 i90. 7 48.96 
SDev 102 . 2.881 62. . 00 25.94 1.7 10.22 
%RSD . 913^ 34. 55 .9395 . 0020 1199. .8861 20.88 

#1 11100. 10.29 6565. 59.39 29.86 138.8 45.66 
#2 11220. 9.698 6615. 59. 39 -1.82: 191.4 60.42 
#3 11310. 5.030 6689. 59. 39 -21.55 191.9 40.80 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 5 000. 25000. 50000. 
Low -61.20 -10.20 -13.80 -7.500 -106.8 -6.900 -11.10 

Elem Ca3179 
Units ppb 
Avge 
SDev 
%RSD 

H1025000 
9901 

.9656 

#1 
#2 
#3 

H1015000 
H1025000 
H1035000 

Errors LC High 
High 1000000. 
..Low -39.00 
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Analysis Report F r i 1C-23-98 01:08:54 PM pace 

Method: UONLY Sample Name: 9810L066-001L 
jun Time: 10/23/98 13:06:23 
mment: 
ode: CONC Corr. Factor: 1 

Operator: MDL 

Elem A13082 C02286 Fe2599 Mn2576 U-3670 V-2924 B-2496 
Units ppb ppb ppb ppb ppb ppb ppb 
Avge 2273. -1.628 1427. 18. 37 55 . 31 43.18 18.70 
SDev 13. . 008 9 . 2. 44 37 . 52 1. 30 . 00 
%RSD . 5825 . 4833 . 6044 13 . 30 67 .85 3 . 008 .0251 

ffl 2258. -1.625 1430 . 16 . 96 68.85 43.04 18. 71 
#2 2277. -1.621 1417 . 21.19 84.18 44. 55 18. 71 
#3 2284. -1.637 1434. 16.96 12.89 41.96 18.70 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 50000. 25000. 50000. 
Low -61.20 -10.20 -13.80 -7.500 -106.8 -6.900 -11.10 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
ppb 
216800 

859 
. 3961 

#1 
#2 
13 

216700 
215900 
217700 

Errors 
High 
Low 

LC Pass 
1000000 
-39.00 
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Analysis. Report F r i 10-23-93 01:12:35 PM page 

Method: UONLY Sample Name: 
Run Time: 10/23/98 13:10:04 
Comment: 
Mode: CONC 'orr. Factor: 1 

Elem A1-3 2 Co2286 Fe2599 
Units PPt ppb ppb 
Avge 109 6.995 6437. 
SDev t 1. 786 6. 
%RSD . 555 25. 53 . 0951 

#1 10831 8. 553 6432 . 
#2 1093C 5.046 6444. 
#3 10950. 7.387 6434. 

Errors LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000 
Low -51.20 -10.20 -13.80 

Elem Ca3179 
Units PPb 
Avge 952000. 
SDev 1866. 
%RSD .1961 

#1 950300. 
#2 954000. 
#3 951600. 

Errors LC Pass 
High 1000000 
Low -39.00 

6-001R Ope rator: V r 

Mn2576 U-3670 V-2924 E-2496 
ppb ppb ppb ppb 
59. 39 21. 29 155.9 40.68 

.00 33. 94 1.3 .00 
. 0002 159. 5 .8579 . 0038 

59. 39 44.00 156. 40.68 
59.39 -17.73 156. 40.68 
59. 39 37.59 154. 3 40.68 

LC Pass LC Pass LC Pass LC Pass 
75000. 50000. 25000. 50000. 
-7.500 -106.8 -6.900 -11.10 
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Analysis Report F r i 10-23-93 01:16 : l n PM page 

Method: UONLY Sample Name: 9810L066-C01S 
n Time: 10/23/98 13:13:46 
mment: 

ode: CONC Corr. Factor: 1 I 
TTo 

Operator: MDL 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 V-2924 B-2496 
Units ppb ppb ppb ppb ppb PPb 
Avge 12040. 419 . 3 6335 . 448.8 4526. 587.3 853 . 7 
SDev 92. 2.6 40. 8.5 38. 2.4 25.2 
%RSD . 7603 . 6275 . 6277 1.887 .8376 . 4086 2. 955 

#1 11950. 416. 5 6298. 440 . 4 4498. 584. 5 832. 4 
#2 12050. 419 . 5 6330 . 448.8 4511. 588.8 881.6 
#3 12130. 421.8 6377 . 457.3 4569. 588. 5 847 . 2 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 50000 . 25000. 50000 . 
Low -61.20 -10.20 -13.80 -7.500 -106.8 -6.900 -11.10 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
PPb 
917300 

5160 
. 5625 

#1 
#2 
k3 

912200 
917000 
922600 

Errors LC Pass 
High 1000000. 
Low -39.00 



Analysis Report F r i 10-23-98 01:19:58 PM pace 

Method: UONLY Sample Name: 9810L066-001A 
Run Time: 10/23/98 13:17:27 
Comment: 
Mode: CONC Corr. Factor: 1 

Operator: MDL 

Elem 13082 Co2286 Fe2599 Mn2576 U-3670 V-2924 B-2496 
Units ppb ppb ppb ppb ppb ppb 
Avge .240. 6. 589 6551. 59 . 39 944. 5 188. 7 39.28 
SDev 96. .886 72. . 00 14.9 2.2 2.87 
%RSD . .•: 5io 13.45 1.106 . 0024 1. 573 1.156 7.296 

#1 11 "0. 6.403 6474 . 59. 39 961.3 187.2 35.97 
#2 I l l 0. 5.811 6561. 59.39 939.1 187.7 40. 93 
#3 11340. 7 . 553 6618. 59. 39 933.1 191.2 40.95 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 50000. 25000. 50000. 
Low -61.20 -10.20 -13.80 -7.500 -106.8 -6.900 -11.10 

Elem Ca3179 
Units ppb 
Avge H1007000, 
SDev 9407, 
%RSD .9338 

#1 
#2 
#3 

997300. 
H1009000 
H1016000 

Errors LC High 
High 1000000 
Low -39.00 
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Analysis Report F r i 1 0 — 3-98 01:23:39 PM page 

Method: UONLY Sample Name: 9810L066-002 
m — n T^me: 10/23/98 13:21:08 
•priment: 
Mode: CONC Corr. Factor: 1 

Operator: MDL 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 V-2924 B-2496 
Units ppb ppb ppb ppb ppb ppb ppb 
Avge 14150. 6.499 8152. 186 . 4 -3.628 215. 6 21.65 
SDev 46. 1. 468 24 . . 0 38.195 . 8 8. 52 
%RSD .3279 22. 59 . 2970 . 0002 1053 . . 3830 26 . 93 

#1 1'130. 6 . 701 8154 . 186. 4 36. 51 215.4 26. 74 
#2 14110. 4.940 8127. 136.4 -39.52 214.9 26.71 
#3 14200. 7 .856 8175. 186 . 4 -7.873 216.5 41.49 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 50000. 25000. 50000. 
Low -61.20 -10.20 -13.80 -7.500 -106.8 -6.900 -11.10 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
ppb 
713400 

2250. 
. 3154 

#1 
2 

Errors 
High 
Low 

712800. 
711500. 
715900. 

LC Pass 
1000000 
-39.00 
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Analysis Report F r i 10-23-93 01:27:20 PM page 

Method: UONLY Sample Name: 9S10L066-003 
Run Time: 10/23/98 13:24:49 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem A13082 Co2286 Fe2599 Mn2576 
Units ppb ppb ppb ppb 
Avge 8314. 5.253 6284. 79.14 
SDev 43. 1.224 40 . 17 .11 
%RSD . 5198 23.29 . 6302 21.62 

#1 8318. 6.234 6282. 39.02 
#2 8269. 5.643 6244. r9.39 
#3 8356. 3.882 6324. 89.02 

Errors LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 
Low -61.20 -10.20 -13.80 -7.500 

Elem Ca3179 
Units ppb 
Avge H1025000. 
SDev 5187 . 
%RSD . 5060 

#1 H1023000. 
#2 H1021000. 
#3 H1031000. 

Errors LC High 
High 1000000. 
Low -39 . 00 

Operator: MDL 

U-3670 V-2924 -2496 
ppb ppb ?b 
. 9560 154 . 6 4.22 
51.09 . 7 7.28 
5344. . 4641 71. 33 

53.49 155.1 40.62 
-2.062 154.8 6.178 
-48.56 153.8 25.87 

LC Pass LC Pass LC Pass 
50000. 25000. 50000. 
-1*6.8 -6.900 -11.10 
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Analysis Report m 10-23-93 01:31:02 PM page 

Method: UONLY Sample Name: 9810L066-004 
Amp Time: 10/23/98 13:28:31 
^Pnmer.t: 
Mode: CONC Corr. Factor: 1 

Operator: MDL 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 V-2924 B-2496 
Units ppb ppb ppb ppb ppb ppb ppb 
Avge 3737. 4.015 4357 . 52. 30 27 .13 67.61 13 . 50 
SDev 27. 1. 740 27. 2 . 44 34 .14 . 96 11.36 
%RSD .7105 43. 33 . 6099 4.672 125.8 1.425 84.12 

#1 3706. 2.274 4326 . 55 . IL 49 . 82 68. 70 20.05 
#2 3755. 5.754 4371. 50.89 -12.13 66.88 . 3874 
#3 3748. 4.017 4372. 50.89 43 . 70 67.25 20.07 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 50000. 25000. 50000. 
Low -61.20 -10.20 -13.80 -7.500 -.06 . S -6.900 -11.10 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
ppb 
792200. 
4860. 

. 6135 

#1 

Errors 
High 
Low 

786600. 
794500. 
795400. 

LC Pass 
1000000 
-39.00 
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Analysis Report QC Standard 

Method: UONLY Sample Name: CCV 
Run Time: 10/23/98 13:32:26 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

ffl 
#2 
#3 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

A13082 
ppb 
4910. 

4. 
. 0838 

4906. 
4911. 
4914. 

Errors QC Pass 
Value 5000. 
Range 10.00 

Ca3179 
ppb 
24970. 

15. 
.0606 

24970. 
24980. 
24950. 

Co2286 
ppb 
2481. 

8. 
.3297 

2481. 
2474. 
2490. 

QC Pass 
2500. 
10.00 

Fe2599 
ppb 
4984. 

7 . 
.1501 

4992 . 
4977. 
4985. 

QC Pass 
5000. 
10.00 

F r i 10-23-98 01:34:58 PM 

Operator: MDL 

oaae 

Mn2576 
ppb 
681.5 

. 0 
.0000 

681. 5 
681. 5 
681. 5 

QC Pass 
750.0 
10.00 

U-3670, 
ppb v/ 
9985. 

32. 
. 3162 

1C020. 
9966. 
9969. 

QC Pass 
1 000. 
10.00 

V-2924 
ppb 
2431. 

2. 
.0713 

2432. 
2432. 
2429. 

QC Pass 
2500. 
10.00 

-2496 
Pb 
830. 
38. 

.7777 

4871. 
4822. 
4797. 

QC Pass 
5000. 
10.00 

Errors QC Pass 
Value 25000. 
Range 10.00 

100 



Analysis Report Blank Sample F r i 10-23-98 01:38:40 PM page 

Method: UONLY Sample Name: CCB 
m n Time: 10/23/98 13:36:08 
JPmment: 
Mode: CONC Corr. Factor: 1 

Elem A13082 Co2286 Fe2599 
Units ppb PPb PPb 
Avge -37.16 1 .750 -6.150 
SDev 5 . 52 2.047 •2.217 
%RSD 14.86 116.9 36.05 

41 -32.37 3.696 -4.095 
#2 -35.92 -.3844 -5.855 
#3 -43.20 1.939 -8.500 

Errors LC Pass LC Pass LC Pass 
High 61.20 10.20 13.80 
Low -61.20 -10.20 -13.80 

Elem Ca3179 
Units PPb 
Avge 31.60 
SDev 4.63 
%RSD 14.65 

#1 36 . 66 
M2 27. 57 

V 30 . 58 

Errors LC Pass 
High 39.00 
Low -39 . 00 

Operator: MDL 

J 
Mn2576 U-3670 V-2924 B-2496 
ppb PPb ppb PPb 
-.0002 13.43 1.732 4. 913 
. 0001 23 . 53 1.112 7. 513 

28. 77 175.3 64.18 152. 9 

-. u003 34.36 2.810 H13.ll 
-.0002 17.97 .5890 3.279 
-.0003 -12.05 1.799 -1.648 

LC Pass LC Pass LC Pass LC Pass 
7 . 500 71.20 6 . 900 11.10 
-7.500 -71.20 -6.900 -11.10 

mi 



Analysis Report F r i 10-23-98 01:41:16 PM page 

Method: UONLY Sample Name: 9810L066-005 
Run Time: V23/98 13:38:45 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem A 82 C02286 Fe2599 Mn2576 
Units PI ppb ppb ppb 
Avge 37 2. 603 5159. 67 . 84 
SDev . 342 44. .00 
%RSD .84 13.14 .8520 .0014 

#1 3714 2.796 5147. 67.84 
#2 3764. 2.209 5208. 67.84 
#3 3705. 2.806 5123. 67.84 

Errors LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 
Low -51.20 -10.20 -13.80 -7.500 

Elem Ca3179 
Units ppb 
Avge 477100. 
SDev 3469. 
%RSD , 7271 

#1 475500. 
#2 481100. 
#3 474800. 

Errors LC Pass 
High 1000000. 
Low -39.00 

Operator- MDL 

U-3670 V-2' : E-2496 
ppb ppi ppb 
4.993 30 . 7627 
26.46 1 5 . 0170 
529.9 5 .8 2.232 

-6.366 . 82 .7543 
-13.89 .17 . 7823 
35.23 ...92 .7515 

LC Pass _C Pass LC Pass 
50000. 25000. 50000. 
-106.8 -6.900 -11.10 
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Analysis Report F r i 10-23-98 01:44:57 PM page 

Method: UONLY Sample Name: 9810L066-006 
Time: 10/23/98 13:42:26 

^Bmment: 
Wbde: CONC Corr. Factor: 1 

Operator: MDL 

Elem A13082 C02286 Fe2599 Mn2576 U-3670 V-2924 B-2496 
Units PPb ppb PPb PPb PPb PPb PPb 
Avge 11480. 8. 502 7204 . 94.69 17 . 88 54 .35 16.46 
SDev 46. 2.099 55. 2. 44 12. 35 1.30 8. 54 
%RSD . 4000 24. 69 .7660 2. 582 69 . 09 2.364 51.89 

#1 11430. 6.755 7143 . 93.28 3 . 616 53.35 6. 597 
*2 11480. 7.920 7217 . 93.28 25.09 55.60 21.38 
#3 11520. 10.83 7251. 97 . 51 24.94 55. 59 21. 39 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 50000. 25000. 50000. 
Low -61.20 -10.20 -13.80 -7.500 -106.8 -6.900 -11.10 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
ppb 

H1023000. 
7549 . 

. 7380 

#1 
#2 

Errors 
High 
Low 

H1015000. 
H1024000. 
H1030000. 

LC High 
1000000. 
-39.00 

1 ̂  3 



Analysis Report 

Method: UONLY Sample Name: 9810L066-007 
Run Time: 10/23/98 13:46:08 
Comment: 
Mode: CC"~ Corr. Factor: 1 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

F r i 10-23-98 01:48:39 PM 

Operator: MDL 

oaoe 

13082 Co2286 Fe2599 Mn2576 U-3670 V-2924 -2496 
b ppb ppb ppb ppb ppb pb 
120 . 6 . 977 6724. 148. 3 17 . 33 209.6 2.79 
12. 1.687 23. . 0 44.00 . 6 2.83 
' 32 24.18 . 3392 . 0003 253.9 .2690 12.43 

1 D. 7 . 946 6704 . 146.3 2.320 209.0 21.14 
1 0. 5.029 6719. 148. 3 -17.20 209.6 26.06 
10. 0. 7.956 6749. 148.3 66.86 210.1 21.17 

LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
1000000. 25000. 1000000. 75000. 50000. 25000. 50000. 
-61.20 -10.20 -13.80 -7.500 -106.8 -6.900 -11.10 

Ca3179 
PPb 
649900. 

2045. 
. 3147 

648100. 
649500. 
652200. 

Errors LC Pass 
High 1000000 
Low -39.00 
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Analysis Report F r i 10-"3-98 01:52:22 PM rage 

ethod: UONLY Sample Name: 9810L066-008 
' n T:me: 10/23/98 13:49 : 50 
omment: 
Mode: CONC Corr. Factor: 1 

Operator: MDL 

Elem A13082 C02286 Fe2599 Mn2576 U-3670 V-2924 B-2496 
Units ppb PPb ppb PPb ppb ppb PPb 
Avge 7360. 2 .954 5865 . 59 . 38 26.89 126 . 3 9 . 289 
SDev 6. 2.420 5 . . 00 28.12 1. 0 5 . 681 
%RSD .0794 81.91 . 0931 .0002 104.6 .7933 61.16 

#1 7T63 . 1.016 5864 . 59. 38 43. 37 127.2 15.85 
#2 7353. 5. 665 5861. 59 . 38 -5.578 125.2 5. 999 
#3 7364. 2.180 5872. 59. 38 42.88 126.5 6 . 019 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 50000. 25000. 50000. 
LOW -61.20 -10.20 -13.80 -7.500 -106.8 -6.900 -11.10 

Elem Ca3179 
Units PPb 
Avge H1210000. 
SDev 3636 . 
%RSD . 3004 

#1 H1207000. 
H1209000 
H1214000 

Errors LC High 
High 1000000 
Low -39.00 

105 



Analysis Report 

Method: UONLY 
Run Time: 10/. 
Comment: 
Mode: CONC 

Sample Name: 9810L066-009 
'98 13:53:32 

F r i 10-23-98 01:56:04 PM 

Operator: MDL 

page 

;r. Factor: 1 

Elem Of Co2286 
Units ppb 
Avge 3. 2.890 
SDev 3. 3 . 208 
%RSD . 03 111.0 

#1 9753 . -.4063 
#2 9749. 5.002 
#3 9881. 1.074 

Errors LC Pass ' Pass 
High 1000000. 000. 
Low -61.20 -10.20 

Fe2599 
ppb 
10150. 

87 . 
.8580 
10130. 
10060. 
10240. 

LC Pass 
1000000 
-13.80 

Mn2 57 6 
ppb 
67. 94 

.00 
. 0027 

57 . 94 
n . 93 
67 . 94 

LC Pass 
75000. 
-7.500 

U-3670 
ppb 
20.37 
20.69 
101. 5 

38. 33 
25.04 
-2.246 

LC Pass 
50000. 
-106.8 

V-2924 
ppb 
155.0 
1.0 

.6563 

154.0 
156.0 
155.1 

LC Pass 
25000. 
-6.900 

'-2496 
Pb 
2.92 
3.48 
u5.65 
17.84 
17.80 
3.127 

LC Pass 
50000. 
-11.10 

Elem Ca3179 
Units ppb 
Avge 296600. 
SDev 2529. 
%RSD .8526 

#1 295000. 
#2 295400. 
#3 299500. 

Errors LC Pass 
High 1000000. 
Low -39.00 

1.0? 



Analysis Report . ' r i 10-23-98 01:59:46 PM page 

Method: UONLY Sample Name: 9810L066-010 
^ f c n Time: 10/23/98 13:57:14 
^Wmment: 
Mode: CONC Corr. Factor: 1 

Operator: MDL 

Elem A13082 Co2286 Fe2599 Mn2576 U-3670 V-2924 B-2496 
Units ppb PPb ppb PPb ppb PPb ppb 
Avge 6370. 1.189 9378 . 69 . 34 20 . 37 52 . 31 17 . 48 
SDev 28. 2.345 61. '2. 44 43 . 38 . 38 8. 54 
%RSD . 4368 197.3 . 6470 3 . 526 212. 9 . 7260 48.84 

#1 6339. .8088 9308 . 67 . 93 41.88 51. 99 7.622 
#2 6392. -.9435 9415 . 67. 93 48. 79 52. 73 22. 42 
#3 6379. 3.701 9411. 72.16 -29.56 52 . 22 22. 40 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 50000. 25000. 50000. 
Low -61.20 -10.20 -13.80 -7.500 -.06.8 -6 . 900 -11.10 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
PPb 
204000. 

918. 
. 4500 

#1 202900 
204500 
204500 

Errors LC Pass 
High 1000000 
.Low -39.00 
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Analysis Report F r i 10-23-93 02:03:23 PM page 

Method: UONLY Sample Name: 9810L066-011 Operator: MDL 
Run Time: 10/23/98 14:00:56 
Comment: 
Mode: CONC Corr... Factor: 1 

Elem L3082 Co2286 Fe2599 Mn2576 U-3670 V-2924 B-2496 
Units Q ppb PPb ppb PPb 
Avge 510 . 10.96 11360. 114. 5 -43.91 58. 75 36.41 
SDev 243. 1. 79 154. 0 45.25 1. 64 7.44 
%RSD "78 16. 38 1.354 .0028 103.1 2.79' 20.45 

HI . J. 12.92 11190. 114.5 -9.590 53. : 42.88 
#2 i -80. 9.392 11410. 114. 5 -95.20 57 . ~ J 38.06 
#3 14710. 10. 57 11490. 114. 5 -26.95 60.49 28.27 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 5 000. 25000. 50000. 
Low -61.20 -10.20 -13.80 -7.500 -106.8 -6.900 -11.10 

Elem Ca3179 
Units ppb 
Avge H1509000. 
SDev 17313. 
%RSD 1.147 

#1 H1490000. 
#2 H1514000. 
#3 H1524000. 

Errors LC High 
High 1000000. 
Low -39.00 
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Analysis Report F r i 1C -23-9S 02:07:10 PM page 

iethod: UONLY Sample Name: 9810L066-012 

kn Time: 10/23/98 14:04:38 
Diriment: 
Mode: CONC Corr. Factcr: 1 Elem A13082 Co2286 Fe2599 Mn2576 
Units ppb ppb ppb ppb 
Avge 27040. 9.254 17240. 192 . 3 
SDev 342. 1.452 178. 2 . 4 
%RSD 1.264 15.69 1. 032 1. 272 

#1 26680. 7 . 923 17050. 19C . 9 
#2 27100. 10 .80 17290. 195 .1 
#3 27350. 9.035 17390. 190. 9 

Errors LC Pass LC Pass LC Pass LC Pass 
High 1000000. 25000. 1000000. 75000. 
Low -61.20 -10.20 -13.80 -7.500 

Elem Ca3179 
Units PPb 
Avge 671200. 
SDev 6927 . 
%RSD 1.032 

#1 663400 . 

i 2 673600. 

P 676600 . 

Errors LC Pass 
High 1000000. 
Low -39.00 

Operator: MDL 

U-3670 V-2924 B-2496 
ppb ppb ppb 
-4 . 841 107 . 0 62 .10 
81.406 1.9 2 . 78 
1681. 1.791 4.470 

79 . 77 105.0 65 . 30 
-11.69 107.2 60.47 
-82.61 108. 9 60. 51 

LC Pass LC Pass LC Pass 
50000. 25000. 50000. 
-106.8 -6.900 -11.10 
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Analysis Report QC standard 

Method: U~"LY Sample Name: CCV 
Run Time: 10/23/98 14:09:00 
Comment: 
Mode: CON Corr. Factor: 1 

F r i 10-". 98 02:11:32 PH page 

Operator: MDL 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
Value 
Range 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

Errors 
Value 
Range 

082 

0 . 
1 '0 

48. 
481 
492i . 

QC Pass 
5000. 
10.00 

Ca3179 
ppb 
24070. 

278. 
1.156 

23890. 
23930. 
24390. 

QC Pass 
25000. 
10.00 

C02286 
ppb 
2387 . 

24. 
1.001 

2369. 
2377. 
2414. 

QC Pass 
2500. 
10.00 

Fe2599 
PPt 
48 3 S 

51. 
1. 044 

4808. 
4812. 
4897. 

QC Pass 
5000. 
10.00 

Mn2576 
ppb 
Q674 . 5 

21.7 
3.221 

Q65b.1 
698. 5 

Q668.8 

QC F a i l 
750.0 
10.00 

U-3670 
ppb 
9765 . 

89. 
. 9108 

9717. 
9710. 
9867. 

QC Pass 
10000. 
10.00 

V-
pr 

24 

9 . 
1 .44 

.44 . 
339. 
392. 

QC Pass 
2500. 
10.00 

B-2496 
ppb 
4717 . 

65. 
1. 384 

4679. 
4679. 
4792. 

QC Pass 
5000. 
10.00 
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Analysis Report Blank Sample 

^tethod: UONLY Sample Name: CCB 
^ • n Time: 10/23/98 14:12:42 
comment: 
Mode: CONC Corr. Factor: 1 

Elem A13082 C02286 Fe2599 
Units ppb ppb ppb 
Avge -55.63 -1.165 -3.809 
SDev 7. 56 1. 783 3.557 
%RSD 13 . 60 153.1 93.41 

#1 -59.25 -2.720 -3.224 
#2 -60.70 -1.557 -7.622 
#3 -46.94 .7819 - . 5796 

Errors LC Pass LC Pass LC Pass 
High 61.20 10.20 13.80 
Low -61.20 -10.20 -13.80 

Elem Ca3179 
Units ppb 
Avge 28.76 
SDev 4 . 00 
%RSD 13. 92 

#1 32.23 
Jfc? 29.67 
m M 24.38 

Errors LC Pass 
High 39.00 

__.Low -39.00 

F r i 10-23-98 02:15:14 PM page 

Operator: MDL 

Mn2576 U-3670 V-2924 B-2496 
ppb ppb ppb ppb 
-.0001 -2.524 . 9225 - . 0005 
. 0001 26.191 .4807 2.8392 

54 . 50 1038. 52.11 527000. 

-.0001 -10.19 .4022 3 . 278 
-.0002 -24 . 03 1. 015 -1.645 
-.0001 26 . 64 1. 350 -1.635 

LC Pass LC Pass LC Pass LC Pass 
7 . 500 71.20 6 . 900 11.10 
-7.500 -71.20 -6.900 -11.10 

• 
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Analysis Report QC Standard F r i 10-23-98 02:17:49 PM page 

Method: UONLY Sample Name: CRI 
Run Time: 10/23/98 14:15:18 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem A13082 Co2286 Fe2599 
Units ppb ppb ppb 
Avge 147 .4 100. 4 200.6 
SDev 10.6 . 6 1.3 
%RSD 7.169 . 5815 .6666 

#1 138. 3 100.4 199.1 
#2 144. 9 101.0 20C. 9 
#3 159. 0 99.85 201.7 

Errors QC Pass QC Pass QC Pass 
Value 200.0 100.0 200.0 
Range 50.00 50.00 50.00 

Elem Ca3179 
Units PPb 
Avge 1017 . 
SDev 13. 
%RSD 1.251 

#1 1002. 
#2 1022. 
#3 1026 . 

Errors QC Pass 
Value 1000. 
Range 50 . 00 

Operator: MDL 

Mn2576 U-3670 V-2924 -2496 
ppb PPb PPb Pb 
29 .63 395.0 97 .18 ;04.9 

. 00 25.7 2.54 8.5 
. 0006 6. 503 2.618 4.154 

29. 63 423.2 97.60 195.0 
29.63 388.9 99.49 209.8 
29. 63 372. 9 94.45 209.8 

QC Pass QC Pass QC Pass QC Pass 
30.00 400.0 100.0 200.0 
50. 00 50.00 50.00 50.00 
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Analysis Report QC Standard F r i 10-n3-98 02:21: 31 PM page 

Method: UONLY Sample Name: ISA 
^ f c n T.̂ me: 10/23/98 14:19:00 
^^Cmment: 
Mode: CONC Corr. Factor: 1 

Elem A13082 Co2286 Fe2599 
Units ppb ppb ppb 
Avge 504000. . 8388 183200. 
SDev 4283. 1. 635 1578. 
%RSD .8498 194. 9 .8615 

#1 506500. .2287 183800. 
#2 499100. 2.691 181400. 
#3 506400. -.4031 184300. 

Errors QC Pass NOCHECK QC Pass 
Value 500000. 200000. 
Range 20.00 20.00 

Elem Ca3179 
Units ppb 
Avge 476100 . 
SDev 3156 . 
%RSD . 6630 

#1 476900. 

ml 472600. 

¥ 478800. 

Errors QC Pass 
Value 500000. 
Range 20.00 

Operator: MDL 

Mn2576 U-3670 V-2924 B-2496 
ppb ppb ppb ppb 
3.846 -72.01 5. 691 -26.10 
. 033 39.82 . 984 6.18 

.8619 55.30 17.29 23. 67 

3.859 -27.11 6.637 -29.08 
3.808 -85.88 5.764 -30.21 
3.871 -103.0 4.673 -18.99 

NOCHECK NOCHECK NOCHECK NOCHECK 
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Analysis Report QC Standard F r i 10-23-98 02:25:12 PM page 

Method: UONLY Sample Name: ISB 
Run Time: 10/23/98 14:22:41 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem A13082 C02286 Fe2599 
Units ob ppb ppb 
Avge 94100. 445.8 179600. 
SDev 4747 . 3 . 2 1272. 
%RSD . 9609 . 7116 . 7034 

#1 491900. 442. 9 179300. 
#2 490800. 445 . 3 178500. 
#3 499500. 449.2 181000. 

Errors QC Pass QC Pass QC Pass 
Value 500000. 500.0 200000. 
Rang3 20.00 20.00 20 . 00 

Elem Ca3179 
Units ppb 
Avge 466700 . 
SDev 2762. 
%RSD . 5919 

#1 465700. 
#2 464600. 
#3 469800. 

Errors QC Pass 
Value 500000 . 
Range 20.00 

Mn2576 U-3670 V-2924 B-2496 
ppb ppb ppb ppb 
415.8 4727 . 460. 5 913.1 

2.5 65. 2.7 13.6 
. 5939 1. 371 . 5930 1.488 

414.4 4799. 461. 5 908.1 
'14.4 4706. 457.4 902.8 
418. 6 4674. 462. 928.5 

QC Pass QC Pass QC Pass QC Pass 
500.0 5000. 500.0 1000. 
20.00 20 00 20.00 20.00 
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Analysis Report QC Standard 

^ethod: UONLY Sample Name: CCV 
A n Time : 10/23/98 14:26:23 
Rmment: 
Mode: CONC Corr. Factor: 1 

Elem A13082 Co2286 Fe2599 
Units PPb PPb PPb 
Avge 4930. 2418. 4910. 
SDev 19. 16 . 30. 
%RSD .387? .6430 . 6209 

#1 4919. 2401. 4889. 
#2 4918. 2420. 4896 . 
#3 4952. 2432. 4945 . 

Errors QC Pass QC Pass QC Pass 
Valu 5000. 2500. 5000. 
Range 10.00 10 . 00 10 . 00 

Elem Ca3179 
Units PPb 
Avge 24280. 
SDev 123 . 
%RSD . 5049 

T i 10-23-98 02:28:55 PM page 

Operator: MDL 

# i 

Errors 
Value 
Range 

Mn2576 
PPb 

3666 . 0 
6 . 5 

. 9709 

Q66 .6 
Q660.4 
Q673 .1 

QC F a i l 
750.0 
10 . 00 

U-3670 V-2924 B-2496 
ppb ppb PPb 
9857 . 2382. 473S. 

61. 16 . 52. 
. 6159 . 6622 1.098 

9863 . 2373 . 4699. 
9794 . 2373 . 4718. 
9915. 2400. 4797 . 

QC Pass QC Pass QC Pass 
10000. 2500. 5000. 
1- . 00 10.00 10 . 00 

24210. 
24200. 
24420. 

QC Pass 
25000. 
10 . 00 
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Analysis Ret 

Method: UONL 
Run Time: 1C 
Comment: 
Mode: CONC 

Elem 
Units 
Avge 
SDev 
%RSD 

ffl 
#2 
#3 

Errors 
High 
Low 

Elem 
Units 
Avge 
SDev 
%RSD 

#1 
#2 
#3 

' 13' 

.2. 
28. 61 

-49.C 
-28.5 
-50.3 

LC Pas 
61.20 
-61.20 

Ca3179 
ppb 
1.859 
3.393 
182. 5 

5 . 251 
1.862 
-1.536 

Blank Sample 

Sample Name: CCB 
3 14:30:06 

. Factor: 1 

Co2286 

.3805 
1.782 
468.2 

.7719 
1.934 
-1.564 

' Pass 
20 
.20 

F r i 10-23-93 02:32:37 PM page 

Operator: MDL 

3-2496 
pb 
0.547 
10.24 
156.4 

H18.02 
3.267 
-1.648 

LC Pass 
11.10 
-11.10 

Fe2599 Mn2576 U-3670 V-2924 
ppb ppb ppb ppb 
.8703 -.0000 -39.08 . 9145 
1.832 .0001 16.85 2. 619 
210. 5 385.9 43.10 286.4 

2.924 -.0000 -22.46 1.729 
.2821 -.0002 -38.64 3.030 
-.5956 .0001 -56.15 -2.015 

LC Pass LC Pass LC Pass LC Pass 
13.80 7 . 500 " . .20 6.900 
-13.80 -7.500 -71.20 -6.900 

Errors LC Pass 
High 39.00 
Low -39.00 
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Method: UONLY Method Report 

ATUS INFORMATION ** 

F r i 1C-23-9S 03:01:12 PM page 

r s i o n : 49.0 
Date Created: 04/01/96 03:26 

Number of elements: 8 

# of l i n e s c a l i b r a t e d : 0 
# of l i n e s standardized: S 

Date L?.st Updated: 10/23/98 12:20 

Number of l i n e s : 8 

10/23/98 12:27 - 10/23/98 12:27 

Data c o l l e c t i o n mode: Spectrum S h i f t e r <6 positions> 

Approx. time f o r analysis 2.2 mins. 

P r o t e c t i o n s t a t u s : Un-protected 

METHOD INFORMATION ** 

Sample I n t r o d u c t i o n Device 
C a l i b r a t i o n Mode: 

Normal 
Concentration 

Default Setup: 

Number of Repeats : 3 
Flush Time (sec) : 45.0 
Auto-Increment Sample Names? No 

Default F i l e Names: 

Analysis Data F i l e 

C a l i b r a t i o n Data F i l e 
C a l i b r a t i o n Stds Table 

IC1023A 

IC1023A 
IC1023A 

Auto-store Analysis Data? Yes 
Auto-store Stdzn Data? Yes 
Store I n d i v i d u a l Repeats? Yes 
Aut o - p r i n t Analysis Data? Yes 
Auto - p r i n t Stdzn Report : None 
Condensed P r i n t Format? No 

Autosampler Table 
Sample L i m i t s Table 
Blank L i m i t s Table 
QC Theck Table 

IC1023A 
LR 
MB846 
CCV 
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Method: UONLY Method Report F r i 10-23-98 03:01:12 PM pace 

INTERNAL STANDARDS INFORMATION ** 

# Elem Symbol Wavelength Pre-integration 
1 Time 0 
Ratio Cc: stant/Intensity M u l t i p l i c a t i o n Factor: 1 

Integration Us-
5.0 Yes 

'mbol Wavelength Pre-integration # Elem 
2 Time 0 
Ratio Con, ant/Intensity M u l t i p l i c a t i o n Factor: 1 

Integration Used? 
5.0 No 

# Elem Symbol Wavelength Pre-integration 
3 Time 0 
Ratio Constant/Intensity M u l t i p l i c a t i o n Factor: 1 

Integration Used? 
5.0 No 

# Elem Symbol Wavelength Pre-integration 
4 Time 0 
Ratio Constant/Intensity M u l t i p l i c a t i o n Factor: 1 

Integration Used? 
5.0 No 

# Elem Symbol Wavelength Pre-integration 
5 Time 0 
Ratio Constant/Intensity M u l t i p l i c a t i o n Factor: 1 

Integration Use 
5.0 No 

# Elem Symbol Wavelength Pre-integration 
6 Time 0 
Ratio Constant/Intensity M u l t i p l i c a t i o n Factor: 1 

Integra t i o n Used? 
5.0 No 

# Elem Symbol Wavelength Pre-integration 
7 Time 0 
Ratio Constant/Intensity M u l t i p l i c a t i o n Factor: 1 

Integration Used? 
5.0 No 
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Method: UONLY Method Report F r i 10-23-98 03:01:12 PM rape 

ffPUT INFORMATION ** 

f 
Out 

)utput Mode: Concentration 
Override Print Limits? Yes 
Override Significant Figures? No 
Apply Background Correction? Yes 
Apply Blank Subtraction? No 
Limits Table: LR Check? No 
Correction Factor: 1 

Report to: 
Screen Avgs 
Printer Avgs, Stats, Reps, Errs, Units 
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Method: UONLY Element Information F r i 10-23-98 03:01:12 PM page 4 

Element: Al Co Fe Mn U 
Wavelength: 308.215 228.616 259.940 257.610 367.007 

Element Name: A13082 Co2286 Fe2599 Mn2576 U-3570 WW 
Line Swit:h Cone: 0 0 0 0 0 
Peak SS O:fset: 0 0 0 0 0 

Timing Gr p No.: 1 1 1 1 1 

P r i n t Lim Low: 0 0 0 0 0 
P r i n t Lim "Ugh: 0 0 0 0 0 

Sig n i f i c a r . i g r s : 4 4 4 4 4 
P r i n t Unit^ ppb ppb ppb ppb ppb 

BKG Low SS c i f s e t : -16 -16 -18 NONE -24 
BKG High SS Offset : NONE NONE NONE 18 NONE 
BKG Element Name: —n/a — — n / a — — n/a— — n / a — — n / a — 
BKG Factor: — n / a — — n/a — — n / a — — n / a — — n / a — 

Stdz. Method: 2pt Uncalib 2pt Uncalib 2pt Uncalib 2pt Uncalib 2pt Uncalib 
Std #1 (High) Name SI SI SI SI S2 

Conc/Sig: 10000 5000 10000 1500 20000 
Std #2 (Low) Name: SO SO SO SO SO 

Conc/Sig: 0 0 0 0 0 
Std #3 Name: — n/a — - - n / a — — n / a — --n/a— — n / a — 

Cone : — n/a— — n/a— — n/a— — n / a — — n / a — A 
Std #4 Name: --n/a-- --n/a— --n/a— — n / a — — n / a — W 

Cone: —n/a — — n/a— — n/a— — n / a — — n / a — 
Std #5 Name: --n/a — — n/a — --n/a-- — n / a — — r 'a— 

Cone: --n/a — — n/a — — n / a — —n/a-- --n/a— 

Y - i n t e r c e p t : 209 . 309 - 1 . 5531 -9 . 37509 0 -108.995 
Slope: 3659.25 2912 . 06 4394.57 21166 . 5 2386 . 76 

Date Standardized: 10/23/98 10/23/98 10/23/98 10/23/98 10/23/98 
Time Standardized: 12:27 12:27 12:27 12:27 12: 27 

Offset (AC): 0 0 0 0 0 
Gain ( A i ) : 1 1 1 1 1 
Curvature (A>): 0 0 0 0 0 
Exponent ): 1 1 1 1 1 

Max. I n f l e on: NONE NONE NONE NONE NONE 

Date of F NO FIT NO FIT NO FIT NO FIT NO FIT 
Time of F 

Use IECs; YES YES YES YES YES 
Number of Cs: 1 0 4 6 4 7 
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Method: UONLY Element Information F r i 10-2^-98 03:01:12 PM page 

«f e c t i n g Element 
fac* or: 
f a c t o r : 

use? : 

MO2020 
. 00706 
0 
NO 

Ni2316 
. 000437 
0 
NO 

U-3670 
-.00023 
0 
YES 

U-3670 
0 
0 
NO 

A13082 
- . 00012 
0 
YES 

E f f e c t i n g Element 
k l f a c t o r : 
k2 f a c t o r : 
use? : 

V-2924 
. 022673 
0 
YES 

Fe2599 
.00006 
0 
YES 

Mn2576 
-.00669 
0 
YES 

V-2924 
.000061 
0 
YES 

B-2496 
- . 00045 
0 
YES 

Affecting Element: Ti3349 
kl factor: 0 
k2 f a c t o r : 0 
use?: NO 

Ti3349 
. 0017 
0 
NO 

V-2924 
.000897 
0 
YES 

MO2020 
-.0002 
0 
NO 

Co2286 
.00124 
0 
NO 

A f f e c t i n g Element: Pb2203 U-3670 
k l f a c t o r : -.00016 -.0002 
k2 f a c t o r : 0 0 
use?: NO YES 

MO2020 
.00015 
0 
NO 

Fe2599 
-.00002 
0 
YES 

Fe2599 
-.0071 
0 
YES 

A f f e c t i n g Element 
k l f a c t o r : 

f a c t o r : 

Fe2599 
-.00012 
0 
YES 

-n/a-
-n/a-
-n/a-
-n/a-

A13082 
.000033 
0 
YES 

-n/a-
-n/a-
-n/a-
-n/a-

Mn2576 
-.00004 
0 
YES 

A f f e c t i n g Element 
k l f a c t o r : 
k2 f a c t o r : 
use 

Ni2316 
-.00024 
0 
NO 

•n/a-
-n/ a-
-n/a-
-n/a-

Ca3179 
.000011 
0 
YES 

•n/a-
-n/ a-
•n/a-
-n/a-

V-2924 
- . 06254 
0 
YES 

A f f e c t i n g Element 
k l f a c t o r : 
k2 f a c t o r : 
use? : 

Co2286 
.004243 
0 
YES 

-n/a-
-n/a-
-n/a-
-n/a-

•n/a-
-n/a-
-n/a-
-n/a-

•n/a-
-n/a-
-n/a-
-n/a-

Ca3179 
.000073 
0 
YES 

A f f e c t i n g Element: Mn2576 
k l f a c t o r : .001243 
k2 f a c t o r : 0 
use?: YES 

- n / a -
-n/ a-
-n/ a-
-n/a-

-n/a-
- n / a -
-n/a-
-n/ a-

•n/a-
-n/a-
-n/a-
-n/a-

--n/a--
--n/a--
--n/a--
--n/a--

A f f e c t i n g Element: U-3670 
k l f a c t o r : .00244 
k2 f a c t o r : 0 
use?: YES 

--n/a-
--n/a — 
— n/a — 
—n/a--

•n/a-
-n/a-

- n/a 
--n/a— 

•-n/a-
--n/a-
--n/a-
--n/a-

--n/a--
—n/a--
--n/a--
--n/a--
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Method: UONLY Element Information F r i 10-23-98 03:01:12 PM page 

Affecting Element: Ca3179 
k l factor: .00003 
k2 factor: 0 
use?: YES 

— n/a — 
— : i / a — 
— n / a — 
--n/a— 

— n/a — 
— n.'a— 
— n. a— 
— n / a — 

— n/a-
—n/a-
— n/a-
—n/a-

—n/a--
--n/a — 
--n/a— 
--n/a— 

Element: V 
Wavelengti. 292.402 

Element Name: V-2924 
Line Switch Cone: 0 
Peak SS Offset: 0 

Timing Group No.: 1 

Print Limit Low: 0 
Print Limit High: 0 

Significant Figrs: 4 
Print Units: ppb 

BKG Low SS Offset: -12 
BKG High SS Offset:NONE 
BKG Element Name: — n / a — 
BKG Factor: — n/a— 

B 
249.678/2 

B-2496 
0 
0 

0 
0 

4 
ppb 

NONE 
18 
— n/a-
— n/a-

Ca 
317.933 

Ca3179 
0 
0 

0 
0 

4 
PPb 

NONE 
18 
—n/a-
— n/s-

Stdz. Method: !pt Uncalib 2pt Uncalib 2pt Uncalib 
Std #1 (High) Name:Sl S2 SI 

Conc/Sig: 5000 10000 50000 
SJtd #2 (Low) Name: SO £0 SO 

Conc/Sig: 0 - 0 - 0 
Std #3 Name: — n / a — --n/a— —n/a-

Conc : — n / a — — n / a — —n/a-
Std #4 Name: --n/a-- --n/a-- --n/a-

Conc: --n/a-- --n/a-- —n/a-
Std #5 Name: --n/a-- --n/a-- —n/a-

Conc: -- /a-- — n / a — --n/a-
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Method: UONLY Element Information : i 10-23 

- i n t e r c e p t : 
pe: 

Date Standardized: 
Time Standardized: 

-.234698 
3520.47 

10/23/98 
12 : 27-

-1 .63869 
24580.3 

10/23/98 
12 : 27 

-4 . 34369 
4072.21 

10/23/98 

Offset (AO) : 0 0 0 
Gain (Al) : 1 1 1 
Curvature (A2) : 0 0 0 
Exponent (n): 1 1 1 

Max. I : f l e c t i o n : NONE 

Date of F i t : NO FIT 
Time of F i t : 

Use I I .s: YES 
Number of IRCs: 6 

A f f e c t i n g Element: Th3180 
k l f a c t o r : .002 
k2 f a c t o r : 0 
use?: NO 

NONE 

NO FIT 

YES 
6 

Ba4934 
. 000613 

NO 

NONE 

NO FIT 

YES 
2 

A130S2 
. 000046 
0 
YES 

A f f e c t i n g Element: Fe2599 
f a c t o r : .000092 
f a c t o r : 0 

use?: YES 

Co22S6 
.001494 
0 
YES 

U-3670 
-.00806 
0 
YES 

A f f e c t i n g Element: Mn2576 Fe2599 --n/a-
k l f a c t o r : -.00015 -.00047 - —n/a-
k2 f a c t o r : 0 0 —n/a-
use?: NO YES --n/a-

A f f e c t i n g Element: Mc:020 Mo2020 —n/a-
k l f a c t o r : -.0055 -.0004 --n/a-
k2 f a c t o r : 0 0 —n/a-
use?: NO NO —n/a-

A f f e c t i n g Element: Ti3349 U-3670 --n/a-
k l f a c t o r : .00045 -.0002 --n/a-
k2 f a c t o r : 0 0 —n/a-
use?: NO YES --n/a-

A f f e c t i n g Element: U-3670 Ca3179 --n/a-
k l f a c t o r : -.00662 .000073 --n/a-
k2 f a c t o r : 0 0 --n/a-

^ ^ ? : YES NO --n/a-



S t a n d a r d i z a t i o n R p t . Tue 10-~ v8 02 : 12 4 7 PI-' 

"lathed: MIX Standard: SO 

E1 p. in A g 3 23 0^/ A1303 2^/ 
Avge .00184 .01.64 

. 00241 .0003 -
%RSD 1 . 84 2 . 000 

ttl '-•455 .0166 
#2 . 113 .0167 
tt3 -. .J0013 .0161 

^1 em Ca3179 Ca3968 
Avge . 0005 .28211 
SDev . 0001 .00085 
%RSD 12.50 .30109 

ttl .0006 .28253 
tt2 . 0005 .28113 
tt3 .0005 .28267 

Elem Fe.259%/ K-7664 
Avge .00429 .05149 
SDev .00054 .02623 
%RSD 12.564 50.94 5 

ttl .00487 .07960 
tt-2 .00380 .04720 
tt3 .004 20 .02767 

Elem Na5889 Ni.23 16. 
A v y e. . 1 8 S 18 . ooo.;:-(v 
-SDev .01091 .00 54 7 
%RSD 2.2 583 683 .-79 

ttl . 4 7100 . 00660 
tt2 .4 864 7 .00007 
HZ .4^207 .004 27 

r. 1 em 1960/2 Si. 2881 
Avge - . 00016 .01353 
SDev .00418 .00024 
"iRSD 2688.9 1.8028 

ttl -•. OC2ZZ .01560 
»2 .00 ,7 .01327 
tt3 - .< 280 . 0151.5 

Elem 
Avge 
SDev 
%RSD 

ttl 
tt2 
tt3 

As 1 8 9 0 . / 8 - 2 4 9 6 / 
. 0 0 2 8 8 . 0 1 4 5 X 

. 0 0 1 3 3 
6 3 . 6 7 8 

- . 004 83 
-.00260 
-.00120 

Cd2265 / 
.0046*' 
.00989 
210.96 

.01607 
-.00187 
-.00013 

Li6707 
.01042 
.00196 
13.784 

.00Ct.7 

.01007 

.01255 

2203,'l y 
. O-v.-;"'" 
.01828 
40.720 

. 7^4 5 

. 014 5 

. 0147 

. 01 A 5 

Co2?86 
-- . 0009^ 
.000^2 

98.974 

-.00200 
-.00040 
- . 00040 

Mg2790 
-.0001 
. 0004 

312.2 

-.0006 
. oooo 
. 0002 

2 203/2 
-.005 Q) 
.OUOSO 

1-3.4 55 

-.00567 
-.00527 
• .00680 

Ba4 934 . 

. 00.1. 1.9 
8 . 4964 

.01267 

.01420 

.01500 

Be3130 
.00618 
.000o7 
10.017 

.00540 

.00660 

.00653 

Cr2677 
. 0 J1.62 
.00033 
20.272 

.00200 

... J147 

.0^140 

Mg2852 
.01089 
.00235 
21 . 571. 

.01280 

.01 1.60 

.00827 

o z 4" 
0086 
.00080 
9.2303 

.00787 

.00947 

.00867 

rin: 
. 0005 
. 0001 
27 . 1.5 

. 0007 

. 0004 

.000 5 

. 00820 

.00727 

. 00780 

.01747 

.01720 

.01807 

-.02367 
. 004 80 
.00307 

Ti;;34* 
-.00140 
.00048 

34.3 39 

-.00153 
-.00087 
-.00180 

.01787 

.00807 
-.00520 

Tl. 1908 
•• .01673 
.00367 

21.395 

-.02030 
-.01593 
-• .01360 

. 0021. 

. 0075 

. 0056 
-.0025 
-.00^5 

Fe2714 
. 0003 
. 0004 
137.8 

.0003 

.0001 

. 0000 

2576/^ Mo20: 
.00464 
0007." 
. 5 . 81 1. 

.004 60 

. 00540 

.00393 

.1.960/1 V/ 

.0059 7 
1.11. .05 

. 00140 
~ . 00987 
• .00767 

V-2924 
.0004 
. 0003 

76. 38 

-.0001 
-.0003 
•.0007 

.00027 

.00053 

.00053 

T 
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S t a n d a r d i z a t i o n R p t . Tue 10 :7-<»n 0 7 : 1 2 : •<> 7 PM 

JT tS t d 1 2 S -J 5 o 
fode Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUS"' NO" 
Elem 
Navlen 
Avge 15000 
SDev .0000000 --
%RSD .0000000 - --• - • 

ttl 15000 
tt2 15000 
tt3 15000 
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S t. a n d a r d i 2 a t i o n R p t. 

•'!-•?;,-.(••,! : M I X 

i. J am 
A v g e 
"C'ev 
is; RSD 

ft J 
tt2 
If 3 

' 2 8 0 
1.80 
4 8 2 
1 4 8 

07 
•'60 

7 73 

••J / i da r 

A13082 
. 93 14 
.0015 " 
. 1585 

. 9331 

. 9303 

. 9307 

:! : SI f; 

As 1890 
1.039 7 
.004 3 

.41357 

1.0401 
1.0437 
1.0352 

6- 2 4 9 D 

. 9386 

. 0 0 ' 

.7126 

. 9 3 8 0 

. 9 3 2 3 

. 94 5 6 

7 ••- Q B 

Lia4 9 3 4 
.3 . 5 0 9 0 

. 0 0 1 . 7 
. 0 4 9 5 9 

3.5104 
3.5071 
3.5096 

I 9 : A j pro 

Be 
1.7 

"0 
"29 
" 4 

•13 

3 9 
2 3 5 
3 1 4 

6 1 2 2 3 0 
—J T — -» 

. 0.19 a 
2 . 7 0 2 

. 7 5 2 9 

. 71.33 

. 7 3 4 8 

r l e m 
f v g e 
S D e v 
?nRSD 

CaJ 8 
1 2 5 8 

. >8 
. 4 6 0 , , 0 

Cd2265 
15.340 

. 026 
.16935 

Co2286 
1.6004 
.0051 

.31967 

C r ? 177 
. 74 54 9 
.004 34 
.58274 

CU3247 
. 9413.1 
.00121 
.12853 

.2599 
.3520 
.0213 
39860 

K-7664 
4.1327 
. 0669 

1.6194 

tt2 
»3 

126.41 
125.64 
125.28 

15.319 
15.333 
15.369 

1.6057 
1.5955 
1.5999 

.75000 

.74133 

. 74 513 

.94180 

.94220 

.93993 

5.3766 
5.3381 
5.3415 

4 . 194 5 
4.0616 
4.1421 

E lem 
Avge 
SDev 
%RSD 

L i 6 7 0 7 
181.79 

. 35 
. 1.9515 

Mg2852 
61.502 

. 203 
.32940 

MO2020 
3.6344 
. 0038 

.10431 

Na53S9 
30.115 

. 009 
. 02952 

N i 2 3 1 6 
1.6108 
. 0029 

.17923 

2 2 0 3 / 1 
3.0321 
.1014 

3.34 31 

2203/2 
1. . 8876 
. 034 1. 

1. .3053 

ttl 
tt2 
tt3 

1.81. . 50 
132. 18 
1.31 . 69 

61.735 
61 .. 4 08 
6 1. .364 

3.637 5 
3.o302 

. O 5 S 

30 107 
30.125 
30.113 

1 . 613 3 
1. .6077 
1.6115 

3.1489 
2.9800 
2.9674 

1.8498 
1.9159 
1 . 3971. 

Elem 
(••W/O.r. 

SDev 
°„R5D 

2068/1. 
.1 . 5868 
.0655 

4.1302 

2068/2 
85398 
.02294 
2.6864 

1.960/1. 
. 8 2 1 D 0 
.03671 
4.4 679 

1.960/2 
. 9 ; 4 9 
.01791 
1.9587 

S i 2881. 
.07 1 11 
.00051 
.71603 

Sri 1899 
1 . 289J. 
. 0. 95 

.73805 

Sr421.5 
14.39o 

. 028 
.19371 

ttl 
tt2 
tt3 

1.5111 
1.6270 
1.6221 

.33047 

. 3 ' 53 

. 84093 

.86347 

.30640 

.794 93 

.39407 

.92753 

.92137 

.07167 

. 07Or.7 

. 07 .1.00 

1.2974 
1.2787 
1.2913 

14.428 
14.330 
14.330 

E lem 
Mvge 
SDev 
%RSD 

T i 3 3 4 9 
3.8054 
. 0062 

. 16408 

'Ob 
. 02 
062 
397 5 

Zn213S 
.61196 
.00054 
.03806 

tt 1 
tt2 
K3 

3.8114 
3.7989 
3.8058 

. 1032 
. . i. 123 
1.1151 

.61253 

.61187 

.61147 
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s t a n d a r d i z a t i o n Rpt. Tue 10-27-QB 02:]<=>:41 PM C.,V:,: 

l ^ t S t d 1 2 4 5 6 7 

i j j d e Time NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSu 
Elem 
Wavlen 
Avge 15000 
SDev .OOOOOOO --
%.RSD .OOOOOOO -

ttl 15000 
tt2 15000 
tt-3 15000 
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• t a n d a r d i z a t i o n R p t T u : •3 f: ' 

i r : t h e -

E 1 am 

'".r if>v 
'̂ Rsr> 

tl-1 
8 2 
8 3 

r l e m 
A v g e 
S D e v 
%RSD 

MI>. 

Ag32S0 
1.5002 
. 00 5.1 

."39PR 

• 005 
1 951 
1 53 

Cc 9 
.5. -
. 00. ' 
. 6803 

t a n d a r d 

A 13032 
1 . 851 
. 0 10 •" 

.5 158 

1 . 850 
1 . 84 1 
1 . 860 

Ca3968 
254.60 

1 . 78 
.69721 

Ai.; 1.390 
2.0744 
. 024 9 

1.2095 

2.0884 
2 . 04 56 
2.0392 

Cd226 5 
30.103 

.315 
1.0479 

b 2 4 
: . 
. ..-"0 

1 . 0'"<7 

1 . .. 
1 . 84 5 
1. . 886 

Co-^86 
5.1S69 
.0158 

.4 9484 

M4 9- :} 
r? r.'< ~* •• 
. 0(..O9 

.88326 

o . 94 4o 
6.8262 
6.9101 

C r 2 6 7 7 
1.482. 
. 0096 

.64513 

Be 3 J 3>' 

>2851 

34.730 
34.533 
34.900 

Cu324 7 
1. . 8523 
.0113 

.61221 

. 4 72 

. 4 34 
i . 4 6 5 

Fe2714 
1 . 1 56 
.005 

. 4329 

it 2 

.. i em 
Avge 
SDev 
5';;RSD 

.5586 

. 5549 

.5625 

Fe2599 
10.683 

.055 
. 51539 

255.31 
252.59 
255.92 

K-7664 
8.5509 
. 0823 

.96882 

30.221 
29.745 
30.341 

L i 6 7 0 7 
359.22 

4 . 10 
J. . 14 16 

3.1842 
3.1726 
5.2038 

Mg2790 
1 . 888 
.014 

. 7667 

1.4803 
1.4 735 
1.4924 

Mg2852 
126.15 

. 79 
.624 57 

1.3607 
1.3394 
1.8567 

Mo2020 
7.304 7 
. 0231 

.31579 

1.156 
1.151 
1 . 16 1. 

Na5889 
60.182 

. 509 
.84612 

ttl 
**2 
rtZ 

10.678 
10.631 
10.741 

8.5761 
8.4 583 
3.6181 

558.o? 
355.42 
363.57 

1 . , 80 
J. . 879 
J. . 904 

12o .01. 
125.4 4 
.127 . 00 

7.3007 
7.2839 
7.3295 

c,0 . 23 5 
59.o4 9 
60.664 

Elem 
Avge 
-SDev 
%RSD 

N i 2 3 1 6 
3 . 1.482 
. 0286 

.90887 

2 2 0 3 / 1 
5 . 9 i. .1. 0 
. 0736 

1.3293 

2203/2 

. 04 58 
1 .2252 

2-068 / 1 

.0 54 .1. 
E.6927 

2068/2 
i.. (.:.9C7 
. 0086 

.5082 5 

1.960 / 1 
.1. . o35o 
. 0216 

1.-. 3234 

1960/1 
1 . 8 330 
.0182 

. 99149 

81 
8 2 
83 

3.1594 
3.1157 
3.1696 

5.8353 
5.9056 
5 . 9921. 

3.7905 
3.7015 
3.7269 

3.256 1. 
3 . 1 •-,59 
3.'594 

1. . 690 1 
J .6986 
1. . 707 3 

1.6172 
1.6256 
1. . 6581 

1 . 851. 5 
1.8151 
1.8 324 

Elem 
Avge 
SDev 
%RSD 

S i 2 8 f 

. 12 c 

.00 
- 38 

S n l 8 9 9 
2.5605 
.0173 

.6764 5 

S r 4 2 1 5 
23.386 

. 230 
.81191 

7 i,. 34 9 
7 . c:. 123 
. 0376 

. 4 9415 

T 1 .1.908 
1.2113 
. 0234 

1.0590 

Zn2138 
1.2051 
.0102 

.84 395 

81 
82 
83 

12 
l l 

2.5549 
2.5467 
2.5799 

28.542 
2 8 . 1 2 1 
28.4 94 

7 . 6274 
7.5695 
7.6400 

2 . 2 1 9 1 . 
2 . 1 8 5 0 
'-> T -ogc j 

1. . 2 0 9 8 
1 . 1 9 3 5 
1 . 2 1 2 1 

128 



; t. a n d a r d i 7 a t i o n R p t Tue 1C-27-9S 02: 54 \'\-

: i 1 

ha : -
(I J. eni 
Wav]en 
Avge 
SDev 
l!;RSD 

T j me 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUO 

#1 
#2 
#3 

15000 
15000 
15000 

129 



S t a n d a r d i. z a t i o n Rot ' 7 -1 ;' 

Method: MIX 

ET eni 
Avge 
SDev 
?„RSD 

tf J 
82 

as 

A ]. 308 
.1 7 . 73 

. 07 
. 3876 

17.76 
17.77 
17 . 65 

Stand; 

Ca5.!79 
6 . 659 
. 04 6 -

. 6949 

6.692 
6 . 680 
6 606 

f e 27 j.4 
5.44 8 
.019 
"574 

5 . 4 55 
5.462 
5.425 

K- 7664 
81.4 84 

. 24o 
.3024 0 

81.764 
31.303 
81.384 

Mg."7°' 
i ; . . 24 

.. 4 187 

J. 1 . "7 
1 1 . 26 
11.18 

Na5389 
288.66 

J. . 68 
.58179 

290.50 
288. 2t 
287 . 2" 

I 0 

"57 

... 9 . 02 
109.67 
109.28 

Elem 
Avge 
SDev 
%RSD 

2203/9 
70.465 

. 158 

V-2924 
6.236 
. 026 
4225 

81 
82 
83 

70.644 
70.404 
70.348 

6.249 
6. 253 
6. 205 

I n t S t d 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
Time 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

#1 
82 
83 

1 5000 
1 5000 
1 5000 
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S ..and. . d i z a t i o n Rpt 

Method: MIX 

i i f i i 

i am 
Avge 
GDev 
%RSD 

Mr.2T.7o 
24 . 4 5 

. J 5 
.6160 

itandar d . 

81 
82 
83 

24 . 4 9 
24 .26 
24 . 54 

I n t S t d 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
Time 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

81 
82 
83 

1.5000 
15000 
1.5000 

1.31 



A n a ]. y s i. s R e p o r t 

M e t h o d : M IX 
R u n T i m e : 1 0 / 2 7 / 9 ? 

(.inU'I 1 o n I.: 
In o d e . : CONC Co r r 

QC Standard 

»«r>lo Name;: ICV 
1 4 . - 1:36 

f a c t o r : 1 
1 / 

On 

i : 0 5 CM 

.rs t r., i • 

F 1 ent 
U n i t : 
A v g e 
S D e v 
%RSD 

A.:.i3230 
; ; D v / 
C 0 . 2 1 6 0 

2 . 3 1 5 1 
. 6 2 5 3 2 9 5 

A13082/ 
PPM ^ 
5.760715 
.027742 

.7376SS7 

A31S90 
ppb 
371 .034 5 

4.34 33 
1 . 170589 

B- 2 1 C ' 0 

ppb j / 
367.2704 
4 . 6 1 12 

Ba4 934 
ppb 1 / 
3 75.0095 

2.3822 
.6386556 

Be. 3.1.30 
ppb 
369.3520 

2.4 552 
.6633285 

i 2230 
ob 
36.01 .1.2 
6.9098 
.79004 7 

tt 1 
82 
83 

371.8314 

367.5638 

3.772330 
3.780759 
3.729051 

371.7425 
374.9803 
366.3807 

365 0715 
372.5695 
364.17 01 

373.34 91 
37-, .8584 
370.3212 

370.8793 
371.6266 
367.0500 

388.064 3 
391.6618 
378.3076 

E r r o r s 
V a l u e 
Range 

Elem 
U n i t s 
Avge 
SDev 
°oRSD 

QC Pass 
375.0000 
10.00000 

Ca3179 
PPM 
1.526998 
.015596 

1.021339 

QC Pass 
3.750000 
10.00000 

Ca3968 
PPM 
1 .472907 
.007388 

.5015320 

QC Pass 
375.0000 
10.00000 

Cd2265 . 
ppb ^ 
375.5207 

4.1318 
1.113598 

QC Pass 
375.0000 
10.00000 

Co228ty 
ppb 
374.1972 

2.2675 
.605971.5 

QC Pass 
375.0000 
1C.00000 

Cr2677 
ppb 
372.0500 

2.9274 
.7868266 

QC Pass 
375.0000 
10.00000 

Cu524 7 
ppb \S 
371.9390 

1.7768 
.4 777 151 

QC Pass 
375.0000 
10.00000 

f e 2 7 1 4 
PPM 
3.333629 
.034 63 3 

. 903391o 

ttl 
tt2 
83 

E r r n r s 
VV. I 11.'-

-Range 

E lem 
Uni t s 
Avge 
SDev 
".RSD 

1. . 534 4 96 
1.5374 29 
1.509069 

QC Pass 
].500000 
10.00000 

V 
; . 7 1 1 4 4 7 
. 021.859 
5889601 

1.471461 
1.480911 
1.4 6634 9 

QC Pass 
I . 500000 
1.0 .. 00000 

K-7o64 
ppb 
3641.931 

56.397 
1.543554 

37 7 . 031.6 
578.7571 
570.793 4 

QC Pass 
,"*' 7 1 , 0 ( C'' 
J.O . 00000 

I. i.6707 
ppt) 
5008 . .1 59 

52.4 39 
I. . 0785,60 

374.3260 
376.084 0 
571.6316 

QC Pass 
"'7 '• . 0000 
.1 0.00000 

Mg2790 
PPM 
2 . 996525 
.026329 

.39 534 51 

373.3204 
374 . 1.27 5 
368.7020 

QC Pass 
375.1.- 0 0 0 

10.00000 

Mg2352 
PPM 
2 . 90 1. 9.1. j 

. 020423 
.7037655 

370.9338 
373.990 5 
370 . 8926 

QC Pass 
57 5.OOOO 
10.00000 

Mn2576 
PPM \S 
3.794 557 
.021393 

.56390"6 

3.8305 
3.869690. 
3.3006 

o n 

• 

OC 9 3 : . 
.3 7 5 OC 0 
10.00000 

M02020 
ppb \y/ 
366.4 551 

2 . 27o0 
. 6211.512 

81 
8 2 

5.7196 57 
3.723013 
3.636672 

3653.4 58 
3691.674 
3 530.661 

3008.0'2 
3040.672 
297 5.794 

5.022282 
2.968733 

2.9114 37 
2.915735 
2.8784 59 

3.802634 
3 . 8107-'- -) 
3.7702 

366.144 6 
368.3424 
364.3182 

E1 r o r s 
V a l ue 
Range 

E1 em 
U n i t s 
Avge 
SDev 
; ; .RSD 

8 1 
82 
#3 

E r r o r s 
Va 1 u€3 

QC Pass 
3.750000 
10.00000 

Na5889 
ppb 
3681.986 

37.200 
1.010329 

3 6 8 8 . 6 3 1 
3715.416 
3641.912 

QC Pass 
3750.000 

QC Pass 
3750.000 
10.00000 

N . 7 3 1 6 
pr ;:> \ S 
3 6 9 . 8 4 53 

4 . 1 1 2 0 
1 . 1 1 1 3 1 6 

3 7 0 . 9 9 7 1 
373.2587 
365.2303 

QC Pass 
375.0^00 

QC Pass 
3000.000 
10.00000 

2203/1 
ppb 
373.9210 

4.74 18 
1 . 2 51.338 

535.7976 
378.658 1 
374.3266 

NOCHECK 

QC Pass 
3.000000 
10.00000 

2203/2 
ppb 
373.7349 

.59 ?6123 

37o.2085 
379.6497 
380.4 968 

NOCHECK 

QC Pass 
3.000000 
10.00000 

373 . 83 
.4430 

. 1 1.69429 

378.7364 
379.3137 
373.4429 

QC Pass 
37 5.0000 

QC Pas: 
3.75000 
lO.OOOOt. 

) / S e l 9 6 < ) 

368.1367 
2.2103 

.6004032 

370 . 4 931. 
3 6 7.8076 
366.1094 

QC Pass 
375.0000 

QC Pass 
3 7 5 . 0 0 0 0 
1 0 . 0 0 0 0 0 

3b2068 
>pb 
362.1703 

2.0309 
.5745735 

362. t>\ 
359.89' 
3(^3^9^823 

QC Pass 
375.0000 



A n a ] y s i s Re por ta C S t a n d a r d Tu;:: 1 o ' 

ng f 

Elem 
U n i t s 
Avge 
SDev 
°,;RSD 

#: 
82 
tl 7. 

Er r o r s 
V a l u e 
Ranae 

10.0000 0 .1 0 . 0 0 0 0 0 

2068/ 
ppb 

2068/2 
ppb -

j 9 6 0 / 1 
ppb 

I57.-1704 364.5160 366. 1863 
. 3104 

.0868411 

357.3594 
357.8211 
357.2308 

NOCHECK 

3.2737 
.3930933 

365.2611 

9 . J. 238 
2.491567 

376.2625 
360.9339 358.4 836 
367.3529 563.8145 

NOCHECK NOCHECK 

369 . l. 0 Q 5 
2.9088 

. 7880694 

567 . 1 i.9 
572.4618 
567 2545 

NOCHECK 

10.00000 10.00000 

ppD 
5o5 . 1.255 

0.34 36 
2.285150 

564.1461 
575.9124 
357.3115 

QC Pass 
375.0000 
10.00000 

SO I 899 

4 . 5961 
1.250170 

368.6156 
571 .663 5 

6 6 k . 6_' 97 

9 4 • 

co 2 1.200 

3o8.8260 
569.8155 
565.187 5 

QC Pass QC Pass 
375.0000 575.0000 
10.00000 10.00000 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

T i 3 3 4 9 
ppb 
368.9029 

2.7709 
.7511269 

T i l 9 0 8 
ppb 
375.9844 

5.9268 
1. . 57634 1 

V-2924 
PPM 
3.834 54 2 
.022037 

.5760020 

Zn2133 

393.5737 
2. 971.3 

.7549557 

81 
82 
83 

1 r o r s a l u e 
Range 

- I n t S t d 
Mode 
E1 em 
Wavlen 
Avge 
SDev 
?f,RSD 

370.2834 
370.7123 
365.7129 

QC Pass 
375.0000 
10.00000 

1 
Time 

15000 
.0000000 
.0000000 

369.6834 
381.4479 
376.8219 

QC Pass 
575.0000 
10.00000 

NOTUSED 

5.84 3056 
3.351106 
3.809466 

QC Pass 
3.7 50000 
10.00000 

NOTUSED 

393.7714 
396.4412 
390.5085 

QC Pass 
575.0000 
10.00000 

NOTUSED NOTUSED NOTUSED NOTUSED 

8 i 

82 
83 

15000 
15000 
15000 
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A n a 1 y s i s R e p o r t 

h e t. h o i . M l ) . 
R i m T i m e : 1 . 0 / 2 7 / 9 8 
Common r : 
Mode : •" ONC Co r r . 

R 1 . -ik S a m p l e 

I o o 

y 
S a m p l e Mam? 
1 4 : 5 4 : O S 

2 7 - C J 8 0 5 : 0 0 : 5 5 Pl'i 

0r>e r a v.c• r : " ' - I P 

F a c t o r : 1. 

C l e m 
U n i t s 
A v g e 
SDev 
%RSD 

A-j.3280 

-.875893 
.715683 

81.70946 

A13082 As1890-
PPM \ / ppb v 
-.002353 .6822214 
.0084 66 .3013259 

359.3480 44.16834 

8-24<=>ry 
ppb 
1.540271 
.869927 

56 .47882 

Ba4 934 
y p p b 

. 1 .852219 

. 1 2 5 0 6 9 6 
6 7 M23 

B e 3 1 3 
p p b 
. 0 6 7 4 
. 0 2 2 / 3 

>b 
2 2 2 5 6 6 

. 2 9 2 5 7 1 
4 7 . 4 9 7 3 

tt t 
8 2 
83 

-.20384 3 
-1.63190 
-.786936 

.010938 
-.002108 
0059881 

.8481820 

.3344 013 

.8640810 

. 57.°3783 
2.273090 
1 .76884 5 

.1783583 

.0634555 

.3133518 

. 0^ _>55 

.0 4 13 

. C 334 

-.01037 4 
-.418392 
I.99603o 

E r r o r s LC Pass 
High 10.00000 
Low -10. oooo 

LC Pass LC Pass 
.2000000 10.00000 

?00000 •10. 0000 

LC Pass 
100.0000 
-100.000 

LC Pass 
100.0000 
-100.000 

LC Pass 
100.0000 
-1.00.000 

LC Pass 
1.00.0000 
-100.000 

Elem 
Uni. t : 
Avge 
SDev 
°oRSD 

Ca3179 
PPM 
.0007750 
.0005646 
72.85435 

0a3968 
PPM 
.0013335 
.0000399 
6.74 2612 

Cd2265 . 
ppb ^ 
.0356796 
.1940207 
226.4 4 90 

Co2236 
ppb ^ 
.4 334116 
.6153607 
14 1.9307 

C r 2 6 7 7 ^ 
ppb \ S 
-.709337 
.263205 

37 . 07968 

Cu324 7 
ppb t / 
1 . 171.804 
I .44 7327 
123 . 5127 

Fe2714 
PPM 
.0057600 
.00751.77 
1.30 . 5145 

#1 
#2 
tt3 

E r r o r 
i-l i g i i 

—Low 

E l e m 
U n i t s 
A v g e 
S D e v 
9oRSD 

. 0001230 

. 0011010 

. 001 1.010 

LC Pass 
5.OOOOOO 
-5.00000 

e.259' y 
-.000747 
.000406 

54 . 32654 

.0014341 

.0013054 

.0012610 

LC Pass 
5.000000 
-5.00000 

K-7664 
ppb 
25.61957 
1.5.89370 
62.0373 

1 ? T "7 "7 O -:. 

- .127864 
. 2 51.1307 

LC Pass 
5.000000 
• 5.00000 

Li6707 
ppb 
.3427966 
.0245627 
7.165377 

.0373372 

.120554 9 
1 . 14 234 3 

LC Pass 
50.OOOOO 
-50.0000 

Mg2790 
PPM 
-.00283c 
.004 863 

168.5341 

-.515362 
- 1 .00934 
-.604809 

LC Pass 
1.0 . 00000 

- 10.oooo 
Mg2352 
PPM 
.0003988 
. 0001.700 
4: .2947 

-.0864 16 
.8483311 
2.753499 

LC Pass 
25.00000 
-25 . '000 

Mn2576 
PPM ^ 
. 0001.64 1 
.0001914 
1 16.6309 

- . 000967 
.0043722 
.01387 

LC Pass 
.1000000 
•.100000 

MO2020 
ppb 
. 519794 9 
.0624186 
12.00832 

tt X 
«2 
83 

.000352 

.001163 

.000727 

1 5.0304 5 
1.7 .93289 
4 3.39537 

.370837 4 

.3250867 

.3324 658 

.007130 
-.00394 7 
.0024 206 

. 0005943 

.0002860 

.0003160 

.0003640 

.0001453 
-.000018 

.54 11196 

.4495086 

.5687568 

E r r o r s LC Pass 
High .1000000 
Low 

E l e r n 
U n i t s 
A v g e 
S D e v 
%RSD 

LC Pass 
5000.000 

LC Pass 
100.oooo 

-.100000 -5000.00 -100.000 

Na5889 
PPb 
-.293791 
3. 175527 
1080.880 

Ni.2316 
p p b 
.564P471 
.6857313 
121.4012 

2203/1 
ppb 
-1.54160 
1 .90375 

123.4913 

LC Pass 
5.000000 
5.00000 

2203/2 
ppb 
.9794006 
1. . 000773 
102.1322 

LC Pass 
5.000000 
-5.00000 

LC Pass 
.0150000 
-.015000 

. 1405509 
1 .218287 
866.7943 

1.813962 
.436094 

24.04097 

LC Pass 
!00.0000 
100.000 

b2068 
ob 
.. .051112 
1.334023 
126.9154 

81 
82 
tt3 

E r r o r 
High 

-3.72930 
.3140311 
2.533893 

LC Pass 
5000.000 

0134114 
3484610 

LC Pass 
40.0C000 

.6553974 
-2.69058 
-2.59012 

NOCHECK 

1.827962 
.124221 

i.234461 

NOCHECK 

1 .438465 
~.978286 
-.038526 

LC Pass 
3.000000 

1.960975 
2.157550 
1.323360 

LC Pass 
5.000000 

- . 4 6 8 
1 . 5 9 1 

Tif 5 0 6 

LC Pass 
6 0 . 0 0 0 0 0 



A n a l y s i s Report Blank Sample Tue 10-57-93 03:00:55 Ph 

El en i 
U n 11. = 
Avge 
SDev 
%RSD 

• 5000.00 

2068/1 
ppb 
2.102428 
2.864626 
136.2532 

-•40 . 0000 

2068/2 
Ppw 
.52 54 426 
.. 594 4698 
113. 1.370 

1960/1 
ppb 
-6 ,449?4 
3.111Oo 

48 . 239.17 

1 9 6 0 / 2 

ppb 
5.953600 
1.763336 
29.69699 

. ooooo ••• 5 . ooooo 

Si 2881. 
ppb 
3.06123 

86.804 15 

Sn1899 
ppb 
•.54 4 0 57 
1.029530 
189.24 15 

. 000« 

5 r 4 2 i 5 
ppb 
. 007o5o 
. 0204 00 

267.14 14 

tt2 
tt3 

-1.19330 
3.565743 
3.939840 

.104572 
.6044288 
1.076471 

• 3 . 1834 3 
•9 . 3731 .1. 
•6. 7861 7 

4 . 528519 
7 .91603 5 
5. 5"'124 6 

, 0071260 
-4 . 59393 
•4.59705 

.2469237 
- 1 . 70318 
-.170913 

. 0094 9 1.0 
-• . 002195 
- .030205 

E r r o r s 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK LC Pass 
100.0000 
-100.000 

LC Pass 
100.0000 
-100.000 

LC Pass 
100.0000 
-100.000 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

Ti.3349 
ppb 
.1935665 
.2231218 
112.3663 

T11908 
ppb 
2.4 58305 
2.507274 
101.9712 

V-2924 
PPM 
.0007901 
.000404 5 
51.19661 

Zn2138 
ppb 
. 1771799 
.1410990 
79.63599 

ttl 
tt2 
tt3 

ro rs 
High 
Low 

.0526076 

.0876837 

.4 554083 

LC Pass 
100.0000 
-100.000 

.316618 
5 . 1.32939 
4.560094 

LC Pass 
10.OOOOO 
- 1.0 . OOOO 

. 000967 5 

. 0010757 

LC Pass 
. 0500000 
.050000 

. 32944 61 

. 05034 56 

. 1.5124 80 

LC Pass 
20.OOOOO 
-70.OOOO 

- I n t S t d 
Mode 
Elem 
Wavlen 
Avge 
SDev 
' RSD 

1 
Time 

15000 
.OOOOOOO 
.OOOOOOO 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

ttl 
tt2 
tt3 

15000 
15000 
15000 

• 
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A n a J. v s i. s Re n o r r. QC Standard T v 

M e t h o d : I ' l l ) . 
Run T i m e ; 1C .' 1"-' /9.G 
C o m m o n 1 : 
M o d e : CONC C o r r 

• ;M'.> i j .:- l '! - \ f i i . ; ; 

1 5 : 0 0 : 3 9 

f a c t o r : 1 

5 I T Or p i - i r 

E lem Ag52S0 . A15082 
Un i t : • ppb PPM \/ 
Avge 19.14 639 . 2009699 
SDev 1 . 7311.9 .0067 587 
"iRSD 9.503002 5.363026 

#1. 20.73241 .1980224 
#2 19.43742 .2087018 
83 17.21935 .1961855 

E r r o r s QC Pass QC Pass 
Value 20.00000 .2000000 
Range 50.00000 50.00000 

Elem Ca3179 Ca3968 
Uni t s PPM PPM 
Avge .0009380 .0015030 
SDev .0007469 .0000370 
%RSD 79.63007 2.4 52632 

ttl .0011010 .00154 39 
tt2 .0015399 .0015101 
tt3 .0001230 . 00 .1 4 700 

E r r o r s NOCHECK NOCHECK 
V a ] uo 

-•Range 

E l e m 
U n i t s 
A v g e 
S D e v 
°oRSD 

e2 599// 

. 1932656 

. 00031.4 0 

.4105613 

7 6 6 4 
ppb 
18.33654 
52.55875 
175.8827 

A si. 8 90 . 
ppb \ s 
1.9 . 9751.5 
1 .82592 

9.141882 

20.30199 
21.61228 
18.00513 

QC Pass 
20.00000 
50.00000 

C d 2 2 6 5 ^ 
ppb \ s 
9.933968 
.238752 

2. 391351. 

10.0133 5 
10.2063 7 
9.751685 

QO Pass 
•. 0 OC1'' OS 
50.00000 

1 i 6 7 0 7 
ppb 
197.5227 

. 7910 
./D04 361 

ppb \S 
1.94 . " 34 

. 607 0 
.3127 7o8 

1.94 7694 
193.6535 
193.7973 

QC Pass 
200.0000 
50.00000 

Co2286^ 
ppb 
99.98833 

. 1.2559 
. 12 56072 

I OC . 0 1.5o 
100.0994 
99.8 5201 

QC Pass 
1 - S ••••ViO 

50.00000 

Mg2790 
PPM 
. 001727 6 
.00"1881 
14 5 . 1. .1.50 

8a4 934 
ppb \ / 
1 9t., . 5085 

. 4 451 
. 226521. 1 

196 . 668'-
196.8111 
196.0052 

QC Pass 
200.0000 
50.00000 

Cr2677 
ppb ^ 
1°.69388 
1.25766 

6.586051 

20.95137 
19.694 20 
1.8 .4 3606 

QC Pass 
Z' 0 O 00 0 
50.OOOOO 

Mg2852 
PPM 
.0002518 
.0003624 
14 3.9 415 

•31.50 
b 

. 804189 

.018082 
.1844349 

9.799272 
9.739073 
9.824221 

QC Pass 
10.00000 
50.OOOOO 

Cu324 7 
ppb 
50.38926 

. c,9810 
1 . 571.810 

50.29034 
51.'. 65597 
50.7 214 7 

QC Pass 
30.OOOOO 
50.OOOOO 

I'in2576 
PPM 
.0304 558 
.0000827 
. 27 1.314 1 

Bi 5130 
Ppb 
1 . 3690 J. 7 
.983697 

71 .854 26 

1.506715 
2.276610 
.3237258 

NOCHECK 

Fe.17 14 
PPM 
.2171694 
.0131160 
6 .03954 1. 

.204687 ; 

.230839 

.21598 

NOOHEO 

Mo2020 
p p b l X 
l rV. . 6935 

. 967 9 
.4 921030 

ttl 
tt2 
tt3 

. 199034 7 

. 1.9834 91 

. 1974131 

49 . 267 1.9 
21 . 1281.5 
-15.2357 

196.6884 
193.2616 
197.6182 

. 001-4 206 

.00531.4 8 
-.001053 

.000585 7 

.0003031 
-.000134 

. 0 3 0 5 2 4 1 

. 0303617 

. 0304156 

196.0989 
1.96 .1713 
1.97 .8104 

E r r o r s 
V a l u e 
Range 

Elem 
Uni. t s 
Avge 
SDev 
%R5D 

ttl 
tt2 
tt3 

E r r o r s 
Va 1 ue 

QC Pass 
.2000000 
50. 0000^' 

Na5889 
ppb 
. 1705c 
1 - 3841 
3 1 1 . 8 1 ' V 

- - 354195 
1 - 741086 
- - 875182 

NOCHECK 

IOC HECK 

Ni.2316 
p p b 
73.40803 
1.034 54 

1.383200 

79.42017 
73.54065 
77.26328 

QC Pass 
80.OOOOO 

QC Pass 
200.OOOO 
50.OOOOO 

2203/1 
ppb 
7.341994 
6.463320 
38.10712 

13 . 564 1. 5 
7.809917 
.6519176 

NOCHECK 

NOCHECK NOCHECK QC Pass 
.0300000 

QC Pass 
200.0000 

51 . 74575 

2 . 1.00172 
7 . 74.9097 
6.904 5 54 

NOCHECK 

6.081.523 
1.3094 16 
21.53104 

5.98 504 5 
7.436517 
4.323023 

QC Pass 
6.OOOOOO 

50.00000 50.00000 

el.96Q/> ^^81^2063 
ppb 
116.6265 11.98576 

.92747 
.738111 7 

2 . 376' 
037732 

1 1 . 70593 
1 1 . 23042 
13.02092 

QC Pass 
10.OOOOO 

114. 6( 
X19.2439 
116 . 031.8 

QlC^ Pass 
120.0000 



A n a l y s i s Report. QC S t a n d a r d Tue 10-27--98 03 08 Ph 

an go 

Cl em 
Uni t s 
Avge 
SDev 
%RSD 

2068/1 
ppb 
.115. 5100 

7.9330 
6.367772 

50.00000 

20o8/7 
ppb " 
.1 17. 1831 

5.1718 
2.706739 

1 9(.o/: 
ppb 
7.206906 
4 . 5 1.84 69 
59.92126 

i 960/7 
ppb 
1 4 . 57080 
2.73154 

;9.00618 

50.00000 

Si. 2881 

ppb 
191.0270 

5.8713 
3.075554 

50.00000 

Sn1899 

p p D 
193.8704 

2.277S 
1 1 7 A Q 7 7 

50 . '.'.OS ;.. 

5 r 4 5 . 5 

.1.90 .5528 

. 18 5 0405 

tt 1 
#2 
83 

Er r o r s 
V a l ue 
Range 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

106.4182 118.6896 
119.0881 119.3209 
121.0237 113.5387 

NOCHECK NOCHECK 

Ti.334 9 
ppb 
196.4 793 

. 4 4 53 
.2266637 

T1190S 
ppb 
22.4 9396 

.22441 
.9976590 

12.15916 
4.225241 
5 . 23631.9 

NOCHECK 

V-2924 
PPM 
.1006048 
.0007482 
.7437010 

.11 . 4 788 5 
14.72696 
• 6.90659 

NOCHECK 

Zn2133 

ppb 
39.20933 

.09754 
.2487750 

1.97 . 7375 
1 S3.54 02 
.186 . 8083 

QC Pass 
200.0000 
50.00000 

193.6270 
196.2602 
191.724 0 

NOCHECK 

.190 . 4 369 
190.9070 
190.204 4 

QC Pass 
200.0000 
50.OOOOO 

81 
82 
83 

196.3032 
195.9715 
196.6634 

22.56348 
22.24301 
22.6753,9 

. 101.5462 

.0998 500 

. 10061.85 

39.09684 
39.26071 
39.27044 

• ror< 
Va l ue 
Rancie 

QC Pass 
200.0000 
50.00000 

QC Pas. 
20.OOOOO 
50.OOOOO 

QC Pass 
.1000000 
50.OOOOO 

QC Pass 
40.OOOOO 
50.OOOOO 

--T.nt.Std 
Mode 
Elern 
W a v i e r 
Avge 
SDev 
?„F.SD 

1 
Time 

15000 
.OOOOOOO 
.OOOOOOO 

NOTUSED NOTUSED NOTUSED 
b t: 

NOTUSED NOTUSED NOTUSED 

81 
82 
83 

15000 
15000 
15000 

137 



A n a 1 >•• - i s R e p o r t 

H a t . h o d : I ' l l ) - S a ffi p.! 

Run Time: 10/27/98 15:07:15 
Common1 : 
Mo dc: C0 NC C o r r . F a c t o r : 1 

OC S t a n d a r d 

Name. ISA 

0 5: 1. 5 : A 

0 oe i r o; 

PM 

Pr-lP 

Elem 
U n i f: 
Avge 
SDev 
%RSD 

Ag32S0 . A13082 . 
\S PPM v/ ppb 

-.93184 7 
.756788 

31.21370 

462.1905 
1.6443 

.3557547 

As 1390 , 
ppb \s 
2 . 439817 
1 .567132 
64 . 2 3 3 6 1 

6-2496 
ppb \ S 
2.057495 
.365588 

42.06999 

0a4 934 
ppb V 
--1 . 934 

. 20-' i. 
10. 2C ,4 

Be5150 
ppb 
.0922711 
.0298940 
32.39805 

B i 2 2 5 0 
ppb 
7.84 5955 
4.212736 
53.69324 

ttl 
tt2 
tt3 

.08927 5 460.3303 
-1.55384 462.7917 
1.15243 463.44 97 

3.621273 
.6620004 
3.036173 

7. 032093 
J .76219 
1 378202 

- • l . c 25 
•- 1 . 8 j 2 6 
-2.20695 

.12634 06 

.03004 34 

.0704294 

1 1.29 503 
3.150702 
9.092073 

E r r o r s 
V a l ue 
Range 

E1. em 
Um t s 
Avge 
SDev 
%RSD 

81 
82 
83 

E r r o r s 
V a i i' ••' 
-Range 

NOCHECK QC Pass 
500.0000 
20.00000 

Ca3179 f: a 5 96 8 
PPM PPM 
421 .3717 S I . 7351 1.2 

2.6461 .061024 
.6279650 5.521075 

4 13.5509 S I . o 6 6 0 3 9 
4 21 . 76 55 SI. . 74 794 5 
4 25.7989 S I .78 53 55 

QC Pass 
•00 . 0000 
20.00000 

NOCHECK 

NOCHECK 

Cd2265 . 
Ppb \S 
1.575702 
.204 006 

] 4 . 8 5 0 8 4 

1. . 53352o 
1 . 1.4 592.1. 
1 . 4 4 5661 

NOCHECK 

NOCHECK 

Co2286 , 
ppb \ / 
1.435283 
.054277 

5.731607 

1 . 4 25482 
1 .386 574 
1. . 4 95792 

NOCHECK 

NOCHECK 

C "26 / 
ppb 
-.829757 
. 4 191.90 

50.51958 

- .4 25603 
-1.26087 
•- . 804 801 

NOCHECK 

NOCHECK 

Cu324 7 
ppb l / " 
1.997383 
.156986 

7.859570 

2.126507 
2.043001 
1.822640 

NOCHECK 

NOCHECK 

Elem 
Uni t -
Avge 
SDev 
'-nPSfl 

Fe2599 
PPM 
163.3048 

. 4 564 
.2794569 

K-7664 
PPb 
1. 1. . 40182 
6.57157 

T . 6 3 6 1 8 

L i.6707 
ppb 
. 570 566 I 
. 0 9 7 9 2 2 4 
16.28601 

Mg2 790 
PPM 
4o4.oft00 

J .o907 
.5o4 5 150 

Mg2852 
PPM 
"29 . 581 5 4 

. 0095 5 

Mn2576 
PPM 
. 00101.78 
.000209 1 
20.54 757 

Mo2020 
ppb i x " 
1. .1 . 69 4 28 

. 9810o 
8 . 589226 

81 
82 
8 3 

E r r o r •; 
Va 1 ue 
Range 

E1 om 
Uni t s 
Avge 
SDev 
'•:,RS.. 

162.3000 
163. 4 26.3 
J 63.6832 

NOCHECK 

i5889 

ob 
1 .07905 
.32118 

If 98087 
7.934 375 
7.789 715 

NOCHECK 

Ni 2 5 1 o 
ppb \ / 
1. . 06044 1 
.502010 

76. 10215 28.47962 

. 6b2 7 

.589259Q 

.4697179 

NOCHECK 

2205/1 
ppb 
o.686636 
. 57 550.1. 

5.615694 

•4 62. 24 30 S29 . 57055 
4 64.4 264 S29.58870 
465.5707 S29.58478 

QC Pass 
500.0000 
70.00000 

2203/2 
ppb 
- 4 . 3 5063 
2 . 380 71. 

54 . 721.05 

NOCHECK 

.001222o 

.0010261 

.0008046 

NOCHECK 

- . 674 529 
1 .535712 
23 5.084 2 

1.113722 
1. . 287136 
115.5707 

.1.0. 779] -, 
11 .5735o 
12.73011 

NOCHECK 

Sb2063 
ppb 
. 4940788 
2.240976 
4 53.5664 

81. 
8 2 
83 

E r r o r s 
V a l ue 

-.263592 1.144204 
-1.06772 .""53917 
-1.90584 1 . 711.729 

NOCHECK NOCHECK 

7 . 0594t,5 
6.503517 
6 . 691915 

NOCHECK 

• 5.03574 
- 2 . 8 7 1 2 5 
-7.09639 

NOCHECK 

. 29461.34 

. 1362817 
-2.504 48 

NOCHECK 

- .. 347356 
1.608338 
2.030182 

NOCHECK 

2.37: 
1.096474 
-.1 98652 

133 
NOCHECK 



A s a l y R e p o r t. QC S t a n d a r d 

I n a e 

E lem 
Uni t s 
Avge 
SDev 
'4; RSD 

81 
82 
83 

E r r o r s 
Val ue 
Range 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

1060/J 
ppb 
. 5475357 
3.930338 

s j t , b / , 

p p b -
. 4 6 6 5 9 0 9 
2 . 2 7 1 6 9 4 

1 9 6 0 / 1 
p p b 
- o . 5 7 0 0 2 

6 . 0 4 0 8 6 
7 1 7 . 9 1 4 5 4 8 6 . 8 7 0 5 9 4 . 8 5 2 6 2 

. 9 9 9 5 1 9 4 5 . 0 5 6 8 7 5 
4 . 2 3 2 8 4 4 - . 4 7 0 2 0 5 
- 3 . 5 8 9 7 6 

NOCHECK 

Ti3349 
ppb 
- 2.12020 

. 12399 
6.083758 

- 1.18690 

NOCHECK 

Tl1903 
ppb 
3.32338 5 
1.3 5 5005 
35.39565 

• 5 . 6 0 2 8 5 
1 2 . 7 5 7 3 

19 6 

PP -"• 

- . 7 4 9 3 9 7 3 . 4 " ' ' 9 5 1 

NOCHECK NOCHECK 

4 . 8 4 c >083 24 . 0 8 4 2 0 
3 . 4 5 7 9 6 J. 1 . 2 5 8 9 7 
7 1 . 5 1 1.66 5 . 2 2 7 5 5 5 

22.66209 
25.05640 
24.5541 1 

NOCHECK 

5 55 1 
•'9747 

V-2924 
PPM 
• . 001.063 
.000285 

76 ~', :'6 

Zn21.58 
p p b 
- . 7 8 9 ~~l86 

. 1 3 8 7 0 1 
2 3 . 3 9 2 6 4 

•.iU8v9 

5 . 05765 
:.70509 

55.58050 

• 4 .52861 
- 5 . 7 Q 2 5 3 
•6.97 702 

NOCHECK 

. i 0..•' •'.' 

14 . 9421 -4 

,1 1 . 9Q..:,S4 

15. .1 -:258 

NOCHECI' 

81 
82 
83 

- 1 .97461 
-2.22023 

•75 

2.557511 
4.165560 
4.984 486 

.00085 5 

.001592 

.000°55 

. 604 1.98 

. 98.1 4 55 

h o r •; 
Val ue 
Ranae 

NOCHECK NOCHECK NOCHECK NOsNEC! 

- I n t Std 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
Time 

1 5000 
. 0000000 
.0000000 

NOTUSED NOTUSED 
•i 
NOTUSED NOTUSED NOTUSED NOTUSEt. 

81 
82 
83 

15000 
15000 
15000 

139 



A n a l v s i s ReDOT t QC S t a n d a r d 

Method: MTX' Sample Name: ISB 
Run Time: 10/27/98 15: i.4 : 00 
Comma n t.: 
Mode: CONC C o r r . F a c t o r : 1 

1 / 

I ue J S 05:50. 

Cos r a t 

F lent 
U n i t ; 
Avge 
SDev 
%RSD 

Ag3280 y A15082 
1/ PPM >S ppb 

191.1562 
. 7358 

.384 9035 

PPI 
462.7024 

1.1583 
.2504405 

AsJ890y 
ppb \s 
99 1° 5 n 5 
1.34 396 

1 .4 58840 

B--24 9,;. 
ppb <y 
94 0.2908 

1.24 04 
. 13 1 9 J. j. 5 

8a4934 
ppb 
467.0022 

. 6809 
. 14 53085 

Be3130 
ppb 
4 59.o 0 

1 . 35 
. 3 ]. 5 11 

1,12250 
Ppb 
9 1.4 .7705 

3 . 7295 
.4076979 

tt 1 

#3 

191.9132 464.0118 92.70818 940 7447 467.5222 46 .478 917.8309 
191.1116 462.2862 90.58825 941.2403 46..2530 45 -.3450 '910.6163 
190.4436 461.8092 93.07934 938.8874 466.2314 4 5 3 . 4 0 5 0 915.8636 

E r r o r s QC Pass QC Pass 
V a l u e 200.0000 500.0000 
Ranae 20.00000 20.00000 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

Ca3179 Ca3968 
PPM PPM 
419.8683 S I . 6 5 8 0 7 3 

1.664 9 .060663 
.396 5316 3.65366 5 

QC Pass 
100.0000 
20.00000 

Cd2265 
ppb \ S 
827.9133 

1.9206 
. 231984 .1. 

NOCHECK 

Co2286 
p p b y * / 
418.7273 

1.0696 
.2554 4 71 

QC Pass 
500.0000 
2> .00000 

Cr2677 
ppb i / 
433.2510 

1 .634 2 
. 3343051 

QC Pass 
500.0000 
20.00000 

Cu324 7 
ppb L / 

4 70.3663 
1.0639 

.2261858 

NOCHECK 

#1 
tt2 
tt3 

E r r o r • 
Val. uo 
Ranae 

421 .6230 S 1 .725399 829.9294 
4 19.6711 S I . 64 1.156 327.7054 
4 18.3103 S I. . 607663 326. 1051 

QC Pass 
500.0000 
20.00000 

NOCHECK QC Pass 
I ooo ooo 
20.00000 

4 19.6790 
4 18.9332 
417.569o 

QC Pass 
"•00 . ooso 
20 . 00000 

4 39.7843 
4 38.5202 
4 36.4 4 33 

QC Pass 
500.0000 
20.00000 

469.1638 
4 70.7 500 
471 .1851 

'QC Pass 
500.OOOO 
20.00000 

3501 
038 

QC Pass 

"0 . 00000 

F1 em 
Uni Is 
Avge 
SDev 
'•;RSD 

Fe2599 
PPM 
162.84 41 

. 3559 
.2135756 

K 7664 
ppb 

19.37217 
91 . 464 52 

L i 6 7 0 7 
ppb 

1.18003 906. 
. 9 j. 4 2 

.008690 

Mg2790 
PPM 
461.4943 

1 .0579 

Mg28 52 
PPM 
• 29 . 55.405 

.02215 
. 074 9500 

Mn257o 
PPM \S 
.4 54 6393 
.0006904 
. .1 5185 os 

M o 2 0 2 0 
p p b l / 
9 0 4 . 7 6 0 9 

1 . 5 2 8 1 
. 1.6889 5 9 

ttl 
112 
'? 3 

E r r o r s 
Va 1 u e 
R a n g e 

Elem 
Uni t s 
Avge 
SDev 

•;,RSD 
tt 1 
tt2 
tt3 
E r r o r s 
Value:'! 

163.2244 43.51.3".:. 905.40*0 
162.7887 8.924 4 58 906.37 7 1 
162.519C 1.1.10190 907.2300 

NOT ECK NOCHECK NOCHECK 

389 Ni.2316 
ppb N / / 

78548 802.4015 
59720 
4 3979 2906350 

.10970 304 .71 
• 3 . 0 0 4 4 4 8 0 3 . 1 9 0 1 
• s . 2 4 2 2 9 Q 7 9 9 . 7 7 6 7 

NOCHECK QC Pass 
1000.OOO 

220 3 / 1 
ppb 
50.17 563 

.17929 
.3 5752 59 

49 . 974.18 
50.235C5 
50.51769 

NOCHECK 

4 67 ' •! • 4 
461.5o25 
460.4 059 

QC Pass 
500.0000 
20.00000 

2205/2 
ppb 
53.21629 

.70754 
1 .530834 

58.49115 
57.41273 
58.74 4 96 

NOCHECK 

829.5304 3 
S29.54 205 
S29.54209 

NOCHECK 

.4 553966 

.4 54 4764 

.4 540449 

QC Pass 
.5000000 
20.00000 

42.1994 2 
.4o898 

1.111334 

4 2.31565 
41.68325 
42.59935 

QC Pass 
50.00000 

44.90342 
2.19365 

4.385262 

4 7 . 0 9 7 8 1 
4 2 . 7 1 0 5 1 
4 4.90193 

QC Pass 
50.OOOOO 

904.4 8 4 1 
906.4 035 
9 0 3 . 3 9 0 1 

NOCHECK 

Sb2068 
ppb 
561.0869 

3 . 634 2 
.6477047 

563.9390 
556.99 51 =1P » Tr? 

QC Pass 
600.0000 



•ina 1 y s i Rape r t QC S t a n d a r d 

C l e m 
l ' r u t s 
A v g e 
SOev 

8 : 
8 2 
f i5 

E r r o r s 
V a l ue 
Range 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

2068/1 
ppb 
567.3564 

2.6879 
.4 737493 

565.3746 
570.4 159 
566.2789 

NOCHECK 

T i 3349 
ppb 
-2.31493 

.09805 
4.235578 

20.00000 

2068/7 
ppb 
5 57.9 561 

4.84 77 
.8687476 

560.804 4 
560.704 5 
552.3592 

NOCHECK 

T11908 
ppb 
38.02512 
2.68615 

3.051573 

%0 . 00000 0 . 00000 

1.960/1 
ppb 
39.4 167 1 
6.7734 3 
17.184 78 

38.2064 7 
33.32995 
46 . 71.575 

NOCHECK 

V-2924 
PPM 
.4610333 
.0019402 
.4201020 

19 (••.0/1 
opr. 
47.o4185 
5.77587 

51.55601 
4 7.59296 

Si 2381 
ppb 
917.7c10 

5.20o0 
.5495305 

9 1 9 . Z S A c 
9.1 9 . 8 7 6 1 

SnJ89o 

ppb 
8-si .115] 

.1 . 1.57 
. .1.4 5 76 5 5 

84.. 
84 5 

p p o 
O '-• o f , 

.083741 

925.476 
9"S . OS'" 

45 9 9 6 5 o 914 0725 842.9438 925.887 

NOCHECK NOCHECK NOCHECK NOCHECK 

Zn2133 
ppb *-*" 
874.8749 

.6779 
.0774842 

81 
82 
83 

-2.26207 
-2.25474 
•-2 . 42812 

36.88256 
9 1 . 0 9 3 6 6 
86.09913 

4638924 
4615682 
4600393 

874.9323 
875.4927 
874.14 97 

r o r s 
V a l ue 

NOCHECK QC Pass 
100.0000 
70.00000 

QC Pass 
.5000000 
20.00000 

QC Pass 
1000.000 
20.00000 

I - n t S t d 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 

Time 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED NOTUSED 

8 1 
82 
83 

15000 
15000 
15000 

141 



A n a l y s i s R e p o r t OC S t a n d a r d 1C 27- op, OZ 9: 00 Pn 

i i c- (.. h (• d . ri r > 5 a m o 1 £ • M a ni e : C C V/ 
Run T i m e : 1 0 / 7 / 9 8 1 5 : 2 2 : 2 8 , / 
C o m m e n t : 
f i o d e : CONG - n r . f a c t o r : J 

Ooe 

E lem 
Uni Is 
Avge 
SDev 
%RSD 

A13032 
t / PPM v / 

1104. 
4-2 
7 

4.979231 
.007468 

.1499797 

As1390 
ppb 
4 32.94 59 

2.2263 
.4610909 

B 
ppb 

2 4 ^ 

188.3466 
2.1854 

44 "'5166 

Ba4 934 . 
ppb l»/ 
4 93.2373 

1.4 442 
.2928013 

Bo5130 
ppb 
4 90.6078 

. 3570 
.0727676 

b 

2.2912 
4 4 7386 7 

«1 
#7 
#3 

434.24 
483. 17.... 
483.7518 

4.985862 
4.971142 
4.980690 

4 80.3765 
484.3167 
484.144 5 

485 906o 
490.1241 
489.0090 

493.8 558 
494.2692 
491.5868 

490.4479 
4 90.3587 
4 91.0168 

510.122o 
511.6226 
514.6224 

E r r o r s 
Val ue 
Range 

QC Pass 
500.0000 
10.00000 

QC Pass 
5.000000 
10.00000 

QC Pass 
500.0000 
10.00000 

QC Pass 
500.0000 
10.00000 

QC Pass 
500.0000 
10.00000 

QC Pass 
500.0000 
10.00000 

QC Pass 
500.0000 

10.ooooo 

E1 em 
U n i t s 
Avge 
SDev 
%RSD 

Ca3179 
PPM 
2.011400 
.007580 

. 3768652 

Ca3968 
PPM 
2 . 0 0 3 6 6 0 
.010875 

.5427467 

Cd2265 
ppb sy^ 
493.2668 

2.6114 
.5294023 

Co2286 
ppb \ / 
4 91.1861 

2.2013 
.4481594 

Cr2677 
ppb 
4 90.2065 

. 7771 
.1585198 

Cu324 7 
ppb 
495.9033 

2.1932 
.4 422605 

Fe2714 
PPM 
5.060892 
.03638 5 

. 72881.97 

8 1 
82 
83 

E r ro rs 
Va 11 ip 

-Range 

E 1 em 
Uni t s 
Avge 
SDev 

2.020038 
2.008303 
2.005858 

QC Pass 
2.000000 
1.0. ooooo 

4.920595 
.006187 

.1257417 

2.01.5463 
2.0014 72 
1.994046 

QC Pass 
2.000000 

10.ooooo 

K-7664 
ppb 
4315.74 4 

39.836 
.32754 8 

4 90.81 1 7 
492.9782 
4 96.0105 

QC Pass 
500.0 o0 0 

10.ooooo 

L i.6707 
ppb 
5371.521 

46.172 
1 .192667 

4 89.1490 
4 90.8880 
4 93.5212 

QC Pass 
500.OOOO 
10.OOOOO 

Mg2790 
PPM 
5.9704 39 
.025385 

.6895604 

489.7580 
489.7577 
491.1038 

QC Pass 
500.OOOO 
10.00000 

Mg2852 
PPM 
5.927727 
.011510 

.29304 65 

493.7222 
495.8791 
4 98.1084 

QC Pass 
500.OOOO 
1.0 . c OOOO 

Mn2576 
PPM \ ^ 
5.011304 
.006585 

. 1313933 

5.03081.1 
5.04982Q 
5 . 102041 

QC Pass 
5.OOOOOO 
10.OOOOO 

MO2020 
ppb us 
4 32.9037 

1.5481 
.3205876 

8 2 
83 

4 ..915605 
4.9 18662 
4.927518 

4795.925 
4 785.927 
4 8 79.379 

3827.807 
3366.409 
3919.753 

3.957704 
3.9 5394 1 
3.999671. 

3.94014 4 
3.925625 
3.917413 

5.006172 
5.009011 
5 - 018723 

431. .2106 
4 83.2536 
484.2470 

E r r o r s 
Va 1 ue 
Range 

QC Pass 
5.OOOOOO 
1 OOOOO 

QC Pass 
5000.000 
10.OOOOO 

QC Pass 
4000.000 
10.00000 

QC Pass 
4.OOOOOO 
10.OOOOO 

QC Pass 
4.OOOOOO 
10.OOOOO 

QC Pass 
5.000000 
10.00000 

QC Pass 
500.OOOO 
10.OOOOO 

Elem 
Uni. t s 
Avge 
SDev 
%RSD 

389 
\. ; : > 
« - 02.855 

33.639 
.6861025 

ppb \ / 
479.6369 

. 4 204 
.0876479 

2203/1 
ppb 
493.3673 

2.0079 
.4069797 

2203/2 
ppb 
497.764 6 
5 . 7301. 

1 . 161209 

496.3010 
4.4212 

.8908282 

4 83.5690 
2.2620 

.4677806 

Sb2068 
ppb 
475.7561 

5.6689 
1.191549 

81 
82 
83 

E r r o r s 
Val ue. 

4869.361 
4902.568 
4936.637 

QC Pass 
5000.000 

4 79.2390 
480.0767 
479.5950 

QC Pass 
500.OOOO 

492.0780 
4 92.3430 
495.6807 

NOCHECK 

491.554 8 
:93.7524 
502.9871 

NOCHECK 

491.7295 
496.6189 
500.5547 

QC Pass 
500.OOOO 

431 .0481. 
435.4 217 
484.2372 

QC Pass 
500.0000 

4 71 . 161 
4 7 4 . 0 0 6 5 
4 8 2 . 0 9 3 5 

QC Pass 
500.0000 



A n a l y s i ••, R e p o r t QC S t a n d a r d T u e ' 7 - 9 8 0 3 : ? 9 ; 0 O PM 

0no< 
f l en t 
Un i . t.. 

SDr.v' 
%RSD 

1 0 . 0 0 0 0 0 . 1 0 . 0 0 0 0 0 . 1 . 0 . 0 0 0 0 0 1 0 . 0 0 0 0 0 J i ! O O P . >i. 

2 0 6 8 / 1 
p p b 
472.2427 
11 . 2968 

2.392170 

2068/2 
ppn 
4 77.5095 

2.9778 
.6236019 

1960/1 
ppb 
4 73.944 9 

3.5206 
.74 28237 

1.960/2 
ppo 
4 38.3730 
5 . 54 9.1. 

. 7267231 

Si 2881. 
ppb 
470.1202 

5.1538 
1 .097 337 

5n1899 
pp b 
4 80.4126 

5.0195 
1 .04 4 828 

Sr4 21 5 
ppb 
4 95 . 4 1 C' D 

. 850a 
.1773418 

ttl. 
tt2 
#3 

E r r o r s 
Val ue 
Range 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

464.2820 
467.2737 
4 85.1723 

NOCHECK 

Ti3349 
ppb 
435.5358 

. 7882 
.1623148 

4 74.6054 
4 77.3671 
480.55 59 

NOCHECK 

Tl1908 
ppb 
4 98.904 8 

6. 4 56 5 
1.294 138 

4 74.3378 
4 77.252 5 
470.244 3 

NOCHECK 

V-2924 
PPM 
5.06054 5 
.002575 

.0508885 

4 84.397 5 
4 89.4 993 
49].2294 

NOCHECK 

Zn2133 
ppb \ ^ 
491.2371 

2. 11.07 
.4296746 

467.4 305 
466.8622 
4 76.0680 

QC Pass 
500.0000 
10.00000 

4 78.274 9 
4 76.8159 
486.14 71 

QC Pass 
500.0000 
10.00000 

4 93.5034 
4 94.224 9 
4 92.5305 

QC Pass 
500.0000 
10.00000 

ttl 
tt2 
*3 

r o r : 
a l ue 

Ranae 

4 86.374 0 
4 85.58 58 
434.7976 

QC Pass 
500.0000 
10.00000 

491.6338 
501 . .1.154 
505.9672 

QC- Pass 
500.OOOO 
10.OOOOO 

5.059100 
5.059017 
5. 0655.18 

QC Pass 
5.OOOOOO 
]0.OOOOO 

4 88.3665 
491.9524 
492.9125 

QC Pass 
500.OOOO 
.1.0 . OOOOO 

-J n t S t d 
Mode 
Elem 
Wavlen 
Avge 
SDev 
RSD 

Ti me 

15000 
.OOOOOOO 
.OOOOOOO 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED NOTUSED 

ttl 
tt2 
tt3 

15000 
15000 
15000 

1.43 



A n a l y s i s Report Blank Samoie i us r i 7 - 5 r, 

rrstlv-.!: MI>. 
Run T i me : 10/77 .'98 
Common t : 
fit -do : CONC Cor r . 

, ..sub i r'-w 
1. 5 ; 31 : 55 

far. tor : 1 

E 1 em 
Uni t s 
Avge 
SDev 
*;RSD 

«l 
82 
83 

E r r o r s 
High 
Low 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

'280 A 13082y 
[y PPM \S 

-..24 647 
.70363 

56.44 980 

-.4 75630 
-1.40951 
-1.85426 

LC Pass 
10.00000 
--10.0000 

Ca3179 
PPM 
.0037083 
. 0018512 
49.91387 

A 13082 
PPM 
-.003087 
.005423 

175.6658 

-.007257 
.0030439 
-.005049 

LC Pass 
.2000000 
- .200000 

Ca3968 
PPM 
.004 2306 
.0009675 
22.86894 

As) 890/ 
PPb V 
1.1524 70 
1 . 234 353 
107.1050 

1.089079 
•• . 04 8966 
2.417297 

LC Pass 
10.00000 
-10.0000 

Cd226 5/ 

ppb ys 
. 2421.4 27 
. 09J.37 55 
37.73612 

B-24 9 0 

ppb 
3.-<|-~. 
. 1566 51. 

4.4 7 7189 

3 . 4 2 636 5 
3.390738 
3.678114 

LC Pass 
100.0000 
-100.000 

Co2286w 
ppb ^ 
.211097 1 
.4464855 
211.507 7 

Ba4 9 34 
ppb 
.3005577 
.1526730 
50.79655 

.21724 58 

. 4 76 7u25 

.2076649 

LC Pass 
100.0000 
-100.000 

Cr 26 
ppb .6, y 
-.545123 
.221602 

40.65169 

Be31.5 
ppb 
. Ooo. . 1 
.050 74 
75. '25 

.0 .817 

. i ::>696 

.Ou.,.7180 

LC Pass 
100.0000 
-1.00.000 

Cu3247 
ppb w"̂  
1.567217 
.972625 

62.06053 

. 5750 
ob 
.100405 

. . 16791c, 
37.66982 

1.810116 
3.40534 2 
4.035250 

LC Pass 
100.0000 
-100.000 

Fe2714 
PPM 
.0053670 
. 0 1 1.64 08 
2 lo.394 7 

81 
82 
83 

E r ro r 
i' i g)' 
-Low 

E 1 em 
Uni. t s 
Avge 
SDev 
%RSD 

8 1 
82 
83 

.004 5237 

.0050127 

. 0015899 

LO Pass 
r-> . 000000 
-5.00000 

.0 0 0 1 3 8 5 

. 0004 765 
2 52.7328 

.0007084 

.000034 3 
- .000227 

.0052094 

.004 2078 

.0032748 

I. C Pass 
•;> . OOOOOs 
5.00000 

K-7664 
ppb 
7 7.7478° 
.12 . 2984 3 
44.3 3003 

2 3.35526 
4 1 .o377o 
18.25564 

.1812242 

.34 72036 

. 1.9799 55 

IC Psss 

5. ooooo 

L io707 
ppb 
.74 09 6 J5 
. 0801. 177 
5" . 24 8 54 

. 504 4 251 

.2675294 

. 1509590 

. 0" 97554 

.70287 10 
. U,8355 

LC Pass 

•50.0000 

Mg2790 
PPM 
. OC'SO.. . ' 
. 00"9O55 
2 1 0 . 4 7 -1 5 

.00 1 1571 

. 007919 7 
-.003657 

-• . 290583 
.64 97 15 

-.695072 

I. 0 Pass 
I O _ -'OOOO 
- 10.0000 

Mg2852 
PPM 
.0077456 
.000934 4 
54.0 5708 

.0035915 

.0028977 

.0017417 

. 0-324 388 
2.573715 
I. . 4 9 54 98 

LC Pass 
7 5 00000 
-2 5.0000 

i'i n2 576 
PPM 
.00014 58 
.0001.792 
1 97 c.9 

' 1. ... , 

. 6 

. 0069 

. 0003369 

. 0001189 
• .000015 

LC Pas :-. 
i 00>'•<:• <.:•>:• 

• . J. ooooo 

M02020 
ppb i y 
.5810255 
. 654005 l. 
109.1137 

. 376 5684 

.0744723 
1.292029 

E r r o r 
H i. g I i 
Low 

Elem 
Uni t s 
Avge 
SDev 
i'oRSD 

81 
82 
83 

E r r o r s 
High 

LC Pass 
.1000000 
-.100000 

Na5389 
ppb 
.9860289 
1 .89904 3 
192.5950 

-.807231 
2.975603 
.7397143 

LC Pass 
5000.000 

I. C Pass 
5000.000 
5000.00 

Ni.2316 
ppb 
.6137036 
.2584 560 
42.11379 

.3275204 

.3300947 

.6835105 

LC Pass 
40.00000 

LC Pass 
100.oooo 
- 100.000 

2203/ 1. 
ppb 
-2.33589 
2.274 74 

30 .21.263 

. 21.5554 
4 . 27735 

-•4 .01677 

NOCHECK 

LC Pass 
5.OOOOOO 
-5.00000 

2205/2 
ppt 
. 9791025 

250.2086 

• 1.51386 
L . 59 5 96 
2.800 "75 

NOf HECK. 

LC Pass 
5.OOOOOO 
5.OOOOO 

LC Pass 
.0150000 
.015000 

-.290557 
.329341 

235.4314 

• 1.08313 
-.359760 
. 5 7121 7 1 

LC Pass 
3.OOOOOO 

1.291390 
1.491321 
115.4818 

3.011795 
.4 9 59338 
.3664364 

LC Pass 
5.OOOOOO 

LC Pass 
100.0000 
~100.000 

1.097 538 
2 . 29491.3 
209.096 5 

> 1 Q o 
. 754. 
1.5218! 

59792 f4* 
LC Pass 
60.00000 



i n a l y s i s R e p o r R.1 a n Is S a m p l e Tue J Q-~ 7 1 ~ Q S 03 : 3? rr-: 

C l em 
U n i t-
A v g e 
S D e v 
"tiRSD 

ttl 
tt2 
A3 

- 5000.00 

2063/1 
ppb 
4.581877 
4.4 7 7864 
97.72992 

-.588703 
7.157157 
7.177176 

••• 4 0 . 0000 

7068/7 
ppo 
.64 7820 

5 . 14 0952 
799.74 73 

4.4 23058 
5.85565 

•.4 9 5863 

1.960/1 
ppb 
•6 . 82707 
5 .821 1.9 

-.105510 
- 10.1467 
- .1.0 . 2290 

1.9o0/2 
opb 
5.345755 
.676744 

12.664 24 

4.567510 
5.808471 
c . 6 5 54 23 

- 5.00000 

S i 2881 
ppb 
-3.25201 
1.84 841 

56.83908 

-1.14 313 
• 4.07171 
-4.59120 

• 5.00000 

Sn1596 

ppb 
•• 1 . 4 64 90 
1 . 3297 5 

90.73 998 

-2.67251 
- .04 0651 
- 1.68155 

Si'2 ! 5 
p p o 
.018771 4 
.05 1 3 5 ] o 

i o3. cr.r-

. 04 9 ] 07-3 

. 07103 51 

E r r o r s 
H i g h 
Low 

Elem 
Un i t s 
Avge 
SDev 
SsRSD 

ttl 
tt2 
tt3 

NOCHECK 

T i 3 3 4 9 
ppb 
.1518669 
.2978913 
196.1529 

. 1401726 

.4 554332 
• . .1 4 0005 

NOCHECK 

T l 1 9 0 3 
ppb 
1 . 4 78698 
2.4 51547 
165.7906 

• 1 .21027 
2 . 056933 
5.5894 30 

NOCHECK 

V-2924 
PPM 
.0005058 
.0004 884 
96.56333 

.0002182 

.0010697 

.0002294 

NOCHECK 

Z n 2 1 3 S ^ > 
ppb 
. .1 577728 
.0926691 
53.73576 

.0508133 

.2085362 

.2139685 

LC Pass 
100.0000 
-100.000 

LC Pass 
100.0000 
-100.000 

LC Pass 
100.0000 
- 100.000 

f r a r s 
H i g h 
L ow 

LC Pass 
100.0000 
- 100.000 

LC P a r s 
10.ooooo 
•JO.oooo 

LC Pass 
.0500000 
.0 50000 

LC Pass 
20.OOOOO 
50.OOOO 

1-nt.Std 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
T ime 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

ttl 
tt2 
#3 

15000 
15000 
15000 

• 

1.45 



Anal yr.is Repor t T ue 0 -27 ••^r-, 0 5 : 4 5 : 1 0 Pt-

fiat, hod: MIX 5amo.ie Na 
Run 1ime: J0/27/98 15:23:57 
Common t: 
Mode: CONC Corf. Facl'.Q' : 1 

' - M 8 I One r \r o r : PMC 

• 

Elem Ag5280 Al.3032^ As 1390 B-24 96 Ba4<»34 Be 3130 .2250 
U n i t s ppb PPM v/ ppb v / PP b ppb l / ^ ppb >b 
Avge -.268109 .0123708 -.474481 1.395915 .1947624 -.076230 •161393 
SDev .846518 .0029750 2.371476 1.544699 .0777188 .027024 .23392 1 
%RSD 315.7366 24.04832 499.8040 110.6585 39.90442 35.4 5006 27.0950 

#1 
tt2 
#3 

-.203809 .0140908 -.703433 
.5471996 .0140860 2.003167 
-1.14272 .0089356 -2.72318 

1.840105 
2.6698 r 

.322213 

.2652627 

.1114259 

.2076003 

.077671 

.048515 

.102505 

2.265327 
10.13699 
.0818625 

E r r o r s 
High 
Low 

LC Pass 
10.00000 
-10.0000 

LC Pass 
.2000000 
-.200000 

LC Pass 
10.00000 
-10.0000 

LC Pass 
100.0000 

-loo.or 

LC Pass 
100.0000 
-100.000 

LC Pass LC Pass 
100.0000 100.0000 
-100.000 100.000 

Elem 
U n i t s 
Avge 
SDev 
%R5D 

Ca3179 
PPM 
.0126731 
.0005646 
4.4 55165 

Ca3968 
PPM 
.0130730 
.0002327 
1.779575 

Cd2265, 
ppb \S 
. 2005802 
.2003080 
100.1136 

Co2236 
ppb \ s 
.4056182 
.554464 5 
136.6962 

Cr267? 
ppb i / ^ 
-.006062 
.331185 

5463.658 

Cu324 7 
ppb tX^ 
.8960396 
.4 394051 

Fe2714 
PPM 
.0053696 
.0104 594 

4 9 . 0 3 5 8 5 1 9 4 . 7 8 9 J. 

t t l 
#2 
#3 

.0123472 

.0133251 

0133119 
0130755 
012846 5 

. 4281080 

. 125 509 5 

. 04 81.230 

724o109 
726864 7 
.254 621 

2483914 
11394 39 
.380520 

j. . 279578 
. 4 166316 
.9920537 

- . 0 0 0 5 v 
. 0 1 7 4 4 : 
••• 0 0 0 9 ; i 

E r r o r 
H i g h 

- t o w 

E lem 
Uni t s 
Avge 
SDev 
%5;SD 

LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
5 . 000000 5 . 000000 5 . OOOOOO " " . OOOOO i 0 . OOOor. 7? . 00000 . 1 OOOt-OO 
-5.00000 5.00000 -5.00000 -50.0000 -10.0000 -25.0000 -.100000 

K- 7664 L16707 Mg2790 Mg2852 Mn2576 Mo2020 
ppb ppb PPM PPM PPM \ s ppb 

.0028709 45.15881 - .157509 .0055855 .005.1.789 .0001457 . 5420o82 

.0012100 22.4 1930 .007379 .0029565 .0007469 .0000939 .6393902 
42. 14530 4 9.64547 4.(34905 87.52687 7 .390343 67.35126 1.1.7.9538 

ttl 
8 2 
tt3 

0022682 
0042639 
0020808 

6 97239 
51.15208 
70.35196 

.150130 

.164 338 

.157 509 

. 002 1.3 .12 

.006 7620 

.0012629 

. 0052.1.4 5 

.005321.0 

.0028506 

000.1.181 
0002554 
000063 5 

.001397! 
1 . 24 7808 
.376997 7 

E r r o r s 
High 
I... ow 

E lem 
Uni. t s 
Avge 
SDev 
%R5;> 

ttl 
tt2 
83 

E r r o r s 
High 

LC Pass 
.1000000 
-.100000 

Na5339 
ppb 
2.624 5C 
.692 54 

26.3378. 

2.318703 
2.137487 
3 . 4 17314 

LC Pass 
5000.000 

Pass 
000.000 
- 5000.00 

N 12316 
ppb \ / 
3.035838 
.916694 

3.837422 
5.154 501 
2 . 065590 

LC Pass 
40.00000 

LC Pass 
.100 . oooo 
• 1.00 . 000 

2205/ 1. 
ppb 
1 .4 7 59 56 
2 . 09 5205 
14 1.9557 

5.345497 
- . 151702 
. 7 1407,:.2 

NOCHECK 

LC Pass 
5.OOOOOO 
- 5.00000 

2205/2 
ppb 
1 .048782 
1.107179 
105.5655 

- . 1051.51 
2. 104376 
1. . 1.44 620 

NOCHECK 

LC Pass 
5.OOOOOO 
- 5.OOOOO 

1.191830 
.130320 

15.12964 

1 .21.2549 
1. . 360896 
1 .002046 

LC Pass 
3.OOOOOO 

LC Pass 
.0150000 
-.015000 

C Pass 
00.oooo 
LOO.000 

"pi 
1.522179 1.763443 
1.917201 .462325 
1.25.9511 26.21712 

2.173255 2.025' 
3.029055 1.2296: 
-.635771 2.9.35276 

>63T 

l-ft^Pass LC P a s s 
5 . 0 0 0 0 0 0 6 0 . 0 0 0 0 0 



- ,n31 y :.. j s Repo t t. 1 0 

El em 
Uni t • 
Avge 
SDev 
3, RSD 

• 5000.00 

2068/1 
ppb 
• 1 .53073 
1.84 045 

138.3038 

- 4 0.0000 

2068/2 
ppb 
3.307416 
.4 05552 

12.20085 

1960/1 
ppb 
-9.51504 
2.51577 

56.4 24 4 5 

1.960 / 2 
p , > 
7 . 0 5 0 7 1 6 
2 . 1 0 6 7 77 
7 ° . 9 6 5 5 2 

5 . 00000 

...» i. .. 6 6 J 

ppb 
7 . 482030 
4 . 4 9 i 4 5o 
60.02999 

• 5 . OOOO'' 

5n1 

PPb 
5.581557 
. 5 1 1 J. 6 5 

9.1584 4 7 

ppi. • 
. Oc "'50 i 
. 05 1699 
SO 9 2 

ttl 
tt2 
tt3 

E r r o r s 
H i g h 
Low 

Elem 
Uni. t s 
Avge 
SDev 
°.;RSD 

ttl 
tt2 
tt3 

.3794890 2.846378 
-3.27836 5.4 794 4 7 

h i 
r o r s 

i i g h 
L ow 

- I n t . S t d 
Mode 
Elem 
Wav 1 en 
Avge 
SDev 
%RSD 

ttl 
tt2 
tt3 

-10.7147 
-6.62397 
1. 1 . 2004 

NOCHECK 

V-2924 
PPM 
. 0002559 
.000 54 52 

152.6792 210.9378 213.0774 

-1.09331 

NOCHECK 

T i 3 3 4 9 
ppb 
.1606202 
.2452337 

5.596424 

NOCHECK 

T l 1 9 0 8 
ppb 
.2087568 
. 44 054 70 

-.087499 
.4 028633 
.1664 9 59 

LC Pass 
100.0000 
- 100.000 

1 
Ti. me 

1.5000 
.OOOOOOO 
.0000000 

15000 
15000 
15000 

.3515203 
.279888 
574 8380 

C Pass 
0.ooooo 
10.oooo 

NOTUSED 

- . 000321 
.0007651 
.0003253 

LC P vss 
.0500000 
•.0 50000 

NOTUSED 

8.606780 10.55982 
7.847550 9.779701 
4 .r 37840 2.306569 

NOCHECK 

Z n 2 l 3 8 
ppb ^" 
- .054407 
.079388 

14 5.9141 

. 0328855 
.075810 

• . 157296 

LC Pass 
20.OOOOO 
70.OOOO 

NOTUSED 

LC Pass 
100.OOOO 
-100.000 

NOTUSED 

6.059687 
5.641660 
5.04 2 708 

LC Pass 
100.OOOO 
- 100.000 

NOTUSED 

. 08.1 6579 

. 079525 7 

. 0256232 

LC Pass 
100.OOOO 
- 100.000 

NOTUSED 

147 



A n a 1 y s i s R e p o r I T u e 10-

l l a t . h o v k M T X 
R u n T i m e : 1 0 / 2 7 / 9 8 
Coanui i ci fc : 
Mode: CONC C o r f . 

oamoj • • r-l 
15:45:21 

f a c t o r -. 

981. 1 ' - I c I Ooe r s t of 

El. em 
On i. t o 
Avge 
SDev 
$RSD 

tt 1 
#2 
tt3 

5280 y Ag3280 
ppt: 
4 25.6658 

. 9931 

424.8657 
426.7773 
425.354 3 

A13082 x 
PPM ^/ 
5.025291 
.031310 

.6332592 

4.937154 
5.035657 
5.047061 

A3 1890 
ppb 
9 533.210 

34.4 34 
.3617256 

9493.544 
9550.025 
9556.060 

G--2496 
ppb y 
4 64 i .690 

19.237 
.41"4 389 

4619 324 
4656.010 
464 9.735 

r.;a4 9 34 
ppb \ S 
4 95 7.079 

6 . 273 
.1271511 

4 934.596 
4944.218 
4932.422 

Bs3130 
ppp 
24 2.3Sol 

. 3934 
.3686548 

24 1 . 3261. 
242.8218 
242.9205 

5 1. 7,....:.>'..' 
: DP 

L 4.4 0357 
5. 77883 

131.0813 

L. . 7151039 
L-3.26827 
L - l 0 . 6 7 2 6 

E r r o r s LC Pass 
H i g h 600.0000 
Low 4 00.0000 

LC Pass 
6.000000 
4.000000 

LC Pass 
12000.00 
8000.000 

LC Pass 
6000.000 
4000.000 

L C P a s s 
6 0 0 0 . 0 0 0 
4> 0 0 . 0 0 0 

LC Pass 
300.0000 
200.0000 

LC Low 
6000.000 
4000.000 

Elem Ca3179 Ca3968 
U n i t s PPM PPM 
Avge 24.63370 H31.45556 
SDev .12514 ..07031 
%RSD .5080214 .2235063 

Cd2265 y 

ppb 
241.2475 

. 9496 
.3936286 

y Co2236 
PPb 
2401.516 

11.119 
.4629856 

C r 2 6 7 7 y 
ppb 
482.5036 

1.4 375 
.2979327 

Cu324 7 
ppb \S 
1216.048 

1 . 690 
. 1389819 

Fe2714 
PPM 
5.033732 
. 04 .1090 

.8082605 

81 
tt2 
83 

24.43994 H31.39435 240.1537 2388.687 481.0313 1214.600 5.057179 
24.69286 H31 . 53234 2 4 1 . 7 2 7 1 2407.481. 483.9559 1217.905 5.099367 
24.71829 H31.43997 241.8616 2403.378 482.4737 1215.640 5.1148fl 

E r r o r s 
H i g i , 

-Low 

E 1 em 
Un i fc--. 
Avge 
SDev 
%RSD 

LC Pass LC H i g h 
50.00000 50.00000 
20.00000 20.00000 

y y K-7664 
\2P&-^^ p p b 
4 . 857079 75275 . 1.6 
.017507 

.3619275 
39.89 

157323 5 

LC Pass 
300 . 0«'»00 
200.0000 

L. i.6707 
ppb 
4 64 3.725 

50.855 
.6644474 

LC Pass 
3000.000 
2000.000 

Mg2790 
PPM 
24.54 057 

.154 18 
.6334 253 

LC Pass 
(.•00 . 0000 
400.0000 

Mg2852 
PPM 
2 5 . 64 706 

.15010 
. 5852563 

LC Pass 
i. 500 . OOO 
1000.000 

Mn2576 
PPM 
.74 33031 
.0030077 
. 4046-' 05 

LC Pass 
(.:• . OOOOOO: 

4 . oooooo 

Mo2020 
ppb w** 
4 880. 28,6 

19.052 
.3903826 

ttl 
tt2 
83 

4 . 8 1 7 1 4 3 
4 . 8 4 4 1 4 6 
4 . 8 4 9 9 4 " 

75237.03 
75316.60 
25271.85 

4 608.757 
4 658.584 
4 664.337 

24 ' •••.776 
24.41361 
24.43974 

25.4 8082 
7 5.68771 
25 . 7 77.6.5 

.7398381 

. 74 4 3307 

. 7452405 

4 858.323 
4 3 9 0 . 1 1 1 
4 892.4 20 

Er rot-
H i g h 
Low 

LC Pass-
to . oooo 
4 . 000 

LC Pass 
30000.00 
20000.00 

LC Pass 
6000.000 
4000.000 

LC Pass 
30.00000 
20.00000 

LC Pass 
50.00000 
20.00000 

LC Pass 
.9000000 
.6000000 

LC Pass 
6000.000 
4000.000 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

tt 1 
82 
83 

E r r o r: 
H i g h 

Na53 
ppb 
24 22 ?6 

6 '9 
.230c-36 

24151.64 
24 282.07 
2-4 250 . 17 

Ni 2 3 1 6 
ppb 
1388.34 6 

4 . 974 
.2634 307 

1882.824 
1892.478 
1839.735 

LC Pass LC Pass 
30000.00 2400.000 

2203/1 
ppb 
236 5.101 

2 . 203 
. 0931664 

2366.579 
2362.5 57 
2366.563 

NOCHECK 

2203/2 
ppb 
24 20.703 

I 3.264 
. 5-, 79320 

2407.704 
24 20.190 
24 54 .21.7 

NOCHECK 

240".189 
8 . 900 

. 5704 981 

2393.94 3 
24 00.999 
2411.624 

LC Pass 
3000.000 

9 3 6 3 . 5 0 1 
29.596 

.3160805 

9352.203 
934 1.218 
9397.082 

LC Pass 
1.2000 . 00 

Sb2068 
ppb 
2844.404 

2 . 033 
.0714303 

2842. 
284 5.' 
2845.132 

^LC^Pass 
3600.000 



V i a 1 y s i s P e p o r I". T u e ! 

f 3 em 
1 i n ! t : 

A v g e 
S D e v 
"oRSD 

tf 1. 
tt2 
f 3 

x>ooo.oo looo.ooo :ooo.ooo sooo.ooo 

2068 l \. 
ppb 
2906 . 7-17 

9 . 064 
.3118384 

2906.535 
2897.790 
2915.915 

E r r o r s NOCHECK 
H i g h 
Low 

2068/3 
ppb 
2813.278 

5.910 
.210034 7 

2309.940 
2320.102 
2809.793 

NOCHECK 

1960/1 
ppb 
9298.220 

5 . 503 

9301.935 
9297 . 1. 10 
9295.613 

NOCHECK 

.1. 960 / .. 
pp. 
9396.091 
4 5.57/ 

.4818703 

957" 
9565.256 
9447.758 

NOCHECK 

312881 
ppb 
4 627.4 55 

74.120 
.52124 36 

Sn1896 

i'''P *•' 
.^784 . 702 

25.922 
4 999694 

99 4 599 . c:,02 
464 1.592 4 795.562 
464 1.366 430 1.267 

4 9 10. 77;., 

. i 4C7570 

•!90o . 281 
4918.679 
4 905.870 

LC Pass LC Pass LC Pass 
6 0 0 0 . 0 0 0 6 0 0 0 . 0 0 0 6 0 0 0 . 0 0 0 
4 000.000 4000.000 4000.000 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

T1334 9 
ppb 
4973.601 

13.170 
.264 5398 

T11908 
ppb 
9577.127 

41.203 
. 4302183 

V-2924 
PPM 
2.5254 08 
.010365 

.4104142 

Zn2138 . 
ppb 
955.24 4 7 

2.984 6 
.3124412 

ttl 
tt2 

4963.487 
4984.695 
4987.620 

9601.455 
9600.374 

2 . 513457 
7.530835 
2.531932 

951. . 8072 
957.1757 
956.7515 

' r o r s 
H i g h 
1 ow 

LC Pass 
6000.000 
4 000.000 

LC Pass 
12000.00 
3000.000 

LC Pass 
5.000000 
7.OOOOOO 

LC Pass 
1200.000 
800.OOOO 

- I n t S t d 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
Time 

15000 
.OOOOOOO 
.OOOOOOO 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED NOTUSED 

tt 1 
tt2 
tt3 

15000 
15000 
15000 

149 



Mri.ua y s i • R e p o r t Ol - i 

n e t h o d : MJ>' r .amn l •:• Na 
R u n I d m e : 1 0 / 2 7 / 9 8 1 5 : 5 4 : 4 8 
f, online n r . 
n o d e : CONC Cor r 

9 8 101 PM 

i. 1 em 
U n i t i 
A v g e 
S D e v 
sRSD 

»1 
f'2 
tt3 

- .7504 7 
.42417 

24.23155 

F a c t o r : J 

1/ A13082 
PPM 
10.74 49 5 

.01715 
.1596220 

-1.30583 10.72606 
1.15066 10.75955 
1.79492 10.74924 

E r r o r s LC Pass LC Pass 
High 10000.00 1000.000 
Low -10.0000 -.200000 

E1 e. n i C a 3179 C a 3 963 
U n i t s PPM PPM 
Avge H879.694 7 8-5.14805 
SDev .6467 .04337 
%RSD^\£^ 0735183 .8425116 

H878.9624 S-5.13092 
H880.1877 S-5.19737 
H879.9340 8-5.11586 

•ttl 
82 
tt3 

F r r o r 
H .i g l i 

- l o w 

F 1 en i 
U n i t s 
A v g e 
S D e v 
%RSD 

* 1 
;i2 
tt3 

I 0 h i g h LC Low 
500.0000 10.00000 
-5.00000 -5.00000 

K-7664 
ppb 

o.351627 2064.506 
.012187 
1913780 

8 . 4 96 
. 41150C ' 

6.339899 2059.64 1 
6.364227 2059.561 
6.350753 70/4.3.3 

AS1890. 
ppb \S 
30.66589 
2.02772 

6.612295 

28.37070 
31.41262 
32.21437 

LC Pass 
50000.00 
-10.0000 

Cd2265 
ppb 
.3044922 
.1763337 
58.09302 

.2404314 

.1685590 

.5044363 

LC Pass 
50000.00 
-5.00000 

Li. 6707 
ppb 
198.5733 

. 501 1 
. 25261 .1.6 

197.7953 
193.6 394 
198.6852 

8-24 9c. 
ppb \ S 
60.60088 
4.96307 

3.139771 

66 13808 
56.55295 
59.11162 

LC Pass 
100000.0 
-100.000 

Co22S6 
PPb 
5.874500 
.208417 

3. 54 7331. 

5.8594 13 
6.090052 
5.674 037 

LC Pass 
]00000.0 
-50.0000 

Ba4 9 34 > 
p p b \ s S 
5169.330 

6 . 653 
.2093321 

3162.179 
3174.252 
3173.059 

LC Pass 
50000.00 
-100.000 

Cr2677 
p p b y y S 
6.373357 
.294 242 

4.280909 

7.14 2425 
6.559156 
6.918489 

LC Pass 
50000.00 

- 10.oooo 
Mg2790 Mg2852 
PPM PPM 
107.5129 S67.38836 

.1.731. 59.4 1014 
. I o l 0 0 6 3 38.16019 

107.3137 S33.08732 
107.5974 HI 55.9898 
107.627 5 S33.08897 

Be 3 ) 
ppi 
.4' ,896 
.0 9 500 
6 04 4 5 

'7511 
,,7885 
56293 

..C Pass 
50000.00 
-5.00000 

Cu324 7 
PPb ^ 
12.25277 

.76856 
6.272549 

11.3oo2? 
12.65995 
12.73207 

LC Pass 
1.00000 . 0 
-20.0000 

Mn2576 
PPM \ ^ 
.0773868 
.0000940 
. 121.5187 

Bi.2250 
ppb 
-2.74 945 
2 .10310 

76.49152 

-5. 10114 
- 1 .04 902 
-2.09820 

LC Pass 
100000.0 
-100.000 

Fs2714 
PPM 
6 . 4 25602 
.019966 

.31072 54 

6 .402639 
6 . 4 388c; 
6.4353 

. 07" 

.07 

.07 

39 

0 

LC Pass 
500.0000 
- .100000 

M02020 
ppb \S 
1.662190 
. 5324 05 

3 5.03842 

.9901241 
1.977223 
2.019223 

F r 10 r •: 
High 
Low 

E l e m 
U n i t s 
A v g e 
S D e v 
l'oRSD 

ttl 
tt2 
tt3 

E r r o r< 
H i g h 

LC Pass 
50.00000 
.100000 

Na5889 
ppb 
4 931.566 

1.2 . 584 
.2551641 

LC Pa;-
j 0000 ) 
- 500C .-0 

y Ni23 
ppb 
22.5 401 

. 949 
3.6 ,21 

491.7.462 21.43564 
4 941.64 3 22.92243 
4935.595 22.73396 

LC Pass 
100000.0 

LC Pass 
1000 10.0 

LC Pass 
1.00000 . 0 
- 100.000 

2203/1 
ppb 
4.44 37 57 
3 .472426 
73.14163 

1.533547 
3.44 051o 

NOCHECK 

LC Pass 
500.0000 
5.00000 

2203/Z 
ppb 
5. 4 7 5767 
1.335713 
7 5.30623 

4.112300 
>.882703 
5.432299 

NOCHECK 

LC High 
20.00000 
-5.00000 

5.132685 
.370351 

7.215550 

5.509370 
5.118617 
4.769568 

LC Pass 
400000.0 

LC Pa 
20.00e 
-.0100 

1.6279-
1 . 8610< 
114.31" 

1.10580 
3.694 337 
.0837683 

LC Pass 
1.00000 . 0 

LC Pass 
50000.00 
-'OO.000 

^068 
PL 
-1 03085 

.59775 
57.93593 

)3̂ P - . 4 1 0 ; 
- 1 . 6 0 2 9 0 

15(f 9 2 8 

LC Pass 
100000.0 



in.i ] ys i .-, Repo r Tue 1 0 ?7- op, fj-i 0.1 •. .1 5 P!i 

E j. em 
Uni l: 
Avge 
SOev 
°:;RSD 

il 1. 
82 
83 

E r r o r s 
H i g h 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

- -10 . oooo 

2 Oc... 3,-'2 
ppb 
• 5 .27296 
2 . 04 960 

5000.00 

2068/1 
ppb 
3.4 584 4 6 
2 . 4 74 700 
71 .5 5526 

.6184615 
4.604 567 
5.152312 -4.19121 

NOCHECK NOCHECK 

1960/1 
ppb 
•- 6 .68888 
3 .30956 

.62229 56.95401. 

.924 792 
4.70283 

T i 3 3 4 9 
ppb 
143.1667 

. 3737 
.2522157 

T11903 
ppb 
5.081554 
2.4 33929 
47.89733 

•2.99230 
-6.4 7203 
-10.6022 

NOCHECK 

V-2924 
PPM 
.1922141 
. 0004 51.7 
.234 97 57 

1 9c" 0/7 
ppi 
5.779153 

2 . 826121. 
4 3 . 902 1.2 

3.150991 
8.763500 
5 . •' 17927 

NOCHECK 

Zn2133 
ppt.> 
23.16 5o5 

. 14155 
.61104 66 

• 5.00000 

S i 238 I. 

ppb 
284o.602 

1.14 6 
.04 02675 

234 7.74 4 
284 5.4 52 
284 6.608 

LC Pass 
100000.0 
-100.000 

• 5 . OOOOO 

So 1899 

ppb 
1.04 5763 
.1. . 521.611 
14 5.5025 

-.204 552 
. 60.18848 
2.739955 

LC Pass 
100000.0 
-100.000 

oO . 007',' 

Sr.17.1 5 
ppo 
2388.988 

5 . 024 
.210307 1 

2333.24 0 
239 1. 18 5 
2392.54 0 

LC Pass 
50000.00 
-100.000 

81 
82 
83 

o r s 
gh 

L ow 

i n t S t d 
Mode 
E1 em 
Wav1en 
Avge 
SDev 
'RSD 

147.3709 
14 3.5866 
148.04 24 

LC Pass 
100000.0 
- 100.000 

1 
Time 

15000 
.0000000 
. 0000000 

2.276303 
6.6 52276 
6. 356084 

LC Pass 
1.00000 . 0 
)0. 0 0 0 0 

NOTUSED 

.191707 5 

.1925605 

.1925746 

LC Pass 
200.0000 
.050O00 

NOTUSED 

53 . 12623 
!3 . 04 799 

LC Pass 
10000.00 
- 50.0000 

NOTUSED NOTUSED NOTUSED NOTUSED 

81 
82 
83 

15000 
15000 
15000 

151 



Ana1ysi s Report 

f i a t h o d : h T >; Samp I <: Na.fia 
Run T i m e - 1 0 / 2 7 / 9 8 l o : 0 7 : 5 0 
CO 111 flu':'I | i.: 

node: CONC C o r r . F a c t o r s 1 

: 9 8 ] O L O ... o o n of 

E l e m 
Un i . t i 
A v g e 
SDev 
•\RSD 

r 
.3280 y A 1 3 0 8 2 

i 1 3 0 3 6 2 . 2 8 6 9 4 8 
. .••184776 

?0.. . 1072 
006292 

?751144 

A s l 3 9 0 
p p b N / 
o . 9 1 7 4 7 ° 

. 7 4 6 1 4 2 
1 0 . 7 8 6 3 2 

ppb \ / 
j.o . . . 4 9 4 

1 .770 4 8 
10.4 24 0 3 

5a4934 
ppb \ / 
661.4818 

. 207 5 
.0313722 

63 3130 

PP. 
. 0365898 
. 0082615 
22.5787" 

268597 
] 13365 
; 1 ^ 7 ^ 9 

ttl 
tt2 
tt3 

. 3281355 
-.24 9986 
- J . 3 1 7 3 1 

2.294185 
2.282773 
2.283382 

6.30937 5 
7.750280 
6.692281 

IS 47579 
15.7 3595 
15.30307 

661.24 4 5 
661 . 6...93 
661.5717 

.030900' 

.032803 

. 046065' 

.3280241 
1 .283050 
4.694717 

Error-
H i g h 
Low 

LC Pass 
10000.00 
-10.0000 

LC Pass 
1000.000 
•- .. 200000 

LC Pass 
50000.00 

-10.oooo 

LC Pass 
100000 .. 0 
-100.000 

LC Pass 
50000.00 
-100.000 

LC Pass 
50000.00 
-5.00000 

LC Pass 
100000.o 
-100.000 

Elem 
U n i ta 
Avge 
SDev 
%RSD 

Ca3179 
PPM 

Ca3968 
PPM 

206.3105 35.133915 
. 3534 

1732998 
.007154 

.1392150 

C d 2 2 6 5 , 
ppb v / 
. 1156175 
. 1431921 
123.34 98 

Co 2 2 8 6 . 
ppb \ s 
1 .4 40755 
.384601 

26.694 4 2 

ppb \ / ^ 
1.006744 
.3374 56 

33.51957 

CU3247, 

ppb 
2.14 7223 
.5086 55 

23.6889 1 

Fe2714 
PPM 
1.4 11912 
. 01.5099 

1 .0694 12 

ttl 
tt2 
tt3 

E r r o r • 
Hi gh 
-1:OW 

Elem 
Un i t s 
Avge 
SDev 
%RSD 

207.1507 8 5.14 7173 
206.3446 S5.134969 
206.4 363 S5.154 602 

LC Pass 
500.0000 
-5.00000 

/fe.2S99/l/' 

1.379927 
.002140 

. 1550955 

LC Pass 
i 0 . 00000' 
• 5.00000 

K-7664 
ppb 
5 50.580 7 

5.0900 
.1 .452715 

• . 041104 
. 2396165 
. 14 8359c. 

LC Pass 
5001".s . 00 
- 5.00000 

L i 670 7 
ppb 
47.284 34 

.04 9 59 
. 17274 5 

1./41024 
1.573988 
1.007255 

LC Pass 
i 0C000.0 
•50.0000 

Mg2790 
PPM 
7 5 ^'s j s 

02654 
. 1. .1 4 2106 

1 .351457 
.9917238 
.67704 56 

LC Pass 
50000.00 

-10.oooo 

Mg235 2 
PPM 

hi24 . 6 94 34 
. 06972 

.2823501 

2 . 754201 
1.335674 
1. . 371308 

LC Pass 
i ooooo.0 

-20.0000 

Mn2576 

PPM y 
.01.6561 7 
. 000096 1. 
.5802355 

I. . 4 2834 5 
1 . 403741; 
1.3986; 

LC Pas?. 
"00 . os<.'>" 
. 100000 

M02020 
ppb 
. 36024 4 1. 
. 382904 4 
24 5.08 50 

ttl 
tt2 
tt3 

1.332214 
1.379594 
1 .377972 

3 5 4 . 5 0 4 6 
552.2083 
344.6292 

42.23269 
4 2.2387 7 
4 2.33157 

25 .. 26380 
25.23023 
25.2114 2 

1174 . 7697 5 
H24.68107 

.0166617 

.0164702 

.0165513 

. 928/89.1. 

. 308834 0 
- . 65639], 

E r r o r s 
H i g h 
Low 

Elem 
Uni. ts 
Avge 
SDev 
"iRSD 

tt 1 
»2 
tt3 

E r r o r s 
H i g h 

LC 
5 

sss 
0000 

ooooo 
389 

c 4.4 989 
.614 3 

.06644 92 

924.2762 
924.0270 
925.1935 

LC Pass 
1.00000 . 0 

LC Pass 
100000.0 
- 5000.00 

Mi 23 16 
ppb s y 
4.737867 
.163551 

5 . 4.. 5954 

4.976555 
4.683165 
4.704105 

LC Pass 
1.00000 . O 

LC Pass 
100000.0 
- 100.000 

2203/1. 
ppb 
1 . 1.574 74 
1 . 61 801.9 
1.39 . 7838 

1 . 4 97 .1.8 .1. 
2.573669 
- . 605477 

NOCHECK 

1. C Pass 
500.OOOO 
-5.00000 

2203/7 
ppb 
1 . 4 94 382 
2.08884 I 
139.3781 

7 O c. 7 T 

1.7 5574 6 
5 . 45_,690 

NO"'HECK 

LC H i g h 
20.OOOOO 
-5.OOOOO 

1.583103 
J. . .1734 50 
84.84184 

.078 5980 
2.029 179 
2 . 091.531 

LC Pass 
4 00000.0 

LC Pass 
20.OOOOO 
-.01.0000 

S e l 9 t > 
pp! 
2.689079 
3.63 5034 
135 . 1796 

-.669812 
2.188564 
6.54 84 84 

LC Pass 
1.00000 . 0 

LC Pass 
50000.00 
100.000 

b2068 
japb 
.3069367 
. 4 02113 1. 
131.0085 

• 7 0 4 

... _ 099791 

^ 63307 

LC Pass 
100000.0 



A n a 1 y s i 3 R e p o r t. Tue 10-27-98 04:0' -1 PM 

81 en i 
U n i t. s 
Avge 
SDev 
%RSD 

••••5000.00 

2068/. 1 
ppb 
-. 138031 
.814168 

4 32.9972 

• 4 0.oooo 

2068/2 
ppp 
.5532498 
.1 9 6 5 1 6 1 
5 5 . 5 2 0 3 3 

1.960/1 
ppb 
-4.64 78 5 
1 . 1 704 7 

75. 1.831.0 

1. 960 /7 
;>pb 
6.351210 
5.04 14 69 
" 9.37309 

-3.OOOOO 

Si 2381 

ppb 
603 . 7.504 

3 . 1 6 6 7 
.524 5086 

• 5.OOOOO 

So 1 3 9*3 
p p b 
1. . 2697.18 
. 8 37.! 9 5 

6 5.93 54 9 

197 

ttl 
»2 
83 

.6095842 
- 1 .01780 
-.155877 

7 5074 30 
3 577255 
5512809 

4.87620 
5.68732 
3.38003 

1 .4 79 4 30 
(•:. . 1 1 9801 
' 1 . 5r>4 4 0 

605.8590 
605.2833 
600.1039 

2 . 2 1 6 6 6 6 
.6267306 
.9659925 

4 97 . 4 9 0 .1 
497.8183 
4 9 7.5 7 03 

E r r o r s 
H i g h 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK LC Pass 
100000.0 
-100.000 

LC Pass 
100000.0 
- 100.000 

LC Pass 
50000.00 
• 100.000 

Elem 
U n i t s 
Avge 
SDev 
•<;RSD 

Ti.334 9 
ppb 
31.25699 

. 14417 
.46124 72 

T l 1 9 0 3 
ppb 
2.061025 
.544312 

26.40979 

V-2924 
PPM 
. 0410355 
. 000191 1. 
.4 6 56062 

7n2133 
ppb ^ 
4.772609 
.051056 

1 .081107 

81 
tt2 
83 

o r 
H i g h 
L ow 

31.36966 
31.30679 
31.094 52 

LC Pass 
100000.0 
1.00.000 

1.433017 
2.355074 
7.596977 

IC Pass 
J OOOOO.0 

•••• 10. oooo 

.0412 559 

.04 09541 

.04 091oo 

LC Pass 
200.OOOO 
-.050000 

4.772861 
4.774135 
4.670784 

LC Pass 
10000.00 
• 50.OOOO 

- I n t s t d 
Mode 
E lem 
Wav 1. en 
Avge 
SDev 
%RSD 

1 
T ime 

15000 
.OOOOOOO 
.OOOOOOO 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED 

6 

NOTUSED NOTUSED 

ttl 
tt2 
tt3 

15000 
15000 
15000 

153 



A n a l y s i s Report. 

Ma t h e ! : MIX Samo i e Name : 1 OL Oc 
Run Time: 10/27/98 l o : 1 0 : 2 8 
Commont.: 
Mode: CONC C o r r . f a c t o r : 1 

u o 

00 .1 

98 04 : .! ''.< : 7 

Ooe r f.o PMi: 

Elem 
Un i t s 
Avge 
SDev 
%RSD 

Ag3230 , 
ppb \ y 
- . 9 4 8 5 4 8 
.335715 

35.39257 

A13032 
PPM / 
10.51336 

.02992 
.2845710 

As 1.890 
ppb y 
29.02542 
1.14 510 

3.94 5153 

B-24 96 
ppb \ / 
4 5.4 02 74 
1 . 2506 5 

2. 754 564 

Ba4 934 
ppb \ / 
3179.706 

3 . 461 
.2660792 

8e3130 
ppb 
. 4 274 7.1.0 
.0167319 
3.9.14160 

59 37 3 .1.8 
. 4 4 8268 
74 5.741 

ttl 
82 
#3 

-1.304 29 
-.637301 
-.904050 

10.53519 
10. 5256.2 
10.47926 

29.4 3070 
29.91278 

•6.56816 
4 5.5 5859 
4 .0814 7 

3180.087 
3187.97u 
3171.062 

.4166629 

.4190062 

.4467439 

5.4 15279 
1.825978 
-4.96006 

E r r o r s 
H i g h 
Low 

LC Pass 
10000.00 
-10.0000 

LC Pass 
1000.000 
-.200000 

LC Pass 
50000.00 
-10.0000 

LC Pass 
100000.0 
-100.00 

LC Pass 
50000.00 
- 100.000 

LC Pass 
50000.00 
-5.00000 

LC Pass 
100000.0 
-.1.00.000 

Elern Ca3179 Ca3963 
U n i t s PPM PPM 
Avge H 8 4 2 . 2 9 1 6 S - 4 . 4 6 4 0 2 
SDev 2 . 3 4 4 5 . 0 5 0 1 8 
% R S D A \ . V ^ 2 7 3 3 4 8 5 1 .124 1 53 

ttl 
#2 
tt-3 

E r r o r s 
Hi g h 

--Low 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

H34 3.9334 S 4.40819 
H843.3349 S-4.4 734 9 
H839.6066 S-4.50538 

LC H i g h 
900.0000 
-5.00000 

LC Pass 
i0.ooooo 
- 5 . 0 0 0 0 0 

< S K-7664 
ppb 

o.797619 
.0102 56 

.1623629 

100.664 
5 . 034 

2 396153 

Cd2265 
PPb V / 
.2270858 
.2046534 
90. 12383 

• . 00 51.33 
.3052369 
.3811536 

LC Pass 
5OOOO,00 
- 5.00000 

L i 6 7 0 7 
ppb 
1 8 4 . 4 0 l o 

. 546 1. 
. 2 9 o ] 5 5 6 

CG2286. 
ppb v / 
4.980794 
.230782 

4.6334 4 7 

4.777930 
5.229138 
4 .9403.1.5 

I. C Pass 
] 0 0 0 0 0 . 0 
-50.0000 

Mg2790 
PPM 
90 . 16.1 5 I 

. 204 7 5 
. 7270375 

>677 ^ Cr267 
ppt: 
3.4 6334 7 
.376607 

4.4 4 9857 

3.263775 
8.89744 1 
8 . .223827 

LC Pass 
50000.00 
-10.0000 

Mg2852 
PPM 

HI 1 1 .680 1 
. 2017 

. 1306 507 

Cu324 7 
ppb ^ 
11 . 12232 

.23109 
2.077738 

1 1. .71810 
11". 29012 
10.35873 

LC Pass 
1.00000 . 0 
-20.0000 

Mn2576 
PPM 
. 0667968 
.0001.171 
. 17 52414 

Fe2714 
PPM 
6.394 056 
.004162 

.0650982 

o . 897028 
6 . 339299. 
6 . 5958-1 

LC Pass 
500.OOOO 
- . 1.00000 

Mo2020 
ppb t / 
1.390698 
.30204 0 

21 . 7 1861 

ttl 
tt2 
83 

E r r o r -: 

H i g h 
L ow 

Elem 
U n i t s 
Avge 
SDev 

ttl 
tt2 
83 

E r r o r s 
H i g h 

6 . 301.362 
6.3054 78 
6 . 286016 

LC Pass 
50.00000 
. 100000 

s t5889 
• ob 
4624.240 

1.5.232 

2 1 i.964 
210 .1. . 900 
2095.128 

LC Pass 
1OOOOO.0 
5000.00 

Ni.2316 
ppb \s 
19 . 3974 3 

.937 51 

184.4 06 5 
1.84 . 94 52 
183.8531. 

LC Pass 
100000.0 
- 100.000 

2203/1 
ppb 

4 . 4 63609 
2.87 5124 

0 . 25 590 
90.51867 
39 _ 92998 

LC Pass 
500.0000 
5.00000 

2208/2 
ppb 
5.380134 

M i l l . 7 4 3 2 
HI. 17 .. 839 1 
H i l i 1532 

i C H i g n 
20.OOOOO 
5 . OOOOO 

.3293974 4.853149 64.4 1254 26.58146 

4 631.972 
4634.055 
4 606.692 

LC Pass 
100000.0 

19.27876 
13.524 90 
20.38862 

LC Pass 
1OOOOO.0 

5.614 820 
0. 584 758 
1. . 19127o 

NOCHECK 

6 . 560142 
7. 154 6 58 
4. 14 5600 

NOCHECK 

.0667139 

.0669307 

.06674 58 

LC Pass 
20.OOOOO 
.010000 

5.4 09098 
1.9904 0 5 
36.7 973 5 

s.112616 
6.952201 
5.162475 

LC Pass 
400000.0 

4.169334 
1.933192 
4 6.4 3683 

2.94 3659 
3,1604 83 
6.4 03361 

LC Pass 
.1.00000 . 0 

1 . 7366c. r 

1 . 179 524 
1 .255905 

LC Pass 
30000.00 
100.000 

b 2 0 6 8 
p p b 
. 0 8 3 7 2 4 1 
1 . 5 2 2 7 5 1 
1 7 1 6 . 2 7 5 

1 . 7 5 5 d 
- 1 . 22S8"3 
- . .760851 

1 0 0 0 0 0 . 0 



A, ia .1 y . s Repor r. T •<(:•:• 10 ^S 04 : i (. 

E l em 
Uni ts-
Avge. 
SDev 
%RSD 

tn 
82 
83 

Error-
High 
Low 

5000.00 -'l 0.0000 

2068/1 2068/7 
ppb ppb 
2.086139 .909252 
2.669271 2.606219 
127.9527 

1.200311 2.032176 
-.027983 -1.82917 
5.085589 

NOCHECK 

2.93076 

NOCHECK 

19 60/1 
ppb 
-5.9 8 0 i o 
3 . 7 1.0 13 

-5.93694 
-6.30228 
.2987275 

NOCHECK 

j ooo,-:: 
pr '•• 
8 . 257 j.7 4 
I . 0614 8o 
15.17875 

7.5 76 507 
7.8659o9 
9 . 4 17 1 952 

NOCHECK 

ooooo 

7877.174 
o . 8 J 7 

.24 I 1261 

2330 .81.9 
2851.394 
281.9 . 309 

LC Pass 
100000.0 
-100.000 

• f. . 07000 

Sn1899 

8.500900 
2 . 00893c-
37.58457 

3.379104 
5.568015 
.1. . 55 5584 

LC Pass 
100000.0 
-100.000 

22 J4 .5 So 

LC Pass 
50000.00 
•-1.00. 000 

Elem 
Uni. ts 
Avge 
SDev 
%RSD 

Ti3349 
ppb 
1.4 0. 0067 

. 6613 
. 4723170 

T l 1903 
ppb 
1.120367 
.67645 5 

60.37606 

V-2924 
PPM 
.1603886 
.0004 838 
.304 7908 

Zn2138 
ppb 
2 5.54 994 

.05797 
. 226904 7 

81 
82 
83 

140.0355 
1.40 . 6251 
139.3096 

1.601325 
1 . 4 1.2875 
.5469059 

16028 58 
I 609207 
i 599593 

15 . 4 924 8 
:5. 5489 .1 
!5.6084 2 

' r o r 
High 
Low 

LC Pass 
1ooooo.0 
- 100.000 

i. C Pass 
100000.0 

10.oooo 

C P:v:;s 
'00 . 0000 
• .0 50000 

i.C Pass 
10000.90 

r,0 . oooo 

-IntOfcd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
T i me 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED NOTUSED 

81 
82 
83 

15000 
15000 
15000 

1.5H 



Anal v ', i s Repo r t rue 10- 0-1 : 74 : .-o .• '!'! 

net-.ho-.l : MTX GamoJ e H 
Run Lime: 10/77/90 J.o:J0:06 
" < mini; n r.: 
Mode: CONC Corr. Paste; : 

01 O o i - - 0 0 i 7 "|or? r a r r. 

E 1 em 
U n i t s 
A v g e -
S D e v 
°,;RSD 

A,: 3 2 8 0 ^ A1308: 

pso 
47.204 68 

.70921 
1.5024 25 

PPM 
1. 1 . 65368 

.01846 
.1533856 

As 18 9Q, 
ppb v 
174 7.34 9 

1 . 3 1 1 
.0750139 

8-24 wo 
PPb 
8o0.5 530 

5.0189 
. 5877192 

8s4 934 
•ppb \ / 
5279.920 

17.138 
.324 5955 

l i e o 
pr 
4 7 8 2 1 0 

J 7 0 7 4 
,4 5 7 3 6 

81.2250 
p D b 
2 . 0 4 2 2 5 7 
3 . 5 7 3 0 4 7 
1 7 4 . 9 5 58 

t t l 
«2 
#3 

47.54561 11.65196 1748.015 854 9547 
47.67905 11.63614 1745.839 864.6495 
46.38938 11.67294 1748.193 362.05 19 

5260.777 
5 2,., 5. 147 
5298.836 

.9 5 548 

.92854 
45.06229 

6 . 1. 16917 
. 5657515 
-.555898 

E r r o r s LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
H i g h 10000.00 1000.000 50000.00 1.00000.0 50000.00 50000.00 100000.0 
Low -10.0000 -.200000 -1.0.0000 -100.000 - J J O . 0 0 0 -5.00000 -100.000 

Elem Ca3179 Ca3968 
U n i t s PPM PPM 
Avge H817.6321 8-4.23475 
SDev .7016 .04754 
% R S D ^ £ > . 0858082 1.122511 

ttl 
tt2 
tt3 

H817 . 1.596 
11317 . 293 5 
H818.4 383 

S-4.21536 
S-4.19998 
S-4 . 28892 

Cd2265 
ppb \S 
4 0.54 155 

.15108 
.3726626 

4 0 . 4 98.1 .1 
40.4169 4 
4 0.709 59 

Co22S6/' 
ppb 
409.4 399 

. 2900 
.0 708251 

4 09.1086 
4 09.64 79 
4 0 9 . 5 6 3 1 

C r 2 6 7 7 / 

ppb v 
174.0983 

. 374 1 
.2143622 

175.6790 
174.5978 
1 74 . 2 1.80 

CU324 7 . 
ppb V 

. 1242 
054 7566 

226.6334 
226.898 5 

Fe2714 
PPM 
6.354 223 
.006739 

.1060557 

6.5494 75 
6 . 351264 
6 . 3 6 1 9 J 

E r r (-1 r 

• I i g 11 

Low 

E I e.m 
Uni i s 
Avge 
SDev 
7 RSD 

I. C 11 i. g h 
s00.0000 
- 5.00000 

9Te2599 ) 

o.2604 37 
.011531 

.184 1375 

LC Pass 
.1 0 . 09 000 
• 5.00000 

K-7664 
ppb 
29040.27 

106.52 
.566 7962 

LC Pass 
--,00'"''0 . OP 
- 5.00000 

L i o 7 0 7 
ppb 
1059.4 39 

" 859 
. 274 559 1. 

IC Pass 
i 00000 . 0 
- 50.0000 

Mg2790 
PPM 
118.4 821 

. 1 079 
.09 10364 

LC Pass 
50000.00 

-10.oooo 

Mg2852 
PPM 

5 3 2 . 9 0 9 7 1 
.003 50 

.0106197 

LC Pass 
!. OOOO'."1 . ('• 
• 20.0000 

Mn2576 
PPMV^ 
.5068240 
.0005685 
.11217 3 

LC Pa-~ • 
500.oooo 
-. 100000 

M02020 
PPb 
84 I .5794 

.1 .7123 
. 1.4 404 53 

tt] 
tt2 

6.255892 
6.251962 
6.273607 

23953.Co 
29041.06 
29146.08 

1036.613 
1039.339 
104 2.515 

1.18 'i7-»5 
118.4 056 
118.6051 

S52.97063 
832.97266 
532.96 534 

.50 5515 

.506 4 4 30 

. 507- 77 5 

841.5902 
840.3613 
84 2.7862 

E r ro r s 
High 
L. ow 

Elem 
Uni. t s 
Avge 
SDev 
7.RSD 

ttl 
tt2 
tt3 

LC Pass 
50.00000 
- iooooo 

i 5889 
pop 
23595.94 

58 . 37 
.2058549 

28555. l o 
28599.97 

LC Pass 
100000.0 
-5000.00 

Ni.2516 
ppb \ / 
4 12.9620 

. 9739 
.7353336 

412.9830 
4 11.9778 
4 13.9253 

LC Pass 
100000.0 
-100.000 

2205/1. 
ppb 
4 08.5004 

1.6144 
.59 53924 

4 0 9 . 9 8 3 1 
4 06.764 5 
408.1558 

LC Pass 
500.0000 
5.00000 

2205/2 
ppb 
411.1614 

5.5658 
.8186094 

4 08.0615 
4 10.6811 
4 14. 741.5 

LC H i g h 
20.00000 
-5.00000 

LC P< 
20.0O 
- .0100 

410.2094 
2.0537 

.50064 88 

408.7022 
409.3776 
4 12.5486 

.04 580 

1702.31 
1702 . 09: 
1700.870 

LC Pass 
50000.00 
- 00 . 000 

7068 

3-, 2. 9957 
.8555 

>49407. 

42.17: 
. 9329 

34 3.3303 

E r r o r s 
H i g h 

LC Pass LC Pass 
100000.0 100000.0 

NOCHECK NOCHECK LC Pass LC Pass LC Pass 
4 00000.0 100000.0 100000.0 



Ana 1 y s i s Ropo r t. I l !S 04 . 04 •. Zr 

T i em 
: ' '-1 i. t. s 
Avge. 
SDev 
1.RSD 

tt ' 
tt2 
I! 3 

E r r o rs 
H i g h 
Low 

5000.00 

2068/ ; 
nob 

4 0.0000 

70c. 

PP" 

1960/1 
ppt, 

34 5.6115 341.6889 1689.183 

0742122 
).5888 

4 064o04 

34 5.7177 34 0.4 033 
34 5.7934 54 1.5015 
34 5.3191 

NOCHECK NOCHECK 

2 . 5 J. 9 
.1572906 

1.687 . 26o 
1.691 . 761 

43.1619 1688.522 

NOCHECK 

I96 0 , 

3 . COOOO 

•.2881 

ppo PP.-'' 
1. 708 . 0 39 5 584 . 294 

i. . 5 58 . 4 35 
.09.; 20 1.6 .0797775 

1 70~.835 
.1.707. 24 9 
170 7 05.3 

NOCHECK 

5 5 8 7 . 9 o 0 
5580.659 
5 589.264 

LC Pass 
100000.0 
--100 . 000 

. Oi.." '66 

8n.l 89Q 
ppb 
8 1 0 . 9 ] o 5 

4779939 

806.94 7 7 
812. 4 2.1 0 
31.5 . 5807 

LC Pass 
100000.0 
- 100.000 

p p i ' 

. 5 ~ 9 .3., , -• 

51.75 . 57c:, 
5158.515 
514 7.71 0 

LC Pass 
50000.00 
- 100.000 

Elem 
Uni t.< 
Avge 
SDev 
%RSD 

T i 334 9 
ppb 
989.2933 

1.9936 
.2015141 

T11908 
ppb 
164 0.955 

4 . 970 
.3028707 

V - 2 9 2 4 
PPM 
. 6 1 9 2 3 2 6 
. 0 0 0 3 3 0 7 
. 1341463 

Zn.213S 
ppb yyS 
4 4 2 . 1 8 1 0 

1 .2110 
. 2 7 3 8 5 3 3 

ttl 
tt2 

ro r 
gh 

ow 

988.1905 
988.0949 
991.594 7 

LC Pass 
100000.0 
-100.000 

163 5.332 
164 2.4 48 
164 4.969 

LC Pass 
1.00000. 0 
- 10.0000 

.619054 6 

.6185055 

. 6201.578 

LC Pass 
700.0000 
• .050000 

440.8100 
442.6285 
4 43.104 6 

LC Pass 
10000.00 
- 50.0000 

- f n t S t d 
Mode 
E1 em 
Wavten 
Avge 
SDev 
°oR5D 

1 
Time 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED NOTUSED 

tt 1 
82 
83 

15000 
15000 
15000 

157 



A n a l y s i s Report. JO r--oa c-4:Z2:~& n 

r i a l nod: fl T > Sample Name: 05 .1 01 Ooo - 00 1 A 
Run T i me : JO/27/98 lo-.26:03 
Common * : 
Mode ON" oo r r Fac t:.o r 1 

F J. em 
Uni Is 
A vge 
SDev 
°«RSD 

•g32S0 
:->b 
t \1» . o vj> -It 

1.6789 
3786982 

A13082 
PPM 
19.83239 

.07517 
.3790493 

As1890 
ppb 
4 77.14 53 

. 4 334 
.0908217 

B-2496 
ppb 
51 . 23888 
1 .61349 

3 . 14 8948 

Ba4934 
ppb 
3574.331 

4.381 
.1365701 

Be3130 
ppb 
4 3.1 . 2605 

1. .3619 
.3157986 

B i.22 50 
Op IT' 
1 52.76 72 
4 . 1 538 

.9174166 

tt 1 

#3 

44 3.7186 
444.7360 
441.4952 

19.74652 
19.38636 
19.86428 

477.4239 
477.3669 
4 76.6465 

52."8274 
51.6344 8 
49.44 94 2 

3573.799 
3579.4 57 
3569.738 

429.6932 
432.1974 
431.8859 

4 50.509 5 
4 57.5609 
4 50.2313 

F r r o r s 
H i g h 
Low 

LC Pass 
10000.00 
-10.0000 

LC Pass 
1000.000 
-.200000 

LC Pass 
50000.00 
-10.0000 

LC Pass 
100000.0 
-100.000 

LC Pass 
50000.00 
- 100.000 

LC Pass 
50000.00 
-5.00000 

LC Pass 
100000.0 
-100.000 

Flem 
U n i t ; 
Avge 
SDev 
%RSD 

Ca3179 
PPM 

H879.1492 
2.3238 

.2643212 

Ca3968 
PPM 
5-5. 44307 

.05752 
1.056790 

Cd2265 
ppb 
415.9959 

. 9351 
.2247735 

Co2236 
ppb 
417.5186 

. 34 73 
.2030654 

Cr2677 
ppb 
428.3275 

1 . 4 674 
.34 25805 

Cu324 7 
ppb 
4 49.6599 

1.8007 
.4004 504 

Fe2714 
PPM 
15.23228 

.04 368 
.2867906 

#1 H376.4701 8-
#2 H880.6185 S-
»3 HS80.3589 S-

5.37783 
5.43648 
5.4 64 90 

415.7426 
417.0815 
415.2135 

416.69 59 
4 18.3396 
4 17.4 705 

426.634 9 
4 29.1065 
429.24 11 

450.3195 
4 51.0373 
447.6225 

15.1324 0 
15.2637 5 
1.5. 25 0 a 

E r r o r 
H i. g ii 
"Low 

LC H i g h 
500.0000 
-5.00000 

LC Low 
10.00000 
- 5.00000 

LC Pass 
50000.00 
-5.00000 

LC Pass 
100000.0 
-50.0000 

LC Pass 
50000.00 
-10.0000 

LC Pass 
.1 OOOOO . 0 
-20 . '000 

LC Pass 
.300 . OOOO 
-. 100000 

E I em 
Uni t s 
Avge 
SDev 

Fe2599 
PPM 
14.94757 

.04119 
.2755336 

K-7664 
ppb 
13983.23 

4 3.11 
.344031 

L.i6707 
ppb 
633.9890 

1.24 1 3 
.1943320 

Mg2790 
PPM 
116. 34 1.3 

. 3606 
.3099606 

Mg2352 
PPM 
332.93708 

.00447 
.0135 525 

Mn2576 
PPM 
.5170531 
.0016205 
.313404 4 

Mo2020 
ppb 
44 5.396 5 

1 . 0263 
.2304153 

tt i 
tt2 
tt3 

14.90001 
14.97187 
14.97031 

1397 5.90 
14034.59 
1 3 r 3 9 . 2 1 

639.2242 
64 0.0964 
637.646 5 

115.9256 
116.5383 
116.5614 

' 6 i . 

S32.98347 
S32.98569 

.5151830 

.5130432 

.5179331 

44 4.2800 
446.2987 
44 5.6110 

E r r o r s 
H i g h 
Low 

LC Pass 
50.00000 
-.100000 

LC Pass 
100000.0 
- 5000.00 

LC Pass 
100000 .. 0 
- 100.000 

LC Pass 
500.0000 
-5.00000 

LC H i g h 
20.OOOOO 
-5.OOOOO 

LC Pass 
20.00000 
.010000 

LC Pass 
50000.00 
100.000 

Elem 
U n i t s 
Avge 
SDev 
?oR3D 

ttl 
tt2 
#3 

E r r o r s 
H i g h 

-.5889 
:>b 
5270.30 

35.06 
.2295894 

15271 
15304.6 
15234.54 

75 
-> 

LC Pass 
100000.0 

N i 2 3 1 6 
ppb 
421.9R04 

2 . 1621 
.5123673 

4 22.2306 
423.9768 
419.6840 

LC Pass 
1000C0.0 

22 0 3 / 1 
ppb 
4 23.1060 

1.9699 
.46 55794 

421.6369 
422.3366 
4 25.34 45 

NOCHECK 

2203/2 
ppb 
4 26.7 195 

3.1556 
. 7394968 

427.9207 
'29.0981 
423.1397 

NOCHECK 

Pb2.203 . 
ppb 
425.5171 

1 . 5108 
.3550459 

4 25.3290 
426.8476 
423.8747 

LC Pass 
4 00000.0 

Se 1.960 
ppb 
4 43.1488 

3.6043 
.3133448 

44 0 . 8 3 1 1 
441.3140 
447.3014 

LC Pass 
100000.0 

b 2 0 6 8 
p p b 
447 .965.1 

2 . 6 2 4 8 
. 5 8 5 9 3 8 2 

54̂ 1̂  
4 4 5 . I f l 
4 5 0 . 3< 
1 ^ 3 9 6 6 

LC Pass 
100000.0 



A n a l y s i s Report. T oe •93 0-1 ; 32 : 58 r''1 

El em 
U n i . L: 
Avge 
SDev 
%RSD 

5000.00 

2008/ .1 
ppb 
4 56.638J 

1.1773 
.257824 3 

4 0.0000 

7068/2 
ppb -
445.6544 

o . o 5 21 
.75 56015 

J 960/1 
ppb 
4 "•4 . 5 5 9 6 

9.524 5 
192876 

1960/2 

PP 
44 7.54 60 

1.9080 
.4755548 

- 5.00000 

S i 2881 

ppb 
28 5 5 . 969 

.15. 54 5 
.4671925 

ooooo 
S n l 8 9 9 

1.970288 
57.87 556 

•oO . 000 

Dr 4715 
pp b 

07004 281.5.86' 
4 .175 

. 1.4 84 64 7 

t t l 
tt2 
#3 

455.4432 
457.7970 
4 56.6741 

44 0.0124 
4 46.627 5 
4 44.2632 

4 25.4 161 
4 35 . 254 1. 
444.3687 

448.5262 
4 45.34 71 
448 764 7 

2354.058 
2370.164 

7.21374 3 
5.10 5561 

2314.526 
2317 7 9 s 

:S1709 2309.4 78 

E r r o r s NOCHECK NOCHECK NOCHECK NOCHECK LC Pass LC Pass LC Pass 
H i g h 1 0 0 0 0 0 . 0 1 0 0 0 0 0 . 0 5 0 0 0 0 . 0 0 

Low -100.000 -100.000 -100.000 

Elem 
Unit;: 
Avge 
SDev 
%RSD 

T i 3 3 4 9 
ppb 
146.7911 

.3142 
.2140213 

T 1 1 9 0 8 
p p b 
4 2 7 . 3 1 2 4 

1 . 1.007 
. 2 5 7 5 9 0 1 

V-2924 
PPM 
.6510144 
.0017266 
. 26521.69 

Zn213S 
ppb 
4 55.1372 

1. . 0638 
.2336956 

t t l 
# 2 
t»3 

r o r 
H i g h 
Low 

146.4619 
147.0377 
14 6.8236 

LC Pass 
100000.0 
-100.000 

4 23.. 3325 
4 27.4 590 
4 26.14 57 

LC Pass 
100000.0 
- 1.0 . 0000 

.64 97199 

.652664 0 

.6511592 

LC Pass 
200.OOOO 
.050000 

4 54 . 4 721. 
4 56 . 4 09 (. 
4 54.67°9 

LC Pass 
1.0000. 00 
- 50.OOOO 

si n t s t d 
Mode 
Elem 
Wavlen 
Avge 
SDev 

1 
Time 

15000 
.OOOOOOO 
.OOOOOOO 

NOTUSED NOTUSED 
4 
NOTUSED 

5 6 7 
NOTUSED NOTUSED NOTUSED 

t t l 
t t2 
t t3 

15000 
15000 
15000 

159 



Ana] ysi. s Reon. t 7-or: 74 • 4 

f l a t h ' K i : MI.A San i p i e Nor 
Run Time: 10/77/98 ] o . 34 . 5< 
Common f : 
Mode: CONC Corr 

93 1 01 0oo- 0>' COO ' .-; . O 

0] em 
Uni t s 
Avge 
SDev 
%RSD 

°y Ag/5780 
; • D 
- . 4 64 36 

.3594 3 
2* . 54531 

F a c t o r : ! 

A 13032. 
PPM \S 
13.50771 

. 04 577 
.3333212 

As 189 0y 
PPb ^ 
2 5 . 23360 
1.35469 

5.363588 

f-i-2 0-a / 8a4 934 . 
ppb ^ ppb \S 
4 4.5 :71 2102.503 

.3336 1 4.105 
1 .8606 J5 .19 524 80 

b o o 1 6 

ppb 
. 5 7 5 J • 9 

.001' 97 

. 32< 331 

.: * a. . 'O 

ppl> 
1. . 19 1553 
2.960217 
248 . 475 1. 

tt ] 
82 
83 

1.07395 
1 . 52369 

13.52440 
13.4 5594 

1.79043 13.54279 

24.9344 7 
26.71285 
24.0534 7 

4 4.78598 2099.405 .5" 387 3.4 964 4 8 
44.55782 2 1 0 0 . r 55 .5 .'.'778 -2.14701 
45.76438 2107.162 .5 2432 2.224621 

E r r o r s LC Pass LC Pass 
H i g h 10000.00 1000.000 
Low -10.0000 -.200000 

LC Pass LC Pass LC Pass LC Pass LC Pass 
50000.00 100000.0 50000.00 50000.00 100000.0 
-10.0000 -100.000 -100.000 -5.00000 - 100.000 

Elem Ca3179 Ca3968 
U n i t s PPM PPM 
Avge H633.5055 S-1.34153 
SDev 1.1131 .00427 
%RSD V\V>< 1 756998 .3181124 

81 
82 
83 

E r r o r 
H i g I "1 

—Low 

E1 em 
U n i t s 
Avge 
SDev 
^RSD 

' L.J H 6 3 4 . 2 0 9 4 5 - 1 . 3 3 9 0 7 
H 6 3 2 . 2 2 2 2 S - 1 . 3 4 6 4 5 
H 6 3 4 . 0 8 4 8 5 - 1 . 3 3 9 0 6 

LC H i g h LC P a s s 
r 0 0 . o o o o 1 0 . 0 0 0 0 0 
• 5 . 0 0 0 0 0 - 5 . 0 0 0 0 0 

12 5 9 ^ ^ / K - 7 6 6 4 
p p b 

7.839141 
.016265 

.2074791 

2414.8 57 
6 . 450 

.2671159 

Cd2265 
ppb v 
.4 203974 
. 0523665 
12.4 564 3 

.582564 9 

.480164 3 

.3984629 

1. C Pass 
"OOOO.OO 
5.00000 

L i.6707 
PPb 
148 . .1. 179 

. 3573 
. ~ .1 15381. 

Co2236 Cr2677 
ppb \+S ppb ^ 
7.2884 69 1'.. 50064 
. 463235 

6.355724 

o . 7 5 5 6 5 0 
7.547951 
7.5o3S2o 

. 16186 
I . 407353 

I I . 4 5560 
11.63024 
1 .1. . 36607 

LC Pass 
5000'"- . 00 

• 10.oooo 
Mg2852 
PPM 

)4 3515 S125.S304 

LC Pass 
100 00 o 
-50.0000 

Mg2790 
PPM 

3 508 
24 66 

8 0 . 7 7 0 1 
64.16418 

Cu324-
ppb 
15.72247 

.4 7 535 
5.023360 

15.90224 
15.18346 
16.08172 

LC Pass 
1 00 ("'00 . 0 
-20.0000 

Mn2576 
PPM ^ y 
. 1983126 
.0005267 
. 2655340 

Fe2714 
PPM 
7.956829 
.015424 

.1637149 

7 . 94 55-: 
7.9716 

LC Pas 
300 . 000." 
• . .00000 

M02020 
ppb u-"' 
1.760822 
.579268 

32 .39756 

81 
82 
83 

7.84 1303 24 12.143 
7.821.904 24 10.203 
7.354217 2 4 2 2 . 2 2 1 

147.84 59 
147.934 6 
148.5233 

154.5062 H I ^ 2 . 4 9 8 2 .1985017 2.002531 
153.9500 S32.61509 .1.9771 6 2.180092 
154.5983 HI 72.5278 .19371 1.09984 4 

E r r o r s - LC Pass 
H i g h 50.00000 
1. ow 

Elem 
U n i t s 
Avge 
SDev 
?dRSD 

100000 

LC Pass 
100000.0 
-5000.00 

-.5839 
ppb ppb 
5314.229 23.33312 

N i 2 3 1 6 ^ 

13.067 
.2458371 

. "'7223 
1.164 208 

LC Pass 
100000.0 
-100.000 

2203/1 
PPb 
3 .4 7333.1 
2.973139 

35.067 51 

LC Pass LC H i g h 
500.0000 20.00000 
-5.00000 

2203/2 
ppb 
4.4 52022 5.793383 
1. . 386932 . 593420 
42.53372 10.24307 

LC Pas: 
20.0000 
-.01000C 

1.088339 
1.661113 
152.6212 

LC Pass 
50000.00 
100.000 

b2068 
pb 
.162442 
.2194 33 

70 . 13114 

81 
82 
83 

5305.202 23.11039 
5308.271 
5329.213 

E r r o r s LC Pass 
H i g h 1.00000.0 

23.38312 
23.65535 

LC Pass 
100000.0 

11 . 8022 .1 
7.560309 
6.07247 1 

NOCHECK 

2.S30619 5.818760 
4.OQ2745 5.187681 
6.525200 

NOCHECK 

6.373707 

LC Pass 
4 00000 .. 0 

2.938017 
-.091323 
.3684 783 

LC Pass 
100000.0 

2.S60? 
5.516177 
1.107595 

LC Pass 
100000 . 0 



Ana]ys j s Repo r Tue JO-?"7 •1 : A ) : ] 0 p:-

5000.00 -40.OOOO - 5.00000 - 5.0000" 

f ]. em 2068/J 7068/2 19c • 0/1 .! 9 60 /3 S i 2881 Sn 1 7,90 

Min" to, ppt) ppb "" ') p o ppt) {.) p L) 
Aver • 5 . 096579 2.19o023 .... ':.) _ 4 9047 6 . 36909], 2598.270 7 . 631,4 77 
SDev 5.S37334 4.9 38036 4 . 21387 7 . .1. i 5905 8 . 5 54 1 . 7 7086 5 
-oRSD 114.534 4 324.8622 4 4 . 401 08 55 .22144 .57077 1 1 65 . 51.991 

tt 1. - 1.19256 4 88 7 7 7 7 "" o . 11.6 57 7.552659 2605.603 .87154 54 
tt2 6.141262 5.203303 - 8 . .1. 4 117 5.926761 2588.627 2.696767 
tt3 10.34103 - 3.50301 • 1 4 . 2137 7.647851 2602.453 4 . 5 .1.1121 

E r r o r- s NOCHECK NOCHECK NOCHECK NOCHECK LC Pass LC Pass 
H i g h 100000.0 100000.0 

5 r 4 7 J 

50 
> C ~7 

Low 100.000 1.00. 000 

LC Pass 
50000.00 
• 100.000 

E1 em 
Uni t i 
Avge 
SDev 
%RSD 

T i . 3 3 4 9 
p p b 
2 0 5 . 6 6 8 0 

. 4 7 3 8 
. 2 3 0 3 7 0 9 

T 1 1 9 0 S 
p p b 
3 . 9 4 7 7 0 3 
2 .. 54 0 5 6 6 
6 4 . 3 5 5 5 6 

V - 2 9 2 4 
PPl i 
. 2 1 9 1 3 3 0 
.000301.5 
. 1.3761.1.6 

n2.l 3 3 
p p b 
2 2 . 5 2 6 6 0 

. 1 3 3 2 5 
. 591.51.76 

ttl . 
tt-2 
tt3 

2 0 5 . 6 4 5 5 
2 0 5 . 2 0 5 9 
2 0 6 . 1 5 2 7 

1. . 1.84 64 9 
4 . 4 7 5 6 3 5 

. 2 1 8 9 5 7 8 

. 2 1 . 8 9 6 0 0 

. 2 . 1 9 4 8 1 2 

32 . 3 9 4 4 0 
22. 5 2 4 54 
22 . o o 0 8 7 

• ro rs 
High 
L ow 

LC Pass 
100000 . 0 
- 100.000 

LC Pas-
100000.0 
- Io oooo 

LC Pass 
700.0000 
.050000 

LC Pass 
10000.00 
• 50.0000 

7T.nt.Std 
Mode 
Elem 
Wav]en 
Avge 
SDev 
"oF.SD 

1 
Time 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED 
4 5 6 / 
NOTUSED NOTUSED NOTUSED NOTUSED 

tt 1 
tt2 
tt3 

15000 
15000 
15000 

161 



A n a i y 3 i s Repor t. 77-C'P. OA : 4° : 17 

f i e t h n : 111X s-anip I a N a * * t e v 9010!. 0 
Run T i me : .1 0/77/9.8 j ( , . ,| 7. 4 , 
i .(-ininient.: 

•Of"i 

Mode: CONC: i.o r r a c r o r 1 

ri r> 

Elem 
Un i t:: 
Avge 
SDev 
•oRSD 

Ag52S0 . 
ppb v / 
-1.24532 

.4 564 4 
66. 6o7o7 

A 1 5 0 3 2 y 
PPM V/ 
7 . 3 8 9 U S 
.024572 

.3114650 

As 1890 
ppb 
20.35187 

8-24 96 
ppb 
5 2 . 79 56 7* 

1 . 59.1.4 2 
7.137737 

Ba4 934 
ppb 
1216.904 

2. 436 
.2001482 

B8J130 
ppb 
.4 563905 
.018903 5 
4 . 14196c 

:>P 

.54 52.8 

.079202 
74.0854 

ttl 
#2 
tt3 

-1.74 987 
-1.12717 
-.8604 30 

7.361519 
7.897215 
7.903619 

19.51710 
.21 .05737 
20.48115 

73.38305 
.3. 0297' 

1 "J. 46978 

1215.037 
1216.Olo 
1219.659 

. 4 364 50. 

.4586705 

.4 740506 

6.2 5299? 
2.663216 
- 1.38656 

E r r o r s 
H i g h 
Low 

LC Pass 
10000.00 
~10.oooo 

LC Pass 
1 0 0 0 . 0 0 0 

. 2 0 0 0 0 0 

LC Pass 
50000.00 
-10.0000 

LC Pass 
100000.o 
-100.OC 

LC Pass 
50000.00 
-100.000 

LC Pass 
50000.00 
-5.00000 

LC Pass 
100000.0 
-100.000 

Elem Ca3179 Ca396S 
U n i t s PPM PPM 
Avge H872.5465 S-5.46848 
SDev_ 2.4093 .00317 
%RSI5V*>^ . 2761219 .0579134 

tt1 H 8 6 9 . 7 6 4 9 S••••5.4 7074 
»2 H 8 7 3 . 9 7 3 9 S - 5 . 4 64 86 
tt3 H873.8957 8 5.46934 

Cd226 5 y 
ppb \y 
. 3 3 3 9 0 9 1 
.2124775 
55.34 578 

.62694 59 

.2914 3 57 

. 2352957 

C o 2 2 8 6 . 
ppb 1 / 
5. 54 961.9 
.4 20245 

7.572470 

5.104 4 27 
5.959420 
5.605009 

Cr2677 y 
ppb c / 
10 . 08151 

.57790 

9 . 4 22501 
10.32139 
10.50083 

Cu324 7 y 
ppb l S 
15.85530 

. 4 9785 
5.139974 

1. 5 . 56808 
16". 43017 
15.56766 

Fe2714 
PPM 
6. 125616 
.021254 

.3469658 

o . .1.01.86 5 
6.14 2847 
6. 132 1 4 

E r r o r s 
I!J gh 
"Low 

E1 em 
Uni Ls 
Avge 
SDev 

SO 

LC H i g h 
500.0000 
5 . 00000 

PPJ; 
024 314 
.021593 

.3584008 

. C Low 
0.00000 
•5.00 500 

7664 
ppb 
1390.64 7 

18.934 
1 5614 93 

LC Pass 
•ooooo. 00 
• 5.00000 

L i 6707 
ppb 
59.50979 

.0 5076 
.1734776 

I C Pass 
looooo.0 
50.OOOO 

Mg2790 
PPM 
<:• 1. . 63096 

.3294 1 

LC Pass 
50000.00 
-10.oooo 

Mg2352 
PPM 

1175 . 54 155 
.76 771 

.36334o6 

1OOOOO.0 

-20.OOOO 

Mn2576 
PPM 
QQ9254 1. 
.0004155 
. 4 1.8 5784 

LC Pas-
"90 . 00 ">o 
•.100000 

M02020 
ppb 
.1. . 9208 7 8 
.706527 

36 . 73 .1.4 8 

ttl 
(12 
tt3 

5.99994 5 
6.03 5638 
6.033807 

1 -', .1 . 396 
1386.239 
137 4.306 

39.4 6699 
39 .. 4 9650 
39.56 587 

; 1 o ~ 05 
6.1 .7 2001 
o l . 8 0 2 4 9 

H73 
H75 
H75.70869 

.0987746 

.0994811 

.099 5066 

1 . 1074 6.;. 
2.331913 

E r r o r s 
H i g h 
Low 

E1 em 
U n i r -
Avge 
SDev 
%R80 

ttl 
tt2 
tt3 

E r r o r s 
H i g h 

Lo Pass 

50.ooooo 
• 100000 

3889 
; . n 
." -03.014 

4 . 799 
. 1653157 

2899.707 
2900.817 
2908.518 

LC Pass 
100000.0 

LC Pass 
100000 . 0 
- 5000.00 

N i 2 316 y 
ppb \ / 
10.84668 
1.14 1.28 

.1.0 . 52192 

1 1 . 15381 
11.80297 
9.533264 

LC Pass 
.1 00000 . 0 

LC Pass 
100000.0 
- 100.000 

2203/1 
ppb 
5.878338 
1.41034 3 
23.99219 

7 . 4 69 1. 54 
5.33466 7 
4.731. 194 

NOCHECK 

I. 0 Pass 
500.0000 
•5.00000 

LC H i g h 
20.OOOOO 
- 5.OOOOO 

N0. 

•-/ ppb 
5.233693 
.587319 

11.11.563 

4 . 98050 5 
4.909938 
5.960650 

NOCHECK 

5.482313 
.578041 

6.895655 

5.309825 
5.068623 
5.5684 92 

LC Pass 
4 00000.0 

LC Pass 
20.OOOOO 
- .010000 

1.539655 
1. . 591686 
103.3794 

1 . 4 36551. 
3.180336 
.0020275 

LC Pass 
1.00000 . 0 

LC Pass 
50000.00 
• 100.000 

,;b2068 
ppb 
.2021598 
. 5477681 
270.9580 

. 2265< 
• .357415 
.7^73040 

1 Rf? 
LC Pass 
100000.0 



'•.,-!a] y .. s Repot 7 - O > 

CJ. eo 
U n i r •-. 
Avge 
SDev 
sRSD 

tl 1 
82 
83 

E r r o r s 
H i g h 
Low 

Elem 
Un i t s 
Avge 
SDev 
%RSD 

- 5 0 0 0 . 0 0 

3 0 6 8 / J 
ppt> 
3.03694 2 
.969858 

31.93534 

1 .954592 
3.827141 
3.329091 

NOCHECK 

T i 3 3 4 9 
ppb 
159.6998 

, 7655 
.4 793089 

- •) 0 . OoOO 

7Ooo/7 

1. .71391 
J .06894 

88.05770 

- .636915 
- 2.44 736 
.557446 

NOCHECK 

T l 1 9 0 8 
Ppb 
7 . 09 .1 762 
1. . 55 5158 
74.364 59 

1 9 6 0 / 1 
ppO 

5 . 8 2 0 7 0 
I . 1 5r,18 

lo24 5 o 8 6 

- 6 . 9 4 2 2 0 
5 . 8 8 7 1 . 0 

- 4 . 6 3 7 8 0 

NOCHECK 

1 °c 

,.: .1 O l. 

7 J 84 4 7 
. \ 4 77 1 

NOCHECK 

Z n 2 j . 3 8 V - 2 9 2 4 
PPM p p b L 
. 1.561583 20 . ....'04 4 0 

0 0 0 8 0 9 0 
5 . 1 8 0 6 0 2 

. 0 2 3 1 6 
1 1 5 7 6 0 1 

5 OC'OOO OOP 

i..J|../o 

l o 4 .< . o..::o 
5 . o 5 4 
574 2 6 

. 8 7 5 5 9 ; 
' 7 . 04 7 3 " 

D 1.884 5 l o 3 9 . 5 7 9 
1.6 5 6 . 6 3 6 5 . 3 5 8 5o.L 
1 6 4 o . 8 6 5 

LC Pass 
100000.0 
-100.000 

. 4 4 1.4 5 9 0 
. 5 58 5o 

5 . 301 .62 " 

LC P a s s 
1.00000.0 5 0 0 0 0 . 0 0 
- 1 0 0 . 0 0 0 - 1 0 0 . 0 0 0 

3 54 i . oc ...4 

. 7 7 8 9 7 5 r 

^ — - r ~ -y 

5 5 5 9 0 9 8 
5 5 5 0 . 5.1 4 

LC P a s s 

81 
82 
83 

158.3184 
160.0339 
160.1972 

.8041389 
1 . o50387 
3 .31.9260 

.1553650 

. 1.561.230 

. 1569321 

j Q Q7058 
7'"1. 0 1208 
20.02275 

r r o 1 
H i g h 
L ow 

LC Pass 
100000.0 
- 100.000 

100000.0 

10.oooo 

0 Pass 
"C O . oooo 
. 050000 

oooo.00 
50.0000 

- T n t S t d 
Mode 
E1 em 
Wavlen 
Avge 
SDev 
%RSD 

1 

T ime 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED NOTUSED 

81 
82 
83 

15000 
15000 
15000 

163 



A n a l y s i s R e p o r t 

fi n t h c - ' l : MIX Samoi e N." 
Run Time: 10/77/98 ] o : 50 : 54 
Oumme ,"i t : 

Tuo 10 

I'Ht: : 9 8 ,|.0i Ooo - 00-4 

Mooe : CONC C o r r . f a c t o r : 1 

04 

E1 em 
Un i t<: 
Avge 
SDev 
°;.R5D 

»1. 
4,2 
83 

J>2i:fO • 

ppb \ / 
.1 . 55958 
. 47131. 

30.22053 

-2.063 56 
-1.4 8550 
-1.12970 3.650607 

PPM 
3.651096 
.003703 

.1014 34 7 

'662 
3.655020 

E r r o r s LC Pass LC Pass 
H i g h 10000.00 1000.000 
Low -10.0000 -.200000 

As18"0 , 
ppb 1 / 
7.157914 
.510 55 5 

7 . 1.32729 

7.723524 
7.019087 
6.731130 

LC Pass 
50000.00 
-10.0000 

8- 24 9., 

ppb 
7 . 018-1 70 
.940687 

13 . -"931.2 

6 .129323 
8.003760 

LC Pass 
100000.0 
-100.000 

f;a 4 934 
ppb 
1.78 . 1 94 

. 209o 
. 1630111 

128.4190 
12.,. 0055 
128.1593 

LC Pass 
50000.00 
- J 0 . 0 0 0 

neo 1 6< 
ppb 
.264 4: . 
. 01 4 c .? 
5.4 9- 53 

.270 646 

.1478519 

.2748461 

LC Pass 
50000.00 
-5.00000 

5 j 75.5 0 
pob 
-.693131 
2.0154 78 
290.7789 

. 30601.32 

.6275819 
-3.01299 

LC Pass 
100000.0 
-100.000 

Elem 
U n i t s 

Ca3179 
PPM 

Ca3968 
PPM 

Avge H707 .1301 Sv 2.66045 
SDev « .4748 .02664 

0671436 1.001253 

#1 
#2 
83 

F r r o r s 

H706.5331 S- 7.o54 6o 
H707.3713 S-2.65882 
H707.4 358 S-2.68787 

LC H i g h 
500.0000 
-5.00000 

LC Pass 
i. O . 0 0 00 0 
- 5.00000 

y !s: i.64 ppb 
2 5686 5 o16.394 5 
.004 041 

.094 9284 
17 . 26 1.9 
'.8004 70 

C d 2 2 6 5 ^ 
PPb 
.1900313 
.1203734 
63.34 383 

. 10.219.1.3 

. 14 06632 

. 3272408 

LC Pass 
- o o o o < O-J 

5.00000 

L i o707 
ppb 
9 . 4 374 1.9 
.02174 0 

.2304850 

Co2286 
p p b y y S 
2.611339 
. 477579 

18.23675 

2 . 06 5.1 o5 
2.937014 
7.335859 

LC Pass 
i 00000. . o 
-50.0000 

Mg27 Q0 
PPM 
.1.6 . 1 5 1 7 6 

. 00777 
.04 77854 

C r 2 6 7 7 , 
ppb 
6 . 702318 
. 134 651 

2.009017 

6 . 5 6 7 6 9 8 
6.702253 
6.836999 

LC Pass 
50000 . OT
I C 0000 

Mg2852 
PPM 
17.54 1 19 

.0264 4 
. 1.507 54 7 

Cu324 7^ 
ppb ^ 
4.7104 43 
.34 9237 

7 . 4 14 108 

4 .62c5 1 7 
5.093997 
4 . 4 1.0816 

10 Pass 
iOOOOO.o 
20.0000 

PPM 
.0561627 
.0001155 
.20166 00 

Fe2714 
PPM 
4.3174 39 
.00449S 

.1041776 

4 . 37! 
4 . 31 54 5^ 
4.514 

LC Pass 
500 . OCH" 0 
-.100000 

Mo2020 
ppb \S 
1. . 538775 
. 5131.04 

22.90 54 0 

81 
82 
'13 

4.252353 
4.258091 
4.26015C 

631.905 0 
597.7957 
619.4 352 

9 . 4 368-17 
9.408806 
9.4 51605 

16.' i508 
16.154 37 
16.15784 

17.5634 3 
17 . 5.1.567 

.0560357 

.0561989 

.056255 

1 . 6 59096 
1.038241 
1.463982 

E r r o r s LC Pass LC Pass 
H i g h 50.00000 100000.0 
LOW 

Elem 
U n i t i ; 
Avge 
SDev 
•oRSD 

- 00000 -5000.00 

N j.889 N i 2 3 1 6 

p. o ppb y 
4 7 1.9258 4.64 1234 

.6204 1.011021 
. 1314578 1.78322 

LC Pass 
100000.0 
- 100.000 

2205/ .1 
ppb 
. 6067485 
1.227546 

c, rt 

LC Pass 
500.0000 
5.00000 

2203/7 
ppb 
10.54195 

.164 33 
1.559264 

LC Pass 
20.00000 
-5.00000 

7 . 23413 
.341987 

4.727405 

LC P a s t 
2 0 . 0 0 0 0 
- . 01000C 

.9445035 
1.263522 
133.7763 

LC Pass 
50000.00 
- 100.000 

3b2068 
. p b 
0 4 2 5 4 4 0 
. 6 3 6 4 9 5 
8 4 6 . 5 9 4 

8 1 
82 
83 

E r r o r s 
H i.gh 

4 72.5790 
471 .3444 
47 1.854 1 

5.583610 
3.573313 
4.766927 

LC Pass LC Pass 
100000.0 lOOOOTi.O 

• . 6914 70 
.763066 9 
1 . 74 864 8 

NOCHECK 

10.60761 
10.6633 5 
10.354 90 

NOCHECK 

6.84 5619 
7.367157 
7.4 39615 

LC Pass 
4 00000.0 

-.101 8 1 1 
.5370886 
2.34 8233 

LC Pass 
100000.0 

1.05661 
.9163385 
-1.34538 

1 ^ C Pass 
100000.0 



A n a l a y s i s R e p o r t 1 0 04 

5 0 0 0 . 0 0 AO . oooo 5.OOOOO 5 . OOOOO-

5 I em 
i i n i rs 
A v g e 
S D e v 
%RSD 

tt 1 
8 2 
tf 3 

2 0 6 8 / 1 
p p b 
3.523093 
1.1704 53 
6 s i 6 

3 . 2 0 1 4 11 
2 . 5 4 7117 
4 . 3 2 0 7 5 0 

7068/2 
ppb 
- 1 .69592 
5.01289 

177.o54 3 

•.014958 
.1014472 
-5.174 25 

.1 960/ 1 
ppb 
-1.1 .4 570 

2. 1 S o l 
19.08135 

• 13.6 295 
- 1 .1. . 4 84 5 
-9.2 57 79 

J .960/2 
p p i. 
7 . 1 5- 514 7 
.8 7 I 7 5 2 

12.5 1744 

c s M007 
6.612956 
8 . J 1 .1 4 97 i : 

5 J 288.1 Sn 1.899 
ppb ppb 
.1.262 .177 7 . o867 1 9 

.995 1.17 5097 
. 0788708 45 . 7A 554 

12o1.608 
1 ,.:O..J . s...o 

. 602 

5 . 505.102 
5.216056 
J. . 55.9 4 9 l 

. 079 ] -.AO 

1.021 . 1 o2 
1.0.1 9 . 887 
1019. O L„;, 

E r r o r s 
H i g h 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK LC Pass LC Pass LC Pass 
100000.0 100000.0 50000.00 
-100.000 -100.000 -100.000 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

T 13349 
ppb 
92.35577 

. 19715 
.2123236 

T l 1 9 0 8 
ppb 
3.553634 
1.848053 
51.93151 

V-2924 
PPM 
.0677311 
.0003323 
.5644229 

Zn2138 ^ 
ppb 
11 . 1.0978 

.03703 
.7833604 

t t l 
8 2 

- r o r s 
H i g h 
1 ow 

92.62817 
92.97379 
92.96536 

LC Pass 
100000.0 
- .1 00 .000 

5.656339 
2.848934 
2.170630 

LC Pass 
100000.0 

-10.oooo 

0676274 
068154 6 
0674 1 14 

.C Pass 
200. oooo 
.0 50000 

1. 1 . 08676 
1 1 . 2060 1. 
1 1 .036 58 

LC Pass 
10000.00 
- 50.OOOO 

'1 n t S t d 
Mode 
Elem 
Wav 1 en 
Avge 
SDev 
°„RSD 

1 

T i me 

15000 
.0000000 
.OOOOOOO 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

tf 1 
82 
83 

15000 
15000 
15000 

IRS 



A n a . • j . v. Re DOr t QC S t a n d a r d •v 1 ( • n 

" le1 IK • I : MIX. Sa i i i rd e Name 
Run Time: 10/27/98 17.01:21 
...'•< mime n t : 
'!< 'Or . r:0N0 Corr. Factoi : 1 

:0V Ooo 

F lem 
Uni t : 
Avge 
SDev 
1.. RSD 

Ag5280 * A13082 • 
ppb \S PPM ^ 
-184.0917 4.984402 

2.6829 .04 2778 
.554 2034 .35824 73 

As1890y 
ppb y 
489.8371 
4 . 0268 

.8219916 

8-24?o 
ppb 
4 87 . GJ 50 

5.3109 
1.039161 

Ba4"34 
ppb ^ / 
4 90 . .^793 

2.7600 
.56294 3 5 

Be3 J 30 
ppb 
4 94 . o74 1 

3.8370 
. 775659 r 

/ V' 

>b 
1 2 . t>4 03 

5 . 5 0 7 7 
. 0 7 4 3 8 6 

tt 1 
117 
tt3 

431.0846 4.935533 487.6583 481 5107 
48.6.2399 5.015070 494.5356 490 1629 
484.9507 5.002605 487.4674 491.1718 

437.4725 490.31C 
492.9900 497.52( 
490.3752 496.191 

506.2815 
515.9155 
515.7239 

E r r o r s QC Pass 
Value 
Range 

QC Pass QC Pass 
500 .0000 5.000000 500.0000 
10.00000 10.00000 10.00000 

QC Pass QC Pass QC Pass QC Pass 
500.0000 500.0000 500.0000 500 .0000 
10.00000 10.00000 10.00000 10.00000 

Elem 
Uni t s 
Avge 
SDev 
"oRSD 

Ca3179 
PPM 

Ca3968 
PPM 

2.035685 2.003510 
.003963 .007683 

.4402806 .3334840 

Cd226 5 / 
ppb V/ 
4 99.6195 

4.4227 
.8852118 

Co2286 Cr2677 Cu324 7 
ppb ppb ppb 
495.4856 492.4001 493.0911 

4.0992 4.2363 3.5936 
.3273169 .8705901 .7287974 

Fe2714 
PPM 
5.093359 
.058660 

1 . 1 5044 6 

ttl 
tt2 
it 3 

E r r o r < 
Va i uo 
-'Range 

E lem 
Uni t s 
Avge 
SDev 

2.027862 
2.04 5464 
2.033729 

QC Pass 
2.000000 

.001909 4 94.5601 
2.011368 
1.996754 

QC Pass 
2.000000 

10.00000 10.00000 

V K-7664 
ppb 
4 821.665 

32.285 
.669587 

502.7508 
501.54 77 

QC Pass 
500.0000 

10.ooooo 

L io707 
ppb 
3937.856 

49.764 
1. . 263721 

490.7 553 
4 98.04 53 
4 97.64 93 

QC Pass 
500.0000 
10.00000 

MO2790 
PPM 
4 .0170104 
. 046 534 

1 . 158176 

437.5597 
495.7173 
493.9231 

QC Pass 
500.0000 
1.0. OOOOO 

489.0095 
495.7797 
494.4 840 

QC Pass 
500.OOOO 
10.,3000 

5. 05.1.6.]. 
5. 139551 
5. 1254 0 

QC Pass 
5.OOOOOO 

10.ooooo 

Mg2S52 
PPM PPM 
3.921760 5.04 1595 

Mn2576 / Mo2020 1 / 
.030597 

.7801806 

ppb 
483.6386 

.039127 4.9311 
.7760746 1.019576 

t. 1 

(!-2 
tt3 

4.905508 4 793.432 3830.928 
4.978961 4356.865 5959.553 
4.967051 48 4.699 3973.088 

3.96436 1 3 . 88654 8 4.996340 4 73.04 97 
4.043583 3.94 1864 5.069322 437.3755 
4.040769 3.93686S 5.058624 485.4906 

E r r o r s QC Pass QC Pass QC Pass 
Value 5.000000 5000.000 4 000.000 
Ranae 10.00000 10.00000 10.00000 

Elem 
Uni. t s 
Avge 
SDev 
ifcRSD 

Is, 5889 
ppb 
4 371.464 

46.334 
.9614007 

Ni2316 
ppb 
434.1671 

5.0504 
1.043111 

a y 2203/1 
\ S ppb 

502.5717 
2.6240 

.5221074 

QC Pass 
4.OOOOOO 
10.OOOOO 

PPb 
505.0122 

3.4895 
. 6909314 

QC Pass QC Pass QC Pass 
4 . OOOOOO 5.OOOOOO 500.OOOO 
10.00000 10.00000 10.00000 

.52068 

504.2001 
3.1242 

.6196398 

4 93.1604 
1.9025 

.3857304 
1.7890 

3745240 

ttl 
»2 
tt3 

4317.534 473.4223 
4894.946 437.9085 
4901 .912 486 . 1.703 

E r r o r s QC Pass QC Pass 
Value 5000.000 500.0000 

4 99.6096 
504.604 7 
503.5007 

NOCHECK 

501.1429 
505.9730 
507.9206 

NOCHECK 

5 00.6329 
505.5180 
506.4494 

QC Pass 
500.OOOO 

4 91.14 26 
494.9215 
4 93.4171 

QC Pass 
500.OOOO 

476. 50! 
476.7903 

^,7367 

QC Pass 
500.OOOO 



A n a l y s i RRP< ' r 1 QC S t a n d a r d T u e 10- " 7 - - o 5 0 5 : 0 7 : 3-1 P(i 

|=i n o e 10.00000 10.00000 10.00000 10.00000 •00 or 

E 1 en 1 
Uni. t s 
Avge 
SDev 
%RSD 

tf 1 
82 
8 3 

Er r o r : 
V a l ue 
Range 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

2068/1 
ppb 
467 .. 34 57 

5.5179 
1 . 1.80697 

4 66.3567 
4 62.3891 
473.2913 

NOCHECK 

T i 3 3 4 9 
ppb 
4 86.534 3 

3 .4 903 
. 7173789 

2068/2 
ppb 
4 82.834 8 

1.2083 
.2502523 

4 81.5714 
4 83.9792 
4 82.9 538 

NOCHECK 

T l 1 9 0 8 
ppb 
4 95.3916 

3.7103 
.7489607 

1960/1 
,6 p 6 

4 89.6 758 
3.2221 

.65800 37 

4 92 .971.9 
489.5224 
4 36.5332 

NOCHECK 

V-2924 
PPM 
5.034103 
.0397 52 

. 781.387? 

19 c: 0/ 7 
PP" 
4 94 .8992 

4.0630 
.320984 0 

6 ]. > 6'b 1. 
ppb 
4 77.9543 

1.2020 
. 2 51.4 830 

4 90.2284 4 78.4 05 5 
497.6168 4 78.3655 
4 9, . 85 39 476.5920 

NOCHECK QC Pass 
500.0000 
10.00000 

Zn213S J 
ppb 
4 9 ] . 7 4 57 

8 . 504 3 
.7126208 

Bn1399 

ppb 
4 84.9356 

2.7 760 
.5724 372 

431.7476 
4 86.2412 
436.8181 

QC Pass 
500.0000 
10.00000 

ppo 
4 90.421 •'• 

5.0004 
. 6.1 18069 

4 87 . 1.68 5 
4 93 . 080c:.. 
491.0150 

QC Pass 
500.0000 
10.00000 

81 

83 

r o r s 
Va 1 ue 
Ranae 

482.6379 
4 89.4 995 
4 87.4157 

QC Pass 
500.0000 
10.00000 

491 .81.26 
4 95.14 15 
4 99.2206 

QC Pass 
500.OOOO 
10.OOOOO 

5.03864 3 
5 . 1.12304 
5 .10.1 378 

QC Pass 
r-. . OOOOOO 
!0.OOOOO 

4 87.8900 
4 94.7374 
4 92.6080 

QC Pass 
500.OOOO 
10.OOOOO 

- i n t S t d 
Mode 
Elem 
Wav1en 
Avge 
SDev 
RSD 

1 
Time 

15000 
.OOOOOOO 
.OOOOOOO 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED NOTUSED 

ttl 
tt2 
83 

15000 
15000 
15000 

1.R7 



A n a l y s i s Re poi B l a n k Sample 

i'is t hosi . f'l 1A S. J. e '. 
Run T 'una : J 0 / 2 7 / 9 8 1 7 : I. 0 : 4 ! 
' -omnie. n r.: 

:;III< 

Mode OMC , s i" S O i.O I 

l. 1 em 
U n i t s 
A v g e 
S D e v 
sRSD 

A g 3 2 S 0 
f o b 

1 1.9918 
. 4 8 0 9 9 5 

4 0 1 . 1 0 4 2 

•"A.1.3082 / 
V/ PPM \X 

•- . 0 0 1 8 6 0 
. 0 0 2 1 2 5 

1 1.4 . 1280 

Asl.39C 
ppb 
- . 277057 
.9886 54 

356.8418 

B • 74 9,.., 
ppb ^y/ 
5. n ' 51 9 
j .5 24 98 5 
50 . 84 1.8 7 

B A -1 9 5 4 
ppb y 
.121 .1.271 
.154 6930 
1 2 7 . 7 i 5 4 

! .os 
ppb 
. 0: 
.0" 

.500 
714 

31.94 

ppb 
2.1441.;. j 5 

3.981177 

185.6360 

HI 
#2 
#3 

-.520130 
O C T T O *-> 

• d.. O O ».J 

.4136987 

.000636 

.000633 

.004311 

57 59736 
.04 6 54 0 
1.36060 

5. ^8696 
4.29074 8 
1 . 6 59214 

. 14 03-.63 
-.042282 

53338 
.73397 

.,203166 

5.134008 
-2.37455 
3.674 388 

E r r o r s LC Pass 
H i g h 10.00000 
Low -10.0000 

LC Pass 
.2000000 
-.200000 

LC Pass 
10.00000 
-10.0000 

LC Pass 
100.0000 
-100.000 

LC Pass 
100.oooo 
- 100.000 

LC Pass 
100.0000 
-100.000 

LC Pass 
100 oooo 
•100.000 

Elem 
U n i t s 
Avge 
SDev 
iv.RSD 

Ca3179 
PPM 
.0037038 
.0017177 
4 6.30073 

Ca3968 
PPM 
.0048861 
.0013118 
26.34696 

Cd2265 
ppb y 
. 2 3 0 1 3 9 4 
.2092772 
90.93497 

Co2286 
ppb 
. 44 62427 
.66 14 779 
148.2316 

Cr2677 
ppb 
- .021262 
.4 4 2270 

2080.060 

Cu324 7 
ppb y 
1.052059 
.1. . 532043 
14 5.6233 

Fe2714 
PPM 
•~ . 004 136 
.013080 

516.2795 

ttl 
tt2 
#3 

E r r o i -: 
H i gh 
-Low 

E l e m 
U n i t s 
A v g e 
S D e v 
•liRSO 

. 0 0 5 5 0 1 6 

. 0 0 3 54 58 

. 0 0 . 2 0 7 3 9 

I 0 P a s s 
. oooooo 

- 5 . 0 0 0 0 0 

.000602 

.000286 
4 7.4 3004 

.0062701 

.0047271 

.0036611 

i C Pass 
r.. oooooo 
5.00000 

K-7664 
ppb 
33.17193 
33.90642 
72.06823 

.3526194 

.3495042 
• .01150o 

I. C Pass 

• 5.00000 

L i o 7 0 7 
ppb 
. 194 2500 
. 1522489 
7^.38586 

1.C574 67 
.537504 4 
-.25604 5 

I. C Pass 
5C1 . "OOOO 
• 50 . 0000 

Mg2790 
PPM 
-.OO2210 
.002297 

105.9567 

. 31.51.68 
.3581431 
. 1 152381 

LC Pass 
.1 o . ooooo 

-1.0. oooo 

Mg2S52 
PPM 
.0006 778 
. 000 .1.033 
1 5.3 5721 

2.645774 
. 9201906 
- . 409788 

LC Pass 
7 5 . 0 0 0 0 0 
-25.0000 

."in7576 
PPM \ / 
. 0002365 
.. 0000882 
37.31336 

0085305 
• .00334 
• . 0.1. 7 5 

LC Pa-• 
. 1. OOO-''-': " 
• 100000 

M02020 
ppb \ ^ 
. 04O,,S-2; 
. .1's S o 6 6 .... 

667.3351 

ttl 
It 2 
tt3 

.000290 

.000664 

.000851 

53.24 836 
39.54164 
6.725797 

.3415208 

.204 0688 

.0378005 

.0 0047 4 

.00134 2 

.004815 

0007369 
00064 56 
000 58 57 

.0005 570 

.0001'~7 

. 0001' 5 

- . 22/869 
.4128923 
-.036065 

E r r o r s 
H i g h 
Low 

E l e m 
U n i . t s 
A v g e 
S D e v 
-bRSD 

ttl 
tt2 
tt3 

E r r o r s 
H i g h 

LC P a s s 
. 1 0 0 0 0 0 0 
- . 1 0 0 0 0 0 

N-t5S89 
ppb 
-.437252 
1.038126 
248.3555 

.34 30041 

.0195593 
- 1.67932 

LC Pass 
5000.000 

LC Pass 
5000.000 
- 5000.00 

N12316 
ppb \ y / 
. 5 9 2 7 6 8 0 
.. 5o5 5254 
9 5.4 0418 

1.165144 
.5788075 
.0343520 

LC Pass 
40.00000 

LC Pass 
100.0000 
- 1.00 . 000 

2203/1 
ppb 
. 6555034 
3 . 787610 
577.817 1 

-2.25980 
. 735662 

4 . 94 1.976 

NOCHECK 

LC Pass 
5.000000 
5.00000 

2205/7 
ppb 
.6734752 
.1. . 4 7301 5 
236.2588 

2 . 5 4 5691 
- . 6 30 146 
. 2 5 5 i 3 0 S 

NOP HECK. 

LC Pass 
5.000000 
- 5.00000 

LC Pas. 
.015000 
- .01500-

.6347628 
1 .244 903 
196.1217 

.7526214 
-.664 383 
1.316 550 

LC Pass 
3.000000 

2.983429 
.1 . 146853 
38.4407 5 

5.22 
1. . 733765 
3.987768 

LC Pass 
5.000000 

LC Pass 
100.0000 
-100.000 

:b2068 
>pb 
1 . 035757 
. 4 70125 
2.53980 

i 38< 
)99< 

60.ooooo 

2 . 4 0 0 i 
1 . 5 4 5 3 8 9 
2 . 3 1 0 9 9 9 



A n a l y s i s R e p o r t B l a n k S a m p l e Toe 10-"'->•-•PR 05: 17:17.. PM ••>•;•' i 

OW 

El em 
Uni. to 
Avge 
SDev 
%RSD 

- 5000.00 

2068/1 
ppb 
. 6909679 
4 . 08530S 
591.24 35 

- 4 0.oooo 

2068/2 
ppb 
2.781307 
I .814 04.7 
6 5.72266 

19o0/l 
ppb 
-. i o04 29 
3.2 54 290 
2038.487 

- 3.00000 5.00000 

1960/7 Si 288 1 8nl 89Q 
opo ppb ppb 
4.552202 2.690670 .1.66440 
J . 5 I 9 9 8 0 2.71704 1 2.16810 
33.39000 100.9301 130.2634 

ou:.s i 4 7 
. , , -, o -

t t l 

#3 

5.371892 
- 1 - 14312 
-2.15586 

.9163059 
2.886331 
4.54 0233 

-2.73766 
- 1.24 01 1 
5.4 964 79 

6.206691 
5.217671 
1.232244 

.5311567 
5.756 590 
1.734 263 

4.13224 
.065860 
.795035 

. 0677 607 

.07717?4 

.04 4 4 774 

E r r o r s 
High 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK LC Pass 
100.0000 
-100.000 

LC Pass 
100.0000 
100.000 

LC Pass 
1.00 . OOOO 
-100.000 

Elem 
Uni. t s 
Avge 
SDev 
"iRSD 

Ti.334 9 
ppb 
.0671744 
.1589143 
236.5705 

T11908 
ppb 
1.709280 
1.384 092 
30.97515 

V-2924 
PPM 
.0003926 
.0005363 
136.5921 

Zn213S 
ppb 
-.023138 
. 170177 

735.4 764 

t t l 
#2 
tt3 

r o t 
H i g h 
. ow 

.1314422 

.1833900 
- - 115809 

LC Pass 
100.OOOO 
- .100 . 000 

.6540157 
1 . .1.974 50 
5.276396 

LC Pa-s 
1.0 . OOOOO 
10.OOOO 

.0009593 

.0003257 
• .00010 7 

LC Pass 
.0 500000 
.0 50900 

. 0980043 
0502810 
.217700 

.0 Pass 
:o. ooooo 
29.oooo 

-slntStd 
Mode 
Elem 
Wav i on 
Avge 
SDev 
%R5D 

t t l 
82 
83 

1 
T i. me 

15000 
.OOOOOOO 
.OOOOOOO 

15000 
1.5000 
15000 

NOTUSED NOTUSED NOTUSED NOTUSED 
6 

NOTUSED NOTUSED 

1 



A n a l y s i s R e p o r t 

M e t h o d ; M I X 
Rom Time; 10/27/98 
."•ommon t : 
Mode. CONC Corr . 

Samoie N 
17:17:24 

F a c t o r : 1 

-.mo . 98.1010. 0 oe 

F1 em 
Uni t.: 
Avge 
SDev 
°.;RSD 

3280 • 
o V/ 

Ag3280 
ppt 
"" 1 . 6 J. 3 6 6 

.73207 
45.36812 

A13089 
PPM \S 
3.702294 
.004952 

.1337576 

Asl890 

ppo 
5.029332 
1 .315519 
26.15693 

B - 2 4 9 o „ 
p p b 
6 . 0 9 0 0 2 " 

. 9 2 0 0 . 1 5 
1 5 . 0 9 0 5 5 

5a4 934 
ppb 
4 9.40513 

.16002 
.3238856 

BeS130 
ppb 
.2658522 
.01174 13 
4.4 164 73 

i .2230 
•pb 
. 6 7 4 - / 6 2 

• . 9 4 1 7 6 0 
4 3 5 . 9 7 0 0 

81 
82 
83 

-2.45857 3.703769 5.44 5344 ..312505 49.28974 .2582847 2.722090 
-1.21341 3.706341 6.086549 o.88950. 49.33784 .2598944 -2.37367 
-1.16892 3.696772 3.556102 r.087869 49.53780 .2793780 

E r r o r s 
High 
Low 

LC Pass LC Pass 
10000.00 1000.000 
-10.0000 200000 

LC Pass 
50000.00 
- 10.0000 

LC Pass 
100000.0 
-100.oc 

LC Pass 
50000.00 
-100.000 

LC Pass 
50000.00 
-5.00000 

LC Pass 
100000.0 
-100.000 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

Ca3179 
PPM 

Ca3963 
PPM 

451.7136 SI.311308 
.6943 .016730 

.1536974 1.275810 

Cd2265 
ppb \S 
.05564 54 
. 1390939 
249.9737 

Co2286 
ppb v / 
3.231926 
.5734 18 

17.89699 

Cr2677 
ppb 
8.736332 
.119055 

1.362752 

Cu3247 
ppb 
4.939579 
.598680 

11.99862 

Ee7714 
PPM 
5.213767 
.003610 

.1651307 

81 
82 
83 

4 52.4650 SI.300606 .2069739 2.575234 
4 51.5800 SI.302731 .026 584 7 3.66 5997 
451.0959 SI.330537 -.066627 3.454498 

8.601343 
8.731273 
8.826374 

4.3134 98 
5." 1814 00 
5 . 4 6884 0 

5 . 205061 
5.213962 

E r rot-
High 
-Low 

E lem 
Uni. t s 
Avge 
SDev 
%RSD 

LC Pass LC Pass 
500.0000 .10.00000 
-5.00000 -5.00000 

PPM^^ ^ ppt> 
777147995 963.3250 
.010233 12.3286 
1987823 1 331698 

LC Pass 
5OOOO, i QO 
-5.00000 

L i o 7 0 7 
ppb 
6.5 54 065 
.033665 

.5136509 

I. C Pass 
; 00000.0 
- 50.0000 

Mg2790 
PPM 
6.519116 
.004 570 

.0670577 

LC Pass 
50000.00 
-10.0000 

PPM 
6.720336 
.020704 

. 3080827 

LC Pass 
100000.0 
-20.0000 

Mn2576 
PPM \ y 
.083834 8 
. 0001.656 
. .1.974 773 

LC Pas::. 
500 . 0<".00 
-.100000 

MO2020 
ppb 
1. .513865 
.96 1655 

7 5 . 51.606 

81 
82 
83 

5.159805 9 .6503 
5.142401 952.8970 
5.141777 959.4279 

6.555894 
6.5 5 5369 
6.592927 

o.57 3168 
6.5144 3 5 
6. 51.969 5 

6 . 743271 
o'. 7 147 10 
o.705026 

. 034 0253 

.0837529 

. 0337261 

.305020 5 
2.27837 4 
1.463202 

E r r o r s 
High 
Low 

Elem 
Uni t s 
Avge 
SDev 
%RC,5 

81 
82 
83 

E r r o r s 
High 

LC Pass 
50.00000 
-.100000 

Na5S89 
ppb 
34 .1 . 2709 

2.351F 
.6891205 

L ''ass 
.1 000.0 

000.00 

.2316 . 
Pb \ / 
.934 4 52 
.158098 
-.203963 

338.6962 4.955393 
341.3103 5.081036 
343.3058 4.766927 

LC Pass 
100000.0 

LC Pass 
100000.0 

LC Pass 
100000.0 
- 100.000 

2203/.i 
ppb 
2.086654 
2.202587 
105.5570 

4.227660 
2.204984 
- . 1727*2 

NOCHECK 

LC Pass 
500.0000 
5.00000 

2203/2 
ppb 
10.35517 
1.5 7355 

15.19368 

8.877317 
12.00916 
10.17904 

NOCHECK 

LC P a s s LC P a s s LC P a s s 
2 0 . 0 0 0 0 0 2 0 . 0 0 0 0 0 5 0 0 0 0 . 0 0 
• 5 . 0 0 0 0 0 - . 0 1 0 0 0 0 - 1 0 0 . 0 0 0 

S e l 9 ^ ? b 2 0 6 8 
p l 55 p p b 

7 . 6 0 2 3 1 6 1 . 6 4 1 8 1 6 1 . 2 5 8 8 8 2 
1 . 0 3 3 5 9 1 1 . 7 7 3 5 6 7 1 . 9 5 1 7 0 5 
1 5 . 5 9 4 8 5 1 0 8 . 0 2 4 7 1 5 5 . 0 3 4 8 

7 . 3 3 0 0 4 8 . 0 7 2 9 2 5 6 . 9 3 5 7 1 
8 . 7 4 5 4 3 5 5 . 5 6 6 2 0 7 3 . 3 3 2 7 T 7 S 
6 . 7 3 2 9 6 4 1 . 2 8 6 3 1 6 - . 5 4 1 8 5 3 

170 
LC Pass LC Pass LC Pass 
4 00000.0 100000.0 100000.0 



t^nal y , i s Repor t 10-

low 5000.00 • 4 0.0000 •3.00000 

51 om 
Un i I-
Avge 
SDev 
%RSD 

2068/1 
ppb 
4 . <" 16094 
1.704 311 

2068/2 
ppb -
-.5o7782 
2.0 77896 

34.66800 36 5.967 1 

19oO/J 
ppb 
- 13.3964 

2.5533 
1.9.05916 

1 960/2 
p,.o 
9 . 14 3876 
2 . 02 554 6 

S i 7881 
ppb 
17 80.502 

5 . 329 
.21504 65 

1.885511 
. (.,54 5 50 

54."5527 . 51 1.804'"" 

#1 
82 
83 

Er r o r s 
H i g h 
Low 

4.547570 
6.774518 
3.426193 

NOCHECK 

**" . "79 ̂  ̂  •!> o 
1 . 615688 
-2.52370 

NOCHECK 

- 15.5520 
- 1.0 . 7781 
• 1.5 . 8792 

NOCHECK 

6.864 57? 
10.72683 
9.8-^4 29 

NOCHECK 

1784.911 
1778.011 
1778.584 

LC Pass 
100000.0 
-100.000 

7 . 604 5.... / 
1 . 7184 30 
.1 . 5269oo 

LC Pass 
100000.0 50000.00 
-100.000 -100.000 

5 7 5 . .1 .1.4 .a 
574.o574 
3 7 5.4046 

LC Pass 

Elem 
Un i t i 
Avge 
SDev 
%RSD 

T i 3 3 4 9 
ppb 
95.03148 

.15396 
.1620139 

T l 1 9 0 3 
ppb 
5.3 5982 5 
1. . 605386 
4 1 . 59213 

V-2924 
PPM 
. 030264 0 
.000 5376 
1.7 76279 

Zn2.i.3S 
ppb 
14 . "<7 7 35 

.05094 
.206 54 76 

81 
82 
83 

9.5.08215 
94.35357 
95.15372 

015: 

4 . 94 162C 

02964 58 
0305Z4 6 
0306716 

14.96086 
15.01502 
1 4 . 95811 

• r o r 
H i g h 
I... ow 

LC P a s s 
1.00000 . 0 
- .100 . 0 0 0 

LC Pass 
1ooooo.0 
1 0.oooo 

.0 Pass 
200 . oooo 
. 0 50000 

LC Pass 
10000.00 
50.0000 

-1 n t S t d 
Mode 
El em 
Wavlen 
Avge 
SDev 
%RSD 

1 
Time 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

81 
82 
83 

15000 
15000 
15000 

171 



."ir: r h< >. j •. |-|J>; G-HMDiC: N i l ! ; ' . 

Ron T i : .1.0/27 /98 1 7 : 75 : Z i 
Commai i f. : 
Mode : i" 0M0 p r r . F ac :.o r : J 

a i oi. Oca • -;'0> "IP 

L lem 
Un i !.-
Avge 
SDev 
a RSD 

Ag5230 / A150S2, 
ppb ^ PPM 
• J. . 16796 10 . 389 58 

.51286 .01771 
44.09920 .1626549 

A 3 189<V 
PPb y 
26.02983 
2.70626 

10.396 77 

ppb W 
23.2 4 59 j 
2.0696 0 

8.903357 

Da4934 
ppb ^ y 
1.556 . 035 

2 . 307 
. 14 82570 

De5.l.50 
ppr> 
.8162058 
.0133357 
2.307718 

i.2230 
.ob 
7511774 
: . 703350 
4 98. 0 0 6 1 

8 1 
it 2 
#3 

-1.11843 10.904 06 29.05205 
-.673798 10.86983 25.20682 
-1.69661 10.89486 23.83062 

25.55061 
21.54°61 

1558.083 
15 55.536 
1556.487 

.8003126 

.3372092 
3105956 

4.643151 
-2.72210 
. 3.27486 5 

E r r o r s LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
H i g h 10000.00 1000.000 50000.00 100000.0 50000.00 50000.00 100000.0 
Low -10.0000 -.200000 -10.0000 -100.000 - J O . 0 0 0 - 5 . 0 0 0 0 0 -100.000 

Elem C a 3 l 7 9 Ca3968 
U n i t s PPM PPM 
Avge H384.744 7 S-5.31091 
SDev .1057 ..00408 
Si RSD s ^ T y O l 19500 .0702391. 

#1 
82 
#3 

E r r o r 
H i gh 

—Low 

E1. em 
Uni I. -
Avge 
SDev 
";R5D 

H884.7145 S-5.31145 
H384.3622 S-5.30653 
H884.6573 S~ 5.814 70 

l.C H i g h 
000.0000 
-5.00000 

LC Low 
I 0 . 0 0 0 0 0 
- 5.00000 

K-7664 
ppb 
° 5 ?1 84 8 

12.667 
.50223 5 7 

Cd2265 
PPb 
.4 521574 
.2002658 
44.29116 

.2305698 

.6197440 

.5065 584 

LC Pass 
50000 . ' >0 
- 5.00000 

L i 6 70 7 
ppb 

120054 0 

Co2286^ 
ppb y 
7 . 3 9 2 9 4 4 
.231150 

2.923666 

—J -70 4 
8.153689 
7.738419 

LC Pass 
Iooooo.0 
-50.OOOO 

Mg2790 
PPM 
5 0 . 3 9 4 o l 

.03100 

C r 2 6 7 7 ^ 
p p b 1 - ^ 
3.231628 
.273226 

3.319226 

8.366549-
7.917186 
8.411149 

LC Pass 
50000.00 
-10.oooo 

Mg28 52 
PPM 

H59 . 4.05OO 
.0764 5 

. 1286655 

Cu3247 / 

p p b 
13.4 564 2 

.20020 
1.487769 

15.24 066 
1.3". 4 924 3 
13 . 63617 

'LC Pass 
I ooooo.. 0 
-20.OOOO 

PPM 
. 1025495 
.00004 7 5 
. 046 18 94 

Fe2714 
PPM 
7.093309 
. 00801.7 

.1130188 

7 . 101 •••• 
7.0931 
7 . 08 55 

LC Pass 

500.oooo 
.1ooooo 

M02020 
ppb L-"^ 
1. . o 18487 
. 4 36 53 5 

36 .97179 

t t l 
82 
83 

7.00074 3 
6.997748 
7.00373" 

2529.9'2 
2523.299 
2'" . 254 

^ n — 'T -7 1 

O Q O T 
/._ tL *L . »_.) 

222.7367 

5 0 1 1 0 4 3 
5 0 . 4 U 2 6 1 
5 0 . 3 7 0 7 3 

H 5 9 . 3 -3737 
H 5 9 . 5 3 5 2 6 
H 5 9 . 4 8 5 3 6 

. 1 0 2 3 7 6 9 

. 1 0 2 2 9 4 9 

. 1 .023767 

1 . 6 7 0 5 1 0 
2 . 0 2 6 6 7 9 
1 . 1.5327 1 

E r r o r s 
H i g h 
1. ow 

Elem 
Uni. t s 
Avge 
SDev 
'4 RSD 

8 1 
82 

E r r o r 
H i g h 

LC Pass 
50.00000 
-.100000 

Na5889 
ppb 
892 .435<-

1. . 2 175 
. 1364 588 

Pass 
0000.0 

5000.00 

li.2316 
ppb ^ y 
20.58406 
1.18316 

5.74 7 939 

893.7983 2 1 .66599 
391.4539 20.76554 
8V2.0541 1.9.32064 

LC Pass LC Pass 
100000.0 1.000C0.0 

LC Pass 
100000 . 0 
- 100.000 

2203/1 
ppb 
6. 3694 60 
1. . 5987 20 
23.27286 

5.2537 56 
6.9355:5 
8 . 4 34 1.28 

NOCHECK 

LC Pass 
500.0000 
- 5.00000 

2203/2 
ppb 
3.825573 
2.090638 
23 . 6.3898 

7 . 628224 
11.23967 
7.o08830 

NOCHECK 

LC H i g h 
20.00000 
-5.00000 

3.174743 
1.503037 
I S . 4 4 7 5 2 

6.833124 
9.306916 
7.384187 

LC Pass 
400000.0 

LC Pass 
20.OOOOO 
.010000 

Se 1.963 
ppb 
2 . 763137 
. 621.963 

22.50943 

2.351996 
3.47367 4 
7.458740 

LC Pass 
100000.0 

LC Pass 
50000.00 
- 1.00.000 

•Sb2063 
ppb 
-1.07808 
1.22900 

113.9989 

-2.49! 
- . 475769 
- .*206>122 

LC Pass 
100000.0 



Ana] y•-.i s Fepor t Tue 10 O5 : 

f i e r i i 
Nru I s 
Avge 
SDev 
'4 RSD 

tt 1 
tt2 
tt3 

E r r o r s 
H i g h 
Low 

- 5000 . 00 

2068 / 1 
ppb 
-.657897 
.504 354 

46.26162 

- .. 959579 
-.35094 0 
-.663172 

NOCHECK 

- 4 0.0000 

2068/7 
ppb -
- 1. . 28866 
1.72155 

1.35 . 5922 

-3.25794 
-.533890 
-.069143 

NOCHECK 

1960/1 
ppb 
-3.584 08 
2.66707 

74.41305 

-3.854 68 
-6.53907 
- 3. . 35764 

NOCHECK 

1 9 0 0 / 

5.951154 
2. 2264 5-? 
57.55804 

4.9 50653 
8.4 79 5o0 
4 . 5 ;3269 

NOCHECK 

- 5.00000 

512881 
ppb 
.1.870 . 55 7 

5 . 54 1 
. 2855487 

5.00000 

On189Q 
ppb 
5.250557 
2.03 54 7 4 
64.55905 

1668.4 7 i 

i . 9 i. 0 
. 114 801 ! 

.868.04 6 5.098146 1.66.5 . I 4 8 
866.397 5.612741 1661.392 

1.876 . 669 9301235 1665.37 2 

LC Pass LC Pass LC Pass 
100000.0 100000.0 50000.00 
-100.000 -100.000 -100.000 

Elem 
Uni t s 
Avge 
SDev 
3, RSD 

T i 3 3 4 9 
ppb 
1.19. 5376 

. 1284 
. 1074175 

T11908 
ppb 
2.959097 
2.4 34 535 
32.27290 

V-2924 
PPM 
. 0534 73o 
.0003894 
.7281400 

Zn2138 
ppb 
2 3 . 0 6 7 0 6 

.11265 
.4882538 

ttl 
tt2 
itZ 

f jrar* 
i g h 

Low 

119.5637 
119.3982 
119.6510 

LC Pass 
100000.0 
-100.000 

5. 71.7024 
1. . 108602 
2.051666 

LC Pass 
100000.0 
• 10.0000 

.0537943 

.0 53 5854 

.05304 0 5 

LC Pass 
200.0000 
-.050000 

22.9514 5 
23.17633 
23.07520 

LC Pass 
10000.00 
- 50.OOOO 

- I n t S t d -
Mode 
Elem 
Wav ]en 
Avge 
SDev 
%RSD 

1 

Time 

15000 
.OOOOOOO 
.OOOOOOO 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED NOTUSED 

tt 1 
tt2 

15000 
15000 
15000 

173 



Ana ] ys i -; Repot-1 

riot• i : MIX 
Ron i one -. J.0/77/98 
.'now.;111 '• 

Mode . CONG cor r . 

u i o l o Name : 9Giot..0...6 -0< 

f act.oi 

Ooo ••-;. o i 

E 1 em 
l l n i Io 
Avge 
SDev 
7. RSD 

- . . 69155 
- 4 J.322 

24.4 2862 

PPM 
9.793370 
.041799 

. 4263136 

A r. 1890/ 
ppb ^ 
24 . 14577 

.79233 
3.231463 

B-- 74 9o 
ppb 
25.90679 

.609 55 
2.3 52370 

8a4934 
ppb (• 
2068.34 4 

1 .14 7 
.0554405 

B e 3 1 3s7> 
p p b 
. 4 7 0 6 0 4 0 
. 0 2 3 9 3 9 5 
5 . 0 9 7 5 9 3 

" i?730 
pb 
::. 08794 1 
1.394352 
66.73120 

81 
f'2 
83 

-1.97328 9.74 7737 24.54520 25.74 963 2069.636 .4865822 3.617864 
-1.38419 9.829802 24.65889 25. "9121 2067.447 .4822112 1.757401 
-1.21718 9.302572 23.23322 26.57953 2067.949 .4430185 ..3885591 

E r r o r s LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 10000.00 1000.000 50000.00 100000.0 50000.00 50000.00 100000.0 
Low -10.0000 -.200000 -10.0000 -100.000 -1.00.000 -5.00000 -100.000 

El err. 
U n i t ; 
Avge 
SDev 

%RSrOv<^ . 3 5 2 0 5 2 6 1 . 5-< 

# 1 ' H 5 8 8 . 1 8 1 2 S . 0 0 1 7 6 4 

Ca5179 Ca3963 
PPM PPM 

H590.4253 S-- .650196 
2.0786 .010019 

54 0915 

82 
83 

E r re r 
High 

-t.. ow 

E 1 em 
Uni I s 
Avge 
SDev 
7 RSD 

H592.234 5 S-.644 302 
H590 . 8103 8- . 644 521. 

LC High 
500.0000 
-5.00000 

LC Pass 
I 0.00000 
• 5.00000 

> s K-7 
\ S ppb 

o.538173 
.023357 

.3648818 

7664 
pb 

1514.286 
16.197 

1.069 6 1 

Cd226 5 
ppb 
.4483923 
.3388713 
75.57474 

.0694658 

.5533285 

.7223826 

LC Pass 
50000.00 
5.00000 

1. i.6707 
ppb 
135.6201 

. 0387 
. 0285403 

5 y Co2786, Co2286, 
ppb* 
6.520039 
. 429206 

6.582817 

6.56S884 
6.922812 
o.068572 

LC Pass 
.1 00000 . 0 
-50.0000 

Mg2790 
PPM 
139.134 0 

. 6 59 1 
.4737301 

Cr2677 
ppb y 
7.695833 
.259683 

3.374 333 

7.395976 
7.84 5923 
7.34 5599 

LC Pass 
50.000 . 00 
-10.0000 

Mg.2352 
PPM 

8120.5 539 
76.0030 

63.04399 

Cu324 7^ 
PPb ^ 
13.70353 

. 4 3922 
3.204 006 

13.80489 
14.09158 
13.2291.3 

LC Pass 
I 00000.0 
-2C 0000 

Mn2576 
PPM ^ y 
. 15634 53 
.00064 70 
.4133190 

Fe2714 
PPM 
6.660950 
.02584 8 

.3330515 

o . 634620 
6.63623 
6 . uo 194' 

LC Pass 
300.OOOO 
-.100000 

M02020 
ppb < "~ 
2.4 73604 
.575940 

23.2334 2 

I 

8 3 

6.513679 
6.561337 
o.539504 

1498.698 
1513.130 
1531.030 

135.5783 
135.6555 
135.6260 

138.4122 
139.7 039 
139.2859 

H1.6H .1231 
HI64.7506 
S32.78316 

.1556999 

.1569939 

.15634 37 

1 .837 54 9 
2.959805 
2.6234 57 

Erro rs 
High 
I... ow 

E1 em 
Uni t.s 
Avge 
SDev 
% RSD 

LC Pass 
50 ooooo 

ooooo 

339 
ppo 
1232.953 

. 395 
.0725695 

LC Pass 
100000.0 
-5000.00 

Ni2316 

LC Pass 
100000.0 
-1.00 . 000 

;03/i 
ppb l y / ppb 
17.94554 5.430999 

.42315 
357931 

1.834015 
33.76938 

LC Pass 
500.0000 
-5.00000 

2203/2 
ppb 
4.053670 
. 639821. 

16.99624 

LC High 
20.OOOOO 
-5.00000 

LC Pass 
20.OOOOO 
-.010000 

4.516300 
.150673 

3.336204 

3.715170 
3.350087 
90.17320 

LC Pass 
50000.00 
-100.000 

7b2068 
j p b 

. 1636815 
1 . 702506 
1040.134 

8 1 
82 
83 

Er r o r 
High 

1233.970 
1232.633 

LC Pass 
100000.0 

17.45693 
18.18985 
18.13985 

LC Pass 
1000 30.0 

3.461524 
5.741531 
7.089392 

NOCHECK 

4.803974 
5.9294 21 
5.442615 

NOCHECK 

A . 357805 
4.533403 
4.65 7691 

LC Pass 
4 00000.0 

5.132503 
6.081226 
-.113220 

LC Pass 
100000.0 

2.03089 
-.237209 
- 1.30260 

174 
LC Pass 
100000.0 



^epor': Tue J O- 77-«fl 05:40:01 PM 

• 000 . 00 40.0000 -5.OOOOO .OOOOO 000 

1 eni 
Urn IVH 
Avge 
SDev 
%RSD 

2068/ 1 
ppb 
5 . 11.4 4 34 
6.133906 
119.9332 

2068/2 
ppP 
- 2.30878 
1.5234 8 

65.93615 

1.960/1 
p p b 
- 7 . 6 3 7 1 8 

^ O C T O O 
. O U.I 

2 9 . 504.1 4 

1 9r' 0 / 2 
p p r 
9. 382001. 
3.89904 5 
4 1.55877 

PPb 
2215.793 

3 .4 84 
.15724 76 

Snl399 
ppb 
1.9564 36 
.623415 

31.86482 

3r4215 
P p i'i 

7 " 1 7 7" 
. 9 5 0 

.0423420 

tt 1 
tt2 
tt3 

9.354 920 
7.301673 
-1.81329 

1.87611 
•4 . 00180 
1.04844 

-6.54542 
-•6 - 13774 
-10.2284 

11.0367 7 
12.1807 5 
4.o28487 

2212.504 
2215.4 32 
2219.444 

1.827465 
.1 . 4 07 595 
2.634250 

2218.84 7 
2217.434 
2217.0 74 

E r r o r s 
High 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

NOCHECK 

Ti3349 
ppb 
186.6678 

.8234 
.4411243 

NOCHECK 

T11908 
ppb 
3 . 4 1.7768 
1 . 114162 
32.59911 

NOCHECK 

V-2924 
PPM 
.2179137 
.0005603 
.2571008 

NOCHECK 

Zn2133 
ppb L 
19.12810 

.23302 
1.218217 

LC Pass LC Pass LC Pass 
1.00000.0 100000.0 50000.00 
-100.000 -100.000 -100.000 

81 
82 
83 

135.3854 
187.5269 
186.5910 

2.239306 
4.4 53964 
3.560034 

117 5857 
'135606 
: 175948 

19.39636 
19.01209 

' c, c > 

' r r o r 
High 
L ow 

LC Pass 
100000.0 
- 1.00 . 000 

,C Pass 
ooooo.0 
10.oooo 

200.0000 
.030000 

LC Pass 
10000.00 
- 50.0000 

- I n t S t d 
Mode 
Elem 
WavIen 
Avge 
SDev 
'RSD 

1 
Time 

15000 
.0000000 
.000000C 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED NOTUSED 

8 1 

83 

15000 
15000 
15000 

175 



A n a ] y s i s R e n o r t 

H o t h o d . MTX 

!<un I i nie : 
o OHIMI ; : n f : 

f i ' - do : CONC 

... uTio ! o Name 
0 / 7 7 / 9 8 1 7 : * l : 3 0 

31 01 0 oo-OOC, 

ao t o r 1 

E i em 
Un i t s 
Avge 
SDev 
%RSD 

H gO .•: 

PPb 
- 3.016 70 

.4 2415 
21.03207 

A 1305; 
PPM 
6.975694 
.017557 

.2516948 

As 1.890 
ppb \ S 
i.o. o6219 

.51184 
3.071894 

pb \ S 
8 
ppp 
15 4 75 

.97103 
5.917721 

8a4 9 3d y 
ppb \ y 
109o.008 

3.719 
.3393187 

83 3150 
ppb 
.36034 
. 0 1 1 3 r 

3 . 12c 

8 1 7 3 5 3 

ppo 
5.4o74 13 
.705581 

20.34892 

ttl 
#2 
83 

-1 . 97222 
1.61654 
-2. 46134 

6.990537 
6.956313 
6.980232 

16.4 3300 
17.24858 
16.304 99 

1.4 33204 
15.2634 6 
16.59374 

1095.210 
1094 . ...85 
1100.228 

. 37 

. 39 

4.195172 
5 . 4 20737 
2.736328 

Er r o r -
H i g h 
Low 

LC Pass 
10000.00 
-10.0000 

LC Pass 
1000.000 
-.200000 

LC Pass 
50000.00 
-10.0000 

LC Pass 
100000.0 
-100.000 

LC Pass 
50000.00 
-100.000 

LC f _>s 
50000.00 
-5.00000 

LC Pass 
100000.0 
-100.000 

Elem 
U n i t s 
Avge 
SDev 

Ca3179 
PPM 

HI 0 1 2 . 6 3 6 
1 . 736 

1764078 

tt 1 
«2 
83 

H1013.519 
H1010.635 
H1015.903 

Ca3968 
PPM 

S-7.83824 
.01617 

.2049275 

5-7.89593 
S-7.89912 
S-7.86967 

Cd2265 
ppb 
.2537707 
.1592 748 
O.i . ZOO,:- / 

.2 5 544 79 

.0936639 

.4122005 

Co223c5> 

ppb ^ 
3.959357 
. 364 5 58 

21 .33 582 

5 . 04 2590 
3.52394 7 
4.911733 

C r 2 6 7 7 , 
ppo < y 
7 . 037347 
.233315 

3.322439 

7 . 1.72169 
6 . 767361. 
7 . 1 7751.1 

CU37-"' 
ppb 
14.72077 

.61855 
4.201875 

14.92445 
14.02607 
15.21131 

Fe2714 
PPM 
5 .71.0142 
. 0 2 19 7 4 

. 384 831.5 

5 . 7 14 799 
5.68638 
5 . 729 

E r r o r 
H i gh 
•tow 

Elem 
U n i t s 
Avge 
SDev 
".RSD 

LC H i g h 
500 . 0000 
~5.00000 

5.635057 
.011274 

.2000602 

i.O Low 
I 0.ooooo 
- 5.00000 

1.327 . 067 
.12 . 510 

.94 26668 

LC Pass 
OOOOO.00 

- 5.00000 

L i.6707 
ppb 
03 7 518 8 

.0974 7 
. ' 1034 67 

LC Pass 
j 0 0 s o ."< o 

- 50.0000 

Mg2790 
PPM 
4 5 3 5756 

07 0 56 
. .1. 55574 7 

LC Pass 
500OO.00 
-10.oooo 

Mg2852 
PPM 
155 . 15660 

. .10190 
. .1.9 1704 7 

LC P a s s 
:ooooo.0 
- 20.oooo 

r 1 n 2 5 7 6 
PPM \ * y 
. 0 8 5 2 8 5 6 
. 0001.24 8 
. 1.4 803 

LC Pas--
-00 . o).:..; 
• 1ooooo 

M0.2020 
ppb 
. 74 95655 
.4 4 84 266 
59.82505 

ttl 
82 
83 

5.64 5703 
5.62324 7 
5. 

334 . 
.312, 

b u b . !1 13; 

307 
63 5 
759 

25.74 79 5 
23.6 564 5 
23.85126 

4 5. 41003 
45.27713 
45.384 85 

H55.26757 
H53.06723 
H53.13 500 

. 0 '2 

.Oi. '2 

. 08 3 

.2612214 
1 . .1.4 2325 
.34 4 64 34 

E r r o r s 
H i g h 
L ow 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

81 
82 
83 

E r r o r s 
H i g h 

LC Pass 
5C.00000 
- Looooo 

f 3889 
p o 
1 1 3 3 . 1 6 1 

7 . 323 
.6433663 

11 3 3 . 5 2 1 
1134.359 
1146.602 

LC Pass 
100000.0 

LC Pass 
100000.0 
- 5000.00 

N i 2 3 1 6 

ppb y 
7 . 4 9 6 1 3 5 
.6 34239 

8. 4 60820 

8.222126 
7.049452 
7.216977 

LC Pass 
.1.00000 . 0 

LC Pass 
100000.0 
-100.000 

2203/1 
PPb 
1.360396 
2 . 5051.01 
184.0773 

5 . 9394 90 
1. . 092258 
.999060 

NOCHECK 

LC Pass 
500.0000 
- 5.00000 

2203/2 
ppb 
0. 97 4161 
1. . 26 5685 
13.14818 

5.55878? 
7 . 997^54 

7.5664 4 8 

NO:' HECK 

LC H i g h 
20.00000 
-5.00000 

5.105610 
.5617 4 1 

1 1 . 0024 3 

5.03687 4 
5.693557 
4.5314 00 

LC Pass 
400000.0 

L C Pc 
2 0 . 0 0 
- . 010C 

. 7 4 7 2 1 
1 . 433 . 
1 9 1 . 3 

. 9 0 7 5 
- . 7 5 9 
2 . 0 9 5 

LC Pa 
1 0 0 0 0 

1 
LC Pass 
50000.00 
- 100.000 

Sb2068 
ppb 
.1935276 
1.027640 
517.63 

-.3432 
1.211437 
.2273811 

76 
LC Pass 
100000.0 



A n a l y s i s R e p o r t Tuo .10- 07 pr 

F l en i 
Ur n. t.. 
Avge 
SDev 
"oRSD 

SO00.00 

-.060/1 

ppb 
4 . 7 83930 
3.526170 
74 . 1.7301 

4 0 . ooo: 

3 063/: 

ppb 
07658 
PO 

1960/ J. 
ppb 
- 1.0 . 50 _ 

4 1.09277 84.50294 

3.00000 5.00000 

1960/2 Si. 7881 S n l S ^ o 
ppb ppb ppb 
6.3651.85 931.3199 2.2° 504 7 
1.807521 3. 2o7S .1.4 54 955 
"3.59699 .354 4 936 62.52315 

,o . o 

ppO 
368 J. . 6....o 

1 0.51 J 
.28006!7 

#1 
#2 
#3 

.6824025 
6.765915 
6.013622 

1.6057 1 
1. . 56244 
3.06160 

•6. 91.674 
14.1663 
10.4 385 

4.813021 
5.932872 
. 34 9664 

918.1805 1.278455 3674.599 
924.5024 1.670230 3677.068 
922.7767 3.9364. J D 6 6 4 4 3 

E r r o r s NOCHECK 
H i g h 
Low 

NOCHECK NOCHECK NOCHECK LC Pass LC Pass LC Pass 
100000.0 100000.0 50000.00 
-100.000 100.000 -100.000 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

Ti .5349 
ppb 
14 2 . 0 2 8 2 

. 3066 
. 2 1 5 3 8 1 0 

T l 1 9 0 8 
ppb 
1.502228 
5.112714 
207.2065 

V-2924 
PPM 
. 1255750 
.0003236 
.2576920 

Zn2138 
ppb 
.1. 9 . 4 4 6 1. .1. 

.20178 
1.05764 3 

#1 
82 
83 

142.0443 
141.7139 
14 2.3265 

•2.06235 
: . 8 8 5 3 3 5 
. o3 5o9 5 

.12 564 04 

.1252237 

.17 58olO 

19.22019 
1.9 . 5097 5 
1.9 . 6084 1 

r r o r 
H i g h 
I ow 

LC Pass 
.1.00000 . 0 
- 100.000 

LC Pas--
1.00000 . 0 

-1.0 . oooo 

LC Pass 
700.0000 
.9 50000 

LC Pass 
10000.00 
• -0 Oooo 

-IntSt.d 
Mode 
El em 
Wav1 en 
Avge 
SDev 
%R3D 

1 
T ime 

1 5000 
.0000000 
.0000000 

2 5 4 5 6 
NOTUSED MOT US ED "NOTUSED NOTUSED NOTUSED NOTUSED 

81 
82 
83 

1.5000 
15000 
15000 

177 



Ana Re onr t Lie - * s c 

fin r h o i : MIX Cam::.-1 e Mai 
Run Time: J0/27/98 17:49:47 
Common1.: 
Mode: 00N0 C o r r . F a c t o r : 1 

i o . \S1. OL 0i.o 00 "' Ooor a i r s T'M 

Elem 
Uni. ta 
Avge 
SDev 
%RSD 

Ag3.?30 y A 1.3032 
ppb \ S PPM 
-.930026 9.4 69410 
.711569 .023689 

>071 .2501635 

As.1.890 
ppb y 
7 . 8 2 4 2 7 2 
2.062375 
26.35869 

fa 24 P,.., 
ppb vX 
11 . 0 16 5 r 

1. .621 13 
14 .71533 

0a4 9 3 4 y 

ppb \ y 
4 9. t>0747 

. 10.122 
.2040512 

De313C 
ppb 
. 3 9 6 6 

. 0 2 5 c 

6 . 55 15 

ppb 
3 . 779.1 ..,3 
2. 50318 .1 
67.11925 

#1 
82 
83 

-.930097 9.444337 9.797803 '7.43118 49.71047 .41 ,14 6.530961 
-.268422 9.491489 7.991749 i1.2938- 49.60332 .36.3164 2.713074 
-1.69156 9.472353 5.683265 9 274601 49.50312 .4057334 1.894 322 

E r r o r s 
H i g h 
Low 

LC Pass LC Pass LC Pass LC Pass LC Pass 
10000.00 1000.000 50000.00 100000.0 50000.00 
-10.0000 -.200000 -10.0000 -100.00 100.000 

LC Pass 
50000.00 
-5.00000 

LC Pass 
100000.o 
- 100.000 

Elem 
U n i t : 
Avge 
SDev 
%RSD 

Ca3179 Ca3968 
PPM PPM -
279.4739 S4.147052 

.9239 .040073 

Cd2265 y 

ppb \ S 
. 0 8 6 564 9 
.1921542 
221. . 9770 

236^ 
ppb \S 
3 . 9 7 7 3 6 5 

. 3 5 2 6 5 3 
8 . 8 6 6 1 1 0 

Cr7677 
ppb 
1 2 . 4 6799 

.65303 
5.237627 

Cu324 7 
p p b t X 
5.919384 
.4 75510 

8.053098 

Fe.271.4 
PPM 
9.732614 
. 027071 

.2762195 

81 
82 
83 

E r r o r 
H i g Li 
-Low 

Elem 
Un i t.-. 
Avge 
SDev 
°..F5D 

278.4125 S4.105676 
280.0368 S4.154784 
279.9374 84.182695 

LC Pass LC Pass 
509.0000 10.00000 
-5.00000 -5.00000 

K. -7664 
ppb 
14 70.875 

19.731 
1 .3414 25 

9 . 6054 83 
.013201 

. 1894380 

. 2877790 

.0669589 
-.095023 

LC Pass 
50000 . '"ifi 
- 5.00000 

1. i o 7 0 7 
ppb 
.1.2 . 6 74 65 

. 04 8 57 
.53 17 I 4 4 

4 . 105557 
4 . 24 9561 
5.578998 

LC Pass 
;OOOOO.0 
- 50.0000 

Mg7790 
PPM 
5 6 . 7 7 8 6 5 

.07771 
.7115878 

11.83357 
15.14 230 
12.42309 

LC Pass 
50000.00 

- 10.oooo 

Mg2852 
PPM 

H4 0.s5780 
.15172 

.5733513 

6.099480 
6 ."278 54 0 
5.330135 

LC Pass 
i. ooooo <.:• 
-20.0000 

Mn.7576^. 
PPM 
.0862024 
.0002155 
.24 74246 

9.75549! 
9.80954 
9.7828 

LC Pa<=; 

# 

. 100000 

Mo2020 
ppb 
2 . 04 4 1.65 
.589324 

23.85406 

81 
82 
83 

9.590391 
9.62 5o99 
9.600372 

14 ..X560 
1.4 89 .121. 
1 44 9.936 

12.6807? 
1.2 . 59659 
12.596 59 

.,o . 65058 
5o.80600 
56.72950 

H4 0.50603 
H40.80367 
H4 0.60370 

.0860658 

.08644 81 

.0860932 

2.04 5 o l o 
2 . 6332 6 1. 
1. .4 5361.5 

E r r o r s 
H i g h 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSo 

8 1 
82 
83 

E r r o r s 
H i g h 

L " Pass 
r . ooooo 

ooooo 

.839 
js: a 

7 '. 7.04 79 
. 6235 

.0857627 

727.2173 
727.5689 
726.3571 

LC Pass 
100000.0 

LC Pass 
100000.0 
5000.00 

Ni.2316 
ppb 
8 . "/03760 
1. . 203129 
13 82309 

9.143512 
9.625147 
7.542620 

LC Pass 
1OOOOO.0 

LC Pass 
100000.0 
• 100.000 

2205/1 
ppb 
7 . 14 3381 
1.509686 
21. . 13258 

5 . 5 5 7 7 0 7 
8 . 56521.5 
7.31071 ' 

NOCHECK 

I. C Pass 
500.OOOO 
5.00000 

7203/2 
ppb 
8.050958 
1. . 577627 
17.11 1.59 

9.689398 
7 . 33054 5 
7.182869 

NOCHECK 

LC H i g h 
20.OOOOO 
5.OOOOO 

Pb2203) 

7.749437 
.5274 18 

6.805341 

8.280793 
7.741624 
7.226046 

LC Pass 
4 00000.0 

LC Pass 
20.OOOOO 
-.010000 

3 e l 9 6 j 

. 4 8 2 9 5 6 9 
1 .275088 
264 .01.69 

1. . 94 73 57 
.331524 

- .116962 

LC Pass 
100000.0 

LC Pass 
50000.00 
100.000 

b2068 
;pb 
.9834 4 89 
3.507698 
35 6 . 6 7 3 1 

5.004 9 
-.609319 
- 1 4 44 83 

L<\ T̂ â SS 
100000.0 



A, ia ] y Repot 7 -or; (•--, 

jow 

El em 
Un i. to: 
Avge 
SDev 
%RSD 

5000.00 

70oS/ J. 
ppb 
-- 669354 
6.68 5028 

•••4 0 . 0000 

2063/2 
ppb 
.1 . 807812 
2.967621 

998.7279 164.1554 

1960/1 
ppp 
- 5.3^4 27 
5 . 54 9QJ. 

90.76*60 

1960/2 

pr 
7, . oo 599-0 
4.5004 57 
122.7624 

-3.00000 

S i 2381 
PPb 
SOo.19J7 

3.6518 
.4 52973o 

Sol8«o 

ppb 
2. 12664 5 
1.8514 95 
87.Oo 181 

4 1 -4 . 4 5 5 5 
4 • • 5'"' 

1 ].9;:,553 

ttl 
#2 
tt3 

E r r o r s 
H i g h 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

6.355781 4.329817 
-6.95234 2.555386 
-1.41151 

NOCHECK 

T i 3 3 4 9 
ppb 
150.6039 

. 3373 

-1.4 6227 

NOCHECK 

T11908 
ppb 
2.522073 
1.763659 
69.92893 

11.3490 
-.6 55687 
-•5.67816 

NOCHECK 

V-2924 
PPM 
. 157051.5 
.0005667 
.3608698 

8 . 5 3 4 74 8 
- . 2 * 5 4 4 8 

8 0 1 . 97-49 
S O S . 3 0 1 6 

' . 6 - 8 6 6 9 8 0 8 . 2 9 8 6 

NOCHECK 

?13S y Z n 2 1 3 S 
p p t 
1. 9 . '. 9 7 0 3 

. 1.2883 
. 6 6 7 5 9 5 3 

LC P a s s 
1 0 0 0 0 0 . 0 
- 1 0 0 . 0 0 0 

- 7 - 7 - 7 - 7 - 7 0 - 7 
. .' O / 6 .' * / 

4 . 2 2 8 5 7 7 
i. . 4 1 3 9 7 8 

LC P a s s 

41 A . 5 8 2 4 
4 15 . 9 0 8 .1. 
4 14 . 8 7 5 ? 

LC P a s s 
1 0 0 0 0 0 . 0 5 0 0 0 0 . 0 0 
- 1 0 0 . 0 0 0 - 1 0 0 . 0 0 0 

ttl 
# 2 
tt3 

r o r s 
H i g h 
L ow 

• i n t S t d 
M o d e 
E l e m 
W a v l e n 
A v g e 
S D e v 
%RSD 

ttl 
tt2 
tt3 

150. 21.60 
150.3286 
1.50. 7671 

LC Pass 
100000.0 
- 100.000 

1 
Time 

15000 
.0000000 
.0000000 

15000 
15000 
15000 

1.290931 
4.542532 
1.733757 

LC Pass 
100000.0 

- 10 . oooo 

NOTUSED 

156390 5 
J 5 74 6 58 
157738? 

C Pas a 
:oo. oooo 
• .0 30000 

NOTUSED 

19.. 33269 
1.9 . 4 3369 
19.17738 

LC Pass 
1 oooo.00 
50.OOOO 

4 
NOTUSED NOTUSED NOTUSED NOTUSED 

179 



A n a l y s i s Renor o-

cis t l i o s ; M T 
r;u ri 7 i rne : .1.0 / 7 / 9 S 
Comm;n l . : 
M o d e : '••0M7 Co i s s 

. inu j i s N Mm P. 

i a c t . O i 

9,"; I Ol, Ooo • ! 0 

E 1 em 
Un i t s 
A v g e 
S D e v 
"iRSD 

Ag5?noy 
ppb ^ 
J. . 71844 
.68065 

39.60363 

A)3087/ 

6.309876 
.012659 

.2006454 

A s ) 8 9 0 
ppb 
3.865675 
.672959 

17.40857 

0 74 9 ( 

ppb 
7.50105 4 
.60 5315 

8.069731 

8*4 934/ 
ppb t / 
42.92362 

.11867 
.2764772 

P ' 

50 

,8029 
26 57o 
63143 

I.!}. 7730 
ppb 
.0o59019 
2.218268 
3471 .367 

tt 1 
tt2 
tt3 

•1.46646 6.3044 9? 4.553997 7.8 > 3302 42.82438 309326 
•2.43916 6.323630 3.822910 7.886485 47.39141 613179 
•1.19972 6.299705 3.215119 6.803375 43.05508 J176581 

-2.48414 
1.564 4 38 
1 . 1.11412 

E r r o r s LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 10000.00 1000.000 50000.00 100000.0 50000.00 50000.00 100000.0 
Low -10.0000 .200000 •10.0000 -100.000 - ,0.000 -5.00000 -100.000 

Elem CaZl. 79 Ca3968 
U n i t s PPM PPM 
Avge 198.5126 S5.390021 
SDev .4921 .016235 
?iRSD .24 79013 .3012011 

Cd2265 
ppb \ y 
• .04 5661 
.025756 

56.40712 

Co22S6/ 
ppb y 
4.04 0396 
.3784 91 

9.367673 

Cr2677 
ppb 
13.39772 

.32367 
2.415363 

Cu324 7 
ppb t y 
5.1904 37 
.463970 

9.03 5186 

F e 2 7 1 4 
PPM 
9 . 1 5 3 2 74 

. 0 2 1 3 4 1 
. 2 3 3 1 4 7 8 

tt 1 
tt2 
tt3 

E r r o i 
Hi g i , 

-Low 

E lem 
Uni is: 
Avge 
SDev 
5, RSD 

197.985 5 S 5.571994 
198.9600 S5.4034 87 
.1.98 . 5923 

LO Pass 
"00.oooo 
5.00000 

S£s259ji 
P£J 
"8s 993190 

.01784 6 
1984 334 

-.5 . 594585 

1.0 Pass 
I 0 . 0.;.r-00 
• 5.00000 

K-7664 
ppb 
1.57 5 . 021 

12.178 
. 38694 7 I 

' . O / ..J . J J .:. 

•.029680 
-.051929 

LC Pass 

• 5.00000 

L. i o 7 07 
pp b 
8 .05? 9-2 
.024 4 4 5 

. 3 0 3 3 o l 0 

5.7 3 5920 
4 . 4 64160 
3.921107 

LC Paso 
i OOP'00 
-50.OOOO 

Mg7790 
PPM 
9 . 9 52855 

. 0224 26 
^ c T ' j C j : ( 

15.12815 
13.30832 
13.7 5670 

LC Pass 
5 OOOO oo 
- 10.OOOO 

Mg2857 
PPM 
.10 .7 3705 

.03269 
. 31.93028 

5.562034 
5.345334 
4.66354 2 

LC Pass 
i. 0 O 0 0 0 . 0 
- 20.OOOO 

Mn257o 
PPM 
. 09619 1.6 
.0001760 
.18300"6 

9 . 14 951 1 
9.17624 
9.1340 

LC Pasa 
-so OOOO 
.!OOOOO 

Mo2020 
ppb 
1.94 77 4 4 
. 39295o 

20 . 17 4 9o 

ttl 
ft 2 

8.985733 
9.013546 
8.930236 

1 369 . 4 1 -.-) 
1365.04 9 
1.336 . 593 

3.033513 
8.055471 
8.034810 

9 . 9 ' .OS 8 
9 . 9V 8 Z 2 5 
9.94 4 173 

10.22832 
10.27306 
10 . 70926 

'96064 3 
963925 
961179 

2.400374 
1.748932 
1 .69387 4 

E r r o r s 
High 
Low 

Elem 
Uni. t s 
Avge 
SDev 
'4 RSD 

tt 1 
» 2 
tt3 

F r r o r s 
H i g h 

L C Pas L C P a s s 
50.00000 100000.0 
- 100000 -5000.00 

LC Pass 
100000.0 
- 1.00.000 

N i 2 3 1 6 y 2203/1. : .,5389 
ppb ppb 
-39.2374 6.979650 

7.1274 .356311 
.2377616 5.112154 

736.9468 6.56781.9 
739.3122 7.175096 
74 1.1033 7.196037 

LC Pass LC Pass 
100000.0 100000.0 

ppb 
.3613299 
2.924 974 
309.5023 

.7104185 
— ̂  y o n c 7 

3.09609 4 

NOCHECK 

LC Pass 
500.OOOO 
-5.OOOOO 

2203/2 
ppb 
8.54 34 35 
1.34 57 78 
1 5 . 7 52 1.9 

9 . 9 : :, 0234 
7.790954 
8 . ,„ 7 5061 

NOCHECK 

LC Pass 
20.OOOOO 
-5.00000 

1 Pass 
2 OOOOO 

OOOO 

5 .819526 
1 .618565 
27 .81.266 

6.83494 7 
3.. 9 56999 

6.616632 

LC Pass 
4 00000.0 

.8 2703 

.7 5585 
8 5 6929 

.0 , 4 9385 
1.231827 
1. . 25904 6 

LC Pass 
100000.0 

LC Pass 
50000.00 
- 100.000 

Sb20oS 
ppb 
.1965125 
1.063319 
54 1 . 094 7 

- . 698! 
. 033807 

1.371903 

I S O Pass 
1.00000 . 0 



An.y; j ys j s Repot t 

l. 1 f:'!f,l 
U n i t : 
Avge 
SDev 
v, RSD 

• 5000.00 

2068/J 
ppt; 
6.216575 
3.045851 
48.99722 

- 4 0.0000 

2068/7 
ppb 
- 2 . 8 0 9 7 1 
7.5594 1 

85.26J 77 

1960/1 
ppb 
- 12.4 3 52 

6.29 10 
50.38803 

] 9oO /;:. 
pp:. 
7.4 84 68* 
4 . .1. 1 3509 
55 . 72 31 6 

.OOOOO 

Si 7881 
ppD 
56 5 . 01 o" 

9 ~ 0 7 9 ~ 

Si) 1 899 

ppi' 

7.467829 
1 12.74 3. i 

tt ' 
»2 

4 . 155994 
9.715033 
4.778099 

-3.12800 
-4.97668 
•.3294 34 

5.95277 
18.5033 
12.999 5 

2.9^5419 
1 J .085 78 
8 . 3"'684 8 

565.^755 
565.1015 
565.9735 

-.604 57 7 
3.096526 
4 . 06 1 .1.44 

100.27 5 Q 

100.4 4 04 
100.84 50 

E r r o r s NOCHECK 
H i g h 
Low 

NOCHECK NOCHECK NOCHECK LC Pass 
1OOOOO.0 
-100.000 

LC Pass 
100000.0 
-100.000 

LC Pass 
50000.00 
-100.000 

Elem 
Uni t i 
Avge 
SDev 
".RSD 

T i 3 3 4 9 
ppb 
91.54797 

.13356 
.1458884 

T11908 
ppb 
3.933407 
1.4 96375 
38.04271 

V-2924 
PPM 
.0532328 
.000384 3 
.7219824 

Zn2138 
ppb 
1.8. 52009 

.03092 
.4 369068 

ttl 
8 2 
tt3 

"or 
Tgh 
ow 

91.42263 
91.53281 
91.68845 

LC Pass 
100000.0 
- 100.000 

5.644 346 
2.871850 
3.233 524 

LC Pass 
100000.0 

-10.oooo 

.0531314 

.0529094 

.0 556 577 

I. C Pass 
700.OOOO 
-.0 5O000 

18.4 3091 
I S . 5 3 8 8 1 
13.54 056 

LC Pass 
10000.00 
• 50.OOOO 

I n t S t d 
Mode 
El em 
Wavlen 
Avge 
SDev 
% RSD 

1 

T ime 

15000 
.OOOOOOO 
.OOOOOOO 

NOTUSED NOTUSED 
•4 
NOTUSED NOTUSED NOTUSED NOTUSED 

tt 1 
82 
83 

15000 
15000 
15000 

181 



A n a ] y s i.s R e p o r 1" e i 0 7.7 ••• Q C o ( , : 1 7 : 5-^ PI' 

M e t h o d : MTX 5 
Run 7.i m e : ! 0 / 7 7 / 9 8 J 
'. ' G f W i K ' I i i ' . : 

n o d e . CONC C o r r . F a c t o r 

w n p i o Name 
; : C o : 0 J. 

J. 

=>G ] 0L.0< •01 j POP 

E ]. em 
Uni t s 
Avge 
SDev 
"5 RSD 

?80 

1 
95385 
'3977 

A 13082 
PPM 
13.86111 

.03722 
.26854 52 

A s l 8 9 0 y 
ppb l / 
27 . 32953 
1 .3604 5 

6.807434 

B-24 9o 
ppb \ S 
35.06414 

.4104 2 
1.170480 

Da 4 9, 
ppb 
1 003 

1 

5 4 

4 93 
499 

3130 
ppb 
7 " 0 ? R P 7 

.006344 7 
14 93692 .866414' 

':2230 
ot> 
J 792 58 

a .4 224 22 
375.0174 

41 
ft? 
83 

4.3o6188 
3.610105 
3.432304 

13.86834 
13.82063 
13.89337 

2 5 . 5 5 3 6 6 
27.63921 
29.01570 

35.5211J 
34. '2692 
34.94437 

100 5. 166 
1003.042 
1002.272 

734 64 63 
7251028 
7371171 

1 .336770 
-3.34327 

E r r o r s 
High 
L ow 

LC Pass 
10000.00 
-10.0000 

LC Pass 
1000.000 
-.200000 

LC Pass 
50000.00 
-10.0000 

LC Pass 
100000.0 
-100.000 

LC Pass 
50000.00 
-100.000 

LC Pass 
50000.00 
-5.00000 

LC Pass 
100000.0 
-100.000 

F lem 
Uni t 
Avge 
SDev 
%RSD 

81 
82 
83 

Ca3179 
PPM 

HI241.720 
2. 736 

s$-y 2203452 

^ 1.1 1 o HI 240.770 
HI239.585 
HI 244.804 

Ca3968 
PPM 

S-10.8713 
. 0317 

.2915944 

5 • 10.9079 
S-10.3538 

10 . Ct D i _ O 

Cd226 5 
ppb \ S 
.2941618 
.0352591 
11.93630 

^ •' ^ ~i .' c: r-
. £ 0 * . / O b -J 

.3373079 

.2874120 

C o 2 2 8 6 ^ 
ppt \ S 
10.51589 

.19860 
1.883536 

10.31396 
10.71093 
10.52271 

Cr2677 
ppb y 
13.62500 

.34312 
2.518346 

13.924 73 
13.69953 
13.25073 

Cu3247 
ppb y 
5.369741 
. 791.954 

13.49214 

5.054 791 
5.917935 
6.636496 

Fe27 14 
PPM 
11 .06053 

. 01026 
. 1.650798 

11.07281 
11.0395A 
11 . 069 

F r r o r : 
H i gh 
tow 

F1 em 
Uni. t s 

SDev 

LC High 
500.0000 
- 5.00000 

LC Low 
10.00000 
5.00000 

/ f e 2 5 9 ^ X K-7 
( ^ P j ^ y ^ PPb 

7664 

10.96965 
.02686 

.244 894 7 

34 93.301 
3 . 4 25 

.0 Pass 
',0000 . OO 
•5.00000 

L i 6"; 
ppb 

o; 

'7 . 93951 
.07799 

2055738 

LC Pass 
100000•o 
-50.0000 

Mg2790 
PPM 

LC Pass 
50000.00 
-10.0000 

Mg2352 
PPM 

20.884 08 H23.79964 
.04 888 .06060 

.23-16191. .254 6080 

LC Pass 
1OOOOO.0 
-20. "'000 

Mn2576 , 
PPM \ ^ 
.1252471 
.0003690 
.294 6034 

LC Pass 
500.0000 
-.100000 

MO2020 
ppb 
2 . 4 75168 
.245026 

9.899363 

8 , 
112 
83 

10.96554 
10.94519 
10.998 0 

3501.391 
54 95.119 
34^9.392 

38.029 53 
37.39228 
37.89671 

20.32829 H23.30766 
20.78835 H.23. 7 354 3 
20.83560 H23.85532 

.1252205 

. 1.243921. 

.1256237 

2 . 2 5121. 5 
2.437405 
2.7 36883 

F r r o r s 
High 
Low 

Elem 
Uni. t s 
Avge 
2>Dev 
",RSD 

81 
82 
83 

E r r o r s 
High 

LC Pa 
50 . OC ,)0 
-.10' 00 

Na5 
ppt 
352 

. 16-

355 
351t 

)25 
728 

- 343 

. 284 

. 754 

.036 

LC Pass 
100000.0 

LC Pass 
100000.0 
-5000.00 

LC Pass 
100000.o 
- 100.000 

316 / 2.20 Ni 
ppb 
19.91396 

.22194 

5 /1 
ppb 
3.036392 
2.061397 

LC Pass 
500.0000 
• 5.00000 

2203/2 
PPb 
11.93326 
2 . 1304 1. 

LC High 
20.00000 
- 5.00000 

LC Pass 
20.00000 
- .01.0000 

1.02750 
1 .795693 
1.533735 

1.1.14510 25.64913 13.13738 9.627032 88.19633 

19.94886 
20.11639 
19 . 6~7663 

LC Pass 
100CC ( ~> 

9.040297 
9.4 04479 
5.665900 

NOCHECK 

12.64 094 
^.5 5604 5 
i3.76779 

NOCHECK 

1 1. . 44252 
9.50624 0 
11.07052 

LC Pass 
4 00000.0 

-.033047 
2 .710474 
2.709651 

LC Pass 
100000.0 

LC Pass 
50000.00 
-100.000 

Sb2063 
ppb 
1 . 405058 
.251758 

17.9179 

1 - 6351 
1.332384 
1.197631 

\3 ?ass 
100000.0 



Anal y s i i . Repor I Tuo 1 0 -'"'n -9Pi 0 6 : ) 7 : 54 PM 

:.ooo. oo 4 0.oooo 3.00000 ooooo 

P.I {-(ll 
U n i I.. 
Avge. 
SDev 
% RSD 

2068/ 
ppb 

300? 
ppb 

-877626b 1 
2.286972 .84 7685 
260.5860 50.83327 

]. 960/ .1. 
ppb 
•- 4 . 6 7393 
5.72378 

79.67118 

1969/2 
ppb 
5.024 8 56 
1.715332 
5 4 . ( 3 6 7 5 

S i 2 8 8 1 
ppb 
20 5 3.252 

3.915 
. 1906695 

Sn18°9 

ppb 
7.680677 
1.584 604 
51 .65137 

ppo 

3615. 89 j. 
4 . 805 

. 1 1624 6.1. 

8 ! 
#2 
8 3 

E r r o r s 
H i g h 
Low 

3.4 04318 .8260697 
-1.05063 2.521308 
.2791966 1.655361 

NOCHECK NOCHECK 

-7.66928 
-.504 662 
-5.84 785 

NOCHECK 

5.77854 7 
4.514 852 

2057.662 
2050.185 

5.262852 
1.100036 

6.9.91189 2051.909 3.679127 

NOCHECK 

5620.751 
561 3. 79], 

. ..J .c 

LC Pass LC Pass LC Pass 
100000.0 100000.0 50000.00 
-100.000 -100.000 -100.000 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

T i 3 3 4 9 
ppb 
144. 4 313 

. 342° 
.2374057 

T l 1 9 0 8 
ppb 
1.362674 
1.113649 
81.72531 

V-2924 
PPM 
.0576294 
.000404 5 
. 7018766 

Zn2138 
p p b 
33.16970 

.53359 
1.005716 

81 
82 
83 

H i g h 
Low 

144.24 53 
144.2215 
1.44 . 8270 

LC Pass 
100000.0 
- 100.000 

2.006197 
2.00 5085 
.07o7424 

I. 0 Pass 
1OOOOO.0 

.1.0 . oooo 

. 0579116 

.0571660 

.. 0578106 

LC Pass 
700.0000 
• .0 50000 

32.37698 
33.09922 
33 . 5529 j. 

LC Pass 
10000.00 
-• 50.OOOO 

- I - n t S t d 
Mode 
Elem 
Wavien 
Avge 
SDev 
" RSD 

1 
Time} 

15000 
.OOOOOOO 
.OOOOOOO 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

81 
82 
83 

15000 
15000 
15000 

1.33 



A n a l y s i s R e p o r f 

Mer.hfi.i. MT; 
Ru, i I 1 me :: I 
Common r : 
Mode. f:ON'-

5 <mol o Ma me : 
'/98 18 : J -I . 00 

.1. 0 0 1 

o r Far. t o r J 

0 •; -e r o f 

F l en i 
Un i t s 
Avge 
SDev 
s-RSD 

'SO 

1/ 
oga, 
ppb 
.4 30241 

1 . 14 61 19 
236.5901 

A'1.3082^ 
PPM \ S 
26.2605S 

.01544 
.0 587961 

As 1890 
ppb 
24.7 504 1 
1.73372 

7.004 823 

5 • 2 )'-
Ppb 

2 . 14' 
7o4 9 

5a4931 , 
PPb 
1768 . 778 

4 . 7 12 
. 266 3867 

Lie5 i 50 
Ppt.) 
I. . -4 07800 
.024 861 

1 . 76 5920 

i.,.... _ • • 1 

pb 
. 0 1 6 7 7 
.412564 
5 . 67795 

tt1 
#2 
#3 

• 1 .. 6604 8 
.237588 
6073428 

26.27212 
26.26659 
26.24304 

23.51133 
26.73169 
24.00817 

67.?0808 
O 6 . . 5 .3 6 6 O 

65.17540 

1763.568 
1770.C28 
1772.739 

1. . 3£ 
1 .435446 
1.400672 

2.9544 6 3 
2.638J 00 
3.456254 

E r r o r s 
H i g h 
Low 

LC Pass 
10000.00 
-10.0000 

LC Pass 
1000.000 
-.200000 

LC Pass 
50000.00 
-10.0000 

LC Pass 
100000.0 
-100.000 

LC Pass 
50000.00 
- 100.000 

LC Pass 
50000.00 
-5.00000 

LC Pass 
100000.0 
-100.000 

Elem Ca3179 
U n i t s PPM 
Avge H64 3.0101 
SDev .1347 
%RSD vV .07094 20 

ttl ' H64! 
«2 
tt3 

E r r o r 
Hi gh 
-Low 

E1 em 
Uni t s 
Avge 
SDev 

. 3934 
H64 3.1575 
Ho4 2.9795 

Ca3968 
PPM 
J-.370362 

.011031 
2.978472 

532669 
567051 

IC H i g h LC Pass 
5O0 . 0000 I C1 . O'OOOO 
5.00000 5.00000 

K-7664 
ppb 

J 7. 11250 
.01598 

.0955595 

7 580 . 54-' 
1 7 . 24: 

. 227454: 

Cd2265 
ppb y 
.4211792 
. 1999241 
47.4 6772 

. 4 955707 

. 574 324 0 

. 1 951455 

I. i? Pass 
"0009.oa 
• 5.00000 

L i. 6707 
ppb 
500 . 4 .1 69 

. 54 5 5 
. ' 309 .1 30 

Co2286 
ppb y 
10.07919 

. 1.3000 
1 .735900 

10.11455 
9 . 884 1.28 
10.25839 

LC Pass 

• 50.0000 

Mg2790 
PPM 
59 . 75 1 5...-. 

. 0260 5 
. 04 56097 

Or7677 
ppb \ S 
2 1 . 1 0 2 8 3 

.24 702 
1.170563 

863' 
21. . 35709 
7.1 . 08765 

LC Pass 
5CO'so . 00 
- .1.0 .0000 

Mg2852 
PPM 

H69 . 7077 I 
.01266 

.0131.595 

Co5747 
p p ' o \ y 
1 3 . 8 1 1 5 0 

. 4 5014 
5.2 59 143 

1.4 . 27846 
13". 77 572 
1.3 . 38052 

LC Pass 
: OOOOO . p. 

•20.0000 

Mn2 576 

Fe2714 
PPM 
17.39309 

. 025 5 1. 
. 1351593 

17 . 4 20 
17.373 
1 7 . 380J 

LC Pas 
5 0 0 '." PiOif 

i ooooo 

Mo2020 
PPM y ppb 
.2088337 5.586O4 5 
0002629 
12 5894 6 

. 170 56 7 
4.756425 

ttl 
K2 
tt3 

17.12206 
J 7. 12133 
17.09406 

7 585.166 
7 595.002 
7561.460 

299.8266 
300.8966 
300.5276 

59 ~! CI "7 A ~> 37 4 2 
59.73156 
59.70 533 

H6".< . 7 1.4 1.5 
H69.69313 
H69 . 7 1.587 

. 2091. 166 

.2087874 

.2085970 

3.763864 
3.5 53079 
3.431185 

E r r o r s 
H i g h 
Low 

Elem 
U n i t s 
Avge 
SDev 
%R5D 

ttl 
tt2 
tt3 

E r r o r s 
H i g h 

LC Pass 
50.00000 
-.100000 

ha5339 
ppb 
5003.270 

11 .953 
. 2389066 

4 990.4 35 
5014.083 
5005.294 

LC Pass 
100000.0 

LC Pass 
100000.0 
-5000.00 

N i 2 3 1 6 
ppb y 
32.63773 

.59831 
1.850366 

32.4 2946 
32.26193 
33.371.78 

LC Pass 
1.00000.0 

LC Pass 
100000.0 
•••• 100.000 

2203/1 
ppb 
10.16807 
3 . 32205 

32.67133 

6 . 4 724 21 
1 1 . 12 560 
1.2 . 90620 

NOCHECK 

LC Pass 
500.0000 
•5.00000 

2203/2 
ppb 
12.31184 
2.61148 

21.21117 

.1.5 . 1.7 374 
1 1 .349 14 

9.9o2o25 

NOCHECK 

LC H i g h 
20.00000 

a OOOOO 

11.59876 
.65007 

5.604 64 2 

12.24365 
11.60900 
10.94 364 

LC P a s s 
4 0 0 0 0 0 . 0 

LC P a s s 
2 0 . 0 0 0 0 0 
- . 0 1 0 0 0 0 

Sel.9_6j 
p p i 
. 0 1 . 2 9 5 0 5 
2 . 7 7 9 3 8 0 

LC P a s s 
J O O O O . 0 0 

1 0 0 . 0 0 0 

b2068 
-pb 
2 . 376012 
1.924339 

21461.50 30.99029 

1.173755 
•5.15366 
2.023754 

•1515c] 
. 5 7 6 2 2 7 
. 3 0 0 2 4 5 

LC P a s s LC P a s s 
1 0 0 0 0 0 . . 0 1 0 0 0 0 0 . 0 



A n a l y s i s R e p o r t Tue .1.0" o n Of 

E 1 em 
Uni L. 
Avge 
SDev 
%RSD 

•5000.00 

2068/1 
ppb 
.0187867 
5.929916 
209 1.8 . 60 

• 4 0 . 0 0 0 0 

2063/2 

pp D 
3.552053 
4 . 7 2 o 3 8 1 
1.53 . 0604 

.1 960/1 
ppt-. 
o.39130 
5.82351 

o2.00059 

j ' 6 0 / ._ 

'Pb 
4 . 707777 
4.5204 93 
'6.03305 

• 5.00000 

31733 1. 

Ppb 
2359 ..515 

5 . 823 
. 16224 58 

- 5.00000 

8n 1.899 

ppb 
5.o904 94 
i . 148283 
51.1 1.4 76 

ppo 
7 -17 9 

Wl 
#2 
83 

Er r o r 
H i g h 
Low 

4.54 6243 
- 1.97384 
-2.51104 

NOCHECK 

1.59350 
4.54 9690 
7.699935 

NOCHECK 

- 14 .9636 
9.864 76 

-3.34 552 

NOCHECK 

9.229549 
. 1885662 
1 .70 5566 

NOCHECK 

2356.058 3.29043" 
2365.532 79574' 
2358.356 4.935297 

? 4 7 ? . 0 9 C' 
24 30.84 7 
24 34.146 

LC Pass LC Pass LC Pass 
100000.0 100000.0 50000.00 
-100.000 -100.000 100.000 

E lem 
Un i to: 
Avge 
SDev 
?oRSD 

T i 3 3 4 9 
ppb 
169.24 97 

. 0819 
.0484107 

T 1.1908 
ppb 
3 . 4 15355 
2.4 73509 
72.56959 

V-2924 
PPM 
. 1.133389 
. 0001.220 
. 1075992 

Zn2138 
ppb 
1 5.00969 

.17989 
.3996676 

81 
82 
83 

o r s 
h 

Low 

169.2257 
169.3409 
169.1323 

LC Pass 
100000.0 
100.000 

1.64 5071 
2.35304 3 
o.24 7951 

LC Pass 
100000.0 
-10.0000 

. 1.133195 

.1133176 

.. 1 135393 

LC Pass 
200.0000 
-.050000 

44.37826 
45.21470 
4 4.93609 

LC Pass 
1.0000 . 00 
•50.0000 

- I n t S t d 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 

Time 

1^000 
.0000000 
.0000000 

NOTUSED NOTUSED NOTUSED 
5 6 7 
NOTUSED NOTUSED NOTUSED 

8 1 
82 
83 

15000 
15000 
15000 

• 

185 



A n a l y s i s R e p o r t QC S t a n d a r d -7... op, Oo: 30: 4 4 PM 

Method : M T > '"•ample Name : O.cv 
Run Time: 10/27/90 10:24:14 
Commont: 
Mode: CONC C o r r . F a c t o r : 1 y 

PMP 

E l em 
Uni ta 
Avge 
SDev 
9; RSD 

'SO 

y 
Ag3 
ppb 
4 92.S915 

1.2716 
.2579918 

A l J.50S2 
PPM 
5.1227S1 

.3329283 

As 1890/ 
ppb 
4 90.5121 

2.7270 
.5561690 

8-24 9 6 / 
ppb \ S 
499.5085 

1 .4201 
.2859105 

Da4954 
Ppb \ S 
509.7075 

. 3505 
.1668521 

Be5130 
ppb 
507.006-

. 84 c 

. 16752' 

i122oU 
ppb 
<\ OQ ~~,S 

2. 7881 
.5275218 

#1 
82 
#3 

4 94.2353 
491.7946 
492.5946 

5.103813 
5.127677 
5.136852 

4 90.8129 
487.3695 
492.7540 

198.774 0 
-<93 . 596.' 
5 71 . 1542 

510.3614 
503.746 3 
510.0150 

506 .0 
507.4 a. 
507.5805 

55J. . 1279 
513.8556 
525.5819 

E r r o r s 
V a l ue 
Range 

QC Pass 
500.0000 
10.00000 

OC Pass 
5.000000 
10.00000 

QC Pass 
500.0000 
10.00000 

QC Pass 
500.0000 
10.0000 

QC Pass 
500.0000 

1.0. ooooo 

QC Pass 
500.0000 
10.00000 

QC Pass 
500.0000 

10.ooooo 
Elem 
Uni. t s 
Avge 
SDev 
%RSD 

Ca3179 
PPM • 
2. 1.70965 
.002509 

. 1155740 

Ca3968 
PPM 
2.002362 
.011558 

.5772028 

Cd2265 
ppb y^y 
521. .4 984 

2.1105 
. 4 047075 

Co2236 
ppb i y 
4 99.8264 

2.0795 
. 4 1604 31 

Cr2677 
ppb 
4 99.6630 

. oo36 
. 1328092 

Cu3247 
ppb i ^ y 
4 32.0475 

. 4 707 
.0976376 

Fe2714 
PPM 
5.133637 
.034 390 

. o6924 51. 

81 
#2 
83 

E r r o r 
Val uo 
-Ranae 

2. 171617 
2.173034 
7.168194 

QC Pass 
7.OOOOOO 
10.00000 

2.015513 
1 . 997749 
1 . 993822 

QC Pass 
5 . 90000'' 

10.ooooo 

519. 0565 
522.7780 

QC Pass 

.1.0 . 00000 

4 97.1295 
501.14 99 
500.8997 

QC Pass 

1.0 . 00000 

4 99.3 504 
4 99.2155 
500.4 2 52 

QC Pass 
5OP1 . 0000 

1.0. ooooo 

4 8 1 .554 7 
4 82.0954 
4 32.4 924 

QC Pass 
500.0000 

1.0. ooooo 

5 . 10 I s .a 
5.17014 
5 . 14 39^ 

QC Pass 
5 . '".''OOOOO 

10.ooooo 
Elem 
Uni Is 
Avge; 
SDev 

7- 7664 

4.99254 7 
.009335 

. 1379316 

4 871.787 
15.639 

. 5210061. 

1 i o707 

ppb 
594 0 . .1 57 

75.6 57 
.6 511754 

Mg2790 
PPM 
4 . 075578 
.024 052 

.5899669 

Mg2852 
PPM 
5.980122 
. 00 5830 

. j. 4 774 4 3 

Mn2576 
PPM 
5.090594 
.008003 

.1573138 

Mo2020 
ppt) I—^ 
483.3872 

1 . 8003 
. 571-5309 

81 
82 
83 

4.982176 
4 . 995021 
5.0004 4 5 

4 8 "J.658 
•i860 . 6 28 
4 36 5.060 

59J.0. 565 
595 5.7 50 
5956.157 

. .045689 
4 . 08 5650 
4.038815 

5.975800 
5:931139 
3.985429 

5.031406 
5.094288 
5.096038 

481.3159 
4 84.2392 
484.5587 

Er r o r -
V a l ue 
Range 

Elem 
U n i t s 
Avge 
SDev 
%RS a 

QC Pass 
5.0000- ) 
10.OOP 0 

Na58-r 

ppb 
5194 22 

19 73 
. 374 9036 

QC Pass 
5000.000 
1.0 . OOOOO 

N i 2 3 1 6 / 
ppb ^ 
50o.8666 

. o96 5 
. 1374 1.75 

QC Pass 
4 000.000 
10.OOOOO 

2203/1 
ppb 
471 .2256 

2 . 94 38 
. 62 577 72 

QC Pass 
•1 . OOOOOO 
10.00000 

2203/2 
ppb 
514 . 1.766 

2.3264 
.4 5244 32 

QC Pass 
4.OOOOOO 
10.00000 

499.3746 
. 5715 

. 114 3364 

QC Pass 
5.OOOOOO 
10.OOOOO 

S e l 9 64 
p"pTo" 
4 90.4 796 

1.9909 
.4059103 

OC Pass 
"00.0000 

o.ooooo 
02068 
Pb 

437.04 17 
1 .0390 

.2273360 

81 
82 
83 

Er r o r s 
V a l ue 

5171 .942 
5202.013 
5208 .41.2 

QC Pass 
5000.000 

506.6034 
506.3361 
507.6554 

QC Pass 
500.OOOO 

474.50^7 
4 70.3791 
4 68.7917 

NOCHECK 

51 1 .5651 
514.9377 
51.6 . 0272 

NOCHECK 

499.2247 
500.1004 
500.2933 

QC Pass 
500.OOOO 

489.0723 
489.6089 
492.7575 

QC Pass 
500.OOOO 

4 5 3 . o r 
4 5 5 . 9 5 1 0 
4 5 7 . 1 5 4 2 

AS 6 
QC Pass 
500.0000 



Ana 1 y Repo r QC : t a n d a r ci 

10.00000 10.OOOOO OOOOO I.K>,'( 

E l em 
Uni. I. 
Avge 
SDev 
%RSD 

7 0 6 8 / 1 
p p b 
4 5 1 . 9 0 1 5 

8 . 56--JS 
1 . 8 9 4 8 3 7 

?0( 
ppJ 
•I 5 r 

3 . 8 3 57 
. 2 6 7 6 4 3 

.1 9 6 0 / 1 

P P o 
A< .•" . 7 5 7 9 

5 . 4 0 8 3 
1 . 151.54 9 

5 0 0 . 3 5 4 0 
,:1 T 7 ~ . 5 

4 8 5 . 0 6 4 7 
5 . .759-.. 

. '704 7 0 5 7 

8 n l 8 9 9 
p p b 
4 8 5 . 4 i o i 

2 . 390c-
5 9 7 9 5 " ' " . 1 

# 1 
82 
83 

E r r o r s 
V a l u e 
R a n a e 

4 4 3 . 3 0 4 5 4 6 5 . 3 6 5 7 
4 6 0 . 4 285 4 5 3 . 7 148 
452.2116 459.6211 

NOCHECK NOCHECK 

4 7 5. 1. 28 1 
4 64.3116 
469.7740 

NOCHECK 

4 96.0351 
503.2578 
504 0.7] ]. 

NOCHECK 

4 87 . .7 923 
4 82.1030 
479.7967 

4; 071.5 505 
4 86.754 0 507.5 1.Oo 
4 81. .4427 508 . 57 50 

QC Pass QC Pass QC Pass 
500.0000 500.0000 500.0000 
10.00000 10.00000 10.00000 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

Ti 3 3 4 9 

PP'-' 
506.0170 

.4453 
.0379935 

T11908 
ppb 
4 92.54 27 

6.274 5 
1.273391 

V-2924 
PPM 
5 . 19 507 4 
.009635 

.18 54 333 

Z n 2 l 3 3 
ppb 
504 . 7 1.33 

. 87 7 5 
. 1738598 

81 
82 
83 

l.ue 
Range 

505.5150 
506.1717 
506.364 3 

QC Pass 
500.0000 
10.00000 

487.2380 
4 99.4 687 
4 90.9214 

GO Pass 
500.OOOO 
.1.0 . OOOOO 

5 . .184 502 503 . 79 1 5 
5. 3 97365 504.8269 

O0355r 

QC Pass 

ÔS . 5564 

QC Pass 
5.OOOOOO 500.OOOO 
.1 0 . OOOOO 1 0 . OOOOO 

— I ntSt.d 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 

T i. me 

15000 
.OOOOOOO 
.OOOOOOO 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED 

81 
82 
8 3 

15000 
15000 
15000 

187 



A n a l y s i s Report B l a n k Sample I' u i o . 4 O ; O 0 

f i ' - t n s . i : MTX 
Run 7 : mc : J. 0/27/90 
i ommon1: 
Hods •. CONC Co r ; . 

E J. em 
Uni i.s 
Avge 
SDev 
%RSD 

Ag5700 
ppb 
- 1 .0 5379 

.74 231 
70.48953 

• am;.)! 

a c l o r : 

13082 

C tmo 
34 

«l.o06y 

. 0318731 

.005364 2 
IS.39873 

As I09O . 
ppo \ X 
. 74 17875 
1.793807 
241 . 8222 

5-4^ 

ppb \S 
•1 . 0 1 4 7 7 0 

. s: 
J 4 . ""8374 

8a4 9 3 4 ^ 

.3741632 

.169364 6 
45.39852 

30 

033981 
.99112 

ppb 
- . 221713 
2 . 977950 
1343.160 

tt 1 

83 

1.354 26 
.386709 
.920404 

.0333690 

.0269693 

.0302810 

1.183513 
-1. .23162 
2.273467 

3 . 4 •-.294 0 
3 . 9o65 1.1 
4.614859 

. 4 8624 9c 

. I. . 8723: 

. 4 575168 

208224 
253394 
2534 4 6 

-3.5 5584 
.7167392 
2.173964 

E r r o r s 
'High 
Low 

LC Pass 
10.00000 
- 10.0000 

LC Pass 
.2000000 
-.200000 

LC Pass 
10.00000 
- 10.0000 

LC Pass 
100.0000 
-100.000 

LC Pass 
100.oooo 
- JO.000 

LC Pass 
100.0000 
-100.000 

LC Pass 
100.0000 
-100.000 

Elem 
U n i t i 
Avge 
SDev 
"oRSE' 

Ca3179 
PPM 
.0051757 
.0031814 
61.4 6351 

Ca3968 
PPM 
.0052094 
. 00.11706 
2 2.4 7023 

0d226 5 / ' 
ppb 
. 1303441 
. 1924810 
147.1072 

Co2286 , 
ppb 1*^ 
. 7617733 
. 6867223 
90.14 786 

Or2677 
ppb < y 
- . 3 8 0 4 55 
.69144 4 

131.7416 

Cu324' 
ppb 
.44 03930 
1 .01004 4 
229.0904 

Fe27.1 4 
PPM 
.002986 5 
.014 902 3 
4 98.9854 

Wl. 
82 
83 

- r r () i 
• i.gh 

-Low 

E I em 
Uni I. 
Avge 
SDev 
a RSD 

.0084 3 54 

.0050127 

. 0020789 

I 0 Pass 
5.OOOOOO 
- 5.00000 

• .000228 
.000660 

290.194 5 

.00o4 738 

.0049909 

.0041635 

LC Pass 
~,. oooooo 
- 5.00000 

K- 7664 
ppb 
19 . , .79-3;, 
1 1 . 7 4 931 
59.70222 

.039 24 2 
.2677325 
.214 0412 

LC Pass 

5.OOOOO 

i. i o 7 0 7 
ppb 

1 . 4 997 59 
. 64 4 0202 
. 14154 i 8 

lC Paso 

50.OOOO 

Mg2790 
PPM 
. 002 517 0 
. 009363 1 
568.0152 

-.96 4143 
. 6 8 6 1 6 7 
- . 5 6 0 3 8 3 

LC Pass 
!a.OOOOO 
.1.0 . OOOO 

Mg2852 
PPM 
.0007 584 
. 0007595 
52.4 0922 

1. . 4 9 54 02 
-.517367 
.54 5144 1 

•LC Pass 

-25 . OOOO 

Mn257 6 
PPM u^""' 
. 000081.8 
. 0 0 0 1 5 5 1 
1 6 c . 25" ,5 

.0186 1.4 5 

. 001. 4 lOQj 
• .01 1.0: f 

LC Pa 

! 000poo 
- . 1 OOOOO 

Mo2020 
ppb '— 
i . Ca 14 88 
. 589202 

58 . 2510.1 

81 
82 
13 

~ . 000478 a . 24 13s7 . 35905-07 .01 " i "9 3 . 0006200 . ( 
.0005213 24.78657 .1585182 -.OOloSl .0010139 .C 
- .000726 28.01170 .1.391324 -.00394 7 .0005814 

4 60 
728 
'73 

1 .5399 51 
1 . 113341 
.3761716 

E r r o r s LC Pas 
H i g h 
Low 

8 1 
82 
8 3 

LC Pass 
10000 , 5000.000 
.1.00 > -5000.00 

LC Pass 
1.00 . OOOO 
-100.000 

LC Pass 
5.OOOOOO 
-5.OOOOO 

Elem 
U n i t s 

NaSO 
ppb 

Ni2316y 
ppb ^ 

^203/1. 
ppb 

2203/7 
ppb 

Avge 4 . 7" 07 .15999 56 -4 .02931 1 . 7531.78 
SDev 1. . o; ' T O .4203796 4 . 08294 2 . o874 56 
"oRSD m 1 - O <-J 191 262.7445 99 . 84 1.88 153.294 9 

5.954 294 
4.164812 
4.210115 

E r r o r s LC Pass 
H i g h 5000.000 

- .. 279757 
.2018768 
.5573669 

LC Pass 
40.00100 

- 8.61814 
- 1. 10957 
~ 2.3o022 

NOCHECK 

4.8 12554 
.4 o ] 4 1 2 9 
-.O44585 

NOP HECK 

LC Pass 
5.OOOOOO 
-5.OOOOO 

- .17175 7 
. 59 5682 

54 6.8161 

. 56-08093 
- . 061057 
. 315025 

LC Pass 
5.OOOOOO 

LC , 
. 0 1 5 
- . 0 1 1 

70 
'0 

1 . 9 4 7<" ? 
1 . 9 7 1 1 
1 0 1 . : 

4 . 1 5 
1 . 30 
. 3735. 

LC Pass 
5.OOOOOO 

LC Pass 
100.0000 
-100.000 



Ana ] v s i s Rf po r t B l a n k Sample Tuo I 0 4 o nr--

}W 

Cl em 
Mn:i (.•: 
Avge 
SDev 
':-;RSD 

• 5 0 0 0.00 

2008/J 
ppb 
4.98 0 5 2 8 
8.ColJ 77 
168.8^4 7 

4 0 . oooo 

ppo 
-.7 4 68 52 
5.23504 4 
4 52.8397 

5.00000 

l ^ O O / 1 
^ ... u 
K M " 
•-8 . 64 9 6 5 

4 . 5 1 0 ... 0 
52 . 24 6 1.9 

1 9 6 0 / : . 
p p ; 

4 . 5.6 i o ( V 

6 0 . 5 9 4 6 r 

7 F t * " " } 

.1. 2 2 0 1 

p p o 
• i . 4 8 3 1 

',0 

1 1 9 . l O ^ O 

j 0 o 7 -»o .; 

. 055 : ' .5 ; 
4 8 . 7o2o \ : 

tf ' 
tt2 
ff 5 

1 3 . 7 4 8 7 8 
~ 2 . 8 9 1 3 2 
3 . 9 9 4 1 2 9 

07931 
176634 
S37874 

11.7666 
3.4 6684 
10.7 1.54 

1.2 . ' 0796 
5.697571 
5.0094]1 

4 .597 4 7 
1.71707 
1.71681 

•7.75151 
555857 5 
2.22891 

. 05 I. 5755 

. 1214 55 .1 

. 1. 5o5 1 1 I 

E r r o r s 
H i g h 
Low 

NOCHECK NOCHECK NOCHECK NOCHECK LC Pass LC Pass LC Pass 
100.0000 100.0000 100.0000 
-100.000 -100.000 -100.000 

Elem 
Un i t s 
Avge 
SDev 
7, RSD 

Ti.334 9 
ppb 
.0993219 
.2865273 
283.4839 

T1190S 
ppb 
3.4 0 5254 
1.236534 
37.78036 

V-2924 
PPM 
.0009586 
.0011482 
122.3296 

Zn21.38 
ppb 1^. 
. 125 578 5 
. 1.660536 
132.2310 

ttl . 
H2 
#3 

f v gh 
L ow 

.4292119 
-.043769 
-.087478 

LC Pass 
100.0000 
- 100.000 

4.122751 
1.919976 
4.17303 5 

LC Pass 
10.00000 

-10.oooo 

.0022635 

.0002277 

.0005254 

LC Pass 
.0500000 
• .0 50000 

. 2703486 
-.055o87 
. 162074 3 

LC Pass 
20.00000 
- 20.OOOO 

I n t S t d 
Mode 
Elem 
Wav1 en 
Avge 
SDev 
"oRSD 

1 
T ime 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED 

o 
NOTUSED NOTUSED 

tt 1 
»2 
tt3 

15000 
15000 
15000 

189 



A n a ] y s i s Rr .no : 1 OC S t a n d a r d i f iC .'" T • o o ••J-.•: CC r n 

M e t Hod . MT>: S a m o i o 0 ; m e . CRT 
Con T i m e : 1 0 / 0 7 / 9 8 1 8 : 4 0 : 1 7 

c 'finn • •• n t : 
M o d e . C ONC C o n . F a c t o r : J 

0 no 

F 1. e in A g 3 2 3 0 A 1 3 0 8 2 ^ 
U n i t s p p h y PPM 
A v g e 1 8 . 7 4 6 0 3 . 2 3 5 0 6 4 8 
ODev 1 . 1 5 9 8 7 . 0 0 3 6 3 0 7 
•'•'.RSD 6 . 1 8 7 3 0 8 1 . 5 4 4 5 5 4 

As 1390 
ppt:> 
18.02241 
1.7937 1 

9.980415 

B- 74 96 
ppb \ S 
197.66 50 

1.2833 
. o 4

Q 4 9 0 4 

Ba4 9 3 4 / 
ppb y 
203.5114 

. 6100 
.3000547 

8e5150 
ppb 
9 . (,84 7 .1 5 
.04 7134 

.4866883 

i? 1.2 3 50 
i ob 
.618715 
.54 6918 

7 35. 4 91.3 

ttl 
it 2 
tt-3 

20.06525 .2326112 18.15250 
18.28652 .2333477 19.75255 
17.33631 .2392356 .1.6.16219 

198 8776 
197 7973 
196.3202 

202.9076 
203.0133 
20 4 . 0 1 3 1 

9.666860 
9.649117 
9.733169 

4.533794 
•3.334 68 
- 2.60376 

E r r o r s QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass 
V a l u e 20.00000 .2000000 20.00000 200.0000 200.0000 10.00000 
Ranae. 50.00000 50.00000 50.00000 50.00000 50.00000 50.00000 

NOCHECK 

E l e m 
Un i t s 
A v g e 
S D e v 
•%RSD 

Ca3179 
PPM 
.0017529 
.0002823 
16.10487 

Ca3968 
PPM 
.0024016 
.0003477 
14.47793 

Cd2265 
ppb > S 
10.33200 

. 257.18 
2.4 39178 

Co-2236 
ppb 
99.96500 

.23130 
.2313779 

Cr2677 
ppb 
13.94 4 94 

.85950 
4.536821 

Cu324 7 
p p r t " ^ 
4 7.67673 

.86373 
1.811634 

Fe7714 
PPM 
.20784 51 
. 0 1 3 6 7 9 i 
6.581441 

ttl 
tt2 
tt3 

. 0 0 1 5 8 9 9 

. 0 0 1 5 8 9 9 

. 0 0 2 0 7 8 9 

E r r o r s NOCHECK 

• R a n g e 

E 1. e m 
Uni L 
Avge 
SDev 
°oRSD 

.0027330 

. 00231.96 

.0021022 

NOCHECK 

980569 
0006611 
35381 1.8 

10.62025 
10.24 973 
1.0 . 12602 

QC Pass 
10.00900 
50.00000 

L i.6707 
ppt) 
196.9511 

.8145 
. 4134 506 

99 7404 5 
99 . 95.207 
1.00 . 7025 

QC Pass 
i OC' . oooo 
50.00000 

Mg2790 
PPM 
• .001745 
.004 794 

584.89 l o 

19.75870 
1.9 . 06435 
13.05179 

QC Pass 
70.00000 
50.00000 

Mg2S52 
PPM 
.0002018 
.0003601 
178 . 4 .1.66 

46.83808 
48*. 56353 
4 7.62857 

QC Pass 
50.00000 
50. 3000 

Mn2576 
PPM <y 
. 0304 5.1.5 
. 0001.4 99 
. 4 921349 

. 19279 50 

. 211209Q 

.219524 

NOCHECK 

MO2020 
ppb 
1.93 . 7270 

. 6010 
.3102253 

\\ 1 
U2 
tt3 

1986599 
1973499 
1981608 

39.9x336 
1.0 . 72622 
- 1 ' . 51.07 

196.1069 
197.014 5 
1.97 . 7313 

•.006362 
.0032838 
- . 000763 

.0006157 

.0000291 
- ..000039 

.0306052 

.0303053 

.03C 127 

193.104 6 
193.7726 
194.3040 

E r r o r s QC Pass 
V a l u e .2000000 

NOCHECK 

Range 

Elem 
U n i t s 
Avge 
SDev 
?dRSD 

50 00000 

N 389 N i 2 3 1 6 
P • ppb \ / 
• 10735 3 0 . 5 3 0 0 1 
2 372822 .81663 
1125.974 1.014137 

QC Pass 
200.0000 
50.00000 

2203/1 
ppb 
4.060853 
2.655673 
65.39704 

NOCHFC! 

2203/7. 
ppb 
5 . 4 4 3033 
2.592180 
47 . o2.5S2 

NO-: iFCK 

4 . 9 3 3 3 6 5 
. 8 4 5 3 3 9 

1 6 . 9 6 3 2 1 

QC 1 3 
. 030C. ^0 
5 0 . 00<, 0 

QC P a s s 
2 0 0 . 0 0 0 0 
5 0 . 0 0 0 0 0 

7*06 i 
p-po" 
1 0 9 . 9 7 2 2 

2 . 1 8 4 1 
1 . 9 8 6 0 1 0 

ttl 
tt2 
#3 

E r r o r s 
V a l ue: 

-2.92516 81.34669 
1.469266 79.71333 
.3236924 80.53001 

NOCHECK QC Pass 
80.OOOOO 

6.913324 
1.668392 
5.59 534 2 

NOCHECK 

2.626167 
_ . " ,78021 
5.9749 11 

NOCHECK 

4.055939 
5.710828 
5.183278 

QC Pass 
6.000000 

10.33775 
11.81241 
11 .80496 

QC Pass 
1.0 . 00000 

107 . 66*1 
110.244 4 
112.0074 

f J c 9 r € k s s 
1 2 0 . O O O O 



Ana J ys i.-. Repor t QO S t a n d a r d Oo ;4o 

i i i'.r • y j . 00000 50.00000 ;,0 . OOOOO 

i 1 Nil 

Uni i < 
Avge 
SDev 
loRSD 

20oS/l 2008/5 
ppb ppb " 
110.. 7386 109.5887 
9 . 4o79 

8.549768 
9047 

1.960/ 1 
ppb 
5 . 885 54 J 
5.157774 
.1.57. 7.299 

.1 96 o / 7 
Pp.-/ 
1 5.2^879 
5.71977 

21 .074 15 

5 1 3 8 8 1 
p p b 

>o . 7 149 
o . 9 0 5 9 
5 1 0 6 7 7 

S n ! 8 9 o 
PPb 
1.90 . 594 9 

7 . 5 3 6 4 
1 . 5 5 7 0 1 0 

195 . 

. 4 •;< •> 
' 4 4 5 1 

111 
t t2 
ft 3 

E r r o r s 
V a l ue 
Range 

Elem 
Un i t s 
Avge 
SDev 
%RSD 

100.1070 1.11.4 374 
1.13.2607 106.24 15 
113.84 80 111.0877 

NOCHECK NOCHECK 

T1334 9 
ppb 
203.3706 

. 3553 
. 1749623 

T l 1 9 0 3 
ppb 
19.62464 

.56616 
2.384 942 

8.027897 
•- 1 . 89079 
5.519514 

NOCHECK 

V-2924 
PPM 
. 1.025650 
. 0000617 
.06014 86 

12.23977 
18.65295 
14 9421.7 

NOCHECK 

2n2133 
ppb o « 
59.608 56 

. .1.6897 
.4265906 

203.4 226 
189.6265 
197.0955 

QC Pass 
200.0000 
50.00000 

192.4 978 
187.6500 
191.6368 

NOCHECK 

195.5939 
195.5659 
196.34 09 

QC Pass 
200.0000 
50.00000 

t t l 
t t 2 ' 

r o r i 
1 u e 

R a n g e 

203.4663 
202.9765 
203.6684 

QC Pass 
200.0000 
50.00000 

19.01138 
.19. 73515 
20.12741 

QC Pass 
70.00000 
50.00000 

.1075934 

. 1024 94 2 

.1026074 

QC Pass 
. 1.000000 
50.OOOOO 

39.4 244 7 
39.75677 
39.o4383 

QC Pass 
4 0.00000 
50.OOOOO 

- I n t S t d 
Mode 
Elem 
Wavlen 
Avge 
SDev 
RSD 

1 
T ime 

15000 
.OOOOOOO 
. OOOOOOO 

NOTUSED NOTUSED NOTUSED NOTUSED 
6 
NOTUSED 

7 
NOTUSED 

tt 1 

tt3 

15000 
15000 
15000 

191 



A n a 1. y s i s R e po r t. 

•am r> Mot ho- I : M T V 
Ron l i m e : 10/27/98 18:47:0: 
•~ onmio/ . t.: 
Mode.: CONC C o r r . Tac t o r : 

QC S t a n d a r d 

Nome' J7,-f 

Too 

E1 em 
Un i is 
Avge 
SDev 
sRSD 

Ag3230 
ppb 

y A13082 / 
\ S PPM V/ 

1 . 332821. 
140.5674 

468.0691 
. 5 534 

.1182340 

As 1 8 9 0 / 
ppb y 
3.2115 66 
1.130667 
3 5.20829 

ppb 
. sr-: 595 

1 .060179 
1 18.4 507 

5a4 9 34 
ppb 
- 1. . 75625 

.04435 
5.555200 

Be3i5C 
ppb 
.2 58 ; 
.001 9 

. 704 1 

I:-; 122 30 
ppb 
5.253594 
2.8 52939 
54 . 25496 

ttl 
82 
t»3 

E r r o r s 
V a l ue 
Range 

E1 em 
Un i t s 
Avge 
SDev 
%RSD 

- 2.04 584 
- 1.33355 
.5348745 

NOCHECK 

4 67.4 696 
468.1773 
468.5604 

QC Pass 
500.0000 
20.00000 

Ca3179 
PPM 
4 4 7.9007 ^ 

. 7767 

Ca3963 
PPM 
2.519700 
.006765 

.1734192 .2684 913 

4 . 4 34 821. 
d . jj 2! 3 o 3 A 
2.323923 

NOCHECK 

Cd2265 , 
ppb v/ 
.1934049 
.3008611 
151.6399 

1.< 98884 
1 . 39971.3 
-.323029 

NOCHECK 

C o 2 2 3 6 , 
p p b > / 
1 . 3 5 4 4 0 2 

. 2 9 4 6 5 4 
' 5 5 2 8 

• 1 . 7 7 9 9 1 
- 1 . 7 5 . 50 
- 1 . 6 9 1 2 7 

NOCHECK 

ppb 
-.672422 
.547222 

5.1. . 6374 9 

NC 

1 5 o s s o s 
5 6 4 . 3 6 4 5 9 7 
19 2 . 6 2 2 8 1 0 

CK 

C u 3 2 4 7 
ppb y 
. 1 3 1 5 3 0 8 
. 2 7 . 1 2 2 6 2 
2 0 6 . 1 2 9 1 

NOCHECK 

Fe.77 j j j j ^ / 

t t l 
8 2 
4*3 

E r r o r s 
V a 1 110 

• R a n a e 

447.0341 82.527170 
448.1337 87.51794 5 
4 4 3.534 2 S2.513986 

QC Pass 
500.0000 
20.00000 

NOOHCCi 

.1575901 

.5250969 
.067277 

NOCHECK 

1.C79902 
1 .66 574 5 
1.517 560 

NOi iECK 

1 . 0 5 1 0 2 
- . 5 9 7 5 9 4 
- . 5 6 8 8 4 8 

NOCHECK . 

.1465750 

.594 9983 
-.146832 

NOCHECK 

1.72 . 598c 
172 . 00 
172.93 

QC Paso 
700.0000 
2 .00000 

Elem Fe2599 K--7664 L i 6707 Mg2790 Mg2852 
U n i t s PPM ppb ppb PPM PPM 
Avge 163.0639 11.50931 .5462405 4 66.8670 S79.91437 
SDev .0315 17.45435 .07631.87 .4748 .0.1354 
%RSD .04 99 54 8 151.6542 2".18655 .1016965 .0446029 

l yin2576 
PPM L / 
• . 00.1.369 
.000232 

1.2.4 3238 

Mo2020 
ppb ^ 
23.13919 

I . 60626 
o . 94 1.72 1 

tt 1 
82 
83 

1.62.9701 28.25297 .4210156 466.3259 529.92820 - .001604 21.86359 
163.1166 12.35301 .3501758 467.0615 S29.91.491 •.00196" 22.61094 
163.1050 -6.57806 .2675294 467.2138 529.90151 -.0020- 24.94305 

E r r o r s 
V a l ue 
Range 

E1 em 
U n i t s 
Avge 
SDev 
9oRSD 

81 
82 
83 

E r r o r s 
V a l ue 

NOCHECK 

r !8' 

41 35 
69 00 
33. 22 

- .0 564 0 
- ?77116 
-2.21163 

NOCHECK 

NOCHECK 

N i 2 3 1.6 • 
ppb \ S 
1.109303 
.619195 

55.81342 

.5159858 
1.060441 
.. 7 514 81 

NO ' CK 

NOCHECK 

2203/1 
ppb 
- 1. . 93323 
3.35346 
172.2579 

• 5.3026 4 
-5 . 9231.6 
1. .9139 5 5 

NOCHECK 

QC Pass 
500.0000 
20.00000 

2203/2 
ppb 
- . 4 90262 
3 . 184 579 
c:-4 9 . 5662 

• 5.5836 5 
2 . Q ! 9""95 
• .1. . 095 

NOL HECK 

NOCHECK NOCHECK 

- . 97.1.809 
2.237013 
230.1911 

3.52591 
. 6394 256 
- . 02894 1. 

NOCHECK 

-2.15067 
2.70833 

125.9317 

•• 5 . 26 583 
-.354075 
-.332107 

NOCHECK 

NOCHECK 

>2068 
>b 
969819 
1 16191 

56 . 664 ei 

3.2440* 
1.165017 
1.500381 

?H?CK 



A rv ;i ] y s i s R e p o r" t.. QC : r . a n d . 3 r d I o-- ? i • 9 5 Pi, 

f I em 
U n i ts 
A v g e 
S D e v 
•a RSD 

#1 
tt2 
tt3 

E r r o r s 
V a l ue 
Range 

Elem 
Uni t s 
Avge 
SDev 
".RSD 

3068/1 
ppb 
2.590537 
1.992704 
76.9724 3 

OOO .' ... 

ppb 
J. . 6 59 j 25 
7 . 2564 9 1. 
1.34 . 7994 

1 . 44071.8 4 .. 145578 
1.4 39381 1.07724 2 
4.891514 

NOCHECK 

T i 3 3 4 9 
ppb 
-2.03016 

.07704 
3.795024 

• . 19 744; 

NOCHECK 

T l 1.908 
ppb 
4.676169 
2.66 5070 

1 9 (,0/1 
ppb 
- 6 . 769 1.9 
5.9554 5 

58.4774 5 

- .1.1 . 7093 
- 5.4 8689 
-3.61086 

NOCHECK 

V-2924 
PPM 
-.000105 
.000352 

o J. 
.ro 

. 1 54 7-9 56 
- _ 2 799 J, 6 

.4/7.601 

"5 So777 
6.45144 

27.014 05 

5n j 39o 
ppb 
-o . 89 5 .1 4 
7 . 4 754 9 

3 5.87504 

•7.79919 16.50152 -9.3857 5 
'.707687 26.30369 -6.86055 

28.61308 4.4 591.2 

56.99260 535.5394 

554 3861 

NOCHECK 

Zn2 1.38 
ppb 
-1 . .1.1234 

.16914 
15.20583 

NOCHECK NOCHECK 

.24 04 84 5 

1 5 . 4 1 1.02 
1 5.4 8016 
1.5 . 46922 

NOCHECK 

ttl. 
tt2 
tt3 

ro r s 
a i ue 

sanqe 

-2.06973 5.4 5930 5 
- 1.94137 
-2.07937 

NOCHECK 

7.732465 

NOOHEO '< 

.0000253 
-.000 503 
.0001633 

NOCHECK 

-1.50701 
- 1 .02864 
- 1.00157 

NOCHECK 

- I n t O t d 
Mode 
Elem 
Wav1 en 
Avge 
SDev 
sRSD 

1 
T i me 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED NOTUSED NOTUSED NOTUSED NOTUSEf 

ttl 
tt2 
tt3 

15000 
1.5000 
15000 

193 



A n a l y s i s R e p o r t OC S t a n d a r d 

Me t n o d : MI >, S a m o i e Name 
Run 7 j me : . 1 . 0 / 2 7 / 9 0 i.O : 52 . 4 j 
CofiHiie n t : 

ISC 

Mode: : 1 

E lem 
Uni. t s 
Avge 
SDev 
%RSD 

ttl 
tt2 
tt3 

:-ONC OC' r r 

Ag.32S0 
ppb y 
1 9 2 . 4 3 1 9 

. 5 3 5 1 
. 2 7 8 0 6 3 2 

1 9 2 . 9 3 3 6 
1 9 1 . 8 6 8 8 
1 9 2 . 4 9 3 4 

i a o. t o r : 

A 13082 
PPM y 
469.9380 

1.3765 
.3992532 

4 68.2209 
469.7357 
471.9574 

y 

As1890 
ppb y 
9.1. . 4 7618 

.71160 
.7779080 

91.69652 
90.6304 7 
92.05155 

6-

ppb 
9 59.1739 

6.1162 
.6376538 

953.1798 
9 58.934 
r 5 5 . 4 052 

98 07 : 00 '. ! 0 PM 

Ooo r a t o r • nMP 

Ba4 954 
ppb L / 
4 82.8711 

. 6063 
.1256732 

4 32.2361 
433.4452 
432.9313 

Be 5.1.3ao 
ppb 
471.8 54 9 

1 .4 579 
.30397 53 

4 70.3915 
4 71.S06O 
473.3073 

I ,3250 
• ob 
37 . Ovl,. 
1 .4202 

. 15157.1 4 

266 
958.6418 
936.1052 

E r r o r s 
V a l u e 
Range 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

QC Pass 
200.0000 
20.00000 

Ca3179 
PPM 

QC Pass 
500.0000 
20.00000 

Ca5963 
PPM 

452.1108 82.502211 
1.3340 .001432 

.3061267 .0 572194 

QC Pass 
100.oooo 
20.00000 

NOCHECK 

ppb \S PPb *S 
871.5394 420.7053 

. 5937 
.0681174 

1 .5 J 98 
.3136999 

QC Pass 
500.0000 
20.00000 

ppb<-— 
44 8.0329 

1 . 74 59 
.3949706 

QC Pass 
500.0000 
20.00000 

Cu324 7 
ppb 

44 5.4 829 

. 11.97024 

NOCHECK 

tt 1 
tt2 
tt3 

E r r o r s 
V a l u e 
-•Ranae 

4 50.7013 52.502491 
4 52. 1633 82 . 50348 1. 
4 53.4679 S3.500659 

QC Pass 
500.0000 
20.00000 

NOCHECK 

570.9705 
573.154 9 
37 I . 4 957 

P ,1 AS QC 
.1 00'' . 000 
20.OOOOO 

4 1.9 . 6 6 6 4 

4 20.259 1 
4 22 . .1. 902 

QC Pass 
5OC1 . 300 
20.OOOOO 

4 4 0.3580 
44 1 .3985 
445.84 20 

QC Pass 
570.OOOO 
20.OOOOO 

4 44.5689 
4 45.8300 
445.7 4 98 

QC Pass 
500.OOOO 

20.OOOOO 

172.8245 
1.73 . 463. 
1 74 .0: 

QC Pass 
700 . so o0 
20.OOOOO 

Elem 
Uni t -
Avge 
SDev 
°,;PSD 

Fe2599 
PPM 
165.2994 

. 4525 
. 2770924 

K - 7 6 6 4 
p p b 
1 . 4 4 9 5 5 8 
1 7 .. 9 6 9 8 8 
1/0.39 . 6 3 0 

L. i o707 
PPb 
90 0 . poo 

Mg77 90 
PPM 
4 68.268 7 

1 . 4 80 1 
. 31 6084 4 

Mg2352 
PPM 
030 _ O05 74 

. 001.92 
.0064 305 

Mn757o 
PPM 
. 4 5705,.,p 
.001504 4 
.3321264 

Mo2020 
ppb 
905.6561 

5 . 364 5 
. 4 2764 04 

ttl 
tt-2 
tt3 

162.84 30 
163.3073 
163.74 78 

1! 4 3563 
: . 277471 
17.364 4 

904 .594 7 
906.07 4 5 
906.1202 

4 66.7860 
4o8.7757 
4 69.7 4 65 

S29.OQ782 
S29.90557 
S79.90402 

.4 515999 

.4526945 

.4 54 5743 

899 _ 944 <i 
905. 31 .1 5 
907.6575 

E r r o r s 
V a l ue 
Range 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

NOCHECK NOCHECK 

Na5839 N i 2 3 1 6 
ppb ppb \S 
-.7354 99 84 6.4 74 3 
.516703 1.0495 

70.25204 .1239390 

NOCHECK 

2-03/1 
ppb 
4 1 .5626 5 
5 . 8064 7 

9.20267 4 

QC Pass 
500.OOOO 
20.OOOOO 

2305/2 
ppb 
4 0.4 5926 
5 . 17 569 
7 . 84 9 j. 1.2 

NOCHECK 

40.76039 
1. . 3 5703 

5.539256 

QC Pass 
.5000000 
20.00000 

S e l 9 6 j 
ppt 
41.19046 
3.06004 

7.4 28989 

NOCHECK 

CP2068 
ppb 
513.8931. 

1. . 83 51 
.3536552 

ttl 
tt2 
tt3 

E r r o r s 
Va 1 ue 

-.139005 84 7.5632 
-1.04507 34 6.3906 
-1.02242 84 5.4 691 

NOCHECK QC Pass 
1000.000 

44.59447 
42.60269 
5 7 .. 090 / 9 

NOCHECK. 

56.83438 
4 1 .7 8880 
4 2 . 7 54 10 

NOCHECK 

Q39 . 35303 
42.06063 
40.86902 

QC Pass 
50.OOOOO 

Q33.17630 
41.10070 
44.2944 0 

QC Pass 
50.OOOOO 

517 . 0 r 
520.6868 
5J 8. 9878 

QC Pass 
600.OOOO 



,na 1 y Repor v QC S t a n d a r d T ; r 0 7 • O 

oOOOO 

C l u o 
U n i I. . 
A v g e 
S D e v 
?c.RSO 

tt 1 
t t2 
t t3 

E r r o r s 
V a l ue 
Range 

Elem 
Uni too 
Avge 
SDev 
%RSD 

2068/J 
ppp 
516.62 51 

3.1533 
.6104 114 

514.6665 
520.2629 
514.94 59 

NOCHECK 

T i 3 3 4 9 
ppo 
-2.08999 

.06868 
3.286099 

....ooo / 
ppi' 
520.0322 

1.5928 
.5062912 

I 9V.0/ 1 
p;pb 
35.6 5670 
2 . 13Aog 

o . 1 1 6 O 3 2 

518.194 0 35.96580 
520.8975 
521.0049 

.-•6 . 6 6 ' O 0 

5 7.66665 

NOCHECK 

T l 1 9 0 8 
ppb 
85.15788 

.67990 
.7985878 

NOCHECK 

V-2924 
PPM 
. 4724555 
.0016145 
.5417032 

] . o / , 0 / 0 

P, ' 
4 5 . 0 5 2 3 7 

4 . 7 54 5 
9 . u 5 0 8 7 9 

i ~cc i 
i; '• P £' 

o.OO . 7 6 5J 
1 . 509? 

. 1.6 J 7 5 9 : 

O O 6 

8 4 4 . 9CS(-. 
-J . , •795 

. 0 4 7 0 1 Q O 

'9 '909 9 3 7 . 3 5 5 6 8 3 9 . 9 2 3 . 

NOCHECK 

p p b Lx - ^ 
8 8 9 . 6 9 7 6 

1 . 6 177 
.13.1 8 2 5 5 

NOCHECK NOCHECK 

0 5 0 . 5 5 1 ' ' 
l o 9,,. 

. J. i. 5c • 4 5 a 

9 4 0 . ( ;, 7 2 o 
4 4 . 9 7 56 1 9 5 4 . 5 4 2 0 84 6 . 0 5 9 6 9 5 1 . 35 r -o 
47 . 0 2 4 0 9 3 6 . 3 9 8 2 84 9 . 0 0 2 5 95.1. . 0 17." 

NOCHECK 

t t l 
t t2 
# 3 

- 2 . 1 0 3 9 8 
- 2 . 0 1 3 8 1 
- 2 . 1 4 717 

3 5.03992 
3 5.86 144 
34.51227 

.4 716500 

.471560J 

.4 74 2899 

888 .1.09 7 
391.54 36 
839.659 4 

- o r 
V a l ue 
Ranqe 

NOCHECK QC Pass 
100.0000 
20 . 0000-9 

QO Paso 
. 5000000 
70.OOOOO 

QC Pass 
1000.000 
T i OOOOO 

1-ntSt.d 
Mode 
Elem 
Wavlen 
Avge 
SDev 
",,RSD 

1 
T i me 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED 
4 
NOTUSED NOTUSED NOTUSED NOTUSED 

t t l 
tt2 
tt3 

15000 
15000 
15000 

195 



A n a l \ ' i i s Re.nor t QC S t a n d a r d Jin op 0 7 : 0 , : >: 0 

n o t ho-: ! : M T / 5. ..it p i 
Ron I i me . 1 0 / 2 7 / 9 8 j .o ; 0 2 
/ • ( M i i m e o ! . : 

Mo. d o : ^ONO F a s t o r 

1 Jem 
Un11-
Avge 
SDev 
'l.RSD 

Ago230 
PPb 
487 . o l o ' 

. 4622 
.094 7911 

A 13082 
PPM 
5.099588 
.007297 

.14 30816 

As.I 890, 
ppb \S 

g-21 Q< , 

ppb \ y / 
4 8 3 . 5 4 2 3 4 9-: . 0'-7-r 

5 . 2 0 9 2 
1 . 0 7 7 2 9 4 

3 . 4 0 8 8 
. 6 8 ^ 9 8 6 9 

8 a 4 9 3 4 
p p b 
508.14 77 

3.5 518 
.6989695 

i.e.. - i ao 
ppb 
501.555 

1 . 316 
.26264" 

• i 5230 
ppb 
325.4 794 

5.074 9 

.58 74 04 5 

ft 2 
#3 

487.8845 5.092298 4 77.9667 
487.8829 5.106891 484.3758 

49' . 4928 
502.2689 

487.0830 5.099576 488.2845 499.5.506 

505.2280 
512.1016 
5 0 7 . 1 1 2 1 

500. OC 
502. 63..,1 
501.4 253 

526.0015 
524.3827 
520.0540 

E r r o r s QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass QC Pass 
V a l u e 500.0000 5.000000 500.0000 500.0000 500.0000 500.0000 500.0000 
Range 10.00000 10.00000 10.00000 10.00000 1 .00000 10.00000 10.00000 

Elem 
U n i t s 
Avge 
SDev 
"oRSD 

Ca3179 
PPM 
2.129403 
.0014 94 

.0701562 

Ca3968 
PPM 
1 .94 2682 
.01164 8 

. 5996065 

Cd226 5/ 
ppb \s 

0o22S6 
ppb ^y 

516.6956 492.5797 
3.3128 .1.7655 

.6213022 .3579794 

Cr2677 

ppb y 
4 93.7359 

. 5750 
. 1164559 

Cu324 7 

4 73.5425 
3.1600 

. 667301 1. 

C e 37l4 
PPM 
5.0 56884 

. 01774 I. 
. 3503207 

ttl. 
tt2 
ttz 

(7 r r o r 
Va I. oo 

--Range 

71 em 
Uni t.s 
Avge 
SDev 
a RSD 

2.131033 
2.123099 
2 . .1 29077 

QC Pass 
7 . 00000 9 
10.ooooo 

1.94 4 525 
1.9 534 21 
.1 . 930299 

QC Pass 
" . OOOOOO-

10.ooooo 

5 1 5 . 0 1.5 5 
518. 1. 4 4 6 
518.OS37 

QC Pas-. 

10.ooooo 

[.. J (>707 

ppb 
5890.o75 

58.853 
.998077a 

4 90.7092 
4 92.8184 
4 9 4 . 2 1 l o 

QC: Pass 

10.ooooo 

Mg2790 
PPM 
4 . 0 i 2o9-s 
. 01528 5 

. 5 510851 

4 93.0305 
4 93.9719 
4 94.1554 

QO Pass 

.1.0. ooooo 

Mg2352 
PPM 
5 . 9 u.,560 
.00904 5 

.2291406 

470.004 8 
4-76 . 0853 
4 74 .5574 

'QC Pass 
500.oooo 

10.ooooo 

Mn2576 

PPM \ y 
5.020932 
.012935 

5 . 05595 
5.07501 

QC Paso 

1.0 . 00000 

Mo2020 

474 . 7557 
2 . 46 55 

. 5 1.92970 

t t l 
tt2 
t»3 

4 . 905785 
4.9297 27 
4 . 91588.; 

4 3 2 1 . 7 57 3346 . J 56 4 .' --4 930 5 .948056 
4 784 .770 3903.44 5 4.005169 3. ?-,-•< 4 35 
4844.035 3917.439 4.028034 5.936590 

5.007697 
5.03354 0 
5.021560 

4 77.04 7 4 
4 75.261 1 
4 76.3926 

.... r r o r s 
V a l u e 
Range 

Elem 
Uni t s 
Avge 
SDev 
%RSD 

tt 1 
4*2 
tt3 

QC Pass 
5.OOOOOO 

10.ooooo 

' • =5889 
ppb 
5160.110 

47.524 
. 9209844 

QC Pass 
5000.000 
.1.0 . OOOOO 

Ni2316 y 
ppb \s< 
505.3835 

3.37 49 
.o704 4 94 

5105.290 4 99.509 5 
51.89.64 5 504.954 0 
5185.398 505.6870 

E r r o r s QC Pass 
V a l u e 5000.000 

QC Pass 
500.C 300 

QC Pass QC Pass 
4 000.000 4.000000 
10.00000 10.00000 

'/ 
ppb 
4 58.9491 

8 . 764 5 
1.300758 

4oS.5155 
4 5 5.855o 
4 52.6755 

NOCHECK 

OC Pass 
4.OOOOOO 
10.00000 

QC Pass 
5.OOOOOO 
10.OOOOO 

493.5758 
5 1 0 9 7 8 8 

NOCKFOK 

.4397081 

4 38.4 982 
4 92.6248 
4 92.6962 

QC Pass 
500.OOOO 

66730 

4 80.6723 
4 30.9066 
4 85.134 0 

QC Pass 
500.OOOO 

QC Pass 
500.0000 
10.00000 

Cb2068 
ppb 

Q44 5.4 534 
1. . 9739 

.44 31304 

Q4 4 4.23 
Q4 4 4 . 3918 

QC F a i l 
500.OOOO 



A n a '.1 y a i s F.epor t QC S t a n d a r d T u r 1 

i.0 . OOOOO .1 0 . ooooo I 0 . OOOO'' 

E J ran 
' i n i. ta 
A v g e 
S D e v 
"iRSD 

2068/1 
ppb 

J. 

2068/2 
ppb " 
44 7.0091 

4.6374 

3OoO/1 
ppo 
4 6 1 806 

90? 
4 

1 

. 1 ) :.J 

409.407] 

~r <r, r, ̂  02738 

an iooo 
PPO 
4 73.820° 

j 90 7a 
.3034 035 

064 ( 

:4 O 

It 1 
82 

E r r o r s 
V a l ue 
Range 

Elem 
Un i t s 
Avge 
SDev 
a RSD 

4 28.124 3 4 52.2812 4 73.27 58 
446.5613 448.3076 455.0358 
4 52.3210 4 4 5.4 336 4 55.551 ! 

NOCHECK NOCHECK NOCHECK 

T i 334 9 
ppb 
502.5440 

1.4 563 
. 2397826 

T l 1 9 0 8 
ppb 
4 85.7289 

3.9150 
].835385 

V-2924 
PPM 
5 . J. 4 1 0 1 o 
.014654 

.2350467 

484 5c4 4 
4 93.S3 J o 
4 9" 9C75 

NOCHECK 

Z.n2138 
ppb I 
4 96.4128 

5.654 8 
o ? n n t ; 

480.4 775 
4 7 7 . 5 54 0 
4 80.4 4 77 

QC Pass 
500.0000 

4 7o.6550 
4 79.6782 
4 80 . .1 494 

QC Pass 
500.0000 

10.00000 10.00000 

505.5a57 
50o.o586 

6 0 3 . I 

QC Pass 
500.0000 
10.OOOOO 

81 
82 
83 

* 
r o r; 

a l ue 
Range 

500.9796 
503.8603 
502.7921 

QC Pass 
500.0000 
10.00000 

4 77.464 3 
4 84.54 61 
4 95.1762 

QC Pass 
500.0000 
10.00000 

5 . 1.25165 
5.154 063 
5.14 382 5 

QC Paso 
5.000000 

.1 o. ooooo 

4 92.54 07 
4 99 . 7 5 1 .3 
4 96.94 6 5 

QC Pass 
500.0000 

10.ooooo 

-I ntStd 
Mode 
Elem 
Wavlen 
Avge 
SDev 
%RSD 

1 
Time 

15000 
.0000000 
.0000000 

NOTUSED NOTUSED NOTUSED NOTUSED 
o 
NOTUSED NOTUSED 

r 1 
82 
8 3 

15000 
15000 
15000 
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Arv< l y s i s R e p o r t B ] -,nk S a m p I e 5 7 - 9 8 07 : J 0 : TV Pn 

r i c N i o ' i ; KT>; ",•;/;;;:•] r 
Run T i me. : 10/37 /98 1.9 : ] | ; 
t ' if.fna- n I: 
M o d e : O0NC C o r r . C a c: t o r 

'OB 

y 
piv| r, 

E l e m 
U n i ts 
A v g e 
S D e v 
sRSD 

A g 3 2 8 0 
p p b 

/ • i 13082 . 

. 9 4 3 6 6 1 
1 6 2 . 8 6 1 0 

. 0 3 4 9 4 4 1 

. 0 0 4 6 2 9 8 
1 3 . 2 4 9 0 2 

As1890. 
ppb y*y 
-1.13004 
2.06233 

174.8105 

B--24 96 
p p b 
3.88224 4 
1 . 196036 
30.30784 

Ba4 934 
p p b U ^ 
.24 9 1877 
.1502783 
60.30728 

Be3130 
ppb 
-.532254 
. 02977 1. 

8.960330 

; 2250 
Pb 
. 4 4 5481 

.. . 195 592 
32.82702 

83 

.5026324 
-1 .00930 
- 1 . .23161 

.0393501 

.0343302 

.0306519 

-2.27224 
1.199253 
-2.46712 

5.763150 
3.173739 
3.209843 

.1113764 

.4094143 

.2267713 

••- . 31052. 
-.320055 
-.366187 

2.303387 
.0791515 
1.942905 

E r r o r s 
High 
Low 

LC Pass 
10.ooooo 
-10.0000 

LC Pass 
.2000000 
-.200000 

LC Pass 
10.00000 
-10.0000 

LC Pass 
100.0000 
-100.000 

LC Pass 
100.0000 
-100.000 

LC Pass 
100.0000 
-100.000 

LC Pass 
100.0000 
- 100.000 

Elem 
Units 
Avge 
SDev 
%RSD 

Ca3179 
PPM 
.0022419 
.000564 6 
25.13462 

Ca3968 
PPM 
.0035942 
.0007890 
21.95175 

Cd2265 
ppb 
.0882492 
.1355361 
153.5834 

Co2236 
ppb y 
-.019368 
. 36M 

1870 

Cr2677 
ppb l S 
- .290732 
.323213 

233.1030 

Cu324 7 
ppb 
-.339262 
.485504 

54.59624 

Fe2714 
PPM 
-.004 924 
.009095 

184.7266 

8 1 
82 
83 

E r r o r s 
H i oti 
Low 

E1 em 
Uni I s 
Avge 
SDev 
1.RSD 

.0025678 

.0025673 

.0015899 

LC Pass 
5.000000 
- 5.00000 

.0001887 

.000624 7 
331.084 7 

.0044347 

.003478 5 

. 0028695 

L 0 Pass 
. 000000' 
5.00000 

K-7664 
ppb 
23.4 1595 
20.28399 
P6.624<: 1 

.2387358 
.024038 

.0500496 

LC Pass 
5 . 000000 
• 5.00000 

Li6707 
ppb 
.1268339 
.036374 8 
63.10075 

. 59055...,8 
- . 151518 
-.297125 

LC Pass 
50.OOOOO 
-50.OOOO 

Mg2790 
PPM 
. 000730 5 
.0007234 
93.52163 

.6075758 
- 1 .00943 
- . 4 70293 

LC Pass 
10.0 7000 
-]0.OOOO 

Mg23 52 
PPM 
.0025823 
.0009662 
37.41519 

•.877088 
-.409960 
-1.33074 

LC Pass 
7 5.OOOOO 
-25.OOOO 

Mn2576 
PPM L-^ 
.0001774 
. 000165 5 
96.02232 

-.015222 
- . 001^ c-
.002009 

LC Pass 
. 1000000 
-.100000 

Mo2020 
PP 
. 105966 
. 181531 

171 . 3099 

i, 1 
It 2 
83 

000395' 
•.00004 
- .00028 

. 99193 

. 5300 .1 
. "'2 5361 

.1996414 

.1494632 

.0313970 

. 0015533 

.000684 0 

.00010 52 

.0056598 

.0022940 

.0017931 

.0003623 

.0000634 

.0000909 

.310132 

.044999 
t - z„ / 

Error- s 
High 
L ow 

o Pass 

J oooo 
000 

LC Pass 
5000.000 
- 5000.00 

LC Pass 
100.OOOO 
-100.000 

LC Pass 
5.000000 
-5.00000 

LC Pass 
5.OOOOOO 
• 5.OOOOO 

LC Pass 
.0150000 
.015000 

C Pass 
00.0000 
100.000 

E lem 
Uni ts 
Avge 
SDev 
'oRSD 

3E 

35 95 
d. 1 8 

1 

Ni2316 2203/1 
ppb ppb 
-.056391 1.778511 
1. . 4 03842 
24 93.362 

3.206099 
180.2683 

ppb 
.324 2133 
2 . 8 7 526 5 
34 8.84 7 5 

1. 14 2387 
.3 50016 

74.37448 

2.210842 
1.979658 
89.54 314 

O2068 
ppb 
1.484442 
3.576073 
240.9035 

81 
82 
83 

E r r o r s 
High 

- J.. 2: 
1 .035 
-.315 

LC Pas-
5000.C 

1.542075 
.593366 
1.i1733 

* Pass 
. 0 "'000 

18322 
'5: 

- 1 . 12532 

NOCHECK 

-2.2 503 5 
1 .2764 03 
3 . 14 6 599 

NOCHECK 

.2579537 
1 .266138 
1.924 518 

LC Pass 
3.OOOOOO 

.104 7726 
4.033551 
2.4 94204 

LC Pass 
5.OOOOOO 

5 . 4 9 1 5 1 

- 1 . 3 8 2 5 2 

LC Pass 
60.00000 



Ana ] y s i ?. R e p o r ;•. C l a n k S a m p l e T i 1 0 57.-0.5 07 . 1 0 : 7 6 P'' 

>000 . 0 0 ' 0 0 0 .:,. ooooo ooooo 

E: 1 em 
Un i . t... 
A v g e 
S D e v 
•,RGD 

tf 1. 
t t2 
8 3 

Error-
H i g h 
Low 

Elem 
U n i t s 
Avge 
SDev 
%RSD 

70oS/j 
ppb 
. 33.1 4 006 
4 . 5449.17 
1371.4 27 

-4.90624 
3.235879 
2.664564 

NOCHECK 

Ti.334 9 
ppb 
-.259708 
.036524 

14.06357 

7003/7 
ppb 
7.030709 
7 . ,;,04 4 04 
3c7 . 2715 

1.0 . 68189 
• 3.63906 
.814931 

NOCHECK 

T11908 
ppb 
2.037112 
2.24 6263 
110.2673 

1.960/.I 
PPb 
-o.36900 
1 . 73351 

27.2 1793 

- 5 . 24 984 
-5.49134 
-8.36582 

NOCHECK 

V-2924 
PPM 
•.000001 
.000231 

234 77.77 

I 9t- O 

pp? 
6 . 4 95583 
3 . 24 7584 
50.01o44 

... . / ' / o o 
8. 788056 

NOCHECK 

Zn2133 
ppb 
.0383350 
.14 29600 
372.94 25 

5 1 6 6 .1. 

ppi) 
-1.13933 
7 .4 7 562 

655.852 5 

7 . 4 85898 
-5.16556 
-5.73983 

LC Pass 
100.0000 
-100.000 

S n l 8 9 9 

ppb 
-.312551 
. 428792 

52.77240 

- .325693 
•- . 977320 
- 1. . 134 03 

os 4 ... J. • • 
ppo 
.0S07o00 
. 0505o.5o 
57.35455 

. ] 0 9 3 2 0 7 

.081.8110 

. 04 9J.454 

LC Pass LC Pass 
1 0 0 . 0 0 0 0 1 0 0 . 0 0 0 0 
-100.000 -100.000 

t t l . 
82 
83 

H i g h 
Low 

.208977 

. 21.8777 

.271369 

LC Pass 
100.0000 
- .1 00 . 000 

1.508248 
4.5 57501 
.24 57881 

LC Pass 
1.0. ooooo 
-1.0. oooo 

. 0002105 

.0001064 
.0003 30 

.C Pass 
0500000 
.0 50000 

.11500 7 
. 16794 4 1 
. 0 6 3 0 o l 5 

LC Pass 
20.00000 
•-•o. oooo 

i n t . S t d 
Mode 
Elem 
Wav1en 
Avge 
SDev 
RSD 

1 

Time 

15000 
.0000000 
.000000c 

NOTUSED NOTUSED NOTUSED NOTUSED 
6 
NOTUSED NOTUSED 

81 
82 
83 

15000 
15000 
15000 
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Method: MIX 

STATS '"• mrnoh-

ve f s i on : 7 4 . ( 
Da f o i" i e.:; Led 

h ethod ReDOr t 

/0o 

Number of e .1.e i t s : 

OZ: J. 8 oo Lo i "O • l ipdo -...•a 

Numbo • i I .! • -eo . 7' 

tl o f I i nes oa J r a t e d : 

J - .. .• /nz 

tt of l i n e s s t a i ; r d i zed: So 

0 a t. a o o 11 e c t i o n d e . S pe c. t r i. 

Approx. time f o r a n a l y s i s 6.0 mins 

P r o t e c t i o n s t a t u s : U n - p r o t e c t e d 

10/27/98 77.21 • 10/27/98 01 

Shi f t e r -. o ooo i t.i ono -

1ETH0D INFORMATION ' 

Sample I n t r o d u c t i . o n Devic«• No rma1 
C a l i b r a t i o n Mode: C o n c e n t r a t i o n 

)ef.aul 1: Setup: 

Number o f Repeats : 3 A l! • o •• o to re An a l y s i s Data? Ye 
F1 ush T i mei (sec:) 70 . 0 Auto a t o r e St i z n Data? Ye 
A u t o T n c r e m e n t. 8 • i n i p J. e N a m e: -/ No S t o r e I n d i v i d i.-il Repeats? Ye 

•'i I I f : n • .- -. r i n r A ii :»lysis 0al:a? Ye 
• : • ,i 31 i. • • Repo; ; . No 

-- Co rids-i sed Pri. i t Format? No 

>ef au 11 F i l e Names : 

A n a l y s i s Data F i l e 

C a 1 i b r a t i. o r I D a t a F i 1 e 
C a l i b r a t i o n Stds Table 

TA 10 77 Fi 

Tf- 027 B 
TA1027B 

Ao • OS.UHD1 er Table 
Sample L i m i t s Table 
Blank 1. im i t s Table 
QC Check Table 

> 1077A 
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Method: MIX Method Report Wed 10-28-98 07:09; .17 Po; 

INTERNAL 5 TO HOARDS INFORMATION 01 

tt P ] eni 8 vin bo 1 Wavelength P r e - i n t e g r a t i o n I n t e g r a t i o n Used 
1 Time " - 1-0 • 15.0 .as 
R a t i o C o n s t a n t / I n t e n s i t y M u l t i p l i c a t i o n F a c t o r : 1 

tt Clem Symbol Wavelength P r e - i n t e g r a t i o n I n t e g r a t i o n Used': 
2 Time 0 5.0 No 
R a t i o C o n s t a n t / I n t e n s i t y M u l t i p l i c a t i o n F a c t o r : .06667 

tt Elem Symbol Wavelenath P r e - i n t e g r a t i o n I n t e g r a t i o n Used! 
3 Time 0 5.0 No 
R a t i o C o n s t a n t / I n t e n s i t y M u l t i p l i c a t i o n F a c t o r : 1 

tt Elem Symbol Wavelength Pre- I n t e g r a ..ion I n t e g r a t i o n Used: 
A Time 0 5.0 No 
R a t i o C o n s t a n t / I n t e n s i t y M u l t i p l i c a t i o n F a c t o r : 1 

tt Elem Symbol Wavelength P r e - i n t e g r a t i o n I n t e g r a t i o n Used? 
5 Time 0 5.0 No 
R a t i o C o n s t a n t / I n t e n s i t y M u l t i p l i c a t i o n Factor : 1 

tt Elem Symbol Wavelength P r e - i n t e g r a t i o n I n t e g r a t i o n Used" 
6 Time 0 5.0 No 
Ratio..; Cons tan !./Tn to n ; j. t y Mul! i. i . .. t 

tt Elem Symbol Wavelength P r e - i n t e g r a t i o n I n t e g r a t i o n Used" 
7 Time 0 5.0 No 
R a t i o C o n s t a n t / I n t e n s i t y M u l t i p l i c a t i o n P astor: 1 

201 



r le l . h o d : MIX M e t h o d Repor I" -Jed 38- 98 07:0 

OUTPUT T NF0RMA7 ION ' 

0utf)o t node: C o n c e n t r a f i o 
j v e i i i d e P r i n I. i. i rn i ts'' r es 
0v(H: r r i de 8 i gn i f i c a. n t " i gOr eo i r e o 
H p p 1 y B a c: k <; o u n d 0 o r r e c t i o n ? v e s 
: i p p i y Blani Sirbt rac t i. oIT? NO 
- i m i t o Tab Jo- LR Check? No 
"Correction F a c t o r : 1 

Report t o : 
Screen Avgs 
P r i n t e r Avgs, S t a t s , Reps. E r r s , U n i t - , I n t . S t . d _ 

"•LASMA INFORMATION ** 

las F I ow 
" o r c h g a s : H i g h F l o w 
r u x i l i a r y g a s f l o w : Low ( . 5 L / n i i n ) 
N e b u l i z e r P r e s s . ( P S I ) : 30 

'owe r 
i p p r o x i m a t e RF Power (W): Q 5 0 

5 e r i. s t a l t i c Pump Par a rn e t e r s 
t n a l y s i s Pump Rate (RPM): 130 
"lush Pump Rate (RPM): 130 
Re l a x a t i o n time ( s e c ) : 0 
'ump Tubing typo : T_.gon Or 



-„.:tho MIX C lement Information ia ; ci \( 

:J^men! A 1 

^B- 1 sec.OuS 505 . 5 .1 5 i. / '-< . 04 2/2 2 19. ,..,75 / ' 

" 1 en ie i Name : Ag02o'" A 1 505" A-::. 1 090 Pi "24r7-. 

i. ne Swi t c h o, o : 0 0 
"eak S3 O f f s e t ; r 0 0 

r i.mi ng Gr oup No . : .i i. 1 i 

" " p i n t L i m i t Low: 0 0 - 100 0 0 
:i r i n t L i m i t H i. g h : 0 0 0 0 

3 i g n i f ...cant. F i g r s : 5 4 a 4 
r; 

' r i n t U n i t s : ppb PPM ppb ppb ppb 

3KG Low SS O f f s e t : -10 NONE - 10 - 15 NONE 

1KG H i g h SS O f f s e t • NONE 20 10 NONE 10 

1KG El .ment Name: ...... n/a - - • - - n / a — n/a — - - n / a - - --n/a-
.'KG F a c t o r : -- -n/a - - - n / a — n/a-- --n/a-- n / a -

;tdz.. Method: M u l t i p l e M u 11. i p 1 e M u 1 t i p 1 e M u l t i p l e M u 1 t i f. 

:.td tU. ( H i g h ) Name SO 50 SO SO 50 

C o n c / S i g : 0 0 0 0 0 
• t d ft2 (Low) Name: S .1. B S i 5 S 115 8 1 B SIC 

C o n c / S i g : 500 S 500 500 5 CO 

J f l ^ t t S Name: SI 51 S I 81 S I 

Cone: 1.000 1 0 1000 1.000 1000 

• t d tl -i Name: n / a 5 2 -n/a-- n/a - • 11 / a -

Cone : 
1 r i ' ti 0 i\J • • fi i •'•' 

n/a-- J. 00 n/a - - n/a- - n/a 

l. 11 ' 1 < •'. \ 11 u . . 

Cone : 
f i / . \ 

n/a - - n / 3 n / a - n/a-- - •"• n / a • • 

- i n t e r c e p t : - 1.25164 -.09L554 1.57008 • 7.8 5 4 68 -7 . 055 

l o p e : 667.055 5.55056 480.4°9 54 0 . 60'' 1.4 4 . 7C 

a t e S t a n d a r d i z e d : 10/27/95 10/27/9S i. 0/27/98 .1 0/77/95 10/77/ 

ime S t a n d a r d i z e d : 1 : 2 1 14 : 29 14 : 2 1 1 4 : 7 1. 14:71 

f f s e t . ( AO): 0 0 0 o 0 

i a i n ( A l ) : .1. 1 1 1 i 

u r v a t u r e (A2 ) : 0 0 0 0 0 
xpon e n ' ( n ) : 1 1 .1. 1. 1 

ax. I n f l e c t i o n : NONE NONE NONE NONE NONE 

a t e o f F i t : NO FIT NO FIT NO FIT NO FIT- NO F I 

ime o f F i t : 

se IECs: YES YES T'ES YES VES 
umbo r o f I EC's : i a 

•'o 
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Method: MIX Ele m e n t I n f • o r m a t i. o n LJad ;0-2F 73 07 ; 09 ; 13 .-

A t t ':.'<:: f i i IM t" 1 emc, 11". : v • °9r-i V- 7°7-1 r r • 7 7 i ' '- _ • •• ~ 7 ! 4 : • .".or. -
!•. I. f ac l.or : . 019 1 CM 4 . 004-11 - . • • ' 7 3 j - .04 4 4 3 . C 0/ 5-"« 5 

1.7 1 ac t o r •. 0 0 o 0 0 

11 :e ': : •• rs I'LS 'i ES LCS T' C" 

A t f e c t i n g : L SJ m e n t.: Fe27 1-1 n/a Lo- 2 677 C;2o77 M. "'90 

v 1 f a c t o r : -.00378 n / a . 0 0 2 o l .000194 .'3 t°38 

k2 f a c t o r : 0 — n/a- 0 o 0 

use? : YES n/a ~ v'ES YES YES 

A f f e c t i n g E l e m e n t : n/a-- — n/a - - — n / a ~ - A13082 n/a 
<.l f a c t o r : - - n / a — - - n / a - - - Va— .002712 n/a--
<2 f a c t o r : ---n/a-- — n/a — - - n / a — 0 — n/a — 
j s e ? : — n/a — ---n/a — - - n / a — YES - - n / a - -

" l e m e n t : Be B i 0 a C a Od 
W a v e l e n g t h : 313.041 223 . Oo 1 ,/2 317.935 396.84 7 22o.507/ 

" l e m e n t Name: Be3130 Bi.2230 Ca5179 Ca3968 Cd726 5 
. i n e S w i t c h Cone: 0 0 0 0 0 
^eak SS O f f s e t : 5 0 5 0 0 

r i m i n g Group No. : 1 J. 1 1 1 

V i n t L i mi t. Low : 0 0 0 0 0 
'' r i n t L i rn i t H i g h : 0 0 0 0 o 

•4. g n i. f i c a n f. F i g r s : 5 4 4 5 5 
' r i n t U n i t s : ppb ppb PPM PPM ppD 

KG i o w SS O f f s e t . NONE - 1 5 NONE .1.0 1 5 
fKG H i g h SS O f f s e t 30 NONE 70 NONE NONE 
; K G E l e m e n t N a me: n/a- - n/a n / a ..... n / a... - • n/a - -
(KG F a c t o r : n / a - - n / a - n/a n/a n/a 

: t d z . Method: M u 11. i. p ]. e M LJ 1;:. i. p ]. e ri u 11 i. p J. e M u l t i p1e M u l t i . p i e 
S'd Wl ( H i g h ) Nam SO SO SO SO SC 

C o n c / S i g : 0 0 0 0 0 
Std W2 (Low) Name: SIB 818 S I SIB S I B 

C o n c / S i g : 500 500 4 500 
Std W3 Name: S I 31 S I S I 

Con : 1000 1000 5 0 4 1000 
l t d If4 Nan • -n/a•- n/a - I I / a — n/a --n/a 

Cor : - n/a -- n/a - - - - n / a - n/a-- n/a 
l t d tt5 Name: --n/a- •••• --n/a n / a - - - - n / a - - - n/a--

Cone : n/a-- n/a-- - -n/a-- - - n / a - - -n/a — 
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h e t h o d ; M IY 

a , t o r - o p I. 
,po : 

E1 erne n t. I n f o r ma 11 o11 We,i 

.; 7 0,'., -.7 ! . :J 4 '"• I. 
1.834 7 6 7 2 . 4 7 7 . : 

>4 7 a 
-,4 4 3 

Do t o S t a n d a r d r : o. J 0 
J 'I l Standar d), zed : 14 : 21-

1 o/: 
i 4 .: 

j. o .i 0 ; „ 

.!. 4 : 2 

0 ( f o e t (AO ) : 0 
Gain ( A l ) ; 1 
Curvatu re (A 2 ) : 0 
Exponent. (n) : 1 

Max. I n f l e c t i o n : NONE 

Date o f F i t : NO FIT 
Time o f Fi t. : 

0 
J. 
0 

J. 

NONE 

NO FIT 

1 

NOME 

NO FIT 

I. 

NONE 

NO FIT 

0 

J. 

NONE 

NO FIT 

Jse IECs: 
Number o f IECs: 

YES YES 
5 

NO 
0 

NO 
0 

YES 
4 

E f f e c t i n g Element. 
K1 f a c t o r : 
•\2 f a c t o r : 
ase? : 

V-2924 
.12059 
0 
YES 

Fe27l4 
.05S369 
0 
YES 

n/a--
• - n / a 
-n/a- -
n/a-

• - n / a ~ -
n / a 

--n/a- • 
• - n/a--

Fe77 ! 
.11023a 
0 
YES 

i f f e c t i ng Element 

•

f a c t o r : 
f a c t o r: 

'se?: 

Ti.3549 
- 00092 
0 
YES 

Tv^34 9 
-.004 64 
0 
YES 

-n/a-
• - n / a -
•- n / a -
• • - n / a -

n/ a-
-n/a-
• n/a-
-n/a-

A 13002 
-.002o4 
0 
YES 

.Vtfecting Element: — n / a -
<1 f a c t o r : --n/a-
•:2 f a c t o r : --n/a" 
rse?: --n/a 

C i 2 c. / / 
.000398 
0 
YES 

n / a -
n / a • 
-n/a • 
11 / .a •• 

• n / a -
n/a-
n/a 
• n / a • 

Ti.334 9 
. 000071 
0 
YES 

e f f e c t i n g Element: - - l i / a -
<1 factor: - n/a-
<2 f a c t o r : --n./a-
jse ? : --n/a 

Co228o 
- . 0007° 

o 
V ES 

11 / j', • 

•n/a-
11 / a -
• n / a -

n / • 
• n / a -• 
n/a-
• n /' a -

uo223i. 
- . 0 
0 
YES 

e f f e c t i n g Element: -n/a-
sl f a c t o r : --n/a-
N2 factor: -n/a-
rse?: n/a-

Cu324 7 
• .00091 
0 
YES 

n/a 

n/a-
n / a -

• n / a • 
n./a-
- n / a -
• n / a -

...., . i a 

n/a 
-- n/a 
•-n/a-

205 



Method: MIX E1rnent I n f o r n 1a1 i o n .1 .1 C 0 0 

1 : ems n t : 
WaveJ tmgth: 

Element Name: 
L:ne Swi ten C one: 
Peak S3 O f f s e t : 

T i m i Group No.: 

P r i n t L i m i t Low: 
P r i n t Limit. High: 

S i g n i f i c a n t F i g r s : 
P r i n t U n i t s : 

t o . : 
0 
5 

1 

0 
0 

5 
ppb 

3KG Low SS O f f s e t : NONE 
BKG High SS Offset.: 20 
8KG Element. Name: — n/a — 
3KG F a c t o r : — n/a — 

L • I' 

c r 
0 
5 

7 1 o 

0 
0 

5 
ppb 

-10 
NONE 
--n/a-
--n/a-

5•< . 7:.? -4 

Cu324 "•' 
0 

0 
0 

5 
ppb 

NONE 
20 
..... n / a. 
- - n/a-

Fe 
0 

0 
0 

4 
PPM 

NONE 
20 
- - n / a -
--n/a-

. '.-'4'. 

a -1 

0 
0 

5 
PPM 

-10 
NONE 
— n/a-
.......,-,/,:,.. 

Stdz. Method: Mul t i . p l e M u l t i p i e M u l t i p i e M u l t i p i e Mul t . i p i e 
3td «1 (High) Name :S0 SO SO SO SO 

Conc/Sig: 0 0 0 0 0 
3td #2 (Low) Name: SIB SIB SIB SI SI 8 

Conc/Sig: 500 500 500 1 0 5 
3td tt3 Name: SI Si SI S2 SI 

Cone: 1000 1000 1000 50 10 
Std «4 Name: •-- n/a-- — n / a - - n / a — --n/a-- - - n / a -

Cone : --n/a~- -- n/a --n/a --n/a-- n/a--
7td 113 Name: r i / a • n/a- • n/a n / a -

Cone: ~-n/a-~ - n/a-- - n/a-- --n/a-- - - n/a---

' "" i n t e r c e p t : .286296 - j _ 09 Q22 •4.68812 -.005122 - .004032 
") 10 pe : 312.969 673.82 539.254 8.90987 . 935695 

:>ate S t a n d a r d i z e d : 10/27/98 10/27/98 10/27/98 10/27/98 1( Z2 7/98 
Time S t a n d a r d i z e d : 14 : 21 14 :21 14 : 21 1 4 : 29 14:21 

I f f s e t (AO): 0 0 0 0 0 
;<.,in ( A l ) : J. 1 1 1 1 
: u r v a f u r e ( A 2 ) : 0 0 0 0 0 
Exponent. ( n ) : 1 1 1 1 

•lax. I n f l e c t i o n : NONE NOME NONE NONE . NE 

l a t e o f Fi. t : NO FIT NO FIT NO FIT NO FIT N: r I T 
Time o f F i t : 

Jse • I ECs : YES YES YES YES YES 
dumber o f IECs: 0 4 1 1 
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Method: MIX Clement I n f o r m a t i o n Wed j o ?C-9.f OO 

Af l o r d - i no TJ omen I. : T J 5 54' 
f oc to r : . 00 2 7: 
f.-;ct.or: C 

use?: vCo 

Co 27 1 4 
• .02 1. .1. 
0 

';••"'•'! I 
0:4 005 

/ ... - o 4 
01045: 

0 o 
V c 

A f f e c t i n g Element: Or2677 Mr.2576 A13082 
kl f a c t o r : .000169 .259164 .00055 
k2 f a c t o r : 0 0 0 
use?: YE5 YES YES 

n/a 
• n / a •• 
n/a-

• n / a 
• n ''a 
• n / a -
n/a-

A f f e c t i n g Element: Mo2020 V-2924 V-29^4 
Kl f a c t o r : -.00268 .021713 -.19771 
k2 f a c t o r : 0 0 0 
use?: YES YES YES 

• n / a -
-n/a-
-n/a-
- n / a -

• n / a 
n/a-
• n /a -
-n/a-

^ f f e c t i n g Element: --n/a--
<1 f a c t o r : ---n/a — 
<2 f a c t o r : --n/a 
j s e ? : --n/a--

-n / a-
•n/a -
• n/a-
n /a-

Ti334 9 
.000216 
0 
YES 

- n /a -
- n / a -
• n / a -
- n / a -

• n / a 
n / a -

- n / a 
• n / a 
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M e t h o d : M IX E l e m e n t I n f e r m a t i o n Woci 1 

L I o o o O '' : 

Wave i o i l a t h 7<a, . 4 
L. l 
o 7 0 . 7 8 : 

M 

E 1 omo n (: Name : k •• 
L i no Sw i t o h t ' f j n c : 0 
P e a k S3 O f f s e t : 0 

i o / ' . 1 •:ci. 3 o 

T irn :i n g Gr carp No . : 

P r i n t L i m i t L o w : 
P r i n t l. i m i t. H i g h : 

S i g n i f i c a n t F i g r s : 
P r i n t . U n i t s : 

0 
0 

ppb 

0 
0 

ppb 

BKG Low SS O f f s e t : -15 NONE 
BKG H i g h SS Offset:NONE 20 
BKG El e m e n t Name: — n / a — --n/a--
BKG F a c t o r : --n/a-- --n/a-• 

o 
0 

4 
PPM 

NONE 
20 
— n / a — -

n / a 

.1. 

0 
0 

PPM 

-10 
NONE 
--n/a-
--n/a-

4 
PPM 

- J. 0 
NONE 
-n/ a -
n / a -

S t d z . Method: 
S t d ttl. ( H i g h ) Name 

C o n c / S i g : 
S t d «2 (Low) Name: 

Conc/S i g : 
S t d tt3 Name: 

Cone: 
S t d ft 4 Name: 

Cone : 
S t d I , " Name: 

Cone: 

M u l t i p i e 
SO 
0 
81 B 
5000 
S I 
10000 

100000 
n / a ' • 

— n / a - • 

M u 11 i. p 1 e 
SO 
0 
SIB 
4 000 
S I 
8000 

n / a 
n/ : 

• - r, • . ; 

—-n/a 

Mul t i p l ' 
SO 
0 
Si 

-n/a---

••~ n/a 

M u l t i p1e 
SO 
0 
SIB 
4 
SI 
8 
-• •- n/a - -
- n / a 

--n/a 

2pr. U n c a l 
O 7 
O \..> 

10 
30 
0 
~ - n / a 
- n/a 

n i a 

Y - i n t e r c e p t : 
S l o p e . 1209.4 8 

Date S t a n d a r d i z e d : 1.0/27/9;' 
Time S t a n d a r d i z e d : 14:29 

.3 5084: 
22.1874 

1.0/27 /9,f 

! 4 : 2 1 

. 0010 58 
4 . 5-1 138 

10/27/90 
14 : 5.9 

.0004 4o 
. 064 222 

10/27/98 
14 : 2 1 

•.000209 
.409341 

1.0/27/98 
14 : 37 

O f f s e t . ( 0 0 ) 
G a i n ( A l ) 
C u r v a t u r e ( A 2 ) 
Ex p o n e n t ( n ) 

0 
1 
0 
1 

0 
1 
0 
1 

o 
1 
o 

0 
1. 
0 
.1 

o 
1 
o 
1 

Max. I n f I e c t i o r NONE 

Date o f F : NO FIT 
Time o f F 

NONE 

NO F I T 

NONE 

NO F I T 

NONE 

NO F I T 

NONE 

NC F I T 

Use IECs: 
Number o :EC 

YES 
1. 

NO 
0 

NO 
0 

NO 
0 

YE; 

4 
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Method: MIX Clement. I n f o r m a t i o n Wed 10-28- oo V<1 

t ov. t i no r ]. f!iii?: n t 
:\o tor : 
o. or : 

V •• 7^7A 
. 50732' 
0 
VE5 

n,' .... 
n/a-
• n / a • 
n/a ' 

• n / a • • 
n / a-

"i / a • 

n / 
n / 
n / • 
n /' • 

'.' 01..1 

1 f f e o t i n g E1emen t : n/a 
1 f a c t o r : •- • n./'a-
.2 factor: --n/a-
ise?: -n/a-

• n / a 
•n/a 
n/a -
n/a-

- 11,' a -

-n/a-
- n / a -
•- n/a -

ri/a 
-- n/a • 
• -n/a• 
• -n/a-

Mg2790 
. 0000 J -a 
o 
YE5 

e f f e c t i n g Element: - n/a-
;1 factor: —n/a-
.2 f a c t o r : -~n/a-
ise ? : -n/a-

•n/a 
• n/a-
• n/a-
-n/a-

- -• n / a -
- -n/a-

n/a-
--n/a-

• n / a -
• n /a -
-n/a-
n/a-

A13082 
.000006 
0 
YES 

t f f e e t , i n g E l e m e n t . 
. 1 f a c t o r : 
.2 f a c t o r : 
i s e ? : 

n/a-
• n / a -
• n / a -
• n / a -

- n / a 
• n / a -
- n / a -
• n / a • 

o , a -
n / a -

• n / a -
- - n / a 

• n / a -
• n / a -
• n / a -
- n / a -

V - 2 9 2 4 
. 0 0 0 0 3 ° 

0 
Y'ES 
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l e t . h o d : M I X E1 ernen t I n f o r m a t i e i /vied 9 8 0 7 : 0 n : AM 

'. J e m o n t . 
•j.svo 1 o n g t h : 

11erne111 N a m e : 
i n e S w i t c h Cone 

^ e a k SS O f f s e t : 

i r n i n g G r o u p No . . 

' r i n t L i m i t Low: 
'r i n t . L i m i t High: 

s i g n i f i c a n t F i g r s : 
T i n t U n i t s : 

Mo 

707.030 

Mo7020 

pob 

NONE ;KG Low SS O f f s e t 
•KG High SS O f f s e t : 2 0 
KG Element Name: ---n/a--
KG i\.,c.lor : • n/a- -

Na 
533.995 

Na5889 
0 

0 
0 

5 
ppb 

NONE 
20 
--n/a-

n / a • 

0 '! 
23 1 . 604/', 

N i . ! . 6 

o 
o 

5 
ppb 

- 15 
NONE 

220.351 

2203/1 

10 

1 

- 1 00 

ppb 

-10 
NONE 
--n/a-
...... n / a -

la' 

100 

ppb 

NONE 
10 

n/a-
n/a-

t d z . Method: M u l t i p l e M u l t i p l e 
t d ti l (High) Name :S0 SO 

Conc/Sig: 0 0 
td tf2 (Low) Name: SIB SIB 

C onc/Sig: 500 5 0 0 0 
t d it3 Name: SI SI 

Cone: 1000 10000 
t d tM Name: -• n/a S2 

Cone: n/a-- 50000 
td l< C ano . • n/a •• 

Cone: --n/a-- n/a--

i n t e r c e p t : -.631036 -82.6 70 4 
lope: 137.3o5 169.388 

ate S t a n d a r d i z e d : 10/77/93 10/27/98 
i r e S t a n d a r d i z e d : 1 1:21 14:29 

f f s e t . (AO): 0 0 
a i n ( A l ) : i 1 
urva t u r e ( A 2 ) : 0 0 
xponen' ( n ) : I 1 

ax. I n f 1 e. c t i. o n : N 0 N NONE 

at e o f F i t : NO IT NO FIT 
ime o f F i t. : 

se IECs: V NO 
umber o f IECs: 5 0 

M u 11. i. p 1 e M LJ 11 i p 1 e M u 11. i p I e 
50 SO SO 
0 0 0 
«~ 1 B S1 B S 1 B 
500 500 500 
51 51 " SJ. 
1000 .1.000 1000 
--n/a 52 82 

n/a 20000 20000 
. i / a " i i / a - a ...: 

- n/a-- - n/a • • • n/a-

-.279757 -7.99762 1.4317o 
51i.109 J73.4 04 771.59 3 

10/77/98 10/27/98 10/77/98 
14.71 14:29 1.4:29 

0 0 o 
1 1 1. 
0 0 0 
1. 1. 1 

NONE NONE NONE 

NO FIT NO FIT 0 FIT 

NO YES S 
0 8 
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, a t h o : . M IX E 1 ernan t. T n f o rma t. l o r . 

o jof c o r. -j no T ] ornon t 
j T a c 1. o r' 
1 ou Lor . LJ-'.O ;•• : 

• i'i / a -

, , / a 
• n / a -

•af t a c t. : n g E 1 o m a n t 
f a c t o r : 

•\2 f a c t o r : 
j s e ? : 

2 2 5 9 9 
2 8 9 J 9 

0 
YE£ 

• r I / a •• 
n / a 
n / a -
n / a -

• a / a • 

a / a • 
n / a 

0 
r ES 

O 
YES 

E f f e c t . , n g E l e m e n t : C r 2 6 7 7 
<1 fac tor: - -0000S 
s2 f a c t o r : 0 
j s e ? : YES 

n / a -
• n / a -
• n / a -
• n / a -

• n / a -
• n / a -
• n / a -

M g 2 7 9 0 
- . 0-19 5 2 

0 
YES 

11 g 7 7 9 0 
. 0 1 9 l 5 4 
0 
YES 

f e c t i n g E l e m e n t : — n / a -
;1 f a c t o r : - - n / a -
;2 factor-: --n/a-
r s e ? : n / a -

• n / a -
n / a -

• n / a • 
• n / a -

n/a-
• i"i / a -

•n/a-
n/a-

v - 2 9 2 4 
. 0 2 5 0 5 
0 
VES 

V - 2 9 2 4 
j 7 4 O 5 

0 
YES 

} f f e c t i n g 
.1 f a c t o r : 

k f a c t o r : 

E l e m e n t : 

# 

- n / a •••• 
- n / a -
- n / a 
- n / a - • 

• n / a -
n ,' a • 
: I / a • 
,• i / a • 

n./ a -
n / a • 

• n / a -
• /-i / a 

T i 3 3 4 9 
. 0 0 0 0 2 4 
0 
VES 

T i 5 5 4 ° 
• . 0 0051 

0 
V E 5 

t f f e e t i n g E l amen t : - n / a 
JL f a c t o r : - - n / a 
,2 f a c t o r : - - n / a -
i s e ? : - - n / a -

n / a -
n / a -
n / a -

• n / a • 
• n/a-
• n / a 

. 0 0 0 9 7 0 0 0 , 

VES 

t f f e c t i n g E l e m e n t : - - n / a -
1 factor: - n/a-
2 f a c t o r : - - a ' a -

j s e ' - ' : - - t / a -

- n / a -
n / a -

- n / a -
n / 

• n / a -
•n/a-
n / a -

• n / a • 

U0 2 2 0 o 
00 1 5 

0 
ES 

•••n/a-
- n / a -
- n / a -
- n / a 

e f f e c t i n g E l e m e n t : n / a -
.1 factor : - - n/a-
.2 factor : ••--• n/a-
r s e ? : n / a -

n / a -
• n / a -
n / a -
n / a 

n / a 
• n / a -
• n / a -

S i 2 8 8 1 
• . 0 0 0 0 5 
0 
YES 

n / a -
n / a -

• r i / a 
• n / a -
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• let.ho--;; MIX Element. I n f o r m a t i o n Wed 

E J erneo t : 
w-.-sve I •: 1 ng t n : 

E J emeu t o. imf :: 
' ' oe Cw J t r n tone 
Peal-, OS 0^ se t : 

on 

Pb220; 

. 02 c, 

; e l Q 0 0 70 c:, 3/ J 
0 
- I o 

oo . •:, 

T imi ng Gro p No . : .1. 

Print . L i m i t Low: -100 
Print . L i m i t High: 0 

S i g n i f i c a n t . T i g r s : 5 
P r i n t U n i t s : ppb 

BKG Low SS O f f s e t : NONE 
BKG High SS O f f s e t .-NONE 
BKG Element. Name: — n/a — 
BKG F a c t o r . — n/a — 

-100 
0 

5 
ppb 

NONE 
NONE 
- -n/a-
--n/a-

o 
0 

5 
PF b 

NONE 
NONE 
— n / a -
... . .,,/ a-

0 

o 
5 
PPb 

NONE 
10 
— n / a -
--n/a-

0 
0 

5 
ppb 

-10 
NONE 
-n/a-
n/a-

Stdz. Method: 
Std ttl (High ) Name:NONE 

Conc/Sig: 0 
Std "tt.2 (Low) Name: NONE 

'pt U n c a l i b 2pt. U n c a l i b 2 p:. U n c a l i b M u l t i p l e 

Conc/Sig 
Std tt3 Name: 

Cone : 
3 t d ll 4 Name : 

Cone : 
" t d tl r Name: 

Cone: 

- -n/a 
n/a — 

. . , , _/ a .. -

.... n / -'- -
i i / ~\ " 

•- n/a 

NONE 
0 
NONE 
C' 

n / a • 
n/a-
n / a 
n / 

NONE 
0 
NONE 
o 

n / 

SO 
0 
SIB 
50C: 
SI 
1000 

n/a-
• n/O' 

-n/a-

M u I t i r) 1 e 
SO 
0 
SIB 
500 
SI 
1000 

n/a -
n / ri 

n/a-' 

i n t e t cent. 
: 1 o pe 

o 
1 

0 
1 

1 . 6 5605 
7 13.323 

• A . 00-4 0" 
590.688 

,'ate S t a n d a r d i z e d : NOT NOT 
"ime S t a n d a r d i z e d : STDIZEO STOIZEr: 

NOT 
~o 7 7 F 

I U I 

14 : 
/QP 1 / -

.4:21 

I f f set. (AO) 
5ain ( A l ) 

i r v a t u r e (A2) 
5 x po n e n t ' ( ) 

0 
1 
0 
1 

0 
1 
0 
1. 

1 
0 
1 

0 
1 
0 
1. 

0 
1. 
0 
1 

lax. I n f l e c 

'ate o f Fi 
" ime o f F i 

on: NONE 

NO FIT 

NONE 

NO FIT 

NONE 

NO FIT 

NONE 

NO FIT 

N " 

NC IT 

Jse IECs: 
lumber o f I ECs: 

VES 
•-> 

YES YES E: YES 
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Met-, h o d : M IX 

I ' ' i'.i r J o iv . rn I 

i' a -.:: t o r 
l ! 0 O 

E l e n i e n t 7 o f o r no: 

0 0 
\ r c VEE 1 L. 

A f 1 e c t i n g E l e m e n l 
k l t a c t o r : 
k 2 f a c t o r : 
u s e ? : 

2 2 0 3 / : 
- . o o 7 
0 
YE3 

.1 9(.,0 

o 
YI 

o 
t c o 

A1 f e c t i n g E l e rn e n t : - - n / a -
kl factor: --n/a-
k 2 f a c t o r : - - ~ n / a -
u s e ? : - ~ n / a -

• n / a • 
• n / a -
• n / a -
• n / a -

; i / a 
• n / ao 
n / a -

• n / a -

0 r 2 6 7 7 
.0053S9 
0 
YES 

U r 2 6 / / 
.00131? 
0 
YES 

Affecting Element: n/a-
k l f a c t o r : --n/a-
k2 factor: --n/a-
use?: --n/a-

• n/a-
n/a-
-n/a-
n/a-

n / a 
n/a 
i i / a -

• n / a -

--.13082 
. 00336° 
0 
YES 

Mo2020 
.oo~7: 

0 
r'ES 

A f f e c t i n g 
k l f a c t o r : 

f a c t o r 

E l e ment: •n/a-
n/a-
n / a -

•n/a-

•n/a-
n/a • 

• n / a -
• n / a 

: i .• a -

n/a-
• n / a -
•n/a-

MO2020 
- . 0005: 
0 
YES 

A 1308" 
. 000^... 
0 
VES 

At f o o t i n g 
k-1 f a c t o r : 
k2 f a c t o r : 

El ome 
n / a -
• n/a-
• n/a-

n / 
n/a 
n/a • 

• i". / a -
n/a-
• n / a-

T i 354 "' 
. 00028: 
0 
YES 

oi / a 
• n/a • 
• n /a-

A f f e c t i n g E l e m e n t 
k l f a c t o r .-
k2 f a c t o r .-

n/ 
n./a-
n / a -
• n / a -

n/a • 
n/a 
n/a-
• n / a 

I '; / a -
n /a-

N i.231.6 
- . 0019; 
0 
VES 

• n / a 
• n / a • 

• - n, 

A f f e c t i n g E l e m e n t : n/a-
k l f a c t o r : n / a -
k 2 f a c t o r : - - n / a -
use?: n/a-

• i" i / a -
• n / a 
n / a -
n / a -

n / a-
• n / ' :a 
• n, ' a •• 
- n / a -

S n l 8 9 9 
- .01254 
0 
VES 

- n / a 
- n/a 
- n/a 
- n/a-

213 



Method: MT: Fi n i e n t. I n f o r m a t i o i • •d 1 <". • ."8 ">S o 7 . ao 

T : oni' o 1 . 
WOVO j • 'O l t t : : . o 

:"i omo f Name: 1960/1 
L .1 no ow i Lch v o n t : 0 
Pea t SS Of t o o t : 10 

T i n i i n g G r o u p No . : 1 

P r i n t L i m i t Low: - 1 0 0 
P r i n t L i m i t High: 0 

S i g n i f i c a n t F i g r s : 5 
P r i n t U n i t s : ppb 

BKG Low SS O f f s e t : -10 
BKG High SS Offset:NONE 
BKG Element Name: --n/a--
BKG F a c t o r : — n/a--

. ..> r 
19o.O 

1960/ 
0 
-10 

— 100 
0 

5 
PPb 

NONE 
10 
— n/a-
— n/a-

SiSSBl 

0 
0 

5 
ppb 

-10 
NONE 
•--n/a-
--n/a-

SnlS")f" 
0 

0 
0 

PPb 

-10 
NONE 
- --n/a-

n/a • 

s ? -'47 

o 

o 
0 

5 
ppb 

- 1 o 
NONE 

n/a-
- -n/a-

Std- . Method: M u l t i p l e M u l t i p l e M u 1 t i p l e M u l t i p l e M u 11 i p 1 e 
Std ft 1 (High) Name :S0 SO SO SO SO 

Conc/Sig: 0 0 0 0 0 
13 t d tt2 (Low) Name: SIB SIB Sit; SIB SID 

Conc/Sig: 500 500 500 500 500 
Std ft 3 Name: 51 SI SI SI S i 

Cone : 1000 1000 1000 1000 1000 
5td ft 4 Name : n / a - - --n/a-- --n/a-- •• - n / a - • ....... n / A . ... 

Cone : — n/a — — n/a •• n/a •--n/a-- n/a 
3 t d tl H.;',lllO . n/a •• • n/o i /a • - • -n/a • • n / • ; 

Cone : --n/a n/a - n/a-'- — n/a - -n/a 

' - 1 n te rce.pt : 3.2 54 94 . 087 582 - 114.999 - 3.03708 •••• . 63230 5 
51 o p e : 607.363 546.081 862 5.54 390 . 97 |. 5 5.0121 

) a t e Standar d i zed: 10/27/98 10/2 7/98 10/27/93 1.0/2 8 IL/27/98 
Fime S t a n d a r d i z e d : 14:2 1 14:21 14 : 7 1 14 : 2 i 14:2 1 

J i f o e t , (AO): 0 
Gain ( A l ) : 1 
5urva t ure (A2 ̂: 0 
Exponent. ( r 1 

0 
1 
0 
1 

0 
1 
0 
1 

0 
1 
o 
1 

0 
1 
0 
1 

•lax. Jnf j ec i n : NONE NONE NONE NONE NONE 

>ate o f F i ! NO FIT NO FIT NO FIT NO FIT NO FIT 
"ime o f F i 

tse IECs: YES YES YES YES ES 
dumber o f C s : 5 5 5 4 
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Method: MIX Element I n f o r m a t i o n Woo i 0 • 78-- 90, 07 

OJ to- . • t r i <"0 - "O 1 1 

f a c t o r : ••. 0 7 0 0 . 9 

f o: t o r .- C 

i o e : o V E S 

. 2 9 9 o 4 

EE 

0 0 J 9< 
r • / i ••: 

. 0 1 4 7 -1 9 . I ! J 

O 

-if fee t i n g Element: Mn25 76 
1 f a c t o r : . o16676 
2̂ f a c t o r : 0 
rse?; YES 

Mn7 57o 
c /* r o 

o 
YEJ 

'7974 
37764 

0 
V E 

V-7924 
.09017° 
0 
YES 

• - n / a -
••• n -•' a • 
•n/a-

->t f e e t i n g Element: V-2924 
;1 f a c t o r : 
o2 f a c t o r : 0 
ise?: YES 

u ro.( 

0 
YES 

A J3022 
.007659 
0 
YES 

Cr2677 
-.00014 
0 
YES 

...... ,,/, 
-—n/a-
... _. n / a.. 

- - n/a 

i f f a c t i n g Element: Co2286 Co2286 Ti3349 7i3349 n/a-
.1 f a c t o r : .000275 .0006 .008791 .001248 n/a-
.2 f a c t o r : o f 0 0 0 - n/a 
JSe?: YES YES YES YES n/a 

e f f e c t i n g Element: A13082 A13082 Mg7790 — n / a -• n/a 
.1 f a c t o r : .005351 .00513 - . 05381 n/a- n/a-

#f a c t o r : 0 0 0 n/a - n/a 

?: VES YES VES -n/a n/a 

• 



Mercury 
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Folder: HG102211 Page 
10:00:41 22 Oct 1998 Protocol: HGNORM 

Line Cone. Units SD/RSD 1 2 3 4 5 

*** Standard: 1 Rep: 1 Seq: 0 10:00:41 22 Oct 1998 HG 

Hg .000 ppb -61 

Ave. Int. = -61 S. D. = 0 

*** Standard: 2 Rep: 1 Seq: 1 10:02:59 22 Oct 1998 HG 

Hg .200 ppb 5618 

Ave. Int. = 5618 S. D. = 0 

*** Standard: 3 Rep: 1 Seq: 2 10:05:17 22 Oct 1998 HG 

Hg 1.00 ppb 27388 

Ave. Int. = 27388 S. D. = 0 

*** Standard: 4 Rep: 1 Seq: 3 10:07:41 22 Oct 1998 HG 

Hg 2.00 ppb 53948 

Ave. Int. = 5394S S. D. = 0 

*** Standard: 5 Rep: 1 Seq: 4 10:10:12 22 Oct 1998 HG 

Hg 5.00 ppb 132525 

Ave. Int. = 132525 S. D. = 0 

*** Standard: 6 Rep: 1 Seq: 5 10:12:50 22 Oct 1998 HG 

Hg 10.0 ppb 272436 
Ave. I n t . = " 272436 S. D. = 0 

cj ml— 

011-

U 
1^ 
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Pv»n+r.m 1 _. 

Rev: 3.880 line: 10:12:57 22 Oct 1998 
! Folder: HG102211 Seq: 6 Print: 
I User: - Batch: id: StdBJtepl Cup; Gas: 8.2c 5H 
j State: Idle Macro AU1Q48 71: F3 Print Xnit: Off Autosanpiev • _ 
ĈALIBRATION: Line Calibration' 
'Line: Hg 

Cone, 
51 .088 
52 .200 
53 1.00 
&4 2.08 
!S5 5.00 
$6 18.0 

iB 3.68306e-5 C 1.41234e-2 

Accepted 
Calc. Dev. LiNear 
.012 .012 Quadratic 
.221 .021 WtdLinear 
1.02 .023 I 
2.00 .001 Accept o 
4.90 -.105 n 
10.8 .048 StdAdd c 

Mean >:RSD Relative Absorbance 
SI -61 0 -61 
IS2 5618 0 5618 
53 27388 0 27388 
54 53948 8 53948 
;S5 132525 8 132525 
S6 272436 0 272436 
| 

jNeu calibration coefficients stored 

218 



Folder: HG102211 Page 
10:15:37 22 Oct 1998 Protocol: HGNORM 

Line Cone. Units SD/RSD 1 2 3 4 5 

*** Check Standard: 3 Ck3 seq: 6 10:15:37 22 Oct 1998 HG 
Line Flag %Rcv. Found True Units SD/RSD 
Hg 103. 2.58 2.50 ppb .000 

3& *** Check Standard: 1 Ckl Seq: 7 10:18:07 22 Oct 1998 HG 
Line Flag Found Range(+/-) Units SD/RSD 
Hg .080 .200 ppb .000 

*** Check Standard: 2 Ck2 CLXJ seq: 8 10:20:23 22 Oct 1998 HG 
Line Flag %Rcv. Found True Units SD/RSD 
Hg 99.5 4.98 5.00 ppb .000 

*** Check Standard: 1 Ckl Seq: 9 10:23:00 22 Oct 1998 HG 
Line Flag Found Range(+/-) Units SD/RSD 
Hg .081 .200 ppb .000 

*** Sample ID: Seq: 10 10:25:15 22 Oct 1998 HG 
98C0503-CRA 

Hg .222 ppb .000 .222 

*** Sample ID: Seq: 11 10:27:28 22 Oct 1998 HG 
98C0503-MB1 

Hg .010 ppb .000 .010 

*** Sample ID: Seq: 12 10:29:41 22 Oct 1998 HG 
98C0503-LC1 

Hg 4.70 ppb .000 4.70 

*** Sample ID: " Seq: 13 10:32:14 22 Oct 1998 HG 
9810L066-001 

Hg .009 ppb .000 .009 

*** Sample ID: Seq: 14 10:34:27 22 Oct 1998 HG 
9810L066-001R 

Hg .023 ppb .000 .023 

*** Sample ID: Seq: 15 10:36:40 22 Oct 1998 HG 
9810L066-001S 

Hg 1.07 ppb .000 1.07 

*** Sample ID: Seq: 16 10:38:59 22 Oct 1998 HG 
9810L066-002 

Hg .013 ppb .000 .013 

*** Sample ID: Seq: 17 10:41:13 22 Oct 1998 HG 
9810L066-003 

Hg .021 ppb .000 .021 
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Folder: HG102211 Page 
10:43:27 22 Oct 199S Protocol: HGNORM 

Line Cone. Units SD/RSD 1 2 3 4 5 

*** Sample ID: Seq: 1C 10:43:27 22 Oct 199' :G 
9810L066-004 

7? .021 ppb .000 .021 

* * Sample ID: Seq: 19 10:45:41 22 Oct 19 HG 
9810L066-005 

He .015 ppb .000 .,15 

*** Check Standard: 2 Ck2 Seq: 20 10:47:56 22 Oct ±998 HG 
Line Flag %Rcv. Found True Units SD/RSD 
Hg 104. 5.19 5.00 ppb .000 

*** Check Standard: 1 Ckl Seq: 2: 10:50:32 22 Oct 1998 HG 
Line Flag Found Range(+/-) Units SD/RSu 
Hg .081 .200 ppb .000 

*** Sample ID: Seq: 22 10:52:47 22 Oct 1998 HG 
9810L066-006 

Hg .033 ppb .000 .033 

*** Sample ID: Seq: 23 10:55:00 22 Oct 1998 HG 
gsiOLoee-oo"7 

Hg .020 ppb .000 .020 

*** Sample ID: Seq: 24 10:57:12 22 Oct 1998 HG 
9810L066-00S 

Hg .016 ppb .000 .016 

*** Sample ID: ' " Seq: 25 10:59:25 22 Oct 1998 HG 
9810L066-009 

Hg .014 ppb .000 .014 

*** Sample ID: Seq: 26 11:01:38 22 Oct 1998 HG 
9810L066-010 

Hg .013 ppb .000 .013 

*** Sample ID: Seq: 27 11:03:51 22 Oct 1998 HG 
9810L066-011 

Hg . 27 ppb .000 .027 

*** ; pie ID: Seq: 28 11:06:05 22 Oct 1998 HG 
9810L066-012 

Hg .022 ppb .000 .022 

**> neck Standard: 2 Ck2 C ^ J seq: 29 11:08:20 22 Oct 1998 HG 
Lii Flag %Rcv. Found True Units SD/RSD 
Hg 106. 5.31 5.00 ppb .000 
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Folder: HG102211 Page 4 
11:10:52 22 Oct 1998 Protocol: HGNORM 

Line Cone. Units SD/RSD 1 2 3 4 5 

*** Check Standard: 1 Ckl Seq: 30 11:10:52 22 Oct 1998 HG 
Line Flag Found Range(+/-) Units SD/RSD 
Hg .077 .200 ppb .000 
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pacra LabNet Philadelphia CYANIDE ANALYSIS LOG 

late: 
iVptstUtation Date(s):_iOd£S&^ 
L M 0 t h o d : OP21.1SL.Q335.4 Rev. 00 

OP21.1SL-033S.2 Rev. OS 
OP 21.fSN-9010A.1Rev. 

Distillation Logbook #: 
Circle one : 
Correlation Coefficient: 
Run Batch: 
Worksheet: 

Logbook #: IdrfH* 

Jj£&h 
Leeman AP200 / PE Lamba 

rr\xr\\F> 

RFW ^Standard 
QC 

R.S.T 
Absorbance 

@ 578 nm 
Final Results 

(Fg/L or mg/kg) 
Time 

HH:MM Comments 

n.rwf* t?fir> 

^ 

\o\.<v»4 \ . ^ q 

wry ) 

rs ftoio 

- c r ? . rs r rvs 
rv\H*> 
r v m r } Mrvrt 
rvrsW 

mo/ 
\MQ(D 

rvrMrs ^ . / « n | \Hm 

n \ \Mr^ 

r>.nrr\ 

* - r v f i P V i 

5 \M\I 

- -aft qo .cn 
'S* • metrte sptfca. T" • matrta aptfca dupNcata. "R* • raptfcata 

ExampM Calculation: 
Y • mX • b; whara Y 

m 

1 Inatrurnant reading 

X • ccncantrvtton (mg/L) 
Anal CMutt • mg/L x cttuUon factor 

Standard: 10 Prap Data ExpirData 
ICAL 

ICV/CCV 1 
LCS 

/ 
MS Reviewed By/Date: 

RFVV21-21L-016/E-06/97 Pag»* 029 223 



gtcra LabNet Philadelphia CYANIDE ANALYSIS LOG 

^yst/Oate: "TTT) i .oro,. 
oistillation Date(s):_i£U£ s2£_ >£. 

Method: OP 21.1SL-033S 4 Rev. 00 

OP21-1SL.Q33S.2 Rev. OS 

OP21.15N.9010A.1Rev. 

Oistillation Logbook #: 
Circle one: 
Correlation Coefficient: 
Run Batch: 
Worksheet: 

Logbook * JjL£La 

(jfm 
Leeman AP200 / PE L a m b j k 

rn\oiP 

*S* • matrix apifca. "? matnx apiea dupdeata, "R* • rapacato 
Exampta CalcutaOr 
Y • mX • b; wttarr < • inatrurnant raadlng 

b-Mareaot - m v - ( ^ T 
X • coociitraUun (meyLV̂ J 

AnalraauR• rr.. . xdriuttonfactor 
SttndaVd* Prap Data Exp* Data 

ICAL 

ICV/CCV VJ ' Y -
LCS 

m t 1 1 MS s ) Reviewed By/Date: tit 
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LabNet Philadelphia CYANIDE ANALYSIS LOG 

/ u MiySt/Date: T r Y ) .rrvi, • ir>-iM P R 
" .,.i~»i~n nat A/SI • \rs - —' pdtjjlation Date(s): ip -H-REr 
^ O d : OP21-15L.Q33S.4 Rev. 00 

OP 21-15L-0335.2 Rev. 05 

OP 21.15N-9010A.1.Rev. 

Distillation Logbook #: 
Circle one: 
Correlation Coefficient: 
Run Batch: 
Worksheet: 

Logbook #: 

Leeman AP200 / PE Lamba 3 

rn\nH 
RFW #/Standard 

QC 
R.S.T 

Absorbance 
@ 578 nm 

Final Results 
(Fg/L or mg/kg) 

Time 
HH:MM Comments 

Cur 
o . o o n vo.<v~l 

o . o n ? , ^ . r T l / « I io<¥=» 

to rs.on 
P O \c\*n 

=>o 

l o o \o«fl 
l f * iO o^.PoM 
P o o P o f V O S P \o*4l 

- r r n o>. i ^ S M_»?U 

^ . m n Mo. rs • 

r\A&Lo -

i o . r } un i 
i 

q^inLPP i - n o * -o .o rM Ij 
- n n q M r v O tuQ 

- - r v o o \ \ l P O 

- o . o o \ *. \ . VoM I U P \ 

o . r v w \ . \ \ s >W.ttS 1 
-O.CXTY** L V . PP< n 

-<Xf> . - O O O P \ I P ^ 

"S" • matrix spaa, T » matrte spata dupacata, "R* • rapacata 

Exvnpw Calculation: 
Y»mX*b; whara Y «inatrurnantraadtng 

m < 
b-Marcapt - n r \ T M ^ 
X • concantratiun (mg/L) 

Ann raautt « mg/L x dilution (actor 
Standard: 10 | Prap Data ExpirOata 
ICAL 

cv/ccv °* 
ICS 

MS Reviewed By/Date: 

RFW21-21L-O16/E-08/97 Page*# 033 22\ 



if*** 
8& ' 

LabNet Philadelphia CYANIDE ANALYSIS LOG 

ate: 
r. iate(s):_101ii4Jsa. 

f5l#od: QP21.1SL-033S.4Rev.00 

OP 21-15L-0335.2 Rev. OS 

OP21.1SN-9010A.1Rev. 

Distillation Logbook #: 
Circle one: 
Correlation Coefficient: 
Run Batch: 
Worksheet: 

Logbook #: 

i n A P 2 0 0 / P E L a A 

II oO 

RFW* ndard 
QC 

R.S.T 
Absorbance 

@ 578 nm 
Final Results 

(Fg/L or mg/kg) 
Time 

HH.MM Comments 

ffilOl.rV5^ "oF=> S Ov 1*4. m l ^ WPL0 

c n ) ***** Q ^ . ^ o ^ 

r v o o \ * I O . O J 
"""" -rtwWW^ 

o . r w 4 

- O f D Os.OOft 

- o o * - O O v O \ i o . Q V > e > i . ^ 
i .o f W 7 \lftf* 

^ os. \L<Vo 

- O C P OvOOfTK i - O . ^ V o A \l*r4 

q«i_r\inrs. i_r , Os.OP*?S \ l«f i i 

-no* # 

0»\rsi rv>4 - o o i 

r»o< ^ 
rs rvM imn 

_ _ _ _ 

T - matrix I odea, T~ > matrix aptta duattcata, "R* • rapacnta 

ntraadjng 
Exampto Caiculabon: 
Y - mX> t> *nara Y • inatrurnant i 

m»*topa • C | ~> / *V" l 
bXntareapt - r O O T i l _ * 
X • concantraoon (mgA) O 

Anatraautt • mg/l x dilution factor 
Standard: 

ICAL 

ICV/CCV 

LCS 

MS 

ID 

ES a 

Prop Data ExptrOata 

Reviewed By/Date: /olltl Vi 
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R«cra LabNet Philadelphia 

Analyst: 
Date 
Start Time/Temp: «>3o 
End Time/Temp: noo/vfC' 

MERCURY PREPARATION 

HlrM Instrument ID 
Balance #: /NA 

Logbook* 
Prep Batch: ffCCSDZ 
Worksheet: Mti /dZZ/' 

pH < 2 for Liquids? _ Yes Ajfo No 

Pipette Calibration (Daily) OP No. L-ME-7470A. Rev 00 
L-ME-245.1CLP-M. Rev.00 ' 

(If no; designate affected samples in Comments column, art initiate an 
SDR) 

Recra 
Batch # 

Container 
Number 

Spike j Spike 
Volume I Cone. 

(mL) |(ug/L) 

Initial Wt. 
or Volume 
(g ormL) 

Final Sample 
Volume 

(mL) 

Cc vtments, 
% Solids, etc. 

i 

6J*D i I 

rt I.0SO \ 

£dMt J.SVb j 

If 

CW <?!f 6.Z5V \f.o 
$71 i J mi lio\ 
7JQ ff.ZOa^ - 1X6*03 J— ^ 

(flit &> 
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per* LabNet Philadelphia 

: Start Time \r+\r> End Time: UHf) 

CYANIDE DISTILLATION 
Logbook #-. / efr&{-\ 

Analysis Logbook#> Iri o 
Prep Batch: QFr\YC\<rfK 
Macro / Midi Note: 
Midi Oistillation - Leeman P1214 

Method Number 21.1SL-0335.2. Rev. 

21.15N-9010A.1. Rev 

[. RFW #VStandard QC: 
R.S.T 
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Final 
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(mL) 

pH 
>12 
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LabNet Philadelphia 

^tTlme o**^ End Time: CROP 

CYANIDE DISTILLATION 
Logbook #: trf=P& 

Analysis Logbook * (dt£>4» 

Prep Batch: qftbCMoO 
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Method Number 21.151 *3S.2. Rev. 
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% SOLID/% MOISTURE ANALYSIS RECORD 
I 
| RECRA LABNET PHILADELPHIA 
I Analyst: " m n ) ^ ' j Logbook*: (qjsrfft 
r start Date/Time/Temp: \rviP-<3^ \ \rv^ \ n n ° Method: S T D 
' end Date/Time/Temp: I A - I O , ^ R r f l i ^ \ ™ n ° Worksheet: \AW» 

Balance ID: ^ 5 Prep Batch: Qff I «frnfi?w» 

Sample ID 
(RFW # or Std) 

Container 
wt(g) 

Initial wt (g) 
(Sample & 
Container) 

Final wt (g) 
(Sample & 
Container) 

% Solid % Moisture J 

1 
r V « A T | 1 

q.wo^ <rS. m./ri? I 
v.r>q°> Co./oqt 
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q . * * q £ 

u . i - rq , l l . ^ O i n 9r«.*W 
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Q Q T I 
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- 0 0 7 

i.pq«s t l . r V o " ) o s -aq 
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Example Calculations: % solids = Pan and dry sample wt (cri • pan wt. (a) x 100 

Pan and wet sample wt. (g) - pan wt. (g) 

% Moisture = 100% - % solids result I * 

Reviewed By/Date: */^t 
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Recra LabNet Phiadelphia 

Date: J o k i l l X 
Analyst: - L ™ ^ 

Instrument ID: 

ICP RUN LOG 

Logbook*: ( j 1 " ^ 
Peak Profile: - n • _K3 ^ 
Spectral Shift: Units: LL 1 @ Time: \ ) n 7 

Data File Digest 
Batch 

CHant Batch 
Number 

• of 
SPLS 

Method 
FHe 

Trans. 
UMS 

Reoro-
FHa 

(Y/N) 
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/ 
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\ 

\ 

, \ J 
Standard ID Prep Date Exp Date 

ICAL ; 6 *H< f -7 i 
ICV/CCV j J U — -

Reviewed by/Date 
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Recra LabNet Philadelphia 

Date: 

ICP RUN LOG 

Logbook*: 
Analyst: 

Instrument I D : T R \ 

Peak Profile: —O d\~lQ<Z%* 
Spectral Shift: Units: \ZT\ @ Time 

Data File Digest 
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Number 
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File 
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Comments 

3<ZU3>oo HMSOBCL 
CfeU .na< 
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1 

Standard ID Prep Date Exp Date 
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ICV/CCV _L_ Daily Reviewed by/Date. 
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Page* Q 0 7 Q B 
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Recra LabNet Philadelphia 

LEEMAN PS200 MERCURY ANALYSIS LOG 
Date/Analyst 
Wavelength 
Ins? ment ID 

253.7 nm' 

Logbook # ^ 
Prep Logbook* 
Stds. Logbook # V£7 7 
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Insert clean magnesium perchlorate drying tube 
Check level of 10% HCI in rinse tank 

Check level of 10% stannous chloride in bottle 
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THERMO NUTECH - OAK RIDGE 
SAMPLE RECEIPT CHECKLIST 

QCP-002-2 

ORK ORDER # 9 8 | ft- 1 7 g 

SAMPLE MATRIX/MATRICES: 

WERE SAMPLES: 

1.)-RECEIVED IN GOOD CONDITION? 

2) IF AQUEOUS, PROPERLY PRESERVED? 

WERE CHAIN OF CUSTODY SEALS: 

1) PRESENT ON OUTSIDE OF PACKAGE?" 
2) UNBROKEN ON OUTSIDE OF PACKAGE? 
3) PRESENT ON SAMPLES? 
4) UNBROKEN ON SAMPLES? 

(CIRCLE ONE OR BOTH) 

AQUEOUS (ffON-AQUEOLfe 

(CIRCLE EITHER 
YES, NO, OR N/A). 

<2> 
Y 

OR 
OR 

OR 
OR 
OR 
OR 

N 
N 

N 
N 
N 
N 

WAS CHAIN OF CUSTODY PRESENT UPON SAMPLE RECEIPT? OR N 

ANY OF THE ABOVE ARE CIRCLED "NO", A DISCREPANT SAMPLE RECEIPT REPORT 
SR) HAS BEEN ISSUED. 

•REMARKS: 

SIGNATURE DATE: V o / a y f o g 

Copy No. "quality nuclear services" 

0015 



SECTION III 

CASE NARRATIVE 
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Fhermo NUtech 

TNU-OR-9152 -

November 12, 1998 

Ms. Dianne Therry 
RECRA Environmental, Inc. 
208 Welsh Pool Road 
Lionville, PA 19341 

CASE NARRATIVE 
Work Order #98-10172-OR 

South Carolina DHEC Lab ID #84013001 

SAMPLE RECEIPT 

This work order contains twelve soil samples received 10/29/98. These samples were 
analyzed for Radium-226/228. 

CLIENT ID RFW# LAB ID 

WGSB1-7 9810L066-001 98-10172-04 
WGSB1-12 9810L066-002 98-10172-05 
WGSB1-20 9810L066-003 98-10172-06 
WGSB1-30 9810L066-004 98-10172-07 
WGSB1-40 9810L066-005 98-10172-08 
WGSB2-7 9810L066-006 98-10172-09 
WGSB2-10 9810L066-007 98-10172-10 
WGSB2-20 9810L066-008 98-10172-11 
WGSB2-30 9810L066-009 98-10172-12 
WGSB2-42 9810L066-010 98-10172-13 
WGSB3-7 9810L066-011 98-10172-14 
WGSB3-10 9810L066-012 98-10172-15 

ANALYTICAL METHODS 

Radium-226 was analyzed using EPA Method 903.0 modified. Radium-228 was analyzed 
using EPA Method 904.0 modified. 

SPECIAL PROBLEMS OR UNUSUAL CIRCUMSTANCES 

RADIUM-226 

Samples demonstrated background equivalent results for Radium-226 activity. Results for the 
replicate demonstrated an acceptable normalized difference. Results for the laboratory control 
sample demonstrated an acceptable normalized difference. No significant problems were noted 
during the analysis process. 

RADIUM-228 

Samples demonstrated background equivalent results for Radium-228 activity. Results for the 
replicate demonstrated an acceptable normalized difference. Results for the laboratory control 
sample demonstrated an acceptable normalized difference. No significant problems were noted 
during the analysis process. 

Page 1 of 2 



CERTIFICATION OF ACCURACY 

I certify that this data report is in compliance with the terms and conditions of the Purchase 
Order, both technically and for completeness, for other than the conditions detailed above. 
Release of the data contained in this hard copy data package and in the electronic data 
submitted on diskette has been authorized by the cognizant project manager or his/her designee 
to be accurate as verified by the following signature. 

Laboratory Manager 

Date: 11/12/98 

Page 2 of 2 
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SECTION IV 

ANALYTICAL RESULTS SUMMARY 
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U. S. Department of Commerce 
MalcolmAaldrige 

National bure»M of Standard* 
Emm Ambfcrr. l>rcclnf 

QA/QC R E ^ E Q ^ 
tfr l/lH t̂ initials ijSC 

^National ^nvtnn af ĵ tandartfs 

Certificate 
Standard Reference Material 4251B 

Radioactivity Standard 
Radionuclide 

Source identification 

Source description. 

Solution composition 

Mass 

Radioactivity concentration 

Reference time 

Random uncertainty 

Systematic uncertainty 
Total uncertainty 

(Random plus systematic) 

Photon-emitting impurities 

Half life 

Measuring instrument 

Barium-1.33 

4251B-V7 

Liquid Tn NBS borosilicate-glass 
ampoule U)* 

Approximately 118 pg BaCl2 per 
gram of 1 molar hydrochloric 
acid (2) 

ST. 00VJT2_ grams 

4.524 x 105 Bq g-1 (s~lg-l) 

1400 EST June 10, 1981 

0.06 percent (3) 

1.38 percent (4) 

1.44 percent 

None observed (5) ' 

10.48 ± 0.04'years (6) . 

NBS pressurized "4TT"Y ionization 
chamber calibrated by 4*(e,x)-Y 
coincidence and anti-coincidence 
efficiency-extrapolation technique 

This Standard Reference Material was prepared in the Center for Radiation Research, 
Nuclear Radiation Division, Radioactivity Group, Dale D. Hoppes, Group Leader. 

Washington, D.C. 20234 
December, 1981 

George A. Uriano, Chief 
Office of Standard Reference Materials 

00023 
*NnfPC nn b*rk 



RADIOACTIVE REFERENCE STANDARDS 

SOLUTION 

Principal Radionuclide Half-Li; 

Radionuclide JJCK 
Activity fi&l fym /wl 
Volume 

Chemical Composition 
of Solution 

/O. * U t Q t u , 

4*? 
Solution Number SflU Z51 B-jpg <»>^' 
Activity Date Ltfo/Qt 

Ampoule/Solution 
Empty Ampoule 

Dilution Instruction: 

DJUL 26 r»JL 4o IK 

Dilution Solution Used 1 yy\ t\U. 

Calculations: Activitv/ml x Volume (ml) x decay factor 
Final Volume (ml) 

Decay correction: /NL..-»V 
Final Activity 
Expiration Date 

Diluted by 

Approved by I\X^K|V^ _ ^ 

to Activity Date: 
per ml 
New Solution Number 

Date &1 nft& 

louo Tot£l Volume 
Al A 

Date | 

QC-009 
Rev: o 
Date: 18 March 1992 

00024 



CERTIFICATE OF CAUD3RATIC >IrjA/QC 
ALPHA STANDARD SOLUTION 

REVIEWED 
t i t d-J&fa f initials J j T 

Radionuclide: 

Half Life: 

Catalog No.: 

Source No.: 

Ra-226 

1600 ± 7 years 

7226 

453-26 

Description of Solution 
a. Mass of solution: 

b. Chemical form: 

c. Carrier content: 

d. Density: 

Radioimpurities 

Customer: TMA EBERJLINE 

P.O.No.: VH1888 

Reference Date: February 1 1994 12:00 PST. 

Contained Radioactivity: (Ra-226) 1.001 ^Ci. 

Contained Radioactivity: (Ra-226) 37.0 kBq. 

5.1864 g (in a 5 ml Flame Sealed Ampoule) 

Ra(N03)2 in 1 N HN03 

None added 

1.0318 g/mJ@20*C. 

None detected(other than daughters) 
Radioactive Daughters 

Rn-222, Po-218, At-218, Pb-214, Bi-214, Po-214, Tl-210, Pb-210, Bi-210, Po-210 and Tl-206. 

Radionuclide Concentration 

Method of Calibration 

(Ra-226) 0.1929 uCi/g. 

Weighed aliquots of the solution were assayed using gamma spectrometry: 
Energy peak(s) integrated under: 186 keV. 
Branching ratio(s) used: 0.03S 1 gamma rays per decay. 

Uncertainty of Measurement 
a. Systematic uncertainty in instrument calibration: +3.4% 

b. Random uncertainty in assay: +3.1 % 

c. Random uncertainty in weighing(s): +0.2% 

d. Total uncertainty at the 99% confidence level: ' +4.6% 

NIST Traceability 

This calibration is implicitly traceable to the National Institute of Standards and Technology. 

Leak Test(s) 
See reverse side for Leak Test(s) applied to this source. 

Notes 
1. Nuclear data were taken from Table of Radioactive Isotopes", edited by Virginia S. Shirley, IP86. 
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit traceability for a number of nuclides, 

based on the blind assay (and later NIST certification) of Standard Reference Materials (As in NRC Regulatory Guide 4.13). 

QUALITY CONTROL 

Date Signed 

ISOTOPE PRODUCTS LABORATORIES 
1800 North Keystone Street 
Burbank, California 91504 
r818> 843-7000 
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RADIOACTIVE REFERENCE STANDARDS 

SOLUTION 

Principal Radionuclide 

, . o 22(. [X Radionuclide Kft-
Activity ZZZZ.LL ^j^l 
Volume 

Chemical Composition 
of Solution 

Half-Life 

Solution Number 
Activity Date 2. £*Jbrv*~̂  <<?"T̂ T 

1^ 
Ampoule/Solution 
Empty Ampoule 

Dilution Instruction: Dilution Solution Used 1 AJ tifiiOj 

Calculations: Activitv/ml x Volume fml) x decay factor 
Final Volume (ml) 

Decay cnrrprt- inn:^j ^n,. ^ v {. 
Final Activity ^ ^ ^ V u J -
Expiration Dat,e £/«//^T^ 

to Activity Date: 
per ml A/ A Total Volume 

Diluted by 

Approved by KM^N^ . 

QC-009 
Rev: o 
Date: 18 March 1992 

3 

New Solution Number 

Date 

Date 

AM 

^ T r V * 
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05/04/1998 11:41 5057S15416 THERMO NUTECH PAGE 03 

Rational 3mltttute of StanbarosS & 2Cecf)nolrjgp 

Certificate QA/QC REVIEWED 
Standard Reference Material 4339A 
Radium-228 Radioactivity Standard 

This Standard Reference Material (SRM) consists of radioactive radium-228 nitrate, non-radioactive barium 
nitrate, and nitric acid dissolved io 5 mL of distilled water. The solution is contained in a flame-sealed NIST 
borosilicatc-fbai ampoule. The SRM is intended for the calibration of alpha-particle and gamma-ray counting 
instruments and for the monitartng of radiochemical procedures. 

Radiological Hazard 

The SRM ampoule contains radium-228 with a total activity of approximately 1 kBq. Radium-228 decays by 
beta-partiefc emission- The progeny of radium-228 have a total activity of approximately 7 kBq and decay by 
alpha- and beU-parudc emission. None of the alpha or beta particles escape from the SRM ampoule. During 
the decay process X-rays and gamma rays with energies from 8 keV to 3 MeV are also emitted. Most of these 
photons eaeape from the SRM ampoule and can represent a'radiation hazard. Approximate unshielded dose 
rates at several distances (aa of the reference time) arc given in note [a]'. The SRM should be used only by 
persons qualified to handle radioactive material 

Chemical Hazard 

The SRM smpnulc mntmî  nitric add (HN03) with a concentration of 1 mole per liter of water. The solution 
is corrosive and represents a heahh hazard if it comes in contact with eyes or skin. If the ampoule is to be 
opened to transfer the solution, the recommended procedure is given on page 2. The ampoule should be 
opened only by persons qualified to handle both radioactive material and strong acid solution. 

Storage and Handling _ 

The SRM should be stored and used at a temperature between 5 and 65 "C. The solution in an unopened 
ampoule should remain stable and homogeneous until at least April 2004. 

The ampoule (or any subsequent container) should always be clearly marked as containing radioactive 
material. If the amprwikw Is trmmportcd it should be packed, marked, labeled, and shipped in. accordance with 
the applicable rational. mternatkmaL and carrier regulations. The solution in the ampoule is a dangerous 
good (hazardous material) both because of the radioactivity and because of the strong acid.. 

Preparation 

This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division, 
Radioactivity Group. J.M.R. Hutchinson, Group Leader. The overall technical direction and physical 
measurements leading to certification were provided by L.L. Lucas of the Radioactivity Group. 

The support aspects involved in the preparation, certification, and issuance of this SRM were coordinated 
through the Standard Reference Materials Program by N.M. Trahey. 

Gutnersbarg, Maryland 20899 Thomas E. Gills. Chief 
August 1995 Standard Reference Materials Program 

SRM 4X»A,pagB 1 at 6 Noict ind reference! arc on pagca l*fid 6. 
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RtupiTBrliri Procedure for Opening the SRM Ampoule 

1) • If the SRM solution is to be diluted, it is recommended that the diluting solution have a composition 
cotnpejvbte to that of the SRM solution. 

2) Wear eye protection, gloves, and protective clothing and work over a tray with absorbent paper in it. 
Work in a fume hood. In addition to the radioactive material, the solution contains strong acid and 
is corrosive. 

3) Shake the ampoule to wet all of the inside surface of the ampoule. Return the ampoule to the 
upright poution-

4) Check that all of the liquid has drained out of the neck of the ampoule. If necessary, gently tap the 
neck to speed the process. 

5) ' Holding the ampoule upright, score the narrowest part of the neck with a scribe or diamond pencil. 

6) Lightly wet the scored line. This reduces the crack propagation velocity and makes for a cleaner-
break. 

7) Hold the ampoule upright with a paper towel, a wiper, or a support jig. Position the scored line away 
from you. Using a paper towel or wiper to avoid contamination, snap off the top of the ampoule by 
pressing the narrowest part of the neck away from you while pulling the tip of the ampoule towards 
you, 

8) Transfer the solution from the ampoule using a pyenometer or a pipet with dispenser handle. 
NEVER PIPETTE BY MOUTH. 

9) Seal any unused SRM solution in a flame-sealed glass ampoule, if possible, to minimize the 
evaporation loss. 

See also reference [4]". .. -

SRM 4XMA. pe«e 2 erf 6 *Notei and reference! are on pagei S aneS 6. 
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0 3 / O t ( 1 J 3 Q X A . H i 3 0 3 ( O A J ^ J . o 

P1UQEBRTIES OF SRM 4339A 
(CaHtkA TalcMti are shown In bold type) 

c~.TT^. tf^.i.ftik«.,w mnnber 1 NIST SRM 4339A | 
; , 

Phvrical fiuuullks: 
Source description Liquid in flame-sealed NIST borosilicate-glass ampoule 

Ampoule specifications Body outside diameter (16-5 ± 0.5) mm 
Wall Thickness (0.60 ± 0.04) mm 
Barium content Less than 2.5% 
Lead-oxide content Less than 0.02% 
Other heavy elements Trace quantities 

Solocftoa dausry (1JB1 ± 0.002) g'tnL"1 at 22.8 *C [b)m 

Solution rnaaa (S.162 ± 0.002) g [b] 

Chemical Properties: 

Solution eocnposition Chemical 
Formula 

Concentration 
(mol-L - 1) 

Mass Fraction 
(g-g~') 

Solution eocnposition 

H aO 
HN0 3 

Ba(N0 3) 2 

Ra(N0 3) 2 

54 
1.0 

3 x 10u 

1 x 1(T10 

0.94 
0.06 

8 x IO"5 

3 x 10'n 

R ndfcfiteslriaJ ft opeiuea: 

n i i i l f i l i RadlBBs-228 

I Rafcrene. tee 1200 EST, 12 April 1994 [c] 

| Mesih lfl»Uj irfo^«c*»Bfc» [d] 214.5 Bq-gT1 

| Reftaefce asnjfedasl H I nlnlMj (*-2) 2J0* [e] 

|| Photau êaittBiaj hnpunoes Radium-226: ( I J ±03) Bq-g"1 [bfl 

| Half Uvea uaed Radium-228: (5.75 ± 0.03) a [g] 
Ardnrum-228: (6.13 ) h 
Thorium-228: (1.913 ± 0.002) y 
Radtum-224: (3.66 ± 0.04) d 
Radon-220: (55.6 ± 0.1) s 
Polonium-216: (145 241 2) ms 
Lead-216: (10.64 ± 0.01) h 
Biamuth-212: (60.55 ± 0.06) m 
Polonium-212: (298 ± 3) ns 
Thsllium-208: (3.035 ± 0.004) m 

Measuring uuru urocnis Calibrated germanium spectrometer systems 

SRM 43MA. pa«a 3 of ft 'Notes and references are on pagei 5 and 6. 
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THA/Eberlina' 
Albuquerque Laboratory 

QA/QC REVIEWED 

RADIOACTIVE REFERENCE STANDARDS 

SOLUTION 

Prlaglpa,! Radionuclide 

Radionuc l ide A > < / / o M * » ' Z < f < f t 

A c t i v i t y 2 / V . S & J / y s . 

volutpe «5?<»— <~ 

chemical Compos i t ion 
o f S o l u t i o n 

H a l f - L i f e 

S o l u t i o n Number 

A c t i v i t y Date V ~ / < ? 7 T 

ftwpou ley /So lu t ion /g.S% 7Z7 / 
{ 0 Q m C 2 " 7 ^ c p « £ Empty FZ/fSf\-

-5". O*?*? 7 Cpui Volume 

D i l u t i o n I n s t r u c t i o n : D i l u t i o n S o l u t i o n Used: 

c a l c u l a t i o n s t A c t i v i t y / m r , x v o i u m e / m L , x D e e a v F a c t : o r 

_ ^ — A F i n a l Volume (mL) ^ 

Decay C o r r e c t i o n : Q , 7 ^ " / t o A c t i v i t y Date : 

F i n a l a c t i v i t y : ] ? f . Z < j C(p*y per mX ^ T o t a l volume. 

E x p i r a t i o n Da te i 

D i l u t e d b y : 

Approved by : 

__ New solution Number f~~~/Q 

Date: 

Date: 

REV 2 1 1 / 0 3 / 9 4 QC-01-6 
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Thermo NUtech - Oak Ridge 

QUALITY CONTROL PROCEDURE 

Title: Radioactive Reference Standard Solutions & Records 

QCP-009 
Rev. S; 9/29/97 

Page 9 of 9 

THERMO NUTECH - OAK RIDGE LABORATORY 

RADIOACTIVE REFERENCE STANDARD 
SOLUTIONS 

QCP-009-1 

RA-Q 

Principal Radionuclide Half-Life 

Radionuclide 
Activity 
Volume 

2 2 Solution Number A/T<T f?p/i fcioj) 
Activity Date S'/jllB 

Chemical Composition 
of Solution 

Ampule/Solution 
Empty Ampule 

1W NO?) 

Dilution Instruction: Dilution Solution Used I A4 rr A/0-> 

/ rt*tJrO\ -IcW^ ucb»< 4© / £ jj*^ fc5() 22 2 ^ \ * tifSOj 

Calculations: Activity/ml x Volume (ml) x decay factor • . < 
Final Volume (ml) 

Decay correction: /VA to Activity Date: S / ^ / f 8 
Final Activity o«5? ^pm per ml ? 2 f l , I ffi ^ Total Volume 
Expiration Date 

Diluted by ,({/t l 

Approved by 

New Solution Number A) 

Date s/fAff 

Date (£"7 

Copy No. U2 'quality nuclear services" 

0003 



SECTION VI 

QUALITY CONTROL SAMPLE RESULTS SUMMARY 



2L.XLS 

Thermo NUtech 
Oak Ridge Laboratory 

Calculation of LCS Normalized Difference 
Version 1.0 (12/14/96) 

DATE: 
WO#: 

Associated WO#s: 
Analyte: 

11/12/98 
98-10-172 

Ra-226 

LCS measured: 
LCS expected: 

C U . Measured: 
C U . Expected: 

Ra-226, dpm/ml: 
ml, Added: 

Certified Error% 
Known, pCi 

Known Error, pCi: 

Calculated By: 

Reviewed By 

104.88% 
100.00% 

11.20% 
4.60% 

2 Sigma 
3 Sigma 

44.35 
0.5584 
4.60% 
11.16 
0.51 

Normalized Difference 0.82 

Date: 11/12/98 

Date: 11/12/98 

Remarks: 

Calculation is based on one sigma counting uncertainty and expected uncertainty as required in the 

00034 
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2D.XLD 

Thermo NUtech 
Oak Ridge Laboratory 

Calculation of Replicate Normalized Difference 
Version 1.0 (2/11/97) 

DATE: 11/12/98 
WO#: 98-10-172 

Associated WO#s: 
Analyte: Ra-226 

Rep. Measurement 
Orig. Measurement: 

CU. Replicate: 
CU. Original: 

0.320 
0.200 
0.210 
0.174 

@ 2 Sigma 
@ 3 Sigma 

Normalized Difference 0.86 

R. P. Difference: 46.15% 

Calculation is based on one sigma counting uncertainty and expected uncertainty as required in the 

00035 

11/12/98 Thermo NUtech - Oak Ridae 9:33 AM 



Thermo NUtech 
Oak Ridge Laboratory 

Calculation of LCS Normalized Difference 
Version 1.0 (12/14/96) 

DATE: 11/12/98 
WO#: 9810-172 

Associated WO#s: 
Analyte: I Ra-228 

LCS measured: 
LCS expected: 

CU. Measured: 
CU. Expected: 

Ra-228, dpm/ml: 
ml, Added: 

Certified Error% 
Known, pCi 

Known Error, pCi: 

Calculated 

Reviewed By: 

93.72% 
100.00% 
10.44% 
1.20% 

Normalized Difference 

48.98 
0.5465 
1.20% 
12.06 
0.14 

2 Sigma 
3 Sigma 

Result 
Error 

11.3 
1.18 

Date: 

-1 

11/12/98 

Date: 11/t2/98 

Remarks: 

Calculation is based on one sigma counting uncertainty and expected uncertainty as required in the 
September 9,1996 Analytical Support Services agreement. 

00036 
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RPDND2R8.XLS 

Thermo NUtech 
Oak Ridge Laboratory 

Calculation of Replicate Normalized Difference 
Version 1.0 (2/11/97) 

DATE: 11/12/98 
WO#: 98-10-172 

Associated WO#s: 
Analyte: | Ra-228 ~ 

Rep. Measurement 
Orig. Measurement: 

CU. Replicate: 
CU. Original: 

0.556 

0.460 
0.999 
0.934 

2 Sigma 
3 Sigma 

Normalized Difference 0.14 

R. P. Difference: 18.90% 

Calculation is based on one sigma counting uncertainty and expected uncertainty as required in the 
September 9,1996 Analytical Support Services agreement. 

11/12/98 Thermo NUtech - Oak Ridae 

00037 
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SECTION VII 

LABORATORY TECHNICIAN'S NOTES 



RA-226 NOTES 
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RA-228 NOTES 
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SECTION VIII 

ANALYTICAL DATA (RADIUM-226) 
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Thermo NUtech 
. Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
2-NOV-1998 12:37:31 

*************************************************************** 

Spectral Pi l e : ND_AMS_ARCHIVE_C:C_9810172A-RA$01_RA.CNF 
*****************************************************************************^ 

BATCH ID: 9810172A-RA 
*-
* SAMPLE ID: 01 

SAMPLE DATE: 2-NOV-1998 00:00 * ALIQUOT: 1.000E+00 gram 
SAMPLE TITLE: SPIKE * DETECTOR NUMBER: 017 
ACQ DATE: 2-NOV-1998 09:01 * AVERAGE EFFICIENCY: 21.1% 
ELAPSED LIVE TIME: 10192. * RECOVERY: 100.00% 
TRACER ID: NONE * TRACER FWHM (kev) : 0.00 
LAMBDA VALUE: 0. * ROI TYPE:. STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-OCT-1998 12:54 * EFF CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B_017_30OCT98 * BKG ELAPSED TIME: 59913. 

* 
* 

SAF: - 1.13 

****************************************************************************** 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA pCi/ gram 2-SIGMA pCi/ gram 

PO-218 6003.0 766.12 3.57 100.0 9.621E+00 1.123E+00 1.632E-^j^ 

RN-222 5490.0 766.86 1.70 99.9 9.636E+00 1.124E+00 1.246E-01 

RA-226 4785.0 931.78 2.04 100.0 1.170E+01 1.311E+00 1.327E-01 

****************************************************************************** 

\\-7r<\t 
Date 

Date 
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Channel Contents for ND_AMS 

Channel 

1 0 0 
9 : 1 0 

17 0 0 
25 : 0 0 
33 0 0 
41 1 0 
49 1 0 
57 0 0 
65 0 2 
73 0 1 
81 1 1 
89 1 0 
97. 0 1 

105 0 0 
113 0 0 
121 • 0 0 
129 0 2 
137 0 0 
145 0 2 
153 0 0 
161. 0 1 
169 1 0 
177: 1 2 
185: 0 0 
193 : 1 0 
201: 1 2 
209: 4 2 
217: 1 3 
225: 3 2 
233 : 2 ' 3 
241: 5 3 
249: 2 3 
257: 2 2 
265- 1 3 
273 : 2 2 
281 5 1 
289- 3 2 
297 1 4 
305 3 5 
313 5 3 
321 2 3 
329 4 5 
337 9 7 
345 8 4 
353 9 2 
361 2 5 
369 4 2 
377 2 4 
385 4 6 
393 : 3 4 
401 : 7 4 
409 : 6 6 
417 : 4 5 
425 : 2 3 

ARCHIVE C:C 9810172A-RA$01_RA 

• 
0 0 0 0 2 0 
1 0 0 0 0 I 

0 1 0 1 0 0 
0 0 0 0 0 0 
0 0 0 0 1 1 
0 0 0 0 1 0 
0 0 0 1 0 0 
1 0 0 1 0 1 
0 0 0 d 1 1 
0 0 1 0 0 1 
1 0 0 2 0 0 
0 0 0 0 0 0 
0 0 0 0 1 1 
1 0 1 0 0 1 
0 1 1 1 0 0 

o - 1 1 0 1 - 0 
2 1 0 0 1 0 
0 2 0 1 2 0 
0 '1 0 0 1 0 
1 3 1 1 0 0 
1 i 0 0 0 0 
0 1 2 1 3 2 
1 3 2 0 2 1 
0 1 1 3 0 
1 1 1 0 1 

w. 0 1 0 1 4 2 
0 1 3 2 2 1 
1 1 1 0 1 1 
1 2 2 0 3 0 
5 3 3 - ' 1 1 1 
1 0 1 4 2 2 
1 4 ' 2 2 2 1 
1 2 1 3 3 2 
1 3 3 8 1 4 
4 2 2 .3 3 4 
2 5 3 3' ' 2 5 
2 1 7 . • • 3 ~ 3 2 
3 2 4 3 ' 3 2 
3 6 6 • 10 7 3 
4 3 1 • 4 6 4 
5. 3 5 1 4 5 
6 4 6 7 6 3 
6 7 4 2 8 1 
1 3 3 9 4 7 
7 3 1 2 4 8 
6 1 3 2 4 1 
3 1 3 7 4 8 
4 2 6 6 7 1 
6 5 6 5 4 
3 2 3 2. 2 
7 3 3 3 3 6 
2 5 4 5 2 3 
5 2 3 5 4 6 
4 1 6 3 tfooso 2 



433: 7 5 
441: 4 7 
449: 4 2 

'• 457: 1 • 3 

• 

1 
1 

0 
0 

481: 3 1 
489: 0 2 
497: 2 1 

. 505: 2 1 
513 : 2 0 
521: 1 4 
529: 4 0 
537: 3 3 
545: 2 5 
553 : 3 2 
561: 4 1 
569: 6 3 
577: 5 3 
585: 4 2 
593 : 3 1 
601: ' 8 2 
609 : 4 1 
617: 4 5 
625: 5 3 
633 : 6 10 
641: 1 3 
649: 8 3 
657: 6 4 

• 

5 
4 

10 
7 

681: 4 3 
689: 9 4 
697 6 2 

~ 705 8 7 
• 713 7 3 
721 2 6 
729 6 5 
737 3 5 
745 5 3 
753 0 2 
761 3 5 
769 7 7 
777 4 5 
785 6 5 
793 8 2 
801 4 7 
809 5 4 
817 4 6 
825 5 10 
833 : 3 1 
841 : 2 2 
849 : 2 4 
857 : 3 7 

• 

: 7 
: 0 

4 
2 

881 : 3 2 
889 : 3 3 
897 : 3 3 
905 : 1 2 

8 5 3 
6 8 3 
3 3 3 
2 0 1 
0 1 1 
3 1 2 
1 2 1 
0 4 2 
3 0 1 
1 1 2 
2 1 2 
1 1 3 
3 3 2 
6 3 2 
5 3 2 
3 3 0 
2 0 2 
6 5 0 
4 2 2 
4 2 3 
8 5 6 
3 " 5 6 
6 4 4 
5 2 5 
1 "4 7 
2 9 9 
6 2 6 
1 4 7 
5 7 6 
3 8 6 
7 8 5 
5 5 1 
2 1 5 
3 5 5 
4 2 5 
3 3 3 
6 9 8 
5 6 5 
3 10 5 
3 1 1 
5 2 2 
4 0 1 
3 6 9 
2 7 3 
3 8 4 
0 4 4 
.4.. 6 2 
5 4 2 
3 10 3 
5 7 7 
9 5 5 

10 5 2 
1 2 4 
7 0 2 
3 6 5 
1 2 4 
4 6 3 
8 2 5 
2 1 4 
2 2 5 

6 5 3 
5 6 1 
0 2 0 
1 0 1 
1 1 0 
2 1 1-
2 1 3 
2 1 . 3 

. 3 2 3 
1 2 0 
3 3 4 
1 4 4 
3 3 4 
3 2 4 
4 2 4 
1 4 4 
2 6 2 
5 8 6 
2 8 4 
2 1 5 
3 1 2 
2 4 - 7 
3 3 3 
5 5 1 
6 3 4 
5 . 6 7 
4 5 5 
3 9 4 
8 6 4 
4 6 9 
4 5 5 
7 5 4 
5 5 3 
5 5 7 
7 4 4 
6 2 2 
4 7 3 
8 6 7 
2 5 3 
8 1 8 
.0 1 6 
3 ' 3 5 

• -4 " 3 1 
7 * 3 _ 4 

• 8 4 3 
1 . 7 2 
5 7 4 
6 6 4 
8 11 8 
7 7 4 
5 6 5 
3 4 4 
6 2 3 
3 1 4 
3 8 4 
2. 4 6 
1 4 1 
3 4 6 
4 1 4 
6 2 . 4 
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913 : 5 5 8 4 2 3 6 
921 : 6 5 3 2 5 • 2 2 
929 : 6 1 8 3 1 6 4 
937 : 0 1 1 3 0 3 4 
945 : 2 4 1 1 0 3 2 
953 : 3 1 3 1 0 3 7 
961 0 0 3 0 1 1. 2 
969 2 2 3 1 1 3 2 
977 2 3 4 5 1 4 2 
985 : 4 4 4 1 4 5 1 
993 : 3 4 4 0 1 4 3 

1001: 4 2 0 2 1 1 7 
1009: 4 3 6 3 2 4 6 
1017: 6 3 6 2 5 6 0 

0006 



Thermo NUtech 
Oak Ridge Laboratory 

'Gross Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:37:15.30 

• tector ID: 17 
Live Time: 0 02:49:51.99 
Batch Id: 9810172A-RA 
Sample Type: RA 

Acquisition S t a r t : 
Real Time: 
Sample Id: 

2-NOV-1998 09:01:48.01 
0 02:49:44.99 
01 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 
2 0 
3 0 

4533.34 
5306.46 
5816.68 

825 
679 
680 

0478.01 352.70 230 227 8.09E-02 3.5 
0371.76 612.62 518 168 6.66E-02 3.8 
0378.14 777.20 703 147 6.67E-02 3.8 

Background Counts Within Peak Regions Generated: 2-NOV-1998 12:37:24.16 

Acquisition S t a r t : 30-OCT-1998 17:27:36.01 
Live Time: 0 16:38:32.99 " Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4505.27 12 0564.59 343.00 230 227 2.00E-04 28.9 
2 0 5272.56 10 0 2.69 661.50 518 168 1.67E-04 31.6 
3 0 5812.90 21 0110.23 776.00 703 147 3.51E-04 21.8 

Net Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:37:25.62 

—— Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4533.34* 932 0478.01 352.70 230 227 9.14E-02 3.5 
2 0 5306.46* 767 0371.76 612.62 518 168 7.52E-02 3.8 
3 0 5816.68* 766 0378.14 777.20 703 147 7.52E-02 3.9 

Flag: "*" = Peak area was modified by background subtraction 

00063 



VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 2-NOV-1998 12:37:28 

Configuration 
Analyses by 
Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy tolerance 
Err o r s propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO: [ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
SPIKE 

00:00:00 Ac q u i s i t i o n date 
Sample quantity 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s at 

2-NOV-1998 
01 
RA 
017 
0 02:49:51.99 

0.00 keV 
Yes 
Average value 

75.00 

2-NOV-1998 09 
1.0000 gram 

0 02:49:44.99 
8.00 
0.00 % 

Peak Energy 

0.1 

P o s t - N I D Peak S e a r c h R e p o r t 

I t Ene rgy A r e a FWHM Channe l L e f t Pw %Err F i t N u c l i d e s A c t i v i t y 
p C i / g r a m 

0 4 5 3 3 . 3 4 * 
0 5 3 0 6 . 4 6 * 
0 5 8 1 6 . 6 8 * 

9 3 2 4 7 8 . 0 1 3 5 2 . 7 0 ' 
767371 .76 . 6 1 2 . 6 2 
766378 .14 7 7 7 . 2 0 

230 227 7 . 0 
518 168 7 . 7 
703 147 7 . 7 

RA-226 
RN-222 
PO-218 

1 1 . 7 
9 .64 
9 .62 

00064 



Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
2-NOV-1998 12:38:49 

*********************************** 

Spectral F i l e : ND_AMS_ARCHIVE_R:R_9 
*********************************** 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
810172A-RA$02_RA. CNF 
******************************************* 

BATCH ID: 
SAMPLE DATE: 
SAMPLE TITLE: 
ACQ DATE: 

9810172A-RA 
2-NOV-1998 00:00 

BLANK 
2-NOV-1998 09:01 

ELAPSED LIVE TIME: 10186. 
TRACER ID: NONE 
LAMBDA VALUE: 0. 
TRACER DPM AT SAMPLE DATE: 0.000 
SAMPLE MATRIX: SOIL 
ENERGY CAL DATE: 
BKG FILENAME: 

30-OCT-1998 12:54 
B 018 30OCT98 

* 
* SAMPLE ID: 02 
* ALIQUOT: 1.0 0 0E+0 0 gram 
* DETECTOR NUMBER: 018 
* AVERAGE EFFICIENCY: 19.3% 
* RECOVERY: 100.00% 
* TRACER FWHM (kev) : 0.00 
* ROI TYPE: STANDARD 
* CONFIDENCE LEVEL: 4.65 
* LLD CONSTANT: 2. 71 
* EFF CAL DATE: 30-OCT-1998 12:54 
* BKG ELAPSED TIME: 59913. 
• 

* 
SAF: - 1.18 

****************************************************************************** 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA pCi/ gram 2-SIGMA pCi/ gram 

1P-218 6003 . 0 0.98 4.93 100.0 1.346E-02 7.699E-02 2.117E-01 

RN-222 5490.0 4.05 0.68 99.9 5.573E-02 6.595E-02 1.064E-01 

RA-226 4785.0 -0.35 1.53 100.0 -4.796E-03 3.543E-02 1.374E-01 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Analyst 

Me* Q 
Reviewer 

Date 

'/thin 
Date 

00065 
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Channel Contents for ND_AMS_ARCHIVE_R:R_9810172A-RA$02_RA 

lannel 

0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 . 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 o - 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 'o 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 6 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 1 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 ' 0 0 0 o * 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 . 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 ' ' 0 0 
0 0 0 0 0 ' "0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 • 0 0 0 
0 0 0 0 o • 0 . 0 0 
0 0 .0 - 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 1 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 . 0 0 
0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 
0 0 0 ' 0 0 0 0 0 
0 0 0 0 0 0 0 
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Thermo NUtech 
Oak Ridge Laboratory 

'•Gross Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:38:31.70 

Detector ID: 18 Acqu i s i t i o n S t a r t : 2-NOV-1998 09:01:48^^--
Live Time: 0 02:49:45.99 Real Time: 0 02:49:44.99 
Batch I d : 9810172A-RA Sample I d : 02 
Sample Type: RA 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4607.70 1 0 2.66 367.00 216 231 9.82E-05100.0 
2 0 5370.36 4 0212.80 626.00 509 170 3.93E-04 50.0 
3 0 5729.97 5 0 2.66 743.80 696 149 4.91E-04 44.7 

Background Counts Within Peak Regions Generated: 2-NOV-1998 12:38:42.46 

Acquisition S t a r t : 30-OCT-1998 17:27:36.02 
Live Time: '0 16:38:32.99 - Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4504.73 9 0 0.00 331.00 216 231 1.50E-04 33.3 
2 0 5272.55 4 0247.38 593.50 509 170 6.68E-05 50.0 
3 0 5811.03 29 0 54.53 770.00 696 149 4.84E-04 18.6 

Net Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:38:43.83 

—Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4607.70* 0 0 2.66 367.00 216 231-3.42E-05369.3 ' 
2 0 5370.36* 4 0212.80 626.00 509 170 3.97E-04 59.0 
3 0 5729.97* 1 0 2.66 743.80 696 149 9.60E-05286.0 

Flag: "*" = Peak area was modified by background subtraction 
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VMS Nuclide Identification Report V2.9 Generated 2-NOV-1998 12:38:46 

•

figuration 
lyses by 

Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy tolerance 
Errors propagated 
Efficiency type 
Abundance lim i t 

MCAO: [ALPHA] ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
BLANK 
2-NOV-1998 00:00:00 
02 
RA 
018 
0 02:49:45.99 

0.00 keV 
Yes 
Average value 

75.00 

Acquisition date 
Sample quantity 
Sample geometry 
Detector geometry 
Elapsed real time 
Half l i f e ratio 
Systematic Error 
Efficiencies at 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel Left Pw %Err F i t 

2-NOV-1998 09:01:48 
1.0000 gram 

0 0 2 : 4 9 : 4 4 . 9 9 0.0 
8. 00 
0 .00 % 

Peak E n e r g y 

N u c l i d e s A c t i v i t y 
p C i / g r a m 

0 4607.70* 
0 5370.36* 
0 5729.97* 

0 2 .66 
4212.80 
1 2.66 

367.00 
626.00 
743.80 

216 231738.5 
509 170118.0 
696 149572.1 

RA-226 
RN-222 
PO-218 

- 4 . 7 9 6 E - 0 3 
5 . 5 7 3 E - 0 2 
1 .346E-02 
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Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
2-NOV-1998 12:39:42 

*********************************** 

Spectral F i l e : ND_AMS_ARCHIVE_S:S_9 
*********************************** 

**************************************! 

810172A-RA$03_RA.CNF 
******************************************* 

BATCH ID: 9810172A-RA 
* 
* SAMPLE ID: 03 

SAMPLE DATE: 23-SEP-1998 00:00 * ALIQUOT: 5.020E -01 gram 
SAMPLE TITLE: WGSB1-7 *' DETECTOR NUMBER: 019 
ACQ DATE: 2-NOV-1998 09:01 * AVERAGE EFFICIENCY: 21.0% 
ELAPSED LIVE TIME: 10185. * RECOVERY: 89.50% 
TRACER ID: NONE * TRACER FWHM (kev): 0.00 
LAMBDA VALUE: 0. * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-OCT-1998 12:54 * EFF CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B_019_3 0OCT98 * BKG ELAPSED TIME: 59913. 

- * 
* 

SAF: - 1.17 

****************************************************************************** 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA pCi/ gram 2-SIGMA pCi/ gram 

PO-218 6003 . 0 0.77 3 .91 100.0 2.173E-02 1.396E-01 3.920E-<^£ 

RN-222 5490.0 9.51 1.02 99.9 2.680E-01 2.003E-01 2.440E-01 

RA-226 4785.0 11.37 0.34 100.0 3.198E-01 2.102E-01 1.785E-01 

****************************************************************************** 

A n a l y s t ~ 

Reviewer 

Ji 
Date 

Date 
7//c3/?/ 

• 
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Channel Contents for ND_AMS_ARCHIVE_S : S_9810172A-RA$03_RA 
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433 0 0 0 
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Thermo NUtech 
Oak Ridge Laboratory 

•.Gross Sample Counts W i t h i n Peak Regions Generated: 2-NOV-1998 12:39:26.19 

_ _ t e c t o r ID: 19 A c q u i s i t i o n S t a r t : 2-NOV-1998 09:01:48.03-
Live Time: 0 02:49:44.99 Real Time: 0 02:49:44.99 
Batch I d : 9810172A-RA Sample I d : 03 
Sample Type: RA 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4544.23 10 0588.34 346.00 214 236 9.82E-04 31.6 
2 0 5345.46 9 0404.96 623.11 513 172 8.84E-04 33.3 
3 0 5752.91 4 0198.66 757.25 702 149 3.93E-04 50.0 

Background Counts W i t h i n Peak Regions Generated: 2-NOV-1998 12:39:34.89 

A c q u i s i t i o n S t a r t : 3.0-OCT-1998 17:27:36.03 
Live Time: 0 16:38:32.99 - Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4503.81 2 0 12.73 331.50 214 236 3.34E-05 70.7 
2 0 5272.09 6 0338.74 598.50 513 172 1.00E-04 40.8 
3 0 5810.88 23 0122.25 776.00 702 149 3.84E-04 20.9 

Net Sample Counts W i t h i n Peak Regions Generated: 2-NOV-1998 12:39:36.38 

— Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4544.23* 11 0588.34 346.00 214 236 1.12E-03 32.6 
2 0 5345.46* 10 0404.96 623.11 513 172 9.34E-04 37.2 
3 0 5752.91* 1 0198.66 757.25 702 149 7.58E-05321.1 

Flag: "*" = Peak area was m o d i f i e d by background s u b t r a c t i o n 
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VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 2-NOV-1998 12:39:38 

Configuration 
Analyses by 
Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy tolerance 
E r r o r s propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO: [ALPHA]ALPHA8C97$1 
ROT PEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3 .2 
WGSB1-7 

00 Acquisition date 
Sample quantity 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s at 

23-SEP-1998 00:00 
03 
RA 
019 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75.00 

2-NOV-1998 09 
0.50200 gram 

0 02:49:44.99 
8.00 
0.00 % 

Peak Energy 

0.0% 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw % E r r F i t Nuclides A c t i v i t y 
pCi/gram 

0 4544.23* 
0 5345.46* 
0 5752.91* 

11588.34 
10404.96 
1198.66 

346.00 -
623.11 
757.25 

214 236 65.3 
513 172 74.3 
702 149642.1 

RA-226 
RN-222 
PO-218 

0.286 
0.240 
1 .945E-02 
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Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
2-NOV-1998 12:40:30 

***************************************** 

Spectral F i l e : ND_AMS_ARCHIVE_S : S_9810172A-RA$04_RA. CNF 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

BATCH ID: 9810172A-RA 
* 
* SAMPLE ID: 04 

SAMPLE DATE: 23 -SEP-1998 00:00 * ALIQUOT: 5.116E -01 gram 
SAMPLE TITLE: WGSB1-7 * DETECTOR NUMBER: 020 
ACQ DATE: 2 -NOV-1998 09:01 * AVERAGE EFFICIENCY: 21.4% 
ELAPSED LIVE TIME: 10186. * RECOVERY: 88.80% 
TRACER ID: NONE * TRACER FWHM (kev): 0.00 
LAMBDA VALUE: 0. * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30 -OCT-1998 12:54 * EFF CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B_020_30OCT98 * BKG ELAPSED TIME: 59913. 

- * 
* 

SAF: - 1.19 

**************************************************************************** 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 

4))o-218 
AREA pCi/ gram 2-SIGMA pCi/ gram 

4))o-218 6003 . 0 3 .76 3 .40 100 . 0 1.025E-01 1.648E-01 3.660E-01 

RN-222 5490.0 -1. 02 2.21 99.9 -2.773E-02 7.321E-02 3.123E-01 

— RA-226 4785.0 7.33 1.02 100 . 0 1.998E-01 1.742E-01 2.402E-01 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Analyst u 

Reviewer 

Date 

/ / / > / ? / 
Date 
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Channel Contents f o r ND_AMS_ARCHIVE_S:S_9810172A-RA$04_RA 
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473 : 0 0 0 
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Thermo NUtech 
Oak Ridge Laboratory 

Gross Sample Counts W i t h i n Peak Regions Generated: 2-N0V-1998 12:40:11.00 

Detector ID: 20 
Live Time: 0 02:49:45.99 
Batch I d : 9810172A-RA 
Sample Type: RA 

Pk I t Energy 

A c q u i s i t i o n S t a r t : 2-NOV-19?8 09:01:48^ 
Real Time: 0 02:49:. t.99 
Sample I d : 04 

Area Bkgnd FWHM Channel L e f t Pw Cts/ _ r r F i t 

1 0 4559.02 
2 0 5399.41 
3 0 5713.32 

7 
1 
6 

0527.75 348.29 214 232 6.87~ 04 37.8 
0 2.67 637.00 508 173 9.82-05100.0 
0255.88 741.33 699 151 5.? :-04 40.8 

Background Counts W i t h i n Peak Regions Generated: 2-NOV-1998 12:40:23.10 

A c q u i s i t i o n S t a r t : 30-OCT-1998 17:27:36.04 
Live Time: 0 16:38:32.99 - Real Time: 0 16:38:32.99 

Pk I t Energy Area 'Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4505.78 6 0277.20 329.50 214 232 1.00E-04 40.8 
2 0 5271.61 13 0 2.67 594.00 508 173 2.17E-04 27.7 
3 0 5812.72 20 0 21.21 774.00 699 151 3.34E-04 22.4 

Net Sample Counts W i t h i n Peak Regions Generated: 2-NOV-1998 12:40:24* 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4559.02* 7 0527.75 348.29 214 232 7.20E-04 43.4 . 
2 0 5399.41* -1 0 2.67 637.00 508 173-9.98E-05131.9 
3 0 5713.32* 4 0255.88 741.33 699 151 3.69E-04 80.3 

Flag: "*" = Peak area was m o d i f i e d by background s u b t r a c t i o n 
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VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 2-NOV-1998 12:40:26 

Configuration «a l y s e s by 
Jiple t i t l e 
mple date 

Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy tolerance 
Erro r s propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROT PEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB1-7 

00:00:00 Acquisition date 
Sample quantity 
Sample geometry '. 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
'Systematic Err o r 
E f f i c i e n c i e s at 

23-SEP-1998 
04 
RA 
020 
0 02:49:45.99 

0.00 keV 
Yes 
Average value 

75.00 

2-NOV-1998 09:01:48 
C 51160 gram 

0 02:49:44.99 
8 . 00 
0.00 % 

Peak Energy 

0.0% 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel Left Pw % E r r F i t Nuclides A c t i v i t y 
pCi/gram 

0 4559.02* 
0 5399.41* 
0 5713.32* 

7527.75 
-1 2.67 
4255.88 

348.29-
637.00 
741.33 

214 232 86 .9 
508 173263.9 
699 151160.7 

RA-226 
RN-222 
PO-218 

0 .177 
- 2 . 4 6 2 E - 0 2 

9 . 1 0 0 E - 0 2 
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Thermo NUtech 
. Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
2-NOV-1998 12:43:13 

*********************************** ******** fjf)̂* 
Spectral F i l e : ND_AMS_ARCHIVE_S:S_9810172A-RA$05_RA.CNF 
*************************************************************** ************ 

BATCH ID: 9810172A-RA 
* 
* SAMPLE ID: 05 

SAMPLE DATE: 23 -SEP-1998 00:00 * ALIQUOT: 5.0: . fi-01 gram 
SAMPLE TITLE: WGSB1-12 * DETECTOR NUMBER: 021 
ACQ DATE: 2 -NOV-1998 09:01 * AVERAGE EFFICIENCY 19.8% 
ELAPSED LIVE TIME: 10185. . * RECOVERY: 97.20% 
TRACER ID: NONE * TRACER FWHM (kev). 0.00 
LAMBDA VALUE: 0. * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30 -OCT-1998 12:54 * EFF CAL DATE: 30-OCT -1998 12:54 
BKG FILENAME: B_021_30OCT98 * BKG ELAPSED TIME: 59913. 

* * 
* 

SAF: - 1.21 

***************************************************************************** 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 

AREA pCi/ gram 2-SIGMA pCi/ gram 

PO-218 6003.0 10.03 4.59 100.0 2.750E-01 2.374E-01 4.202E-0jJ^ 

RN-222 5490.0 6.86 2.89 99.9 1.881E-01 1.935E-01 3.522E-01 

RA-226 4785.0 15.19 1.87 100.0 4.163E-01 2.539E-01 3.007E-01 

***************************************************************************** 

.lyst * U Date Analyst 

eviewer 7 T T Reviewer 1 I K ] Date 
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Channel Contents f o r ND AMS ARCHIVE 

Channel 

1 : 0 0 0 
9 : 0 0 0 

17 : 0 0 0 
25 : 0 0 0 
33 : 0 0 0 
41 : 0 0 0 
49 : 0 0 0 
57 : 0 0 0 
65 : 0 0 0 
73 : 0 0 0 
81 : 0 0 0 
89 : 0 0 0 
97 : 0 0 0 

105 : 0 0 0 
113 : 0 0 0 
121 : • 0 0 0 
129 : 0 0 0 
137 : 0 0 0 
145 0 0 0 
153 0 0 0 
161. 0 0 0 
169 0 0 0 
177: 0 0 1 
185: 0 0 0 
193 : 0 0 0 
201: 0 0 0 
209: 0 0 0 
217: 0 1 0 
225: 0 0 0 
233 : 0 • - 0 0 
241: 0 0 0 
249: 0 0 0 
257 : 1 0 0 
265 : 0 0 0 
273 : 0 0 0 
281: 0 0 0 
289: 0 0 0 
297: 0 0 0 
305: 0 0 0 
313 : 0 0 0 
321: 0 0 ..1.. 
329 : 0 0 0 
337: 0 0 0 
345: 0 0 0 
353: 0 0 0 
361: 0 0 0 
369: 0 0 0 
377: 0 0 0 
385: 0 0 0 
393 : 0 0 0 
401: 0 0 0 
409: 0 0 0 
417: 0 0 0 
425 : 0 0 0 

S:S 9810172A-RA$05 RA 

0 0 0 0 w> 0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 1 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 - 0 
0 0 0 d 0 
0 0 0 1 0 
"0 0 0 0 0 
0 0 0 0 0 
6 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 "0 0 0 
0 0 0 0 
0 0 0 0 

w 0 0 0 0 0 
0 0 0 0 1 
0 0 0 0 0 
0 0 - 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 . 0 0 0 
0 0 0 0 0 
0 0 • i - • 0 0 
0 o . • 0 " 0 1 
0 0 0 0 0 
0 0 • 0 .' 0 0 
0 0 • 0 0 0 
0 0- 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 1 1 
0 0 0 1 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 1 0 
0 1 0 . 0 
0 0 0 0 V 0 1 0 1 0 
0 0 0 0 0 
1 0 0 0 0 
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433 : 0 0 0 

441 : 0 0 0 
449 : 1 0 0 
457 0 0 0 

: 0 
0 

0 
0 

0 
0 

481 0 0 0 
489 0 0 0 
497 0 0 0 
505 0 0 0 
513 0 0 0 
521 0 0 0 
529 0 0 0 
537 0 0 0 
545 0 0 1 
553 0 0 0 
561 0 0 0 
569 0 0 0 
577 0 0 0 
585 0 0 0 
593 0 0 0 
601 0 0 0 
609 0 0 1 
617 0 0 0 
625 0 0 0 
633 . 0 0 0 
641. 0 0 0 
649: 0 0 0 
657: 1 0 0 

mi: 
0 
0 

0 
0 

0 
0 

^ 8 1 : 0 0 0 
689 0 0 0 
6"97 0 0 0 

— 705: 0 0 0 
. 713 : 0 " 0 0 
721: 0 0 0 
729 : 0 0 0 
737 : 0 1 0 
745: 1 0 0. 
753 : 0 0 0 
761: 0 0 0 
769 : 0 0 0 
777 0 0 0 
785: 1 1 0 
793 : 0 0 0 
801: 0 0 .0 
809 : 0 0 0 
817 0 0 0 
825 . 0 1 0 
833 . 0 0 0 
841 0 0 0 
849 0 0 0 
857 0 0 0 

0 0 0 

0 3 0 0 0 
^ 3 8 1 0 0 0 
889 0 0 0 
897 0 0 0 
905 0 0 0 

0 0 0 0 0 
0 0 . 0 0 0 
0 0 • 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0-
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 1 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0. 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
1 1 0 0 0 
0 0 0 0 0 
0 0 0 0 1 
0 0 0 0 0 
0 0 0 0 0 
0 1 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 - 0 0 0 
0 0 0 0 0 
0 ' 0 1 0 0 
0 0 1 0 0 
0 0 . 0 1 0 
0 0 0 0 0 
0 0 • 6 • • 0 0 
0 0 • 0 " 0 0 
1 0 -: 0 ' 0 0 
1 0 • 0. ' 0 0 
0 0 • 1 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 1 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 Q 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
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913 : 0 0 0 
921 : 0 0 0 
929 : 0 0 0 
937 0 0 0 
945 0 0 0 
953 1 0 0 
961 0 0 0 
969 0 0 0 
977 0 0 0 
985 0 0 0 
993 0 0 0 

1001 0 0 0 
1009: 0 0 0 
1017 0 0 0 

I 

0 0 0 0 0 
1 0 • 0 0 0 
0 0 0 0 0 
1 0 0 0 0 
0 0 0 1 
0 0 .0 0 
0 0 0 0 
0 0 0 0 0 
0 0 . 0 0 0 
0 0 0 0 0 
0 0 0 ) 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
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Thermo NUtech 
Oak Ridge Laboratory 

oss Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:42:53.21 

__ t e c t o r ID: 21 Acquisition S t a r t : 2-NOV-1998 09:01:48.05-
Live Time: 0 02:49:44.99 Real Time: 0 02:49:44.99 
Batch Id: 9810172A-RA Sample Id: 05 
Sample Type: RA 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4514.92 14 0 0.00 336.43 218 231 1.37E-03 26.7 
2 0 5350.39 8 0325.66 620.50 510 170 7.85E-04 35.4 
3 0 5826.09 12 0254.17 775.17 697 148 1.18E-03 28.9 

Background Counts Within Peak Regions Generated: 2-NOV-1998 12:43:06.32 

Acquisition S t a r t : 30-OCT-1998 17:27:36.05 
Live Time: •0 16:38:32.99 - Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4505.14 11 0550.70 333.00 218 231 1.84E-04 30.2 
2 0 5271.87 17 0 3.89 594.50 510 170 2.84E-04 24.3 
3 0 5811.52 27 0123.11 770.50 697 148 4.51E-04 19.2 

Net Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:43:07.71 

— Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4514.92* 15 0 0.00 336.43 218 231 1.49E-03 30.2 ' 
2 0 5350.39* 7 0325.66 620.50 510 170 6.74E-04 51.3 
3 0 5826.09* 10 0254.17 775.17 697 148 9.85E-04 43.0 

Flag: "*" = Peak area was modified by background subtraction 

• 

0009.1 



VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 2-NOV-1998 12:43:10 

Configuration 
Analyses by 
Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy tolerance 
E r r o r s propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO: [ALPHA] ALPHA8C97$1 
ROT PEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB1-12 
23-SEP-1998 00:00:00 Ac q u i s i t i o n date 
05 
RA 
021 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75.00 

Sample quantity 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s at 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel Left Pw % E r r Fit 

0 4514.92* 
0 5350.39* 
0 5826.09* 

15 0.00 
7325.66 

10254.17 

336.43-
620.50 
775.17 

218 231 60.5 
510 170102.6 
697 148 86.0 

2-NOV-1999 09:01^ 
0.50310 ram 

02 :49: 
8.0C 
0.00 

4.99 

% 

0.C 

Peak Energy 

Nuclides A c t i v i t y 
pCi/gram 

RA-226 
RN-222 
PO-218 

0.405 
0.183 
0.267 

00092 



Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
2-NOV-1998 12:43:57 

*********************************** 

Spectral P i l e : ND_AMS_ARCHIVE_S:S_9810172A-RA$06_RA. CNF 
**************************************************************************** 

BATCH ID: 9810172A-RA 
* 
* SAMPLE ID: 06 

SAMPLE DATE: 23 -SEP-1998 00:00 * ALIQUOT: 5.638E -01 gram 
SAMPLE TITLE: WGSB1-20 * DETECTOR NUMBER: 022 
ACQ DATE: 2 -NOV-1998 09:01 * AVERAGE EFFICIENCY: 20.6% 
ELAPSED LIVE TIME: 10186. * RECOVERY: 97.50% 
TRACER ID: NONE * TRACER FWHM (kev): 0.00 
LAMBDA VALUE: 0. * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30 -OCT-1998 12:54 * EFF CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B_022_30OCT98 * BKG ELAPSED TIME: 59913. 

- * 
• 

SAF: • 1.18 

*************************************** * * *********************************** 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET 
AREA 

BKG %ABN ACTIVITY 
pCi/ gram 

TPU/ERROR 
2-SIGMA 

MDC 
pCi/ gram 

0-218 6003.0 6.22 3 .23 100.0 1.457E-01 1.608E-01 3.059E-01 

RN-222 5490.0 9.94 3.06 99.9 2.329E-01 1.876E-01 2.999E-01 

RA-226 4785.0 6.56 2.89 100.0 1.537E-01 1.604E-01 2.933E-01 

**************************************************************************** 

Analyst a Date 

flight 
Date 

00093 
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Channel Contents for ND_AMS_ARCHIVE_S:S_9 81017 2A-RA$ 0 6_RA 

• innel 

1: 0 0 0 0 0 0 0 0 

9 0 0 0 0 0 0 0 0 
17 : 0 0 0 0 0 0 0 0 
25 : 0 0 0 0 0 0 0 0 
33 . 0 0 0 0 0 0 0 0 
41: 0 0 0 0 0 0 0 0 
49: 0 0 0 0 0 0 0 0 
57: 0 0 0 0 0 0 0 0 
65 : 0 0 0 0 0 0 0 0 
73 : 0 0 0 0 0 0 0 0 
81: 0 0 0 0 1 0 0 0 
89: 0 0 0 0 0 0 0 0 
97: 0 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 0 
113 : 0 0 0 0 0 0 0 0 
121: • 0 0 0 - 0 0 0 0 0 
129: 0 0 0 0 0 0 b 0 
137: 0 0 0 0 0 0 0 0 
145: 0 0 0 "0 0 0 0 0 
153 : 0 0 0 0 0 0 0 0 
161: 0 0 0 6 0 0 0 0 
169: 0 0 0 0 0 0 0 0 
i£77: 0 0 0 0 0 0 1 0 
| 8 5 0 0 0 0 0 b 0 0 
193: 0 0 0 0 0 0 0 0 
201: 0 0 0 0 0 0 0 0 
209 0 0 0 0 1 0 0 0 
217 0 0 0 0 0 0 0 0 
225 0 0 0 0 0 0 0 0 
233 0 ' 0 0 0 0 - 0 0 0 
241 0 0 0 0 1 0 0 0 
249 0 0 0 0 0 0 0 0 
257 0 0 1 0 0 0 0 0 
265 1 0 . 0 1 0 0 0 0 
273 0 0 0 0 0 0 0 0 
281 0 0 0 0 0 0 ' ' 0 0 
289 0 0 1 1 0 • 0 " 0 0 
297 0 0 0 0 0 0 0 0 
305 0 0 0 0 0 • 0 0 0 
313 0 0 0 0 0 • 0 0 0 
321 0 0 .0.. 0 0 0 0 0 
329 0 0 0 0 0 0 0 0 
337 0 0 0 0 0 0 0 0 
345 0 0 0 0 0 0 0 0 
353 0 0 0 0 0 0 0 0 
361 0 0 0 0 0 0 0 0 
369 : 0 0 0 0 0 0 0 0 
^377 : 0 0 0 0 0 0 0 0 
1 = 5 : 0 0 0 0 0 0 0 0 
r3 93 : 0 0 0 0 0 0. 0 0 
401 : 0 0 0 1 0 0 0 0 
409 : 0 0 0 0 0 0 0 0 
417 : 0 0 0 0 0 0 0 0 
425 : 0 0 0 0 0 0 0 0 425 

• 00095 
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w73 

: 0 
0 

0 
0 

481 0 0 
489 0 0 
497 0 1 
505 0 0 
513 0 0 
521 0 0 
529 0 0 
537 0 0 
545 0 0 
553 0 0 
561' 0 0 
569 0 0 
577 0 0 
585 0 0 
593 0 0 
601 • 0 0 
609 0 0 
617 0 0 
625 0 0. 
633 • 0 0 
641. 1 0 
649: 0 1 
657- 0 1 

• 

1 
0 

0 
1 

^ 8 1 : 0 0 
689- 0 0 
697 0 0 

— 705 0 0 
. 713 0 ' 0 
721 0 1 
729 0 0 
737 0 0 
745. 0 0 
753 0 0 
761. 0 1 
769 0 0 
777 0 0 
785 0 0 
793 0 1 
801 0 0 
809 0 0 
817 0 0 
825 0 0 
833 0 0 
841 0 0 
849 0 0 
857 0 0 

^£65 0 0 
0 0 

~ 8 1 0 0 
889 0 0 
897 : 0 0 
905 : 0 0 

0 0 0 
0 0 0 
1 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 1 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 - 0 0 
0 0 0 
0 0 0 
0 '0 0 
0 0 0 
0 6 0 
0 0 0 
0 0 0 
0 0 0 
1 0 0 
0 0 1 
0 0 0 
0 0 0 
0 0 0 
0 - 0 0 
0 0 0 
0 0 ' 0 
0 0 0 
0 0 0 
0 0 1 
0 0 1 
0 1 0 
0 0 0 
0 0 0 
0 0 0 
p.. 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0-
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 1 
0 1 0 
0 0 0 
1 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 2 - 0 

o o o 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

o o o 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
.0 0 0 
0 0 0 

* 6 • • o o 
0 " 1 0 
0 ' 0 0 

• 0 .' 0 0 
1 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 . 0 0 
o o o 
o o o 
o o o 

00096 ° 



913 : 0 0 0 0 0 0 0 

921 : 0 0 0 0 0 • 0 0 
929 : 0 0 0 0 1 0 0 
937 : 0 . 0 0 0 0 0 0 
945 : 0 0 0 0 1 0 0 
953 : 0 0 0 1 0 . 1 0 
961 0 1 0 0 0 0 0 
969 0 0 0 0 0 1 
977 0 0 0 0 1 0 0 
985 0 0 0 0 0 0 ) 

993 0 0 0 0 0 0 0 
1001: 0 0 0 0 0 0 0 
1009: 0 0 0 0 0 0 0 
1017: 0 0 0 0 0 0 0 
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Thermo NUtech 
Oak Ridge Laboratory 

•Gross Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:43:39.57 

^ ^ t e c t o r ID: 22 Acquisition S t a r t : 2-NOV-1998 09:01:48.06--
Live Time: 0 02:49:45.99 Real Time: 0 02:49:44.99 
Batch Id: 9810172A-RA Sample I d : 06 
Sample Type: RA 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4381.44 8 0565.02 309.38 239 229 7.85E-04 35.4 
2 0 5316.11 11 0 2.73 630.55 530 173 1.08E-03 30.2 
3 0 5728.62 8 0210.18 768.13 720 152 7.85E-04 35.4 

Background Counts Within Peak Regions Generated: 2-NOV-1998 12:43:50.33 

Acquisition S t a r t : 30-OCT-1998 17:27:36.06 
Live Time: • 0 16 :38:32.99 - Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4506.07 17 0 2.73 353.00 239 229 2.84E-04 24.3 
2 0 5272.92 18 0 2.73 616.00 530 173 3.00E-04 23.6 
3 0 5811.57 19 0382.14 795.50 720 152 3.17E-04 22.9 

et Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:43:51.69 

._,_Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4381.44* 7 0565.02 309.38 239 229 6.44E-04 52.0 
2 0 5316.11* 10 0 2.73 630:55 530 173 9.76E-04 40.1 
3 0 5728.62* 6 0210.18 768.13 720 152 6.11E-04 55.0 

Flag: "*" = Peak area was modified by background subtraction 
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VMS Nuclide Identification Report V2.9 Generated 2-NOV-1998 12:43:54 

Configuration 
Analyses by 
Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy tolerance 
Errors propagated 
Efficiency type 
Abundance limit 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB1-20 
23-SEP-1998 00:00:00 Acquisition date 
06 
RA 
022 
0 02:49:45.99 

0.00 keV 
Yes 
Average value 

75.00 

Sample quantity 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a tio 
'Systematic Error 
E f f i c i e n c i e s at 

2-NOV-1998 09:01 
0.56380 gram 

02:49: 
8.00 
0.00 

4.99 0.05 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel Left Pw %Err F i t 

0 4381.44* 
0 5316.11* 
0 5728.62* 

7565.02 
10 2.73 
6210.18 

309.38-
630.55 
768.13 

239 229104.1 
530 173 80.2 
720 152110.0 

Peak Energy 

Nuclides A c t i v i t y 
pCi/gram 

RA-226 0.150 
RN-222 0.227 
PO-218 0.142 
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Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
2-NOV-1998 12:44:36 

************************************** 

Spectral F i l e : ND_AMS_ARCHIVE_S:S_9 81017 2A- RA$ 0 7_RA. CNF 
******************************** 

BATCH ID: 9810172A-RA 
* 
* SAMPLE ID: 07 

SAMPLE DATE: 23-SEP-1998 00:00 * ALIQUOT: 5.03 6E -01 gram 
SAMPLE TITLE: WGSB1-30 *" DETECTOR NUMBER: 023 
ACQ DATE: 2-NOV-1998 09:01 * AVERAGE EFFICIENCY: 19.8% 
ELAPSED LIVE TIME: 10185. * RECOVERY: 100.00% 
TRACER ID: NONE * TRACER FWHM (kev): 0.00 
LAMBDA VALUE: 0. * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-OCT-1998 12:54 * EFF CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B_023_30OCT98 * BKG ELAPSED TIME: • 59913. 

* 
* 

SAF: -1.21 

**************************************************************************** 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 

0-218 

AREA pCi/ gram 2-SIGMA pCi/ gram 

0-218 6003 . 0 4 .45 4.08 100.0 1.184E-01 1.774E-01 3.894E-01 

RN-222 5490.0 2.52 3 .57 99.9 6.715E-02 1.510E-01 3.701E-01 

—RA-226 4785.0 4.73 1.36 100.0 1.259E-01 1.476E-01 2.616E-01 

**************************************************************************** 

Analyst 

Reviewer 

Date 

Date 
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Channel Contents for ND_AMS_ARCHIVE_S:S_9 810172A-RA$ 07_RA 

r annel 1 : 0 0 0 0 0 0 0 0 
9 : 0 0 0 0 0 0 0 0 

17 : 0 0 0 0 0 0 0 0 
25 : 0 0 0 0 0 0 0 0 
33 : 0 0 0 0 0 0 0 0 
41 : 0 0 0 0 0 0 0 0 
49 : 0 0 0 ' 0 0 0 0 0 
57 0 0 0 0 0 0 0 0 
65 0 0 0 0 0 0 0 0 
73 0 0 0 0 0 0 0 0 
81' 0 0 0 0 0 0 0 0 
89 0 0 0 0 0 0 0 0 
97 0 0 0 0 0 0 0 0 

105 0 0 0 0 0 0 0 0 
113 0 0 0 0 0 0 0 0 
121 • 0 0 0 - 0 0 0 0 - 0 
129 0 0 0 0 0 0 0 0 
137 0 0 0 0 0 0 0 0 
145 0 0 0 •o 0 0 0 0 
153 0 0 0 0 0 0 0 0 
161: 0 0 0 b 0 0 0 0 
169: 0 0 0 0 0 0 0 0 
177. 0 0 0 0 0 0 0 0 
fc85- 0 0 0 0 0 0 0 0 
193 0 0 0 0 0 0 0 0 
201: 0 0 0 0 0 0 0 0 
209: 0 0 0 0 0 0 0 0 
217 : 0 0 0 0 0 0 0 0 
225: 0 0 0 0 0 0 0 0 
233 : 0 - - o 0 0 0 - 0 0 0 
241: 0 0 0 0 0 0 0 0 
249 : 0 0 0 0 0 0 0 0 
257 : 0 0 0 0 0 0 0 0 
265: 0 0 0 0 0 . 0 0 0 
273 : 0 0 0 0 0 0 0 0 
281: 0 0 0 0 0 ' b- • 0 0 
289: 0 0 0 0 0 • 0 - 0 0 
297. 0 0 0 0 0 -: 0 ' 0 0 
305 • 0 0 0 0 0 • o : 0 0 
313 . 0 0 0 0 0 • 0 0 0 
321. 0 0 .0.. 0 0 1 0 0 
329: 0 0 0 0 0 0 0 0 
337: 0 0 0 0 0 0 0 0 
345 : 0 0 0 1 0 0 0 0 
353: 0 0 0 0 0 0 0 0 
361. 0 0 0 0 0 0 0 0 
369: 0 0 0 0 0 0 0 0 
377 0 0 0 0 0 0 0 0 
*85: 0 0 0 0 0 0 0 0 
f33 0 0 0 0 0 0 0 0 
401 0 0 0 0 1 0 0 0 
409 0 0 0 0 0 0 0 0 
417 0 0 0 0 0 0 0 0 
425 1 0 0 0 0 0 0 0 
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433 : 0 1 0 
441 : 0 0 0 
449 : 0 0 0 
457 0 . 0 0 
465 : 0 0 0 
473 : 0 0 0 
481 0 0 0 
489 : 0 0 0 
497 : 0 0 0 
505 : 0 0 0 
513 : 0 0 0 
521 : 0 0 0 
529 : 0 0 0 
537 : 0 0 0 
545 : 0 0 0 
553 : 0 0 0 
561" : 0 0 0 
569 : 0 0 0 
577 : 0 0 0 
585 0 0 0 
593 0 0 0 
601 • 1 0 0 
609 0 0 0 
617 0 0 0 
625 0 0 0 
633 : 0 0 0 
641: 0 0 0 
649: 0 0 0 
657: 0 0 0 
665: 0 0 0 
673 : 0 0 0 
681: 0 0 0 
689: 0 0 0 
697: 0 0 0 
705: 0 0 0 
713 : 0 - - 0 0 
721: 0 0 0 
729: 0 0 0 
737 : 0 0 0 
745 : 0 0 0 
753 : 0 0 0 
761: 0 0 0 
769: 0 0 0 
777: 0 0 0 
785: 0 0 0 
793 : 0 0 0 
801: 0 0 .0 
809: 0 0 0 
817: 0 0 0 
825 : 0 0 0 
833 : 0 0 0 
841: 0 1 0 
849: 0 0 0 
857: 0 0 0 
865 : 0 0 0 
873 : 0 0 0 
881: 0 0 0 
889 : 0 0 0 
897: 0 0 0 
905 : 0 0 0 
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0 o . 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 1 
0 
0 

0 
0 

0 
0 

0 
0 • 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 3 0 
0 0 0 J 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 1 
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0 0 0 0 0 
0 0 0 0 0 
1 0 0 0 0 
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Thermo NUtech 
Oak Ridge Laboratory 

Gross Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:44:12.41 \ 

Detector ID: 23 Acqui s i t i o n S t a r t : 2-NOV-1998 09:01:48j 
Live Time: 0 02:49:44.99 Real Time: . 0 02:49:44.?9 
Batch I d : 9810172A-RA Sample I d : 07 
Sample Type: RA 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec fcErr F i t 

1 0 4676.25 5 0301.40 "387.60 215 228 4.91E-0-. 44.7 
2 0 5310.77 5 0129.96 603.40 505 172 4.91E- 4 44.7 
3 0 5837.07 7 0351.17 778.29 695 152 6.87E 04 37.8 

Background Counts Within Peak Regions Generated: 2-NOV-1998 12:44:28.71 

Acquisition S t a r t : 3JO-OCT-1998 17:27:36.07 
Live Time: 0 16:38:32.99 - Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

1 0 4505.35 8 0591.74 328.50 215 228 1.34E-04 35.4 
2 0 5272.38 21 0453.48 590.50 505 172 3.51E-04 21.8 
3 0 5813.41 24 0 0.00 770.50 695 152 4.01E-04 20.4 

Net Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:44:30 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec %Err F i t 

1 0 4676.25* 5 0301.40 387.60 215 228 4.65E-04 58.5 
2 0 5310.77* 3 0129.96 603140 505 172 2.48E-04112.3 
3 0 5837.07* 4 0351.17 778.29 695 152 4.37E-04 74.8 

Flag: "*" = Peak area was modified by background subtraction 
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VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 2-NOV-1998 12:44:32 

«nf iguration 
^ l y s e s by 
mple t i t l e 

Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy tolerance 
E r r o r s propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB1-30 

00:00:00 Acq u i s i t i o n date 
Sample quantity 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s at 

23-SEP-1998 
07 
RA 
023 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75.00 

2-NOV-1998 09 
0.50360 gram 

0 02:49:44.99 
8 . 00 
0.00 % 

Peak Energy 

01:48 

0.0 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel Left Pw % E r r F i t Nuclides A c t i v i t y 
pCi/gram 

0 4676.25* 
0 5310.77* 
0 5837.07* 

53 01.40 
3129.96 
4351.17 

387.60 
603 .4.0 
778.29 

215 228116.9 
505 172224.6 
695 152149.6 

RA-226 
RN-222 
PO-218 

0.126 
6 . 7 1 5 E - 0 2 
0.118 
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Thermo NUtech 
Oak Ridge Laboratory . 

ALPHA SPECTROSCOPY REPORT 
2-NOV-1998 12:45:12 

******************************* 

Spectral F i l e : ND_AMS_ARCHIVE_S:S_9810172A-RA$08_RA.CNF 
******************************************************************"********** 

BATCH ID: 9810172A-RA 
* 
* SAMPLE ID: 08 

SAMPLE DATE: 23 -SEP-1998 00:00 * ALIQUOT: 5.254E gram 
SAMPLE TITLE: WGSB1-40 * DETECTOR NUMBER: 024 
ACQ DATE: 2 -NOV-1998 09:01 * AVERAGE EFFICIENCY: 19.7% 
ELAPSED LIVE TIME: 10185. * RECOVERY: 95.30% 
TRACER ID: NONE * TRACER FWHM (kev): 0.00 
LAMBDA VALUE: 0. * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30 -OCT-1998 12:54 * EFF CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B_024_30OCT98 * BKG ELAPSED TIME: '.. 59913. 

- * 
* 

SAF: - 1.29 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * t 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET 
AREA 

BKG %ABN ACTIVITY 
pCi/ gram 

TPU/ERROR 
2-SIGMA 

MDC 
pCi/ gram 

PO-218 6003 . 0 6.01 5.61 100.0 1.619E-01 2.155E-01 4.766E-0^^ 

RN-222 5490.0 -0.48 3.06 99.9 -1.284E-02 1.058E-01 3.768E-01 

— RA-226 4785.0 2.34 1.53 100.0 6.312E-02 1.236E-01 2.938E-01 

******************************************************************************: 

A n a l y s t 0 Date 
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Channel Contents for ND_AMS_ARCHIVE_S:S_9810172A-RA$08_RA 

Channel 

1 : 0 0 0 0 0 0 
9 : 0 0 0 0 0 0 

17 : 0 0 0 0 0 0 
25 : 0 0 0 0 0 0 
33 : 0 0 0 0 0 0 
41 : 0 0 0 0 0 0 
49 : 0 0 0 " 0 0 0 
57 : 0 0 0 0 0 0 
65 : 0 0 0 0 0 0 
73 : 0 0 0 0 0 0 
81' 0 1 0 0 0 0 
89 : 0 0 0 0 0 0 
97 : 0 0 0 0 0 0 

105 0 0 0 0 0 0 
113 0 0 0 0 0 0 
121 • 0 0 0 - 0 0 0 
129 0 0 0 0 0 0 
137 1 0 0 0 0 0 
145 0 0 0 0 0 0 
153 . 0 0 0 0 0 0 
161: 0 0 0 b 0 0 
169: 0 0 0 0 0 0 
177: 0 0 0 0 0 0 
185: 0 0 0 0 0 0 
193 : 0 0 0 0 0 0 
201: 0 0 0 0 0 0 
209: 0 0 0 0 0 0 
217: 0 0 0 0 0 0 
225: 0 0 0 0 0 0 
233 : 0 • 0 0 0 0 - 0 
241: 0 0 0 0 0 0 
249 : 0 0 0 0 ' 0 0 
257: 0 0 0 0 0 0 
265: 0 0 0 0 0 . 0 
273 : 0 0 0 0 0 0 
281: 0 0 0 0 0 • 0 
289: 0 0 0 0 0 • 0 
297: 0 0 0 0 0 -: 0 
305: 0 0 0 0 0 • 0 
313 : 0 0 0 0 0 • 0 
321: 0 0 .0. 0 0- 0 
329: 0 0 0 0 0 0 
337: 0 0 0 0 0 0 
345: 1 0 0 0 0 0 
353 : 0 0 0 0 0 0 
361: 0 0 0 0 0 0 
369: 0 0 0 0 0 0 
377: 0 0 0 0 0 0 
385: 0 0 0 0 0 0 
393 : 0 0 0 0 0 0 
401: 0 0 0 0 0 0 
409 : 0 0 0 1 0 0 
417: 0 0 0 • 0 0 0 
425: 0 0 0 0 0 0 

0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
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433 : 0 0 
441 : 0 0 
449 : 0 0 

«. 457 : 0 . 0 
: 0 
: 0 

0 
0 

481 0 0 
489 0 0 
497 0 0 
505 0 0 
513 0 0 
521 0 0 
529 0 0 
537 0 0 
545 0 0 
553 0 0 
5'61' 0 0 
569 0 0 
577 0 0 
585: 0 0 
593 : 0 0 
601- • 0 0 
609 0 0 
617: 0 0 
625: 0 0 
633 0 0 
641 0 0 
649 : 0 0 
657. 0 0 

0i. 
0 
0 

0 
0 

^ 8 1 : 0 0 
689 0 0 
697 0 0 

— 705 0 0 
. 713 0 • 0 
721. 0 0 
729 0 0 
737 0 0 
745. 0 0 
753 : 0 0 
761. 0 0 
769 0 0 
111 0 0 
785: 0 1 
793 0 0 
801 0 0 
809 0 0 
817 0 0 
825 1 0 
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841 0 0 
849 0 0 
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^ 6 5 0 0 
0 0 
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905 : 0 0 
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0 - 0 0 
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0 0 0 
0 '0 0 
0 0 0 
0 b 1 
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0 0 0 
0 0 0 
0 0 0 
0 0 0 
1 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 1 
0 0 ' 0 
0 0 0 
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0 . 0 0 
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Thermo NUtech 
Oak Ridge Laboratory 

'•Gross Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:44:53.4" 

ietector ID: 24 
Live Time: 0 02:49:44.99 
Batch Id: 9810172A-RA 
Sample Type: RA 

Acquisition S t a r t 
Real Time 
Sample Id 

2-NOV-1998 09:01:48.08 
0 02:49:44.99 
08 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4586.48 
2 0 5256.72 
3 0 5776.35 

3 
2 
9 

0288.92 353.33 210 231 2.95E-04 57.7 
0336.20 581.50 502 170 1.96E-04 70.7 
0354.59 750.78 689 147 8.84E-04 33.3 

Background Counts Within Peak Regions Generated: 2-NOV-1998 12:45:05.19 

Acquisition S t a r t : 30-OCT-1998 17:27:36.08 
Real Time: 0 16:38:32.99 Live Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec % E r r 

1 0 4505.67 
2 0 5271.79 
3 0 5811.47 

9 
18 
33 

0493.80 325.00 
0111.63 586.50 
0143.15 762.00 

210 231 1.50E-0.4 33.3 
502 170 3.00E-04 23.6 
689 147 5.51E-04 17.4 

F i t 

Net Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:45:06.64 

Pk I t Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec % E r r F i t 

1 0 4586.48* 2 0288.92 353.33 210 231 2.30E-04 97.9 
2 0 5256.72* 0 0336.20 581.50 502 170-4.68E-05411.9 
3 0 5776.35* 6 0354.59 750.78 689 147 5.91E-04 66.4 

Flag: "*" = Peak area was modified by background subtraction 
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VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 2-NOV-1998 12:45:09 

Configuration 
Analyses by 
Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy tolerance 
Err o r s propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO: [ALPHA]ALPHA8C97$1 
ROTPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3 
WGSB1-40 

00:00:00 A c q u i s i t i o n date 
Sample quantity 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s at 

23-SEP-1998 
08 
RA 
024 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75.00 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw % E r r 

0 4586.48* 
0 5256.72* 
0 5776.35* 

2288.92 
0336,20 
6354.59 

353.33 -
581.50 
750.78 

210 231195.7 
502 170823.9 
689 147132.9 

2-NOV 
0.525^ 

0 02 

398 09: 
gram 

99 0.0% 
8 JO 

00 % 
Peak Energy 

F i t Nuclides A c t i v i t y 
pCi/gram 

RA-226 
RN-222 
PO-218 

6 .015E-02 
- 1 . 2 2 4 E - 0 2 

0.154 
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* 

Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
2-NOV-1998 12:45:59 

******************************* 

Spectral F i l e : ND_AMS_ARCHIVE_S:S_9810172A-RA$09_RA.CNF 
*********************************************************************** 

BATCH ID: 9810172A-RA 
* 
* SAMPLE ID: 09 

SAMPLE DATE: 23 -SEP-1998 00:00 * ALIQUOT: 5.075E -01 gram 
SAMPLE TITLE: WGSB2-7 * DETECTOR NUMBER: 025 
ACQ DATE: 2 -NOV-1998 09:01 * AVERAGE EFFICIENCY: 18.3% 
ELAPSED LIVE TIME: 10185. * RECOVERY: 76.50% 
TRACER ID: NONE * TRACER FWHM (kev): 0.00 
LAMBDA VALUE: 0. * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30 -OCT-1998 12:54 * EFF CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B_025_30OCT98 • BKG ELAPSED TIME: 59914. 

- * 
* 

SAF: - 1.14 

**************************************************************************** 

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN NUCLIDE ENERGY 

1-218 6003.0 

RN-222 5490.0 

RA-226 4785.0 

NET 
AREA 

0.82 

3.37 

16.36 

ACTIVITY TPU/ERROR 
pCi/ gram 2-SIGMA 

4.93 100.0 

2.38 99.9 

2.04 100.0 

3.060E-02 

1.259E-01 

6.105E-01 

2.038E-01 

1.980E-01 

3.485E-01 

MDC 
pCi/ gram 

5.546E-01 

4.208E-01 

3.978E-01 

**************************************************************************** 

A n a l y s t ° ' Date 

Reviewer / A Date 

• 
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Channel Contents for ND AMS_ARCHIVE 

Channel 

• : 0 0 0 
9 : 0 0 0 

17 : 0 0 0 
25 : 0 0 0 
33 : 0 0 0 
41 : 0 0 0 
49 : 0 0 0 
57 : 0 0 0 
65 : 0 0 0 
73 : 0 0 0 
31 :' 0 0 0 
89 : 0 0 0 
97 0 0 0 

105 0 0 0 
113 0 0 0 
121 0 0 0 
129 0 0 0 
137 0 0 0 
145 0 0 0 
153 . 0 0 0 
161: 0 0 0 
169 : 0 0 0 
177: 0 0 0 
185: 0 0 0 

A 9 3 : 0 0 0 
0 0 0 

209 : 0 0 0 
217: 0 0 0 

— 225: 0 0 0 
. 233 : 0 - 0 0 
241: 0 0 0 
249 : 0 0 0 
257: 0 0 0 
265 : 0 0 o. 
273 : 0 0 0 
281: 0 0 0 
289: 0 0 1 
297: 0 0 0 
305: 0 0 0 
313 : 0 0 0 
321: 0 0 0 
329: 0 0 1 
337: 0 0 0 
345 : 0 1 0 
353 : 0 0 0 
361: 0 0 0 
369 : 0 0 0 
377 : 0 1 0 
385 : 0 0 0 

A": 
WlOl: 

0 
0 

0 
0 

0 
0 

409: 0 0 0 
417: 0 1 0 
425 : 0 0 0 

S:S 9810172A-RA$09 RA 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 

- 0 0 0 0 0 
0 0 0 1 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 Q. 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 1 
0 0 0 0 0 
0 0 0 0 0 
1 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 - 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 1 0 
0 1 . 0 0 0 
0 0 0 0 0 
0 0 • 6 • • 0 0 
0 0 - 0 " 0 0 
0 o .: o • 0 0 
0 0 • o : 0 0 
0 0 • 0 0 0 
0 0 . 0 0 0 
0 0 1 0 0 
0 0 0 0 0 
0 1 0 0 0 
1 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 1 0 1 1 
0 0 0 0 0 
0 0 0 ' 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 1 0 

001JG 



433 : 1 0 0 0 0 0 0 0 
441 : 0 0 0 0 0 . 0 0 0 
449 : 0 0 0 0 0 0 0 0 
457 : 0 0 0 0 0 a 0 0 
465 : 0 0 0 0 0 0 0 0 
473 : 0 0 0 0 1 .0 0 

• 481 : 0 0 0 0 0 0 0 • 
489 : 1 0 0 0 0 0 0 0 
497 : 0 0 0 0 0 0 0 
505 : 0 0 0 0 0 0 0 
513 0 0 0 0 0 0 0 
521 : 0 . 0 0 0 0 0 •J 0 
529 : 0 0 0 ' 0 0 0 J 0 
537 0 0 0 0 0 0 0 0 
545 0 0 0 0 0 0 0 1 
553 0 0 0 0 0 0 0 0 
561 0 0 0 0 0 0 1 0 
569 0 0 0 0 0 0 0 0 
577 0 0 0 0 0 0 0 0 
585 0 0 0 0 0 0 0 0 
593 0 0 0 0 0 0 0. 0 
601 0 1 0 - 0 0 0 0 0 
609' 0 0 0 0 0 0 0 0 
617 0 0 0 0 0 0 0 0 
625: 0 0 0 •o 0 0 0 0 
633 : 0 0 0 0 0 0 0 0 
641: 0 0 0 6 0 0 0 0 
649: 0 0 0 0 0 0 0 0 
657: 0 0 0 0 0 0 0 0 
665: 0 0 0 0 0 0 0 0 
673 : 0 0 0 0 0 0 0 

m 681: 0 1 0 0 0 0 0 m 689: 0 0 0 1 0 0 0 0 
697: 0 0 0 0 0 0 0 0 
705: 0 0 0 0 0 0 0 0 
713 : 0 - o 0 0 0 - 0 0 0 
721: 0 0 0 0 0 0 0 0 
729: 0 0 0 0 ' 0 0 0 0 
737: 0 0 0 0 0 0 0 0 
745: 0 0 0 0 0 . 0 0 0 
753 : 0 0 0 0 0 0 0 0 
761: 0 0 0 0 0 . • 6 • • 0 0 
769: 0 0 0 0 0 • -0 - 0 0 
777: 0 0 0 0 0 -: 0 ' 0 0 
785: 0 0 0 0 0 • o : 0 0 
793 : 0 0 0 0 0 • 0 0 0 
801: 0 0 .0 . 0 0 0 0 0 
809: 0 0 0 0 1 0 0 0 
817: 0 0 0 0 0 0 0 1 
825: 0 0 0 0 0 0 0 0 
833 : 1 0 0 0 0 0 0 0 
841: 0 1 0 0 0 0 0 0 
849: 0 0 0 0 0 0 0 0 
857: 0 0 0 0 0 0 0 0 
865: 0 0 0 0 0 0 0 0 
873 : 0 0 0 0 0 0 . 0 

• 881: 1 0 0 0 0 0 0 • 
889: 0 0 0 0 0 0 0 0 
897: 0 0 0 • 0 0 0 0 0 
905: 0 0 0 0 0 0 0 0 
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913 0 0 0 
921 0 0 0 
929 0 0 0 

1^937 0 0 0 

^^953 
0 
1 

0 
0 

0 
0 

961 0 0 0 
969 0 0 0 
977 0 0 0 
985 0 0 0 
993 0 0 0 

1001 0 0 0 
1009 0 0 0 
1017 0 0 0 

0 0 0 0 o 
o 0 • o o o 
o 0 0 o o 
o 0 0 0 0 
o 0 o o o 
0 0 0 0 0-
0 o o o o 
1 0 0 o o 
0 0 0 o o 
o o o o o 
1 0 0 o o 
o o o o o 
o o o o o 
o i o o o 
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Thermo NUtech 
Oak Ridge Laboratory 

Gross Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:45:29.13 

Detector ID: 25 
Live Time: 0 02:49:44.99 
Batch Id: 9810172A-RA 
Sample Type: RA 

Acquisition S t a r t : 
Real Time: 
Sample I d : 

2-NOV-1998 09:01:48 
0 02:49:44.99 
09 

Pk I t 

1 0 
2 0 
3 0 

Energy 

4515.89 
5223.34 
5889.30 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec 

16 
5 
5 

0 0.00 379.63 264 226 1.57E-03 
0393.04 619.00 551 170 4.91E-04 
0192.34 838.60 739 151 4.91E-04 

i .0 
,. 7 
4 . 7 

F i t 

Background Counts Within Peak Regions Generated: 2-NOV-1998 12:45:52.41 

Acquisition S t a r t : 30-OCT-1998 17:27:36.09 
Live Time: 0 16:38:34.00 - Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4506.78 12 0 2.79 376.50 264 226 2.00E-04 28.9 
2 0 5272.82 14 0 4.09 635.50 551 170 2.34E-04 26.7 
3 0 5813.89 29 0248.09 814.00 739 151 4.84E-04 18.6 

Net Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:45:53 

— Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4515.89* 16 0 0.00 379.63 264 226 1.61E-03 28.3 
2 0 5223.34* 3 0393.04 619.00 551 170 3.31E-04 78.6 
3 0 5889.30* 1 0192.34 838.60 739 151 8.05E-05333.0 

Flag: "*" = Peak area was modified by background subtraction 
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VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 2-NOV-1998 12:45:56 

Configuration 
^ o a l y s e s by 
^Himple t i t l e 
sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy tolerance 
Errors propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROT PEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB2-7 
23-SEP-1998 00 
09 
RA 
025 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75.00 

00:00 A c q u i s i t i o n date 
Sample quantity 
Sample geometry • 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s at 

2-NOV-1998 09:01:48 
0.50750 gram 

0 02:49:44.99 0.0 
8.00 
0.00 % 

Peak Energy 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel Left Pw % E r r F i t Nuclides A c t i v i t y 
pCi/gram 

0 4515.89* 
0 5223.34* 
0 5889.30* 

16 0.00 
3393.04 
1192.34 

379.63-
619.00 
838.60 

264 226 5 6 . 7 
551 170157.2 
739 151665.9 

RA-226 
RN-222 
PO-218 

0.467 
9 . 6 2 8 E - 0 2 
2 . 3 4 1 E - 0 2 
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Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
2-NOV-1998 12:46:34 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * - • * * * * * * ! 

Spectral F i l e : ND_AMS_ARCHIVE_S :S_9810172A-RA$ 10_RA.CNF 
**************************************************************** ************ 

BATCH ID: 9810172A-RA 
* 
* SAMPLE ID: 10 

SAMPLE DATE: 23 -SEP-1998 00:00 * ALIQUOT: 5.0521 >01 gram 
SAMPLE TITLE: .. WGSB2-10 * DETECTOR NUMBER: 026 
ACQ DATE: 2 -NOV-1998 09:01 * AVERAGE EFFICIENCY: 17.6% 
ELAPSED LIVE TIME: 10185. .* RECOVERY: 90.80% 
TRACER ID: NONE * TRACER FWHM (kev): 0.00 
LAMBDA VALUE: 0. * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30 -OCT-1998 12:54 * EFF CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B_026_30OCT98 * BKG ELAPSED TIME: • 59914. 

- * 
* 

SAF: - 1.21 

****************************************************************************** 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY 

PO-218 

RN-222 

-RA-226 

6003.0 

5490.0 

4785.0 

NET 
AREA 

- 0 . 2 5 

1 .11 

3 .03 

BKG %ABN A C T I V I T Y 
p C i / gram 

3 .91 100.0 

2 .55 99 .9 

3 .06 100.0 

•8 .354E-03 

3 . 6 4 4 E - 0 2 

9 . 9 8 5 E - 0 2 

TPU/ERROR 
2-SIGMA 

1.490E-01 

1.457E-01 

1.858E-01 

MDC 
pCi/ gram 

4.742E-0^ 

4.040E-01 

4.319E-01 

******************************************************************************. 

A n a l y s t D 

Reviewer 

n-z-i* 
Date 

Date 
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Channel Contents for ND AMS ARCHIVE_S:S_9810172A-RA$10_RA 

Channel 

1 : 0 0 0 0 0 0 0 
9 : 0 0 0 0 0 0 0 

17 : 0 0 0 0 0 0 0 
25 : 0 0 0 0 0 0 0 
33 : 0 0 0 0 0 0 0 
41 : 0 0 0 0 0 0 0 
49 : 0 0 0 0 0 0 0 
57 : 0 0 0 0 0 0 0 
65 : 1 0 0 0 0 0 0 
73 : 0 0 0 0 0 0 0 
81' : 0 0 0 0 0 0 0 
89 : 0 0 0 0 0 0 0 
97 : 0 0 0 0 0 0 0 

105 : 0 0 0 0 0 0 0 
113 : 0 0 0 0 0 0 Q 
121 • 0 0 0 - 0 0 0 0 
129 0 0 0 0 0 0 0 
137 0 0 0 0 0 0 0 
145 0 0 0 •o 0 0 0 
153 0 0 0 0 0 0 0 
161: 0 0 0 b 0 0 0 
169: 0 0. 0 0 1 0 0 
177: 0 0 0 0 0 0 0 
185 : 0 0 0 0 0 b 0 
193 : 0 0 0 0 0 0 0 
201: 0 0 0 0 0 1 0 
209: 0 1 0 0 0 0 0 
217: 0 0 0 0 0 0 0 
225 : 0 0 0 0 0 0 1 
233 : 0 • 0 0 0 0 - 0 0 
241: 0 0 0 0 0 0 0 
249: 0 0 0 0 0 0 0 
257: 0 0 0 0 0 0 0 
265 : 0 0 0 0 0 . 0 0 
273 : 0 0 0 0 0 0 0 
281: 0 0 0 0 0 • b- • 0 
289: 0 0 0 0 0 • 0 - 0 
297: 0 0 0 0 0 0 " 0 
305 : 0 0 0 0 0 • 0 ." 0 
313 : 0 0 0 0 0 • 0 0 
321: 0 0 .0 . 0 0- 0 0 
329 : 0 0 0 0 0 0 0 
337: 0 0 0 0 0 0 0 
345 : 0 0 0 0 0 0 0 
353 : 0 0 0 0 0 0 0 
361: 0 0 0 0 0 0 0 
369 : 1 0 0 0 0 0 0 
377: 0 0 0 0 0 0 0 
385 : 0 0 0 0 0 0 0 
393 : 0 0 0 0 0 0 0 
401: 0 0 0 0 0 0 0 
409 : 0 0 0 0 0 0 0 
417 : 0 0 0 0 0 0 0 
425 : 0 0 1 0 0 0 0 
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433 : 0 0 0 0 0 0 0 0 
441 : 0 0 0 0 0 • 0 0 0 
449 : 0 0 0 0 0 0 0 0 
457 : 0 • 0 0 0 0 0 0 0 
465 
k73 
F481 

: 0 0 0 0 0 0 0 0 465 
k73 
F481 

: 0 0 0 0 0 0 0 0-
465 
k73 
F481 : 1 0 0 1 0 0 1 0 
489 : 0 0 0 0 0 0 0 0 
497 : 0 0 0 0 0 0 0 0 
505 : 0 0 0 0 0 0 0 0 
513 0 0 0 0 0 0 0 0 
521 : 0 0 0 0 0 0 0 0 
529 : 0 0 0 0 0 0 0 0 
537 : 0 0 0 0 0 0 0 0 
545 : 0 0 0 0 0 0 0 0 
553 0 0 0 0 0 0 0 0 
561' 0 0 0 0 0 0 0 0 
569 0 0 0 0 0 0 0 0 
577 0 0 0 0 0 0 0 0 
585 0 0 0 0 0 0 0 0 
593 0 0 0 0 0 0 0 0 
601 ' 0 0 0 - 0 0 0 0 - 0 
609 0 0 0 0 o 0 0 0 
617: 0 0 0 0 0 0 0 0 
625 : 0 0 0 '0 0 0 0 0 
633 : 0 0 0 0 0 0 0 0 
641: 0 0 0 6 0 0 0 0 
649: 0 0 0 0 0 0 0 0 
657: 0 0 1 0 0 0 0 0 
,665: 0 0 0 0 0 b 0 0 

r 3 : 0 0 0 0 0 0 0 0 
^81: 0 1 0 0 0 0 0 0 
689 : 0 0 0 0 0 0 0 0 
697: 0 0 0 0 0 0 0 0 
705 : 0 0 1 0 0 0 0 0 
713 : 0 " 0 0 0 0 > 0 0 0 
721: 0 0 0 0 0 0 0 0 
729 : 0 0 0 0 0 0 0 0 
737: 0 0 0 0 0 0 0 0 
745 : 0 0 0 0 0 . 0 0 0 
753 : 1 0 0 0 0 p 0 0 
761: 0 0 0 0 0 o • • 0 0 
769: 0 0 0 0 0 • 0 " 0 0 
777 : 0 0 0 0 0 p ' 0 0 
785 : 0 0 0 1 0 • o ' : 0 0 
793 : 0 0 0 0 0 • 0 0 0 
801: 0 0 .0.. 0 0- 0 0 0 
809: 0 0 0 0 0 0 0 0 
817: 0 0 0 0 0 0 0 0 
825 : 0 0 0 0 0 0 0 0 
833 : 0 1 0 0 0 0 0 0 
841: 0 0 0 0 0 0 0 0 
849 : 0 0 0 0 0 0 0 0 
857 : 0 0 0 0 0 0 0 0 
B65: 

| 7 3 : 

581: 

0 0 0 0 0 0 0 0 B65: 

| 7 3 : 

581: 

0 0 0 0 0 0 . 0 0 
B65: 

| 7 3 : 

581: 
0 0 0 0 0 0 0 0 

889 : 0 0 0 0 0 0 0 0 
897 : 0 0 0 0 0 0 0 0 
905 : 0 0 0 0 0 0 0 
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913 : 0 0 0 0 0 0 0 

921 : 0 0 0 0 0 < 0 0 
929 0 0 0 0 0 0 0 
937 0 0 0 0 0 0 0 
945 0 0 0 0 0 0 0 
953 0 0 0 0 0 0 0 
961 0 0 0 0 0 0 0 
969 0 0 0 0 0 0 0 
977 1 0 0 0 0 . 0 

••) 
985: 0 0 0 0 0 0 
993 : 0 0 0 0 0 0 

1001: 0 0 0 0 0 1 0 
1009: 0 0 0 0 0 1 0 
1017: 0 0 0 0 0 0 0 
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Thermo NUtech 
Oak Ridge Laboratory 

ross Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:46:17.21 

etector ID: 26 Acquisition S t a r t : 2-NOV-1998 09:01:48.10 
Live Time: 0 02:49:44.99 Real Time: 0 02:49:44.99 
Batch Id: 9810172A-RA Sample I d : 10 
Sample Type: RA 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4700.26 5 0332.83 449.60 271 226 4.91E-04 44.7 
2 0 5393.05 3 0137.05 682.67 558 170 2.95E-04 57.7 
3 0 5722.83 3 0229.34 791.67 746 151 2.95E-04 57.7 

Background Counts Within Peak Regions Generated: 2-NOV-1998 12:46:27.29 

Acquisition S t a r t : 30-OCT-1998 17:27:36.10 
Live Time: 0 16:38:34.00 - Real Time: 0 16:38:32.99 

F i t Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

1 0 4506.85 18 0623.70 383.50 271 226 3.OOE-04 23 .6 
2 0 5272.45 15 0 2.80 642.50 558 170 2.50E-04 25.8 
3 0 5812.21 23 0285.28 821.00 746 151 3.84E-04 20.9 

• 

-

Net Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:46:28.65 

— P k I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4700.26* 3 0332.83 449.60 271 226 2.98E-04 92.9 
2 0 5393.05* 1 0137.05 682.67 558 170 1.09E-04199. 9 
3 0 5722.83* 0 0229.34 791.67 746 151-2.49E-05891.7 

Flag: "*" = Peak area was modified by background subtraction 
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VMS Nuclide Identification Report V2.9 Generated 2-NOV-1998 12:46:30 

Configuration 
Analyses by 
Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed live time 
Energy tolerance 
Errors propagated 
Efficiency type 
Abundance limit 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB2-10 
23-SEP-1998 00:00:00 Acquisition date 
10 
RA 
026 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75.00 

Sample quantity 
Sample geometry • 
Detector geometry 
Elapsed r e a l time 
Half l i f e ratio 
"Systematic Error 
Ef f i c i e n c i e s at 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel Left Pw %Err Fit 

2-NOV-1998 09: 
0.50520 cram 

02:49: 
8.00 
0.0C 

4.99 0.0% 

Peak Energy 

Nuclides Activity 
pCi/gram 

0 4700.26* 
0 5393.05* 
0 5722.83* 

3332.83 
1137.05 
0229.34 

449.60-
682 .67 
791 .67 

271 226185.8 
558 170399.8 
746 151***** 

RA-226 
RN-222 
PO-218 

9 . 0 6 7 E - 0 2 
' 3 . 3 0 9 E - 0 2 
- 7 . 5 8 6 E - 0 3 
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Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
2-NOV-1998 12:47:09 

************************************** 

Spectral F i l e : ND_AMS_ARCHIVE_S :S_9810172A-RA$11_RA. CNF 
*************************************************************************** 

BATCH ID: 9810172A-RA 
* 
* SAMPLE ID: 11 

SAMPLE DATE: 23-SEP-1998 00:00 * ALIQUOT: 5.008E -01 gram 
SAMPLE TITLE: WGSB2-20 * DETECTOR NUMBER: 027 
ACQ DATE: 2-NOV-1998 09:01 * AVERAGE EFFICIENCY: 20.4% 
ELAPSED LIVE TIME: 10185. * RECOVERY: 97.20% 
TRACER ID: NONE * TRACER FWHM (kev): 0.00 
LAMBDA VALUE: 0. *. ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-OCT-1998 12:54 * EFF CAL DATE: 3 0-OCT-1998 12:54 
BKG FILENAME: B_027_30OCT98 * BKG ELAPSED TIME: - 59914. 

- * 
* 

SAP: - 1.29 

************************* *'* ************************************************* 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA pCi/ gram 2-SIGMA pCi/ gram 

^R-218 6003 . 0 1.73 7.31 100.0 4.618E-02 1.918E-01 5.257E-01 

RN-222 5490.0 7.54 4.08 99.9 2.013E-01 2.119E-01 4.166E-01 

— RA-226 4785.0 14.31 1.19 100.0 3.816E-01 2.411E-01 2.677E-01 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Date 

Date 

Analyst 

Reviewer 7/ j 
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Channe l C o n t e n t s f o r ND_AMS_ARCHIVE_S :S_9810172A-RA$11_RA 

a n n e l 

1 : 0 0 0 0 0 0 0 

9 : 0 0 0 0 0 0 0 

17 : 0 0 0 0 0 0 0 

25 : 0 0 0 0 0 0 0 

33 0 0 0 0 0 0 0 

41 0 0 0 0 0 0 0 

49 0 0 0 0 0 0 0 
57 0 0 0 0 0 0 0 
65 0 0 0 0 0 0 0 
73 0 0 0 0 0 0 0 
81. 0 . 0 0 0 0 0 0 

89 0 0 0 0 0 0 0 
97. 0 0 0 0 0 0 0 

105: 0 0 0 0 0 0 0 
113 : 0 0 0 0 0 0 0 
121. • 0 0 0 - 0 0 0 0 
129: 0 0 0 0 0 0 b 
137: 0 0 0 0 0 0 0 
145 : 0 0 0 '0 0 0 0 
153 : 0 0 0 0 0 0 0 
161: 0 0 0 6 0 1 0 
169 : 0 0 0 0 0 0 0 
177: 0 0 0 0 0 0 0 
§85: 0 0 0 0 0 b 0 

193 : 0 0 0 0 0 0 0 
201: 0 0 0 0 0 0 0 
209 : 0 0 0 0 0 0 0 
217 : 0 0 0 0 0 0 0 
225 : 0 0 0 0 0 0 0 
233 : 0 ' 0 0 0 0 - 0 0 
241: 0 0 0 0 0 0 0 
249 : 0 0 0 0 0 0 0 
257: 0 0 0 0 0 0 0 
265 : 0 0 . 0 0 0 0 0 
273 : 0 0 0 0 0 0 1 
281: 0 0 1 0 0 0' • 0 
289: 0 0 0 0 0 • 0 " 0 
297: 0 0 0 0 0 0 b 
305 : 0 0 0 0 0 • 0 •' 0 
313 : 0 0 0 0 0 • 0 0 
321: 0 0 .0.. 0 0 0 0 
329 : 0 0 0 0 0 0 0 
337: 0 0 0 0 0 2 0 
345 : 0 0 0 0 0 0 0 
353 : 0 0 0 0 0 0 0 
361: 1 0 0 0 0 0 0 
369 : 0 0 0 0 0 0 0 
377 • 0 0 0 0 0 0 0 
|85 0 0 0 0 0 0 0 

193 0 0 0 1 0 0. 0 
401 0 0 0 1 1 0 0 
409 0 0 0 0 0 0 1 
417 0 0 0 0 0 0 0 
425 0 0 1 0 0 0 % 013 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 



433 : 0 0 0 
441 : 0 0 0 
449 0 0 0 
457 : 0 0 0 
465 : 0 0 0 
473 : 0 0 0 
481 : 0 0 0 
489 : 0 0 0 
497 : 0 0 0 
505 : 0 0 0 
513 : 0 0 0 
521 : 0 0 0 
529 : 0 0 0 
537 : 0 0 0 
545 : 0 0 0 
553 : 1 0 0 
561 0 0 0 
569 0 0 0 
577 0 0 0 
585 0 0 0 
593 0 0 0 
601 0 0 0 
609: 1 0 Q 
617- 0 0 0 
625 0 0 0 
633 . 0 0 0 
641: 0 0 0 
649: 0 0 0 
657: 0 0 0 
665: 0 0 0 
673 : 0 0 0 
681: 0 0 0 
689: 0 0 0 
597: 0 0 0 
705 : 0 0 0 
713 : 0 ' 0 0 
721: 0 0 0 
729: 0 0 1 
737: 0 0 0 
745 : 0 0 0 
753 : 0 0 0 
761: 0 0 0 
769: 0 0 0 
777: 0 0 0 
785: 0 0 0 
793 : 0 0 0 
801: 0 0 . 0.. 
809: 0 0 0 
817: 0 0 0 
825 : 0 0 0 
833 : 0 0 0 
841: 0 0 0 
849: 0 1 0 
857: 0 0 0 
865 : 0 0 0 
873 : 0 0 1 
881: 0 0 0 
889: 0 0 0 
897 : 0 0 0 
905 : 0 0 1 

0 0 0 0 0 
0 0 • 0 0 0 
0 0 0 0 1 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 
0 0 0 0 

w 0 0 0 0 0 
0 0 0 0 
0 0 0 ') 0 
0 0 0 0 
0 0 0 J 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 1- 0 
0 0 0 0 - 0 
0 0 0 i 0 
0 0 0 0 0 
'0 0 0 0 0 
0 0 0 0 0 

6 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 b 1 0 
0 1 0 0 4k 1 0 0 0 V 0 0 0 0 1 
0 0 0 0 0 
0 0 0 0 0 
1 0 - 1 0 0 
0 0 0 0 0 
0 ' 0 0 0 0 
0 0 0 0 0 
0 0 . 0 0 0 
0 0 0 0 0 
0 0 ' 6 " ' 0 1 
0 o • -o " 0 0 
0 0 0 0 0 
1 0 • o .' 0 0 
0 0 • 0 0 0 
0 0 0 1 0 
0 0 0 0 0 
0 0 0 0 1 
1 0 0 ") 0 
0 0 0 ) 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 
0 

0 
0 

0 . 
0 

0 
0 • 

0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
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913 : 0 0 0 
921 : 0 0 0 
929 : 0 0 0 

«. 937 : 0 . 0 0 
945 : 0 0 0 

^ ^ 9 6 1 
0 
0 

0 
0 

0 
0 

969 0 0 0 
977 0 0 0 
985 0 0 0 
993 0 0 0 

1001. 0 0 0 
1009: 0 0 0 
1017: 0 0 0 

o o o o o 
0 0 . 1 0 o 
0 0 0 0 o 
o o o o o 
0 0 0 0 0 
0 0 . 0 0 0-
1 0 0 0 0 

o o o o o 
0 0 . 0 0 0 
0 0 0 0 0 
o o o o o 
o o o o o 
o o o o o 
o o o o o 
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Thermo NUtech 
Oak Ridge Laboratory 

'Gross Sample Counts Within Peak Regions Generated: 2-N0V-199" 12:46:52.33 

Detector ID: 27 Acqu i s i t i o n S t a r t : 2-NOV-199 09:01:48^ 
Live Time: 0 02:49:44.99 Real Time: 0 02:49:4 99 
Batch I d : 9810172A-RA Sample I d : 11 
Sample Type: RA 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/S %'Xrr F i t 

1 0 4494.33 12 0 2.76 377.83 270 226 1.18E 3 23.9 
2 0 5344.06 9 0331.30 665.00 557 170 8.84E 4 33.3 
3 0 5815.73 7 0298.17 820.00 744 151 6.87" J4 37.8 

Background Counts Within Peak Regions Generated: 2-NOV-1998 12:47:02.01 

Acqu i s i t i o n S t a r t : 30-OCT-1998 17:27:36.11 
Live Time: 0 16:38:34.00 - Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4507.89 7 0488.67 382.50 270 226 1.17E-04 37.8 
2 0 5273.34 24 0336.82 641.50 557 170 4.01E-04 20.4 
3 0 5812.65 43 0154.54 819.00 744 151 7.18E-04 15.2 

Net Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:47:0 

-"-Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4494.33* 14 0 2.76 377.83 270 226 1.40E-03 31.4 
2 0 5344.06* 8 0331.30 665.00 557 170 7.41E-04 52.5 
3 0 5815.73* 2 0298.17 820.00 744 151 1.70E-04207.6 

Flag: "*" = Peak area was modified by background subtraction 
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VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 2-NOV-1998 12:47:05 

Configuration «a l y s e s by 
piple t i t l e 
mple date 

Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy tolerance 
E r r o r s propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO: [ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB2-20 
23-SEP-1998 00:00:00 Acquisition date 
11 
RA 
027 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75.00 

Sample quantity 
Sample geometry • 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic E r r o r 
E f f i c i e n c i e s at 

2-NOV-1998 09:01: 
0.50080 gram 

48 

0 02:49:44.99 
8.00 
0.00 % 

Peak Energy 

0.0 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel Left Pw % E r r F i t Nuclides A c t i v i t y 
pCi/gram 

0 4494.33* 
0 5344.06* 
0 5815.73* 

14 2.76 
8331.30 
2298.17 

377.83-
665.00 
820.00 

270 226 62.9 
557 170105.1 
744 151415.2 

RA-226 
RN-222 
PO-218 

0.371 
0.196 
4 . 4 8 9 E - 0 2 

00,134 



Thermo NUtech 
. Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
2-NOV-1998 12:47:39 

****************************** 

Spectral F i l e : ND_AMS_ARCHIVE_S:S_9810172A-RA$12_RA.CNF 
**************************************************************************** 

BATCH ID: 9810172A-RA 
* 
* SAMPLE ID: 12 

SAMPLE DATE: 23 -SEP-1998 00:00 * ALIQUOT: 5.200E -01 gram 
SAMPLE TITLE: WGSB2-30 * DETECTOR NUMBER: 028 
ACQ DATE: 2 -NOV-1998 09:01 * AVERAGE EFFICIENCY: 18.3% 
ELAPSED LIVE TIME: 10185. * RECOVERY: 100.00% 
TRACER ID: NONE * TRACER FWHM (kev): 0.00 
LAMBDA VALUE: 0. * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30 -OCT-1998 12:54 * EFF CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B_028_30OCT98 * BKG ELAPSED TIME: - 59914. 

* 
* 

SAF: -1.19 

**************************************************************************** 

NUCLIDE ACTIVITY SUMMARY 

BKG %ABN NUCLIDE ENERGY 

PO-218 6003.0 

RN-222 5490.0 

RA-226 4785.0 

NET 
AREA 

1.20 

5.12 

5.81 

3.57 100.0 

3.23 99.9 

3.74 100.0 

ACTIVITY 
pCi/ gram 

3 .351E-02 

1.427E-01 

1.617E-01 

TPU/ERROR 
2-SIGMA 

1.398E-01 

1.809E-01 

1.934E-01 

MDC 
pCi/ gram 

3 .809E-o( 

3.669E-01 

3.876E-01 

***************************************************************************** 

Analyst ®~ 

Reviewer 

Date 

Date 

00135 
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Channel Contents for ND_AMS_ARCHIVE_S:S_9810172A-RA$12_RA 

Channel 

1 : 0 0 0 0 0 0 0 ^ 

9 : 0 0 0 0 0 0 0 0 

17 : 0 0 0 0 0 0 t 0 

25 : 0 0 0 0 0 0 0 0 

33 : 0 0 0 0 0 0 0 0 

41 : 0 0 0 0 0 0 0 0 

49 : 0 0 0 0 0 0 0 0 

57 : 0 0 0 0 0 0 0 0 

65 : 0 0 0 0 0 0 0 0 

73 0 0 0 0 0 0 0 0 

81 0 1 1 0 0 0 0 0 

89 0 0 0 0 0 0 0 0 
97 0 0 0 0 0 0 0 0 

105 0 0 0 0 0 0 0 0 
113 0 0 0 0 0 0 0. 0 

121 0 0 0 - 0 0 0 0 0 
129 0 0 0. 0 0 0 0 0 
137 0 0 0 0 0 0 0 0 
145 0 0 0 0 0 0 0 0 
153 0 0 0 0 0 0 0 0 
161 0 0 0 0 0 0 0 0 

169 0 0 0 0 0 0 0 0 
177 0 0 0 0 0 0 0 0 
185 0 0 0 0 0 6 0 0 
193 0 0 0 0 0 0 0 4 i 201 0 0 0 0 0 0 0 ^ m 209 0 0 0 0 0 0 0 0 
217 0 0 0 0 0 0 0 0 
225. 0 0 0 0 0 0 0 0 
233 0 0 0 " 0 0 * 0 0 0 
241. 0 0 0 0 0 1 0 0 
249: 1 0 0 0 0 0 0 0 
257: 0 0 0 0 0 0 0 0 
265: 0 0 0 0 0 0 0 0 
273 : 0 0 0 0 0 0 0 0 
281: 0 0 0 0 0 • 6 • • 0 0 
289: 0 0 0 0 0 • 0 - 0 0 
297 0 0 0 0 0 0 * 0 0 
305. 0 0 0 0 0 • o : 0 0 
313 0 0 0 0 0 • 0 0 1 
321. 0 0 .0 . 0 0 0 0 0 
329 0 0 0 0 0 0 0 0 
337 0 0 0 0 0 0 0 0 
345 0 0 0 0 0 0 0 0 
353 0 0 0 0 0 0 0 0 
361 0 0 0 0 0 0 1 0 
369. 1 0 0 0 0 0 0 0 
377 0 0 0 0 0 0 0 0 
385 0 0 0 0 0 0 0 0 
393 0 0 0 0 0 0 0 4 K 401 0 0 0 0 0 0 0 1 p> 409 0 0 0 0 0 0 0 0 
417 0 1 0 0 0 0 0 0 
425 0 0 0 0 0 1 ^0137 0 



433. 0 0 
441 0 0 
449 0 0 
457: 0 0 

Al65-
^Pl73. 

0 
0 

0 
0 

481: 0 0 
489: 0 0 
497. 0 0 

. 505: 0 0 
513 : 0 0 
521: 0 0 
529: 0 0 
537: 0 0 
545: 0 0 
553.: 0 0 
561: 0 0 
569: 0 0 
577: 0 0 
585 : 0 0 
593 : 0 0 
601: ' 0 0 
609 : 0 0 
617: 0 0 
625: 0 0 
633 : 0 0 
641: 0 0 
649: 0 0 
657: 0 0 

4fe65: 
^ ^ 7 3 : 

0 
0 

0 
0 

681. 0 0 
689 0 0 
697 0 0 

— 705 0 0 
• 713 0 ' ' 0 
721 0 0 
729 1 1 
737 0 0 
745 0 0 
753 0 0 
761 0 0 
769 0 0 
777 0 0 
785 0 0 
793 0 0 
801 0 0 
809 0 0 
817 0 0 
825 0 0 
833 0 1 
841 : 0 0 
849 0 0 
857 : 0 0 

4^665 : 0 0 
^ ^ 7 3 : 0 0 

881 : 0 0 
889 : 0 0 
897 : 0 0 
905 : 0 0 

0 0 0 
0 0 0 
0 1 0 
0 0 0 
0 0 0 
1 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 1 0 
0 0 0 
0 0 0 

o - 0 0 
0 0 0 
0 0 0 
0 *0 0 
0 0 0 
0 b 0 
0 0 0 
0 0 0 
1 0 0 
0 0 0 
0 0 0 
1 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0- 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 1 
0 0 0 

0 0 0 
0 . 0 0 
0 0 0 
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0. 0 0 
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Thermo NUtech 
Oak Ridge Laboratory 

•Gross Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:47:22.97 

^ • t e c t o r ID: 28 Acquisition S t a r t : 2-NOV-1998 09:01:48.12--
liive Time: 0 02:49:44.99 Real Time: 0 02:49:44.99 
Batch Id: 9810172A-RA Sample I d : 12 
Sample Type: RA 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4516.44 8 0586.38 356.38 242 223 7.85E-04 35.4 
2 0 5412.36 7 0 2.83 654.57 525 168 6.87E-04 37.8 
3 0 5764.17 4 0299.92 769.00 711 149 3.93E-04 50.0 

Background Counts Within Peak Regions Generated: 2-NOV-1998 12:47:32.68 

Acquisition S t a r t : 30-OCT-1998 17:27:36.12 
Live Time: 0 16:38:34.00 - Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4506.48 22 0144.47 353.00 242 223 3.67E-04 21.3 
2 0 5271.97 19 0 65.15 608.50 525 168 3.17E-04 22.9 
3 0 5813.72 21 0115.44 785.00 711 149 3.51E-04 21.8 

^e^t et Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:47:34.04 

-—Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4516.44* 6 0586.38 356.38 242 223 5.70E-04 59.7 
2 0 5412.36* 5 0 2.83 654.57 525 168 5.03E-04 63.3 
3 0 5764.17* 1 0299.92 769.00 711 149 1.18E-04208.6 

Flag: "*" = Peak area was modified by background subtraction 

00 J 4 0 



VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 2-NOV-1998 12:47:36 

Configuration 
Analyses by 
Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy tolerance 
Err o r s propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROT PEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB2-30 

00:00:00 Acq u i s i t i o n date 
Sample quantity 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
"Systematic E r r o r 
E f f i c i e n c i e s at 

23-SEP-1998 
12 
RA 
028 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75.00 

2-NOV-1998 09 
0.52000 gram 

0 02:49: -.4.99 
8.00 
0.0C % 

Peak Energy 

0.0% 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel L e f t Pw % E r r 

0 4516.44* 
0 5412.36* 
0 5764.17* 

6586.38 
5 2.83 
1299.92. 

356.38-
654.57 
769.00 

242 223119.4 
525 168126.6 
711 149417.2 

F i t Nuclides A c t i v i t y 
pCi/gram 

RA-226 
RN-222 
PO-218 

0 .162 
0 .143 
3 .351E-02 

0014! 



Thermo NUtech 
Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
2-NOV-1998 12:48:16 

****************************************** 

Spectral F i l e : ND_AMS_ARCHIVE_S :S_9810172A-RA$13_RA. CNF 
***************************************************************************** 

BATCH ID: 9810172A-RA 
* 
* SAMPLE ID: 13 

SAMPLE DATE: 23 -SEP-1998 00:00 * ALIQUOT: 5.790E -01 gram 
SAMPLE TITLE: WGSB2-42 * DETECTOR NUMBER: 029 
ACQ DATE: 2 -NOV-1998 09:01 * AVERAGE EFFICIENCY: 19.2% 
ELAPSED LIVE TIME: 10185. * RECOVERY: 100.00% 
TRACER ID: NONE * TRACER FWHM (kev): 0.00 
LAMBDA VALUE: 0. - * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30 -OCT-1998 12:54 * EFF CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B_029_30OCT98 * BKG ELAPSED TIME: 59914. 

- * 
* 

SAF: - 1.27 

****************************************************************************** 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 

4tb-218 
AREA pCi/ gram 2-SIGMA pCi/ gram 

4tb-218 6003.0 2.72 2.38 100.0 6.488E-02 1.254E-01 2.990E-01 

RN-222 5490 . 0 2.30 1.53 99.9 5.477E-02 1.082E-01 2.561E-01 

— RA-226 4785 . 0 11.23 1.53 100.0 2.674E-01 1.945E-01 2.559E-01 

****************************************************************************** 

A n a l y s t u Date 

•tt/a/tr 
Date 

00142 
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Channel Contents for ND_AMS_ARCHIVE_S: S_9810172A-RA$13_RA 

annel 

1 0 0 0 0 0 0 0 
9 0 0 0 0 0 0 0 

17 0 0 0 0 0 • 0 0 
25 0 0 0 0 0 0 0 
33 0 0 0 0 0 0 0 
41 0 0 0 0 0 0 0 
49 0 0 0 0 0 0 0 
57 1 0 0 0 0 0 0 
65 0 0 0 0 0 0 0 
73 0 0 0 0 0 0 0 
81: 0 0 0 0 0 0 0 
89: 0 0 0 0 0 0 0 
97: 0 0 0 0 0 0 0 

105. 0 0 0 0 0 0 0 
113 : 0 0 0 0 0 0 0 
121. • 1 0 0 - 0 0 0 0 -
129. 0 0 0 0 0 0 b 
137: 0 0 0 0 0 0 0 
145: 0 0 0 "0 0 0 0 
153 • 0 0 0 0 0 0 0 
161: 0 0 0 0 0 0 0 
169: 0 0 0 0 0 0 0 
177 0 0 0 0 0 0 0 

A B 5 : 0 0 0 0 0 b 0 
^ K 9 3 : 0 0 0 0 0 0 0 

201: 0 0 0 0 0 0 0 
209 : 0 0 0 0 0 0 0 
217: 0 0 0 0 0 0 0 

- 225 0 0 0 0 0 0 0 
233 0 ' 0 0 0 0 * 0 0 
241 0 0 0 0 0 0 0 
249 0 0 0 0 0 0 0 
257 0 0 0 0 0 0 1 
265 0 0 . 0 0 0 0 0 
273 0 0 0 0 0 .0 0 
281 0 0 0 0 0 0' ' 0 
289 0 0 0 0 0 • 0 " 0 
297 0 0 0 0 0 0 0 
305 0 0 0 0 0 • 0 •' 0 
313 0 0 0 0 0 • 0 0 
321 0 0 .0.. 0 0 0 0 
329 0 0 0 0 0 0 0 
337 0 0 0 0 0 0 0 
345 0 0 0 0 0 0 0 
353 0 1 0 0 0 0 0 
361 0 0 0 0 0 0 0 
369 0 0 1 0 0 0 0 
377 : 0 0 0 0 0 0 0 

4to85 0 0 0 1 0 0 0 
• 93 : 1 0 0 0 0 0. 0 

401 : 0 0 0 0 0 0 0 
409 : 0 0 0 0 0 0 0 
417 : 0 0 0 • 0 0 0 0 
425 : 0 0 0 0 0 0 °n n 1 A 

0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



433 : 0 0 0 
4 4 1 : 0 0 0 
449 : 0 0 0 
457 : 0 1 0 
465 : 0 1 0 
473 : 0 1 0 
4 8 1 : 0 0 0 
489 : 0 0 1 
497 : 0 0 0 
505 : 0 0 0 
513 0 0 0 
521 0 0 0 
529 0 0 0 
537 1 0 0 
545 0 0 0 
553 0 0 0 
561 0 0 0 
569 0 0 0 
577 0 0 0 
585 0 0 0 
593 0 0 0 
601 ' 0 0 0 
609 0 0 0 
617 0 0 0 
625 0 0 0 
633 0 0 1 
6 4 1 . 0 0 0 
649 0 1 0 
657 0 0 0 
665: 0 0 0 
673 . 0 0 0 
6 8 1 : 0 0 0 
689: 0 0 0 
697: 0 0 0 
705: 0 0 0 
713 : 0 0 0 
7 2 1 : 0 0 0 
729 : 0 0 0 
737: 1 0 0 
745 : 0 0 . 0 
753 : 0 0 0 
7 6 1 : 0 0 0 
769 : 0 0 0 
777 : 0 0 0 
785: 0 0 0 
793 : 0 0 0 
8 0 1 : 0 0 .0.-
809: 0 0 0 
817: 0 0 0 
825: 0 0 0 
833 : 0 0 0 
8 4 1 : 0 0 0 
849: 0 0 0 
857: 0 0 0 
865 0 0 0 
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881 0 0 0 
889 0 0 0 
897 0 0 0 
905 0 0 0 
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Thermo NUtech 
Oak Ridge Laboratory 

'•Gross Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:47:54.74 

Detector ID: 29 Acq u i s i t i o n S t a r t : 2-NQV-1998 09:01:48.( 
Live Time: 0 02:49:44.99 Real Time: 0 02:49:44.99 
Batch I d : 9810172A-RA Sample I d : 13 
Sample Type: RA 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4673.44 10 0 4.03 437.90 268 226 9.82E-04 31.6 
2 0 5245.56 3 0118.10 631.00 555 171 2.95E-04 57.7 
3 0 5844.01 4 0249.58 827.75 743 150 3.93E-04 50.0 

Background Counts Within Peak Regions Generated: 2-NOV-1998 12:48:09.52 

Acqu i s i t i o n S t a r t : 30-OCT-1998 17:27:36.13 
Live Time: 0 16:38:34.00 ' Real Time: 0 16:38:32.99. 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4506.29 9 0 2.75 380.50 268 226 1.50E-04 33.3 
2 0 5272.59 9 0 4.03 640.00 555 171 1.50E-04 33.3 
•* 0 5812.44 14 0145.56 817.50 743 150 2.34E-04 26.7 

Net Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:48:10. t 
"""Pk I t Energy Area Bkgnd FWHM_ Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4673.44* 11 0 4.03 437.90 268 226 1.10E-03 36.2 
2 0 5245.56* 2 0118.10 631.00 555 171 2.26E-04 98.7 
3 0 5844.01* 3 0249.58 827.75 743 150 2.67E-04 96.6 

Flag: "*" = Peak area was modified by background subtractipn 

00147. 



VMS Nuclide I d e n t i f i c a t i o n Report V2.9 Generated 2-NOV-1998 12:48:13 

mr r
if iguration 
flyses by 
mple t i t l e 

Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy tolerance 
Errors propagated 
E f f i c i e n c y type 
Abundance l i m i t 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3.2 
WGSB2-42 

00:00:00 Acquisition date 
Sample quantity 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e r a t i o 
Systematic Er r o r 
E f f i c i e n c i e s at 

23-SEP-1998 
13 
RA 
029 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75.00 

2-NOV-1998 09: 
0.57900 gram 

0 02:49:44.99 
8.00 
0.00 % 

Peak Energy 

01:48 

0.0% 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel Left Pw % E r r 

0 4673.44* 
0 5245.56* 
0 5844.01* 

11 4.03 
2118;10 
3249.58 

437.90 
631.00 
827.75 

268 226 72.4 
555 171197.4 
743 150193.1 

F i t Nuclides A c t i v i t y 
pCi/gram 

RA-226 
RN-222 
PO-218 

0 .267 
5 . 4 7 7 E - 0 2 
6 . 4 8 8 E - 0 2 

00.148 



Thermo NUtech 
. Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
2-NOV-1998 12:51:02 

# 
******************************************* 

Spectral F i l e : ND_AMS_ARCHIVE_S:S_9810172A-RA$14_RA.CNF 
****************************************************************************** 

BATCH ID: 9810172A-RA 
* 
• SAMPLE ID: 14 

SAMPLE DATE: 23-SEP-1998 00:00 * ALIQUOT: 5.18IE -01 gram 
SAMPLE TITLE: WGSB3-7 * DETECTOR NUMBER: 031 
ACQ DATE: 2-NOV-1998 09:01 * AVERAGE EFFICIENCY: 17.1% 
ELAPSED LIVE TIME: 10178. * RECOVERY: 92.20% 
TRACER ID: NONE • TRACER FWHM (ke v ) : 0. 00 
LAMBDA VALUE: 0. * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30-OCT-1998 12:54 * EFF CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B_031_30OCT98 * BKG ELAPSED TIME: 59834. 

* * 
* 

SAF: - 1.32 

****************************************************************************** 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA pCi / gram 2-SIGMA p C i / gram 

PO-218 6003 . 0 4.58 2.04 100.0 1.485E-01 1.961E-01 4.004E-d(£ 

RN-222 5490.0 6.58 1.36 99.9 2.137E-01 2.133E-01 3.484E-01 

RA-226 4785.0 15.04 0.85 100.0 4.877E-01 3.003E-01 2.995E-01 

****************************************************************************** 

Analyst Date 

Date 

00.14 9 
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Channel C o n t e n t s f o r ND_AMS_ARCHIVE_S:S_9810172A-RA$14_RA 
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-• 
Thermo NUtech 

. Oak Ridge Laboratory 

oss Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:50:46.87 

etec t o r ID: 31 Acquisition S t a r t : 2-NOV-1998 09:01:48.15--
Live Time: 0 02:49:37.99 Real Time: 0 02:49:44.99 
Batch Id: 9810172A-RA Sample I d : 14 
Sample Type: RA 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4526.33 12 0 2.85 366.75 250 221 1.18E-03 28.9 
2 0 5243.14 6 0 0.00 605.00 531 168 5.90E-04 40.8 
3 0 5738.75 5 0182.31 766.20 716 149 4.91E-04 44.7 

Background Counts Within Peak Regions Generated: 2-NOV-1998 12:50:56.10 

Acquisition S t a r t : 30-OCT-1998 17:27:36.15 
Live Time: '0 16:37:14.00 - Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec % E r r F i t 

1 0 4506.29 5 0338.99 360.00 250 221 8.36E-05 44.7 
2 0 5272.11 8 0376.02 6i4.50 531 168 1.34E-04 35.4 
3 0 5812.64 12 0 4.18 790.00 716 149 2.01E-04 28.9 

Net Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:50:57.44 

— Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4526.33* 15 0 2.85 366.75 250 221 1.48E-03 30.6 
2 0 5243.14* 7 0 0.00 605.00 531 168 6.47E-04 49.8 
3 0 5738.75* 5 0182.31 766.20 716 149 4.50E-04 65.9 

Flag: "*" = Peak area was modified by background subtraction 

00154 



VMS Nuclide Identification Report V2.9 Generated 2-NOV-1998 12:50:59 

Configuration 
Analyses by 
Sample t i t l e 
Sample date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy tolerance 
Errors propagated 
Efficiency type 
Abundance limit 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3 
WGSB3-7 
23-SEP-1998 00:00:00 Acquisition date 
14 
RA 
031 
0 02:49:37.99 

0.00 keV 
Yes 
Average value 

75.00 

Sample quantity 
Sample geometry 
Detector geometry 
Elapsed r e a l time 
Half l i f e ratio 
Systematic Error 
Ef f i c i e n c i e s at 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel Left Pw %Err F i t 

0 4526.33* 
0 5243.14* 
0 5738.75* 

15 2.85 
7 0.00 
5182.31 

366.75 
605.00 
766.20 

250 221 61.2 
531 168 99.6 
716 149131.8 

2-NO 
0.51; 

0 01 

1998 09:01 
0 gram 

Pec 

;9:44 
.00 
1.00 % 
Energy 

99 0.1% 

Nuclides Activity 
pCi/gram 

RA-226 
RN-222 
PO-218 

0.450 
0 .197 
0 .137 

00155 



Thermo NUtech 
. Oak Ridge Laboratory 

ALPHA SPECTROSCOPY REPORT 
2-NOV-1998 12:51:33 

T* ************************************************************************** 
Spectral F i l e : ND_AMS_ARCHIVE_S:S_9810172A-RA$15_RA.CNF 
**************************************************************************** 

BATCH ID: 9810172A-RA 
* 
* SAMPLE ID: 15 

SAMPLE DATE: 23 -SEP-1998 00:00 * ALIQUOT: 5.018E -01 gram 
SAMPLE TITLE: WGSB3-10 *' DETECTOR NUMBER: 032 
ACQ DATE: 2 -NOV-1998 09:01 • AVERAGE EFFICIENCY: 16.2% 
ELAPSED LIVE TIME: 10185. * RECOVERY: 100.00% 
TRACER ID: NONE * TRACER FWHM (kev): 0.00 
LAMBDA VALUE: 0. * ROI TYPE: STANDARD 
TRACER DPM AT SAMPLE DATE: 0.000 * CONFIDENCE LEVEL: 4.65 
SAMPLE MATRIX: SOIL * LLD CONSTANT: 2.71 
ENERGY CAL DATE: 30 -OCT-1998 12:54 * EFF CAL DATE: 30-OCT-1998 12:54 
BKG FILENAME: B_032_30OCT98 * BKG ELAPSED TIME: • 59913. 

* 
* 

SAF: -1.19 

**************************************************************************** 

NUCLIDE ACTIVITY SUMMARY 

NUCLIDE ENERGY NET BKG %ABN ACTIVITY TPU/ERROR MDC 
AREA pCi/ gram 2-SIGMA pCi/ gram 

0218 6003.0 2.91 3.06 100.0 9.503E-02 1.809E-01 4.218E-01 

RN-222 5490.0 4.61 1.36 99.9 1.507E-01 1.778E-01 3.166E-01 

—RA-226 4785.0 11.25 0.68 100.0 3.678E-01 2.492E-01 2.545E-01 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Reviewer 

111? 
Date 

It/3/17 
Date 

00J56 
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Channel Contents for ND AMS ARCHIVE 

feannel 

1 : 0 0 0 
9 0 0 0 

17 : 0 0 0 
25 : 0 0 0 
33 : 0 0 0 
41 : 0 0 0 
49 : 0 0 0 
57 : 0 0 0 
65 : 0 0 0 
73 : 0 0 0 
81 : 0 0 0 
89 : 0 0 0 
97 : 0 0 0 

105 : 0 0 0 
113 : 0 0 0 
121 0 0 0 
129 : 0 0 0. 
137 : 0 0 0 
145 0 0 0 
153 0 0 0 
161 0 0 0 
169. 0 0 0 
177: 0 0 0 
*85: 0 0 0 

P3: 0 0 0 
201: 0 0 0 
209 : 0 0 0 
217: 0 0 0 
225 : 0 0 0 
233 : 0 0 0 
241: 0 0 0 
249 : 0 0 0 
257 : 0 0 0 
265 : 0 0 . 0 
273 : 0 0 0 
281: 0 0 0 
289: 0 0 0 
297: 0 1 0 
305 : 0 0 0 
313 : 0 0 0 
321 : 0 0 .0 .. 
329 : 0 0 0 
337: 0 0 0 
345 : 0 0 0 
353 : 0 0 0 
361: 0 0 0 
369 : 0 0 0 
377: 0 0 0 
^ 5 : 0 0 1 

03: 0 0 0 
401: 0 0 0 
409 : 0 0 0 
417: 0 0 0 
425 : 0 0 0 

:S 9810172A-RA$15 RA 

0 0 0 0 0 
0 0 0 0 0 
0 0 . 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0- 0 
0 0 0 o - 0 
0 0 0 d 0 
0 0 1 0 0 
'0 0 0 0 0 
0 0 0 0 0 
d 0 0 0 0 
0 0 0 0 0 
0 0 0 0 1 
0 1 6 0 0 
0 0 0 0 0 
0 1 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
1 0 0 0 0 
0 0 ' 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 . 0 1 0 
0 0 0 0 0 
0 0 ' o • ' 0 0 
0 0 • 0 ~ 0 0 
0 0 0 0 0 
0 0 • o 0 0 
0 o • 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 1 0 
0 0 0 . 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 1 0 0 
0 0 0 0 0 

00150 
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0 " 0 0 " 0 O ' O 0 0 
o o o o o o o o 
0 0 . 0 0 0 0 0 0 
0 0 1 0 0 0 0 0 
0 0. 0 0 0 0 0 0 
0 0 0 0 0 p 0 0 
0 0 0 0 0 * 0 " ' 0 0 
0 0 0 o . o . • o ~ o o 
0 0 0 0 0 0 ' 0 _ 0 
0 0 0 0 0 • 0 ' •" 0 0 
0 0 0 o o - 0 .' 0 0 
0 0 .0.. 0 1 1 0 0 
0 1 0 0 0 0 0 0 
o o o o o o o o 
o o o o o o o o 
o o o o o o o o 
o o o o o o o o 
o o o o o o o o 
0 . 0 0 0 0 0 0 o 
0 0 0 0 0 0 1 
0 0 0 0 0 0 . 0 
o o o o o o o 
o o o o o o o o 
0 0 0 0 0 0 0 o 
0 0 0 0 0 o o . o 

00159 



913 : 0 0 0 0 0 0 0 
921 0 0 0 0 0 . 0 0 
929 : 0 0 0 0 0 0 0 

. 937 : 0 0 0 0 0 0 0 
_ 945 0 0 0 0 0 0 0 

ij^ft 953 0 0 0 0 0 0 0 
961 0 0 0 0 0 0 0 
969 0 0 1 0 0 0 0 
977. 0 0 0 0 0 0 0 
985: 0 0 0 0 0 0 0 

• 993 : 0 0 0 0 0 0 0 
1001: 0 0 0 0 0 0 0 
1009: 0 0 0 " 0 0 0 0 
1017: 0 0 0 0 0 0 0 

00160 



Thermo NUtech 
Oak Ridge Laboratory 

Gross Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:51:17.91 

Detector ID: 32 
Live Time: 0 02:49:44.99' 
Batch Id: 9810172A-RA 
Sample Type: RA 

Acquisition S t a r t 
Real Time 
Sample I d 

2-NOV-1998 09:01:48/ 
0 02:49:44.99 
15 

Pk I t Energy 

1 0 4602.80 
2 0 5343.51 
3 0 5805.73 

Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % r r 

10 
5 
5 

0567.51 406.00 261 225 9.82E-04 31.6 
0338.27 654.60 547 169 4.91E-04 ,4.7 
0371.81 806.20 734 150 4.91E-04 44.7 

F i t 

Background Counts Within Peak Regions Generated: 2-NOV-1998 12:51:26.62 

Acquisition S t a r t : 30-OCT-1998 17:27:36.16 
Live Time: 0 16:38:32,99 - Real Time: 0 16:38:32.99 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4506.09 4 0556.32 373.00 261 225 6.68E-05 50.0 
2 0 5272.27 8 0 2.80 631.00 547 169 1.34E-04 35.4 
3 0 5812.81 18 0103.44 808.50 734 150 3.00E-04 23.6 

Net Sample Counts Within Peak Regions Generated: 2-NOV-1998 12:51:27 

__Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 4602.80* 11 0567.51 406.00 261 225 1.10E-03 33.7 
2 0 5343.51* 5 0338.27 654.60 547 169 4.52E-04 58.9 
3 0 5805.73* 3 0371.81 806.20 734 150 2.85E-04 95.1 

Flag: "*" = Peak area was'modified by background subtraction 

00.1 61 



VMS Nuclide Identification Report V2.9 Generated 2-NOV-1998 12:51:30 

Configuration 

Ialyses by 
Jple t i t l e 
mple date 

Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Energy tolerance 
Errors propagated 
Efficiency type 
Abundance limit 

MCAO:[ALPHA]ALPHA8C97$1 
ROIPEAK V1.2,PEAKEFF V2.2,ENBACK VI.5,NID V3 
WGSB3-10 
23-SEP-1998 00:00:00 Acquisition date 
15 
RA 
032 
0 02:49:44.99 

0.00 keV 
Yes 
Average value 

75.00 

Sample quantity 
Sample geometry 
Detector geometry 
Elapsed real time 
Half l i f e ratio 
Systematic Error 
Efficiencies at 

Post-NID Peak Search Report 

I t Energy Area FWHM Channel Left Pw %Err F i t 

0 4602.80* 
0 5343.51* 
0 5805.73* 

11567.51 
5338.27 
3371.81 

406.00-
654.60 
806.20 

261 225 67.3 
547 169117.7 
734 150190.2 

2-NOV-1998 09:01:48 
0.50180 gram 

0 02:49:44.99 0.0 
8.00 
0.00 % 

Peak Energy 

Nuclides Activity 
pCi/gram 

RA-226 
RN-222 
PO-218 

0.368 
0.151 
9 . 5 0 3 E - 0 2 

0016-2 



10172A.XLS 

TMA/Eberiine, Oak Ridge Laboratory 

C L I E N T | 

DATE: 11/02/98 

recra: 

SAM #]|98-1tM72A 

ASSOCIATION:^ 

mm 
1 SAM FRACTION BA133 

ACTIVITY 
AMOUNT 

ADDED 
INITIAL 

AMOUNT 
ACTUAL 
AMOUNT 

%BA133 
RECOVERY 

01 SPIKE 1075.328 OTL0148 491.551 530:4 ^ 107.9 
02 BLANK 1075.328 ~^1;0163. 492.277 530.7 107.8 
03 WGSB1-7 1075.328 ^1.0162, 492.229 440.4 89.5 
04 WGSB1-7 1075.328 Vrs1.0158: 492.035 437 88.8 
05 WGSB1-12 1075.328 = -̂0.98621 477.698 464.3 97.2 
06 WGSB1-20 1075.328 491.551 -479;4^ 97.5 
07 WGSB1-30 1076.328 :~?1;0133 490.824 516.5 105.2 
08 WGSB1-40 1076.328 %l1.0127 490.534 467,7 95.3 
09 WGSB2-7 1076.328 -^1.0125 490.437 -375:3:. 76.5 
10 WGSB2-10 1075.328 489.904 444.6 90.8 
11 WGSB2-20 1076.328 mmmm 490.001 476.2 97.2 
12 WGSB2-30 1075.328 lisiiaH2S 490.195 - 538.5 109.9 
13 WGSB2-42 1075.328 489.226 491;5*f 100.5 
14 W6SB3-7 1075.328 > 1:0126= 490.485 452.2 92.2 
15 WGSB3-10 1075.328 •1.0137 491.018 503.4- 102.5 

1075.328 0 :. . - #DIV/0! 
1075.328 0 #DIV/0! 
1075.328 ^i—-•==t~i-: 0 : . #OIV/0! 
1075.328 0 #DIV/0l 

- - . 0 #DIV/0l 

Calculated by: 

User Page 1 10/3/98 

00.163 



VAX/VMS Peak Search Report Generated 2-NOV-1998 07:55:10.72 

•.Configuration 
^ a a l y s e s by 
^ K e n t ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
SPIKE 

2-NOV-1998 00:00:00 
9810172-01 
FILTER 
GE3 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE] SMP_981017201_GE3 BAFIL_4513 0 . Cl 
V2.2 

Acquisition date 
Sample Quantity 
Sample Geometry 
Detector Geometry: 
Elapsed real time: 
End channel 
Gaussian 

2-NOV-1998 07:49:53 
1.00000E+00 FILTER 

B A F I L 
0 0 0 : 0 5 : 0 0 . 3 4 
4096 
10 .00000 

0.1% 

pk rt Energy Area Bkgnd FWHM Channel Le f t Pw Cts/Sec % E r r F i t 

I 0 62.19 33 42 1.61 62.63 60 6 1.10E-01 35 .5 
2 0 81.32 272 28 1.47 81.72 77 10 9.06E-01 7.1 
3 0 113.16 55 46 2.07 113.50 108 12 1.82E-01 28.6 
4 0 149.22 12 15 •3.00 149.50 145 7 4.03E-02 62.8 " 
5 0 239.18 11 12 . 2.11 239.31 237 .5 3.65E-02 56.7 
6 0 277.47 22 14 1.63 277.54 274 9 7.31E-02 37.1 
7 0 303.15 62 9 1.22 303.18 299 7 2.08E-01 14.9 
8 0 334.34 29 7 2.35 334.31 330 10 9.65E-02 25.6 
9 0 356.48 174 15 1.37 356.41 353 7 5.78E-01 8.5 

10 3 386.62 32 0 1.99 386.51 381 14 1.07E-01 25.6 5.22E+00 
11 3 391.62 12 0 2.00 391.50 381 14 3.87E-02 35.5 

0 511.81 8 4 1.53 511.49 508 6 2.54E-02 56.8 

00164 



Summary of Nuclide Activity 
Sample ID : 9810172-01 Acquisition date 

Page : 
2-NDV-1998 07:49:53 

Total number of .lines in spectrum 12 
Number of unidentified lines 8 
Number of lines tentatively identified by NID 4 33.33% 

Nuclide Type : FISSION 
Wtd Mean 

Uncorrected 
Nuclide Hlife Decay pCi/FILTER 
BA-133 10.50Y 1.00 5.303E+02 

Total Activity 

Nuclide Type : NATURAL 

5.303E+02 

Nuclide Hlife 
TH-234 4.47E+09Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 5.856E+02 

Total Activity : 5.856E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
5.304E+02 

5.304E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
5.856E+02 

5.856E+02 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
1.386E+02 26.14 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
4.546E+02 77.62 

Grand Total Activity 

Flags 

1.116E+03 

"K" = Keyline not found 
"E" » Manually edited 

l'.116E+03 

»Mn - Manually accepted 
"A" = Nuclide specific abn. limit 

00 J 65 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810172-01 

Page : 
Acq u i s i t i o n date : 2-NOV.-19.98 07:49 

ri i d e Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
BA-133 81.00 33.00* 1.427E+01 5.202E+02 5.202E+02 35.27 OK 

302.84 17.80 6.018E+00 5.254E+02 5.254E+02 69.52 OK 
356.01 60.00 4.710E+00 5.531E+02 5.532E+02 46.92 OK 

Final Mean f o r 3 V a l i d Peaks = 5.304E+02+/- 1.386E+02 ( 26.14%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
TH-234 63.29 3.80* 1.330E+01 5.856E+02 5.856E+02 77.62 OK 

Final Mean f o r 1 V a l i d Peaks = 5.856E+02+/- 4.546E+02 ( 77.62%) 

Flag: "*" = Keyline 

00.166 



Minimum Detectable Activity Report 
Sample ID : 9810172-01 

« Bckgnd 
Nuclide Sum 

CO-57 6. 
CD-109 17. 
PA-231 0. 
PA-234 0. 
NP-237 13. 
AM-241 20. 

Acquisition date : 
Page : 

2-N0Vrl998 07:49 

Energy MDA 
(KEV) (pCi/FILTER) 

122.06 1.0806E+01 
88.03 3.7051E+02 
9.28 7.8412E+01 

21.72 8.3033E+00 
86.50 9.8111E+01 
59.54 4.5490E+01 

OOJ 



VAX/VMS Peak Search Report Generated 2-NOV-1998 08:02:57.84 

Configuration 
^Analyses by 
flpient ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
BLANK 

2-NOV-1998 00:00:00 
9810172-02 
FILTER 
GE3 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE] SMP_981017202_GE3_BAFIL_45133 .C 
V2.2 

2-NOV-1998 07:57:35 
1.00000E+00 FILTER 

Acquisition date 
Sample Quantity 
Sample Geometry 
Detector Geometry: BAFIL 
Elapsed real time: 0 00:05:00.35 
End channel : 4096 
Gaussian : 10.00000 

0.1% 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

l 0 61.84 37 35 1.76 62.27 59 7 1.24E-01 30.6 
2 0 81.34 263 13 1.44 81.74 79 8 8.75E-01 6.7 
3 0 '93.58 9 35 1.45 93.96 90 9 3.07E-02118;8 
4 0 111.83 36 18 1.76 112.18 108 7 1.21E-01 25.3 " 
5 0 143.26 9 8 1.87 143.56 141 .6 3.09E-02 57.4 
6 0 178.30 9 8 1.66 178.54 175 6 3.08E-02 57.6 
7 0 185.84 8 19 1.05 186.06 184 6 2.65E-02 94 .4 
8 0 276.59 25 4 1.32 276.66 273 8 8.33E-02 24.3 
9 0 284.12 9 4 1.83 284.18 281 7 2.83E-02 50.1 

10 0 303.24 44 11 1.69 303.26 299 7 1.47E-01 19.5 
11 0 335.39 16 14 3.93 335.36 331 9 5.23E-02 51.5 

0 356.36 189 5 1.71 356.30 351 10 6.30E-01 7.6 

P 
1 384.14 31 6 1.64 384.04 382 9 1.02E-01 22.8 1.45E+01 

14 1 387.26 45 14 1.65 387.15 382 9 1.51E-01 17.6 
15 0 416.30 10 6 1.48 416.14 411 9 3.40E-02 54.8 
16 0 437.05 19 3 1.61 436.86 434 6 6.45E-02 26.6 

00.163 



Summary of Nuclide Activity 
Sample ID : 9810172-02 Acquisition date 

•.Total number of lines in spectrum 16 
Number of unidentified lines 11 
Number of lines tentatively identified by NID 5 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
Hlife Decay pCi/FILTER 
10.50Y 1.00 5.307E+02 

Total Activity : 5.307E+02 

Nuclide Type : NATURAL 
Wtd Mean 

Uncorrected 
Nuclide Hlife Decay pCi/FILTER 
PA-231 3.28E+04Y 1.00 7.272E+02 
TH-234 4.-47E+09Y 1.00 6.665E+02 

Total Activity : 1.394E+03 

Wtd Mean 
Decay Corr 
pCi/FILTER 
5.307E+02 

5.307E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
7.272E+02 
6.665E+02 

1.394E+03 

Page : 2 
2-NOV-19.98 07:57:35 

31.25"? 

Decay Cor- 2-Sigma 
2-Sigma Er r %Error Flags 
1.485E+C 27.98 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
8.397E+02 115.47 
4.590E+02 68.86 

Grand Total Activity 

Flags 

1.924E+03 

"K" = Keyline not found 
"E" = Manually edited 

1.924E+03 

"M" = Manually accepted 
"A" = Nuclide sp e c i f i c abn. limit 

00169 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810172-02 

Page : 3 
Acqui s i t i o n date : 2-NOV.-19.98 07:57:35 

l l i d e Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
BA-133 81.00 33.00* 1.427E+01 5.024E+02 5.024E+02 34.93 OK 

302.84 17.80 6.016E+00 3.700E+02 3.701E+02 73.91 <<WM I n t e r f 
356.01 60.00 4.713E+00 6.022E+02 6.022E+02 46.30 OK 

Final Mean f o r 2 Va l i d Peaks = 5.307E+02+/- 1.485E+02 ( 27.98%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
PA-231 9.28 42.00* 7.394E-01 Line Out Of Range Absent 

" 10.11 20.20 9.216E-01 Line Out Of Range Absent 
283.67 1.60 6.582E+00 7.272E+02 7.272E+02'115.47 OK 
302.67 2.30 6.016E+00 2.864E+03 2.864E+03 73.22 <<WM I n t e r f 

Final Mean f o r 1 V a l i d Peaks = "7.272E+02+/- 8.397E+02 (115.47%) 

TH-234 63.29 3.80* 1.327E+01 6.66̂ 5E+02 6.665E+02 68.86 OK 

Final Mean f o r 1 Va l i d Peaks = 6.665E+02+/- 4.590E+02 ( 68.86%) 

Flag Flag: "*" = Keyline 

00.170 



Minimum Detectable Activity Report 
Sample ID : 9810172-02 Acquisition date 

« Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 9. 122.06 1.3173E+01 
CD-109 7. 88.03 2.5220E+02 
PA-23 4 0. 21.72 8.3033E+00 
NP-237 9. 86.50 8.1789E+01 
AM-241 25. 59.54 4.9757E+01 



VAX/VMS Peak Search Report Generated 2-NOV-1998 08:08:41.19 
/ r - i - * * 

Configuration 
lalyses by 
Lient ID 

Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA200 : [GAMMA. SCUSR. ARCHIVE] SMP_981017203_GE3_BAFIL_45136. C 
PEAK V16.6 PEAKEFF V2.2 
WGSB1-7 

2-NOV-1998 00:00:00. Ac q u i s i t i o n date 
9810172-03 
FILTER 
GE3 
0 00:05:00.00 
25 
3.00000 
No 

Sample Quantity 
Sample Geometry 
Detector Geometry: 
Elapsed r e a l time: 
End channel 
Gaussian 

2-NOV-1998 08:03:21 
1.00000E+00 FILTER 

B A F I L 
0 0 0 : 0 5 : 0 0 . 3 6 
4096 
10.00000 

0.1% 

Pk' I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 5 61.88 36 42 1.89 62.32 58 13 1.22E-01 34.6 1.60E+01 
2 5 66.40 14 46 1.91 66.82 58 13 4.83E-02 77.5 
3 1 "81.48 217 7 1.33 81.88 78 11 7.22E-01 7v3 1.54E+0I 
4 1 85.49 8 6 1.33 85.88 78 11 2.75E-02 60.6 -
5 0 92.48 17 19 . 1.62 92.86 89 . 9 5.67E-02 51.4 
6 0 112.48 30 25 2.18 112.82 110 8 1.00E-01 33.8 
7 0 173.78 22 7 4.87 174.02 171 7 7.23E-02 29.6 
8 0 276.65 28 6 1.67 276.72 272 8 9.28E-02 24.4 
9 2 303.24 51 3 1.74 303.26 299 15 1.71E-01 14.6 2.48E+0C 

10 2 307.68 8 3 1.74 307.70 299 15 2.74E-02 51.9 
11 0 333.79 19 5 1.93 333.76 330 7 6.24E-02 30.8 

0 356.30 162 8 1.36 356.24 352 8 5.41E-01 8.4 
0 376.39 6 7 2.04 376.30 372 8 1.97E-02 90.9 

14 4 384.28 32 6 2.19 384.17 380 10 1.07E-01 26.2 7.49E+0C 
15 4 387.51 25 7 1.79 387.39 380 10 8.42E-02 26.3 
16 0 416.80 22 5 5.01 416.64 411 10 7.17E-02 28.9 

— 17 0 437.07 22 2 1.28 436.88 433 8 7.33E-02 24.1 
18 0 512.21 6 2 2.66" 511.89 509 - 6 2.13E-02 50.2 

00.172 



Summary of Nuclide Activity 
Sample ID : 9810172-03 Acquisition date 

••Total number of lines in spectrum 18 
Number of unidentified lines 13 
Number of lines tentatively identified by NID 5 

Nuclide Type : FISSION 
Wtd Mean 

Uncorrected 
Nuclide Hlife Decay pCi/FILTER 
BA-133 10.50Y 1.00 4.403E+02 
NP-237 2.14E+06Y 1.00 4.119E+01 

Total Activity : 4.815E+02 

Nuclide Type : NATURAL 

Nuclide H l i f e 
TH-234 4/47E+09Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 6.512E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4.404E+02 
4.119E+01 

4.816E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
6.512E+02 

Page : 2 
2-NOV-1998 08:03:21 

27.78% 

Decay Corr Sigma 
2-Sigma Error /Error Flags 
1.157E+02 26.28 
5.136E+01 i.24.67 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
4.956E+02 76.10 

Total Activity : 6.512E+02 6.512E+02 

Grand Total Activity 1.133E+03 

Flags: "K" = Keyline not found 
= Manually edited 

1.133E+03 

"M" = Manually accepted 
"A" = Nuclide specific abn. limit 

00173 



Nuclide Line Activity Report 
Sample ID : 9810172-03 

Page : 
Acquisition date : 2-NOV-1998 08:03 

^clide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

%Eff pCi/FILTER pCi/FILTER %Error Status 
1.427E+01 4.143E+02 4.143E+02 35.42 OK 
6.016E+00 4.319E+02 4.320E+02 69.26 OK 
4.714E+00 5.168E+02 5.168E+02 46.84 OK 

1.432E+01 4.119E+01 4.119E+01 124.67 OK 

Nuclide Energy %Abn 
BA-133 81.00 33.00* 

302.84 17.80 
356.01 60.00 

F i n a l Mean for 3 

NP-237 86.50 12.60* 

F i n a l Mean for 1 

Nuclide Type: NATURAL 

Nuclide Energy %Abn 
TH-234 63.29 3 .80* 

F i n a l Mean for 1 

- Uncorrected Decay Corr 2-Sigma 
%Eff pCi/FILTER pCi/FILTER %Error Status 

L.327E+01 6.512E+02 6.512E+02 76.10 OK 

Final Mean for 1 Valid Peaks = 6.512E+02+/- 4.956E+02 .( 76.10%) 

Flag: "*" = Keyline 

00174 



Minimum Detectable Activity Report Page : 
Sample ID : 9810172-03 Acquisition date : 2-NOV-1998 08:03 

« Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 14. 122.06 1.5715E+01 
CD-109 9. 88.03 2.7708E+02 
PA-231 0. 9.28 7.8412E+01. 
PA-234 0. 21.72 8.3033E+00 
AM-241 34. 59.54 5.7588E+01 

00 J 75 



VAX/VMS Peak Search Report Generated 2-NOV-1998 08:15:03.20 

Configuration 
^fcalyses by 
^P l e n t ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200: [GAMMA. SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB1-7 

2-NOV-1998 00:00:00, 
9810172-04 
FILTER 
GE3 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE] SMP_981017204_GE3_BAFIL_45139 .Cl 
V2.2 

Acquisition date : 
Sample Quantity 
Sample Geometry 
Detector Geometry: 
Elapsed real time: 
End channel : 
Gaussian : 

2-N0V-1998 08:09:42. 
1.00000E+00 FILTER 

B A F I L 
0 0 0 : 0 5 : 0 0 . 3 2 
4096 
10.00000 

0.1% 

Pk' I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 62.29 33 48 1.60 62.73 59 7 1.11E-01 38.4 
2 0 81.28 225 24 1.55 81.68 77 10 7.50E-01 7.8 
3 6 111.81 36 6 1.84 112.16 109 13 1.21E-01 21:4 1. 98E+00 
4 6 116.38 14 2 2.22 116.72 109 13 4.71E-02 51,6 * 

5 0 160.92 16 20 3 .85 '161.19 157 8 5.33E-02 54.5 
6 0 192.71 13 15 2.44 192.92 190 6 4.33E-02 54.7 
7 1 276.96 26 8 1.56 277.03 273 13 8.71E-02 24.0 1. 08E+00 
8 1 282.94 4 5 1.56 283.00 273 13 1.48E-02 91.4 
9 0 303.33 48 12 1.34 303.35 300 7 1.59E-01 18 .9 

10 0 334.18 14 5 1.06 334.15 331 5 4.66E-02 36.0 
11 0 356.44 141 15 1.53 356.38 352 9 4.71E-01 9.8 

2 384.42 23 3 1.60 384.31 383 7 7.79E-02 22.3 9. 92E+00 

w 
2 387.33 19 5 1. 81 387.21 383 7 6.21E-02 33 .2 

14 0 437.74 17 2 1.87 437.54 435 7 5.60E-02 28.0 
15 0 512.31 10 0 2.88 512.00 508 8 3.33E-02 31.6 

00176 



Summary of Nuclide Activity 
Sample ID : 9810172-04 Acquisition date 

«. Total number of .lines in spectrum 15 
Number of unidentified lines 10 
Number of lines tentatively identified by NID 5 

Page : 
2-NOV-1998 08:09:42 

33.33% 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
Hlife Decay pCi/FILTER 
10.50Y 1.00 4.370E+02 

4.370E+02 Total Activity 

Nuclide Type : NATURAL 
Wtd Mean 

Uncorrected 
Nuclide Hlife Decay pCi/FILTER 
PA-231 3.28E+04Y 1.00 3.765E+02 
TH-234 4.-47E+09Y 1.00 5.938E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4.370E+02 

4.370E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
3.765E+02 
5.938E+02 

Total Activity : 9.703E+02 . 9.703E+02 

Decay Corr 
2-Sigma Err, 
1.256E+02 

2-^igma 
' ;£rror Flags 
23.73 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
7.214E+02 191.61 
4.927E+02 82.98 

Grand Total Activity : 1.407E+03 

Flags: "K" = Keyline not found 
"E" = Manually edited 

1.407E+03 

"M" = Manually accepted 
"A" = Nuclide specific abn. limit 

00177 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810172-04 

Page : 
Acquisition date : 2-NOV-1998 08:09:42 

l i d e Type: FISSION 

Nuclide 
BA-133 

Energy 
81.00 

302.84 
356.01 

%Abn 
33.00* 
17.80 
60.00 

Uncorrected Decay Corr 2-Sigma 
%E f f pCi/FILTER pCi/FILTER % E r r o r Status 

1.427E+01 4.303E+02 4.304E+.02 35.88 OK 
6.013E+00 4.011E+02 4.011E+02 73.33 « W M I n t e r f 
4.711E+00 4.500E+02 4.500E+02 47.93 OK 

F i n a l Mean for 2 V a l i d Peaks = " 4.370E+02+/- 1.256E+02 ( 28.73%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
PA-231 9.28 42.00* 7.394E-01 Line Out Of Range Absent 

• 10.11 20.20 9.216E-01 Line Out Of Range Absent 
283.67 1.60 6.618E+60 3.765E+02 3.765E+02 191.61 OK 
302.67 2.30 6.013E+00 3.104E+03 3.104E+03 72.63 <<WM I n t e r f 

F i n a l Mean for 1 V a l i d Peaks = '3.765E+02+/- 7.214E+02 (191.61%) 

TH-234 63.29 3.80* 1.331E+01 5.938E+02 5.938E+02 82.98 OK 

F i n a l Mean for 1 Va l i d Peaks = 5.938E+02+/- 4.927E+02 ( 82.98%) 

l̂a ag: "*" = Keyl ine 

• 

00173 



Minimum Detectable Activity Report 
Sample ID : 9810172-04 Acquisition date 

Page : 4 
2-NOV-1998 08:09:42 

« Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 6. 122.06 1.1071E+01 
CD-109 9. 88.03 2.8433E+02 
PA-234 0. 21.72 8.3033E+00. 
NP-237 9. 86.50 8.4599E+01 
AM-241 23. 59.54 4.7906E+01 

00.1.79 



VAX/VMS Peak Search Report Generated 2-NOV-1998 08:21:48.52 

3 # 

Configuration 
^ a a l y s e s by 
•pient ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB1-12. 

2-NOV-1998 00:00:00 
9810172-05 
FILTER 
GE3 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE]SMP_981017205_GE3_BAFIL_45142.CI 
V2.2 

Acquisition date : 
Sample Quantity '.: 
Sample Geometry : 
Detector Geometry: 
Elapsed r e a l time: 
End channel : 
Gaussian : 

2-NOV-1998 08:16:28. 
1.00000E+00 FILTER 

B A F I L 
0 0 0 : 0 5 : 0 0 . 3 4 
4096 
10.00000 

0.1% 

Pk" I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 1 61.68 26 19 1.29 62.12 58 13 8.64E-02 32.3 1.87E+00 
2 1 66.46 12 24 1.30 66.88 58 13 4.07E-02 61.9 
3 0 "81.23 274 44 1.35 81.63 78 8 9.12E-01 7.4 
4 0 92.84 20 16 1.51 93.22 90 7 6.69E-02 39.8 -
5 0 112.78 29 26 1.84 113.12 109 .1 9.54E-02 35.1 
6 0 126.76 14 7 2.24 127.09 124 6 4.74E-02 40.0 
7 0 276.94 12 17 1.76 277.01 274 7 4.09E-02 61.4 
8 0 303.17 36 16 1.10 303.19 299 8 1.20E-01 25.5 
9 0 334.53 10 1 1.26 334.51 332 5 3.29E-02 35.9 

10 0 356.48 164 16 1.52 356.42 352 9 5.48E-01 8.9 
11 1 384.03 46 6 1.64 383.92 379 12 1.53E-01 16.9 4.28E+00 

M 1 387.26 29 13 1.65 387.15 379 12 9.55E-02 25.9 

I 0 437.58 15 5 1.02 437.38 434 6 4.83E-02 35.0 
14 0 511.89 13 4 2.44 511.58 508 8 4.33E-02 38.5 

00180 



Summary of Nuclide Activity 
Sample ID : 9810172-05 Acquisition date 

•.Total number of l i n e s in spectrum 14 
Number of unidentified lines 10 
Number of lines tentatively identified by NID 4 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
Hlife Decay pCi/FILTER 
10.50Y 1.00 4.643E+02 

Total Activity : 4.643E+02 

Nuclide Type : NATURAL 
Wtd Mean 

Uncorrected 
Nuclide Hlife Decay pCi/FILTER 
TH-234 4.47E+09Y 1.00 4.636E+02 

Total Activity : 4.636E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4.643E+02 

4.643E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4.636E+02 

4.636E+02 

Page : 2 
2-N0V-1998 08:16:28 

28.57% 

Decay Corr 2- -gma 
2-Sigma Error % .. -:ror Flags 
1.270E+02 27.36 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
3.333E+02 71.90 

Grand Total Activity : 9.279E+02 9\279E+02 

Flags: "K" = Keyline not found 
"E" = Manually edited 

"M" = Manually accepted 
"A" = Nuclide specific abn. limit 

00.181 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810172-05 

Page : 
Ac q u i s i t i o n date : 2-NOV-1998 08:16 

l l i d e Type: FISSION 

Nuclide 
BA-133 

Energy 
81.00 

302.84 
356.01 

%Abn 
33.00* 
17.80 
60.00 

Uncorrected Decay Corr 2-Sigma 
%Eff pCi/FILTER pCi/FILTER %Error Status 

1.426E+01 5.236E+02 5.236E+02 35.47 OK 
6.017E+00 3.028E+02 3.028E+02 80.87 OK 
4.710E+00 5.239E+02 5.240E+02 47.26 OK 

Final Mean f o r 3 V a l i d Peaks = 4.643E+02+/- 1.270E+02 ( 27.36%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
TH-234 63.29 3.80* 1.325E+01 4.636E+02 4.636E+02 71.90 OK 

Final Mean f o r 1 Va l i d Peaks = 4.636E+02+/- 3.333E+02 ( 71.90%) 

Flag: "*" = Keyline 

00J82 



Minimum Detectable A c t i v i t y Report Page : 
Sample ID : 9810172-05 Acquisition date : 2-NOV-1998 08:16 

« Bckgnd 
Nuclide Sum 

CO-57 15. 
CD-109 14. 
PA-231 0. 
PA-234 0. 
NP-237 19. 
AM-241 24. 

Energy MDA 
(KEV) (pCi/FILTER) 

122.06 1.5916E+01 
88.03 3.3941E+02 
9.28 7.8412E-r01. 

21.72 8.3033E+00 
86.50 1.1471E+02 
59.54 4.8862E+01 

00183 



VAX/VMS Peak Search Report Generated 2-NOV-1998 07:57:25.85 

Conf igurat ion 
jdfealyses by 
^ p i e n t ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB1-7 

2-NOV-1998 00:00:00 
9810172-06 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE] SMP_981017206_GE4_BAFIL_45131. Ct 
V2.2 

Acquisition date : 
Sample Quantity : 
Sample Geometry : 
Detector Geometry: 
Elapsed real time: 
End channel : 
Gaussian : 

2-NOV-1998 07:52:02. 
1.00000E+00 FILTER 

BAFIL 
0 00:05:00.74 
4096 
10.00000 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

1 0 35.26 128 36 1.28 35.04 34 5 4.26E-01 12.3 

2 6 52.73 16 24 2.28 52.50 47 22 5.39E-02 54.2 
3 6 "62.04 48 23 2.31 61.81 47 22 1.60E-01 23 •. 7 
4 6 65.73 17 21 -2.32 65.50 47 22 5.82E-02 62.9 
5 0 80.99 240 25 1.26 80.76 77 . 8 8.00E-01 7.4 
6 0 112.19 29 23 1.84 111.95 108 7 9.64E-02 33.1 
7 0 218.13 7 12 2.72 217.86 213 7 2.39E-02 88.5 
8 0 276.89 29 10 1.18 276.60 273 7 9.62E-02 26.2 
9 0 302.90 54 1 1.74 302.60 300 6 1.79E-01 14.1 

10 0 308.17 8 0 1.47 307.88 306 6 2.67E-02 35.4 
11 3 333.48 13 4 2.17 333.18 329 13 4.18E-02 39.2 

atM 3 337.85 6 1 2.17 337.54 329 13 1.88E-02 79.4 
0 356.11 129 6 1.35 355.80 352 7 4.32E-01 9.3 

T4 6 383.83 21 1 1.56 383.51 382 8 6.92E-02 22.2 
15 6 386.99 20 5 2.31 386.68 382 8 6.65E-02 36.2 
16 0 415.43 5 3 1.62 415.10 411 6 1.67E-02 70.7 

•— 17 0 437.16 12 0 1.36 436.83 434 6 4.00E-02 28.9 

0.2% 

F i t 

1.92E+00 

4.69E-01 

6.76E+00 

00.18 4 



Summary of Nuclide Activity 
Sample ID : 9810172-06 

Page : : 
Acquisition date : 2-NOY-1998 07:52:02 

•• Total number of lines in spectrum 17 
Number of unidentified lines 13 
Number of lines tentatively identified by NID 4 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
Hlife Decay pCi/FILTER 
10.50Y 1.00 4.793E+02 

Total Activity : 4.793E+02 

Nuclide Type : NATURAL 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4.794E+02 

4.794E+02 

Wtd Mean 

Nuclide Hlife 
TH-234 4.47E+09Y 

Wtd Mean 
Uncorrected Decay Corr 

Decay pCi/FILTER pCi/FILTER 
1.00 2.773E+02 2.773E+02 

2.773E+02 Total Activity : 2.773E+02 

23.53% 

Deca- Corr 2-Sigma 
2-Sic: i Error %Error Flags 
1. 3E+02 26.45 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
1.342E+02 48.41 

Grand Total Activity : 7.566E+02 7.567E+02 

Flags: "K" 
"E" 

= Keyline not found 
= Manually edited 

"M'1 = Manually accepted 
"A" = Nuclide specific abn. limit 

00J85 



Nuclide Line Activity Report 
Sample ID : 9810172-06 

Page : 
Acquisition date : 2-NOV-1998 07:52 

#lide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
BA-133 81.00 33.00* 1.436E+01 4.563E+02 4.563E+.02 34.51 OK 

302.84 17.80 3.061E+00 8.884E+02 8.884E+02 117.94 OK 
356.01 60.00 3.842E+00 5.060E+02 5.060E+02 43.17 OK 

Final Mean for 3 Valid Peaks = " 4.794E+02+/- 1.268E+02 ( 26.45%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
TH-234 63.29 3.80* 4.095E+01 2.773E+02 2.773E+02 48.41 OK 

Final Mean for 1 Valid Peaks = 2.773E+02+/- 1.342E+02 ( 48.41%) 

Flag: "*" = Keyline 

001.86 



Minimum Detectable A c t i v i t y Report Page : 
Sample ID : 9810172-06 Acquisition date : 2-NOV-1998 07:52 

« Bckgnd 
Nuclide Sum 

CO-57 13. 
CD-109 13. 
PA-231 0. 
PA-234 41. 
NP-237 11. 
AM-241 35. 

Energy MDA 
(KEV) (pCi/FILTER) 

122.06 4.4226E+01 
88.03 4.3561E+02 
9.28 6.2703E-07 

21.72 1.6129E-02 
86.50 1.1416E+02 
59.54 1.5485E+01 

00.18 



3W 
VAX/VMS Peak Search Report Generated 2-NOV-1998 08:04:10.00 

Configuration «lyses by 
ent ID 

^ o s i t i o n Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB1-30 

2-NOV-1998 00:00:00 
9810172-07 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE] SMP_981017207_GE4_BAFIL_45134. CN 
V2.2 

2-NOV-1998 07:58:27 
1.00000E+00 FILTER 

Ac q u i s i t i o n date 
Sample Quantity 
Sample Geometry 
Detector Geometry: BAFIL 
Elapsed r e a l time: 0 00:05:00.26 
End channel 
Gaussian 

4096 
10.00000 

0.1% 

Pk" I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 35.33 111 37 1.18 35.11 34 5 3.71E-01 13 .5 
2 0 52.80 16 8 1.18 52.58 50 5 5.44E-02 35.4 
3 6 '61.63 37 18 2.31 61.40 58 15. 1.25E-01 27.0 8.53E-01 
4 6 65.76 19 23 2.32 65.53 58 15 6.22E-02 55.9 -

5 0 81.02 253 27 1.27 80.79 77 8 8.42E-01 7:3 
6 2 111.96 26 9 1.68 111.72 107 13 8.75E-02 28.8 1.59E+00 
7 2 116.54 10 10 1.69 1'16.29 107 13 3.42E-02 57.7 
8 0 229.54 10 5 0.95 229.27 227 5 3.27E-02 48.7 
9 0 262.41 4 3 2.25 262.13 258 6 1.33E-02 84.8 

10 0 277.88 14- 16 1.48 277.59 273 8 4.54E-02 57.8 
11 3 302.96 49 1 2.00 302.67 299 11 1.63E-01 15.7 2.57E+00 

M 3 307.20 14 3 2.14 306.90 299 11 4.69E-02 32.0 
• 0 333.50 13 2 2.18 333.19 329 8 4.36E-02 33 .4 
TA 2 352.44 9 0 1.99 352.13 350 9 2.84E-02 35.2 1.47E+00 
15 2 356.12 147 1 1.48 355.81 350 9 4.90E-01 8.2 
16 0 385.72 43 14 4.41 385.41 382 8 1.42E-01 21.1 
17 0 437.77 8 3 1.85 437.44 433 7 2.58E-02 53.6 

0Q1SS 



Summary of Nuclide Activity 
Sample ID : 9810172-07 Acquisition date 

Total number of lines in spectrum 17 
Number of unidentified lines 13 
Number of lines tentatively identified by NID 4 

Page : : 
2-NOV-1998 07:58:27 

23.53% 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
Hlife Decay pCi/FILTER 
10.50Y 1.00 5.165E+02 

Total Activity : 5.165E+02 

Nuclide Type : NATURAL 

Nuclide Hlife 
TH-234 4.47E+09Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 2.103E+02 

Total Activity : 2.103E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
5.165E+02 

5.165E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
2.103E+02 

2.103E+02 

Decay Corr 
2-Sigma Error 
1.354E+02 

lgma 
rror Flags 
,.21 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
1.152E+02 54.78 

Grand Total Activity : 7.268E+02 

Flags; "K" 
»E" 

= Keyline not found 
= Manually edited 

7.268E+02 

"Mh = Manually accepted 
"A" - Nuclide specific abn. limit 

00.189 



Nuclide Line Activity Report 
Sample ID : 9810172-07 

Page : 
Acquisition date : 2-NOV-1998 07:58 

lide Type: FISSION 

Nuclide 
BA-133 

Energy 
81.00 

302.84 
356.01 

%Abn 
33 .00* 
17.80 
60.00 

Uncorrected Decay Corr 2-Sigma 
%Eff pCi/FILTER pCi/FILTER %Error Status 

1.434E+01 4.810E+02 4.811E+02 34.40 OK 
3.061E+00 8.088E+02 8.089E+02 118.67 OK 
3.842E+00 5.740E+02 5.741E+02 42.29 OK 

Final Mean for 3 Valid Peaks = ' 5.165E+02+/- 1.354E+02 ( 26.21%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
TH-234 63.29 3.80* 4.216E+01 2.103E+02 2.103E+02 54.78 OK 

Final Mean for 1 Valid Peaks = 2.103E+02+/- 1.152E+02 ( 54.78%) 

Flag: "*" = Keyline 

00190 



Minimum Detectable Activity Report Page : 
Sample ID : 9810172-07 Acquisition date : 2-NOV-1998 07:58 

« Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 13. 122.06 4.4232E+01 
CD-109 12. 88.03 4.1220E+02 
PA-231 0. 9.28 6.2703E-07 
PA-234 36. 21.72 1.5084E-02 
NP-23 7 13. 86.50 1.2209E+02 
AM-241 29. 59.54 1.4067E+01 

00191 



VAX/VMS Peak Search Report Generated 2-NOV-1998 08:10:09.66 

3DP 

Dei 

Configuration 
alyses by 
ient ID 

eposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed live time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK V16.6 PEAKEFF 
WGSB1-40 

2-NOV-1998 00:00:00, 
9810172-08 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
No 

, ARCHIVE] SMP_98101720 8_GE4_BAFIL_4513 7 . C 
V2.2 

2-NOV-1998 08:04:5C 
1.00000E+00 FILTER 

Acquisition date 
Sample Quantity 
Sample Geometry : 
Detector Geometry: BAFIL 
Elapsed real time: 0 00:05:00.25 
End channel : 4096 
Gaussian : 10.00000 

0.1% 

Pk I t Energy Area Bkgnd FWHM Channel Le f t Pw Cts/Sec % E r r F i t 

1 0 35.25 116 38 1.33 35.03 34 5 3 .85E-01 13.8 
2 0 53.84 22 19 1.08 53.61 50 7 7.43E-02 38.8 
3 3 • 61.80 22 16 1.74 61.57 58 11 7.22E-02 40-.-4 1.50E+0 
4 3 65.66 10 23 -1.74 65.43 58 11 3.28E-02 81.5 -
5 0 81.01 244 25. 1.17 80.78 77 . 7 8.13E-01 7.2 
6 0 110.83 43 10 1.81 110.59 106 8 1.44E-01 19.8 
7 1 177.41 9 5 1.62 i77.15 174 12 3.09E-02 50.8 1.93E-01 
8 1 183.13 9 5 1.63 182.86 174 12 3 .HE-0.2 49.4 
9 0 195.55 18 19 4.70 195.29 189 12 5.86E-02 56.9 

10 0 276.46 18 5 1.37 276.17 273 6 6.15E-02 29.6 
11 0 282.70 11 2 3 .02 282.41 280 6 3.62E-02 38.6 

0 303.48 40 16 1.28 303.19 299 8 1.32E-01 23.7 

W- 0 333.23 13 0 1.75 332.92 330 7 4.33E-02 27.7 
14 0 356.12 121 9 1.44 355.81 352 7 4.03E-01 10.0 
15 0 386.17 64 2 4.67 385.85 382 11 2.14E-01 13 .4 
16 0 436.97 14 0 1.92 436.64 434 6 4.67E-02 26.7 

— 17 0 512.57 5 4 2.49 512.22 507 7 1.50E-02 83 .5 

0019.: 



Summary of Nuclide Activity 
Sample ID : 9810172-08 

Page : ; 
Acquisition date : 2-NOV-1998 08:04:50 

Total number of lines in spectrum 17 
Number of unidentified lines 12 
Number of lines tentatively identified by NID 5 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
Hlife Decay pCi/FILTER 
10.50Y 1.00 4.677E+02 

Total Activity 

Nuclide Type 

4.677E+02 

NATURAL 
Wtd Mean 

Uncorrected 
Nuclide Hlife Decay pCi/FILTER 
PA-231 3.28E+04Y 1.00 2.139E+03 
TH-234 4.47E+09Y 1.00 1.233E+02 

Total Activity : 2.262E+03 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4.677E+02 

4.677E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
2.139E+03 
1.233E+02 

2.262E+03 

29.41% 

Decay Corr 2- igma 
2-Sigma Error V7rror Flags 
1.265E+02 27.04 

Decay Corr 
2-Sigma Error 
3.125E+03 
1.002E+02 

2-Sigma 
%Error Flags 

146.11 
81.29 

Grand Total Activity : 2.729E+03 2.730E+03 

Flags " K" 
"E" 

= Keyline not found 
= Manually edited 

"M" = Manually accepted 
"A" a Nuclide specific abn. limit 

00193 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810172-08 Acquisition date 

Page : 
2-NOV-1998 08:04:50 

• elide Type: FISSION 

Nuclide 
BA-133 

Energy 
81.00 

302.84 
356.01 

Uncorrected Decay Corr 2-Sigma 
%Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 

33.00* 1.434E+01 4.645E+02 4.645E+02 34.38 OK 
17.80 3.067E+00 6.542E+02 6.542E+02 123.02 <<WM In t e r f 
60.00 3.842E+00 4.730E+02 4.730E+02 43.78 OK 

F i n a l Mean for 2 V a l i d Peaks = " 4.677E+02+/- 1.265E+02 ( 27.04%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER % E r r o r Status 
PA-231 9.28 42.00* 9.246E+07 Line Out Of Range Absent 

' 10.11 20.20 3.648E+07 Line Out Of Range Absent 
283.67 1.60 2.856E+-00 2.139E+03 2.139E+03' 146.11 OK 
302.67 2.30 .3.067E+00 5.063E+03 5.063E+03 122.61 « W M I n t e r f 

F i n a l Mean for 1 V a l i d Peaks = '2.139E+03+/- 3.125E+03 (146.11%) 

TH-234 63.29 3.80* 4.165E+01 1.233E+02 1.233E+02 81.29 OK 

Fi n a l Mean for 1 V a l i d Peaks = 1.233E+02+/- 1.002E+02 ( 81.29%) 

t lag: "*" = Keyline 

00194 



Minimum Detectable A c t i v i t y Report Page : 
Sample ID : 9810172-08 Acquisition-date : 2-NOV-1998 08:04 

« Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 16. 122.06 4.8191E+01 
CD-109 18. 88.03 4.9621E+02 
PA-234 31. 21.72 1.4181E-02 
NP-237 12. 86.50 1.1699E+02 
AM-241 26. 59.54 1.3489E+01 

0019.5 



VAX/VMS Peak Search Report Generated 2-NOV-1998 08:16:19.54 

3& 

Configuration 
lalyses by 
lient ID 

Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed live time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR.ARCHIVE]SMP_981017209_GE4_BAFIL_45140.C 
PEAK V16.6 PEAKEFF V2.2 
WGSB2-7 

2-NOV-1998 00:00:00 
9810172-09 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
No 

Acquisition date : 
Sample Quantity : 
Sample Geometry : 
Detector Geometry: 
Elapsed real time: 
End channel : 
Gaussian : 

2-NOV-1998 08:10:58 
1.00000E+00 FILTER 

B A F I L 
0 0 0 : 0 5 : 0 0 . 3 5 
4096 
10.00000 

0.1% 

Pk I t Energy Area Bkgnd FWHM Channel Le f t Pw Cts/Sec % E r r F i t 

1 0 35.27 109 26 1.21 35.05 34 5 3.62E-01 12.9 
2 0 52.80 33 7 1.57 52.57 49 8 1.09E-01 22.9 
3 0 • 61.90 31 33 2.19 61.67 57 9 1.02E-01 3 7.. 8 
4 0 69.39 30 34 -7.52 69.16 65 11 1.01E-01 41.1 -
5 0 81.05 178 19. 1.17 80.82 77 7 5.92E-01 8.5 
6 1 112.10 19 11 1.53 111.86 106 28 6.20E-02 39.2 2.58E+0C 
7 1 115.38 8 11 1.53 115.14 106 28 2.78E-02 64 .6 
8 1 121.39 7 12 1.54 121.14 106 28 2.27E-02 77.7 
9 0 149 . 87 13 11 1.46 149.61 146 8 4.24E-02 54 .5 

10 0 183.62 11 5 1.87 183.35 181 6 3.71E-02 42.9 
11 0 276.37 10 2 1.56 276.09 272 7 3.39E-02 38.2 

0 290.72 8 1 1.25 290.42 287 6 2.54E-02 44.1 
0 303.40 30 9 1.26 303.10 299 7 1.01E-01 24 .4 

14 0 356.14 119 3 1.46 355.83 353 6 3.96E-01 9.5 
15 0 384.82 45 3 4.13 384.50 378 11 1.50E-01 16.6 

0019G 



Summary of Nuclide Activity 
Sample ID : 9810172-09 Acquisition date 

••Total number of lines i n spectrum 15 
Number of unidentified lines 10 
Number of lines tentatively identified by NID 5 

Nuclide Type 

Nuclide 
CO-57 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
Hlife Decay pCi/FILTER 

270.90D 1.00 1.531E+01 
10.50Y 1.00 3.753E+02 

Total Activity : 3.906E+02 

Nuclide Type : NATURAL 

Nuclide Hlife 
TH-234 4.47E+09Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 1.761E+02 

Total Activity : 1.761E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
1.532E+01 
3.753E+02 

3.907E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
1.761E+02 

1.761E+02 

Page : 2 
2-NOV-1998 08:10:58 

33 33% 

Decay rr 2-Sigma 
2-Sigma rror %Error Flags 
2.70P -01 176.58 
1.02 .+02 27.17 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
1.343E+02 76.24 

Grand Total Activity : 5.668E+02 

Flags "K" 
"E " 

= Key line not found 
= Manually edited 

5.668E+02 

"M" = Manually accepted 
"A" = Nuclide specific abn. limit 

00 J 9.7 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810172-09 

Page : 
Acquisition date : 2-NOV-1998 08:10 

l i d e Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

% E f f pCi/FILTER pCi/FILTER %Error Status 
4.694E+00 1.531E+01 1.532E+01 176.58 OK 
3.777E+00 Line Not Found Absent 

a l i d Peaks = 1.532E+01+/- 2.706E+01 (176.58%) 

Nuclide Energy %Abn 
CO-57 122.06 85.51* 

136.48 10.60 

Final Mean for 1 

BA-133 81.00 33.00* 
302.84 17.80 
356.01 60.00 

Final Mean for 3 

1.432E+01 3.387E+02 3.387E+02 35.59 OK 
3.066E+00 4.990E+02 4.990E+02 123.71 OK 
3.842E+00 4.643E+02 4.643E+02 43.34 OK 

F i n a l Mean for 3 V a l i d Peaks = 3.753E+02+/- 1.020E+02 ( 27.17%) 

Nuclide Type: NATURAL " 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn % E f f pCi/FILTER pCi/FILTER %Error Status 
TH-234 63.29 3.80* 4.135E+01 1.761E+02 1.761E+02 76.24 OK 

F i n a l Mean for 1 V a l i d Peaks = 1.761E+02+/- 1.343E+02 ( 76.24%) 

g: "*" = Keyline 

00.198 



Minimum Detectable Act iv i ty Report Page : 
Sample ID : 9810172-09 Acquisition date : 2-N0V-1998 08:10 

• Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CD-109 12. 88.03 4.1840E+02 
PA-231 0. 9.28 6.2703E-07 
PA-234 23. 21.72 1.2347E-02 
NP-237 13. 86.50 1.1928E+02 
AM-241 29. 59.54 1.4219E+01 

I 

I 

00.199 



VAX/VMS Peak Search Report Generated 2-NOV-1998 08:22:46.63 

Configuration «lyses by 
ent ID 

Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed live time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA20 0: [GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB2-10 

2-NOV-1998 00:00:00 
9810172-10 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE] SMP_981017210_GE4_BAFIL_45143 . Cl 
V2.2 

Acquisition date : 
Sample Quantity 
Sample Geometry 
Detector Geometry: 
Elapsed real time: 
End channel : 
Gaussian : 

2-NOV-1998 08:17:24 
1.00000E+00 FILTER 

BAFIL 
0 00:05:00.29 
4096 
10.00000 

0.1% 

Pk' I t Energy Area Bkgnd FWHM Channel Le f t Pw Cts/Sec % E r r F i t 

1 0 35.32 132 19 1.26 35.10 34 4 4.39E-01 10.4 
2 0 53 .18 23 19 1.60 52.96 50 7 7.73E-02 37.5 
3 0 61.50 35 32 1.75 61.27 58 7. 1.17E-01 31.-5 
4 0 66.98 16 30 1.12 66.75 65 6 5.33E-02 60.4 -

5 0 81.06 213 18 . 1.34 80.82 77 .8 7.09E-01 7.7 
6 1 92.36 12 9 1.49 92.12 88 19 4.10E-02 47.4 1.81E+00 
7 1 102.24 9 14 1.51 1'02.00 88 19 2.96E-02 64 .3 
8 0 112.17 13 28 2.26 111.93 111 3 4.29E-02 58.5 
9 0 162.49 13 23 1.21 162.23 158 8 4.43E-02 69.0 

10 0 276.10 16. 0 1.45 275.81 273 7 5.33E-02 25.0 
11 0 302.82 31 9 1.84 302.52 299 8 1.03E-01 24.2 

3 333 .34 15 4 2.17 333.03 327 14 5.03E-02 36.3 3.44E-01 

w 
3 337.50 8 4 2.17 337.20 327 14 2.70E-02 61.9 

14 0 356.22 138 5 1.38 355.91 353 7 4.60E-01 8.9 
15 1 384.15 20 4 1.84 383.83 381 9 6.50E-02 32.4 2.08E+00 
16 1 387.15 16 9 1.84 386.83 381 9 5.35E-02 42 .3 

--17 0 511.24 6 2 2.66 510.89 508 6 2.13E-02 50.2 

00200 



Summary of Nuclide Activity 
Sample ID : 9810172-10 

Page : 
Acquisition date : 2-NOV-1998 08:17:24 

Total number of lines in spectrum 
Number of unidentified lines 
Number of lines tentatively identified by NID 

17 
13 
4 23.53% 

Nuclide Type 

Nuclide 
BA-133 

Hlife 
10.50Y 

FISSION 
Wtd Mean Wtd Mean 

Uncorrected Decay Corr Decay Corr 
Decay pCi/FILTER pCi/FILTER 2-Sigma Errc 

4.446E+02 1.00 4.446E+02 1.185E+02 

Total Activity 

Nuclide Type 

4.446E+02 

NATURAL 
Wtd Mean 

Uncorrected 
Nuclide Hlife Decay pCi/FILTER 
TH-234 4.47E+09Y 1.00 1.952E+02 
AM-241 432.20Y 1.00 2.066E+01 

Total Activity : .2.159E+02 

4.446E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
1.952E+02 
2.066E+01 

2.159E+02 

2- igma 
%Error Flags 
26.66 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
1.246E+02 63.81 
1.319E+01 63-.-81 

Grand Total Activity : 6.604E+02 6...605E+02 

Flags: "K" 
»E" 

= Keyline not found 
= Manually edited 

"M" = Manually accepted 
"A" = Nuclide specific abn. limit 

00201 



Nuclide Line Activity Report 
Sample ID : 9810172-10 

Page : 
Acquisition date : 2-NOV-1998 08:17 

ide Type: FISSION 

Nuclide 
BA-133 

Energy 
81.00 

302.84 
356.01 

%Abn 
33.00* 
17.80 
60.00 

Uncorrected Decay Corr 2-Sigma 
%Eff pCi/FILTER pCi/FILTER %Error Status 

1.432E+01 4.058E+02 4.058E+02 34.85 OK 
3.060E+00 5.112E+02 5.112E+02 124.45 OK 
3.844E+00 5.393E+02 5.393E+02 42.87 OK 

Final Mean for 3 Valid Peaks = ' 4.446E+02+/- 1.185E+02 ( 26.66%) 

Nuclide Type: NATURAL 

Uncorrected Decay Corr 2-Sigma 
Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
TH-234 63.29 3.80* 4.254E+01 1.952E+02 1.952E+02 63.81 OK 

Final Mean for 1 Valid Peaks = 1.952E+02+/- 1.246E+02 ( 63.81%) 

AM-241 59.54 35.90* 4.254E+01 2.066E+01 2.066E+01 63.81 OK 

Final Mean for 1 Valid Peaks = 2.066E+01+/- 1.319E+01 { 63.81%) 

Flag: "*" = Keyline 

00202 



Minimum Detectable Activity Report 
Sample ID : 9810172-10 

Bckgnd 
Nuclide Sum 

CO-57 13. 
CD-109 10. 
PA-231 0. 
PA-234 34. 
NP-237 8. 

Energy 
(KEV) 

122.06 
88 .03 

9.28 
21 .72 
86 .50 

Acquisition date 

MDA 
( p C i / F I L T E R ) 

4 .4228E+01 
3.9150E+02 
6 .2703E-07. 
1 .4864E-02 
9.6293E+01 

Page : 
2-N0V-1998 08:17 

00203 



3& 

VAX/VMS Peak Search Report Generated 2-NOV-1998 08:01:24.76 

Configuration 
^ ^ l y s e s by 
^p.ent ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB2-20 

2-NOV-1998 00:00:00 
9810172-11 
FILTER 
GE1 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE] SMP_981017211_GE1_BAFIL_45132 .CK 
V2.2 

Acquisition date : 
Sample Quantity 
Sample Geometry 
Detector Geometry: 
Elapsed real time: 
End channel : 
Gaussian : 

2-NOV-1998 07:56:06. 
1.00000E+00 FILTER 

B A F I L 
0 0 0 : 0 5 : 0 0 . 1 2 
4096 
10.00000 

0.0% 

Pk" i t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 3 30.95 673 47 1.53 31.04 26 14 2.24E+00 4.1 2.32E+00 
2 3 35.23 185 34 1.93 35.32 26 14 6.18E-01 11.1 
3 0 "60.68 62 82 1.77 60.80 56 10. 2.07E-01 30,2 
4 0 81.03 247 53 1.49 81.18 76 10 8.25E-01 8.4 -

5 0 112.94 24 48 1.12 113.13 108 9 7.86E-02 56.6 
6 0 243.21 19 11 3.02 243.55 238 13 6.18E-02 45.9 
7 0 257.98 5 10 2.88 2'58.33 254 8 1.50E-02129.6 
8 0 276.61 29 17 1.85 276.98 271 11 9.50E-02 33.4 
9 0 302.99 46 6 1.32 303.39 299 8 1.53E-01 17.4 

10 0 355.69 171 10 1.89 356.15 350 10 5.70E-01 8.4 
11 5 384.98 60 6 3 .85 385.46 379 17 2.00E-01 16.8 3.24E+00 

m 5 391.30 23 5 3.07 391.79 379 17 7.53E-02 34.6 

W 0 437.53 23 2 1.83 438.06 433 11 7.54E-02 25.2 

00204 



Summary of Nuclide Act iv i ty 
Sample ID : 9810172-11 Acquisition date 

Page : 2 
2-NOV.-1998 07:56:06 

••Total number of lines in spectrum 13 
Number of unidentified lines 9 
Number of li n e s tentatively identified by NID 4 

Nuclide Type : FISSION 
Wtd Mean 

Uncorrected 
Nuclide Hlife Decay pCi/FILTER 
BA-133 10.50Y 1.00 4.761E+02 

Total Activity : 4.761E+02 

Nuclide Type : NATURAL 

Nuclide 
AM-241 

Hlife 
432.20Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 1.035E+02 

Total A c t i v i t y : 1.035E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4.762E+02 

4.762E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
1.035E+02 

1.035E+02 

30.77% 

Decay Corr 2-Sigma 
2-Sigma Error %.:rror Flags 
1.277E+02 2:.81 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
0.710E+02 68.58 

Grand Total Activity : 5.797E+02 5.797E+02 

Flags: "K" *> Key li n e not found 
"E" = Manually edited 

"M" = Manually accepted 
"A" = Nuclide specific abn, limit 

00205 



Nuclide Line Activity Report 
Sample ID : 9810172-11 

Page : 
Acquisition date : 2-NQV-1998 07:56 

^Bblide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
BA-133 81.00 33.00* 1.407E+01 4.803E+02 4.803ET-02 40.92 OK 

302.84 17.80 6.040E+00 3.852E+02 3.852E+02 89.50 OK 
356.01 60.00 5.131E+00 5.004E+02 5.005E+02 38.41 OK 

Final Mean for 3 Valid Peaks =' 4.762E+02+/- 1.277E+02 ( 26.81%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
AM-241 59.54 35.90* 1.504E+01 1.035E+02 1.035E+02 68.58 OK 

Final Mean for 1 Valid Peaks = 1.035E+02+/- 7.099E+01 ( 68.58%) 

Flag: "*" = Keyline 

00206 



Minimum Detectable Activity Report 
Sample ID : 9810172-11 

Page : 
Acquisition date : 2-NQV.-1998 07:56 

« Bckgnd 
Nuclide Sum 

CO-57 24. 
CD-109 27. 
PA-231 319. 
PA-234 119. 
TH-234 113. 
NP-237 27. 

Energy MDA 
(KEV) (pCi/FILTER) 

122.06 2.2712E+01 
88.03 4.7469E+02 
9.28 2.2348E+02 

21.72 5 .4877E+01 
63 .29 8.2887E+02 
86.50 1.3896E+02 

0020.7 



3 * -

VAX/VMS Peak Search Report Generated 2-NOV-1998 08:07:30.52 

Configuration 
^ n a l y s e s by 
^ R i e n t ID 
^reposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed live time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB2-30 

2-NOV-1998 00:00:00 
9810172-12 
FILTER 
GE1 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE] SMP_981017212_GE1_BAFIL_45135 . C 
V2.2 

Acquisition date : 
Sample Quantity 
Sample Geometry 
Detector Geometry: 
Elapsed real time: 
End channel : 
Gaussian : 

2-NOV-1998 08:02:13 
1.00000E+00 FILTER 

B A F I L 
0 0 0 : 0 5 : 0 0 . 1 2 
4096 
10.00000 

0.0% 

Pk" I t Energy Area Bkgnd FWHM Channel Le f t Pw Cts/Sec % E r r F i t 

1 4 30.93 707 41 1.51 31.02 25 14 2.36E+00 4.0 2.90E+0C 
2 4 35.25 173 29 1.93 35.34 25 14 5.77E-01 11.7 
3 0 52.86 44 26 2.15 52.97 50 7 1.46E-01 25,2 
4 6 61.00 78 18 3 . 80 61.12 57 12 2.60E-01 15.0 2.02E+0C 
5 6 65.97 30 22 1.87 66.10 57 12 1.00E-01 31.8 
6 6 80.87 340 11 2.33 81.03 76 12 1.13E+00 5.4 1.67E+01 
7 6 84.58 12 14 2.37 '84.74 76 12 4.09E-02138.8 
8 2 111.66 61 27 2.67 111.85 107 12 2.03E-01 19.9 9.25E-01 
9 2 115.78 21 9 2.23 115.98 107 12 7.07E-02 34.4 

10 3 173.52 18 12 3.00 173.79 171 32 5.93E-02 34.4 1.69E+0C 
11 3 182.20 11 17 2.74 182.48 171 32 3.82E-02 67.5 

3 187.72 12 14 2.27 188.00 171 32 4.08E-02 59.1 
3 198.95 13 11 3.03 199.25 171 32 4.29E-02 54.7 
0 224.96 8 9 2.64 225.28 222 7 2.60E-02 72.9 

15 0 276.41 18 17 1. 68 276.78 272 10 5.99E-02 49.4 
15 0 302.93 65 6 1.41 303.33 298 12 2.17E-01 14 .5 

-— 17 0 333.87 24 6 1.63 334.31 330 7 8.15E-02 25.6 
.18 0 355.77 "163 0 1.82" 356.23 351 - 9 5.43E-01 7.8 
19 9 384.00 44 11 4.13 384.49 379 11 1.48E-01 24.9 7.48E+00 
20 9 386.69 23 9 2.37 387.18 379 11 7.73E-02 34 .2 
21 0 390.97 13 5 1.18 391.46 390 6 4.22E-02 42.7 
22 0 437.11 22 2 1.96 437.65 434 7 7.42E-02 23 .4 

00208 



Summary of Nuclide Activity 
Sample ID : 9810172-12 Acquisition date 

'• Total number of lines in spectrum 22 
Number of unidentified lines 17 
Number of lines tentatively identified by NID 5 

Page : 
2-NOV-1998 08:02:13 

22.73% 

Nuclide Type : FISSION 
Wtd Mean 

Uncorrected 
Nuclide Hlife Decay pCi/FILTER 
BA-133 10.50Y 1.00 5.385E+02 
NP-237 2.14E+06Y 1.00 6.316E+01 

Total Activity 

Nuclide Type : NATURAL 

6.016E+02 

Nuclide 
AM-241 

Hlife 
"432 .20Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 1.304E+02 

Total Activity : 1.304E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
5.385E+02 
6.316E+01 

6.016E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
1.304E+02 

1.304E+02 

Decay Corr 2 
2-Sigma Error 
1.410E+02 
17.67E+01 

.gma 
rror Flags 
.19 
.79 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
0.579E+02 44:36 

Grand Total Activity : 7.321E+02 7,321E+02 

Flags "K" 
11E " 

= Keyline not found 
= Manually edited 

"M" a Manually accepted 
"A" = Nuclide specific abn. limit 

00203. 



Nuclide Line Activity Report 
Sample ID : 9810172-12 

Page : 
Acquisition date : 2-N0V-1998 08:02 

|clide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

%Eff pCi/FILTER pCi/FILTER %Error Status 
1.408E+01 6.602E+02 6.603E+02 38.83 OK 
6.042E+00 5.445E+02 5.446E+02 87.46 OK 
5.129E+00 4.771E+02 4.772E+02 37.85 OK 

6.316E+01 6.316E+01 279.79 OK 

Nuclide 
BA-133 

Energy 
81.00 

302.84 
356.01 

%Abn 
33.00* 
17.80 
60.00 

Final Mean for 3 

NP-237 86.50 12.60* 

Final Mean for 1 

Nuclide Type: NATURAL 

Nuclide 
AM-241 

Energy 
59.54 

%Abn 
35.90* 

Final Mean for 1 

Uncorrected Decay Corr 2-Sigma 
%Eff pCi/FILTER pCi/FILTER %Error "Status 

..503E+01 1.304E+02 1.304E+02 44.36 OK 

Final Mean for 1 Valid Peaks = 1.304E+02+/- 5.787E+01 .( 44.36%) 

Flag: "*" = Keyline 

00210 



Minimum Detectable A c t i v i t y Report Page : 
Sample ID : 9810172-12 Acquisition date : 2-NOV-1998 08:02 

a Bckgnd 
Nuclide Sum 

CO-57 25. 
CD-109 21. 
PA-231 335. 
PA-234 96. 
TH-234 108. 

Energy MDA 
(KEV) (pCi/FILTER) 

122.06 2.3197E+01 
88.03 4.2570E+02 
9.28 2.2894E+02 

21.72 4.9594E+01 
63 .29 8.1059E+02 

00211 



VAX/VMS Peak Search Report Generated 2-NOV-1998 08:13:51.58 

Configuration 
^toalyses by 
^Hient ID 
Preposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB2-42 

2-NOV-1998 00:00:00 
9810172-13 
FILTER 
GE1 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE] SMP_981017213_GE1_BAFIL_4513 8 . Cl 
V2.2 

2-NOV-1998 08:08:31. 
1.00000E+00 FILTER 

Acquisition date 
Sample Quantity 
Sample Geometry 
Detector Geometry: BAFIL 
Elapsed real time: 0 00:05:00.12 
End channel : 4096 
Gaussian : 10.00000 

0.0% 

Pk I t Energy Area 

1 4 30.94 654 
2 4 35.32 156 
3 5 60.33 24 
4 5 65.43 20 
5 1 76.07 17 
6 1 81.07 277 
7 0 111.87 41 
8 0 247.06 9 
9 0 276.84 23 

10 0 303.16 40 
11 0 333.71 13 

0 355.90 174 • 8 383.93 26 

K 8 386.79 17 
15 8 391.56 12 
16 0 436.37 20 

Bkgnd FWHM Channel Left 

39 1 .50 31 .03 27 
43 2 .00 35 .42 27 
50 2 .59 60 .45 58 
65 3 .46 65 .56 58 
19 . 2 .38 76 .22 74 
19 2 .10 81 .22 74 
40 1 .38 i l 2 .06 109 
8 1 .30 247 .41 244 

20 1 .87 277 .22 272 
16 1 .47 303 .57 299 
10 2 .55 334 .14 330 
8 1 .80 356 .36 351 

19 2 .81 384 .42 378 
17 2 .50 387 .28 378 
16 3 .43 392 .05 378 
0 1 .95 436 .90 432 

Pw Cts/Sec % E r r F i t 

13 2.18E+00 4.2 3 .61E+00 
13 5.19E-01 12.6 
16 7.92E-02 49; 2 4 .82E+00 
16 6.71E-02 85.0 -

13 5.81E-02 44i9 1 .73E+01 
13 9.23E-01 6.2 
7 1.37E-01 29.7 
7 3.12E-02 60.8 

11 7.77E-02 42.0 
8 1.34E-01 23 .4 
8 4.18E-02 52.3 

10 5.81E-01 8.1 
18 8.63E-02 37.3 3 .78E+00 
18 5.56E-02 61.7 
18 4.08E-02 67.8 
8 6.67E-02 22.4 
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Summary of Nuclide Activity 
Sample ID : 9810172-13 Acquisition date 

Page : 2 
2-NOV.-1998 08:08:31 

••Total number of lines in spectrum 16 
Number of unidentified lines 12 
Number of lines tentatively identified by NID 4 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
Hlife Decay pCi/FILTER 
10.50Y 1.00 4.915E+02 

Total Activity : 4.915E+02 

Nuclide Type : NATURAL 
Wtd Mean 

Uncorrected 
Nuclide Hlife Decay pCi/FILTER 
AM-241 432.20Y 1.00 3.963E+01 

Total Activity : 3.963E+01 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4.915E+02 

4.915E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
3.963E+01 

3.963E+01 

25.0 

Decay Cor 2-Sigma 
2-Sigma Er or %Error Flags 
1.303E+ 4 26.51 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
4.107E+01 103.65 

Grand Total Activity : 5.311E+02 

Flags: "K" = Keyline not found 
"E" » Manually edited 

5.311E+02 

"M" = Manually accepted 
"A" = Nuclide specific abn. limit 

002.13 



Nuclide Line Activity Report 
Sample ID : 9810172-13 

Page : 
Acquisition date : 2-NOV-1998 08:08 

fclide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
BA-133 81.00 33.00* 1.407E+01 5.372E+02 5.373E+02 39.30 OK 

302.84 17.80 6.037E+00 3.359E+02 3.360E+02 94.71 OK 
356.01 60.00 5.127E+00 5.106E+02 5.107E+02 37.97 OK 

Final Mean for 3 Valid Peaks =' 4.915E+02+/- 1.303E+02 ( 26.51%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
AM-241 59.54 35.90* 1.505E+01 3.963E+01 3.963E+01 103.65 OK 

Final Mean for 1 Valid Peaks = 3.963E+01+/- 4.107E+01 (103.65%) 

Flag: "*" = Keyline 

00.21 



Minimum Detectable Activity Report Page : 
Sample ID : 9810172-13 Acquisition date : 2-NOV-1998 08:08 

4 Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 22. 122.06 2.1793E+01 
CD-109 24. 88.03 4.4746E+02 
PA-231 353. 9.28 2.3481E+02 
PA-234 105. 21.72 5.1749E+01 
TH-234 91. 63.29 7.4819E+02 
NP-237 27. 86.50 1.3954E+02 

00215 



VAX/VMS Peak Search Report Generated 2-NOV-1998 08:21:02.71 

Configuration 
^Mtolyses by 
JPLent ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB3-7 

2-NOV-1998 00:00:00, 
9810172-14 
FILTER 
GE1 
0 00:05:00.00 
25 
3.00000 
No 

•ARCHIVE]SMP_981017214_GE1_BAFIL_45141.Cl 
V2.2 

Acquisition date : 
Sample Quantity 
Sample Geometry 
Detector Geometry: 
Elapsed real time: 
End channel : 
Gaussian : 

2-NOV-1998 08:15:45 
1.00000E+00 FILTER 

B A F I L 
0 0 0 : 0 5 : 0 0 . 1 2 
4096 
10.00000 

0.0% 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

1 3 30.95 697 45 1.55 31.04 25 15 2.32E+00 4.1 
2 3 35.29 176 31 1.90 35.39 25 15 5.86E-01 9.6 
3 0 "60.09 43 108 1.22 60.21 56 10 1.44E-01 47:5 
4 0 81. 06 248 47 1.54 81.21 77 9 8.28E-01 8.1 
5 0 93.17 14 34 . 2.07 93.33 89 8 4.60E-02 78.1 
6 4 111.47 44 20 2.43 111.66 107 18 1.47E-01 22.7 
7 4 115.79 23 8 2.29 115.98 107 18 7.66E-02 36.8 
8 4 119.64 15 5 3 .24 119.84 107 18 5.07E-02 66.5 
9 0 128.55 19 8 1.80 128.75 125 8 6.28E-02 34.8 

10 0 169.87 8 39 1.68 170.13 165 9 2.79E-02138.0 
11 0 276.46 21 3 1.49 276.84 273 9 7.15E-02 25.1 

M 0 302.58 38 17 1.25 302.98 298 10 1.25E-01 26.4 

w 
0 334 .51 18 20 1.89 334.94 329 9 5.87E-02 51.9 

14 0 355.81 162 10 1.62 356.27 351 10 5.40E-01 8.7 
15 1 383.52 34 10 2.63 384.00 380 16 1.13E-01 26.6 
16 1 386.75 50 6 2.28 387.24 380 16 1.67E-01 18.3 

— 17 1 391.66 16 5 2.63 392.15 380 16 5.42E-02 42.6 
18 0 418.69 " 7 5 2.19" 419.20 416 - 6 2.44E-02 62.5 
19 0 437.57 16 6 1.63 438.11 433 8 5.31E-02 36.6 
20 0 510.82 8 4 2.86 511.42 507 8 2.72E-02 54 .8 

F i t 

2.47E+00 

1.26E+00 

1.93E+00 

00216 



Summary of Nuclide Activity 
Sample ID : 9810172-14 Acquisition date 

'Total number of lines in spectrum 20 
Number of unidentified lines 16 
Number of lines tentatively identified by NID 4 

Page : : 
2-NOV-1998 08:15:45 

20.00% 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
Hlife Decay pCi/FILTER 
10.50Y 1.00 4.522E+02 

Total Activity : 4.522E+02 

Nuclide Type : NATURAL 

Nuclide 
AM-241 

Hlife 
432.20Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 7.182E+01 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4.522E+02 

4.522E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
7.182E+01 

Total Activity : 7.182E+01 7.182E+01 

Decay Corr 
2-Sigma Errc; 
1.227E+02 

2 _ 
% i 

gma 
rror Flags 
13 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
7.216E+01 100.48 

Grand Total Activity : 5.240E+02 

Flags: "K" = Keyline not found 
"E" = Manually edited 

5.240E+02 

"M" = Manually accepted 
"A" = Nuclide specific abn. lim i t 

00217 



Nuclide Line Activity Report 
Sample ID : 9810172-14 

Page : 
Acquisition date : 2-NOV-1998 08:15 

Slide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
BA-133 81.00 33.00* 1.407E+01 4.821E+02 4.821E+02 40.66 OK 

302.84 17.80 6.048E+00 3.149E+02 3.150E+02 97.95 OK 
356.01 60.00 5.129E+00 4.743E+02 4.743E+02 38.53 OK 

Final Mean for 3 Valid Peaks •* 4.522E+02+/- 1.227E+02 ( 27.13%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
AM-241 59.54 35.90* 1.506E+01 7.182E+01 7.182E+01 100.48 OK 

Final Mean for 1 Valid Peaks = 7.182E+01+/- 7.216E+01 (100.48%) 

Flag: "*" = Keyline 

00218 



Minimum Detectable Activity Report 
Sample ID : 9810172-14 

• Bckgnd Energy 
Nuclide Sum (KEV) 

CO-57 16. 122.06 
CD-109 28. 88.03 
PA-231 308. 9.28 
PA-234 100. 21.72 
TH-234 122. 63.29 
NP-237 27. 86.50 

Acquisition date 

MDA 
(pCi/FILTER) 

1.8807E+01 
4.8067E+02 
2.2000E+02 
5.0636E+01 
8.5878E+02 
1.3929E+02 



VAX/VMS Peak Search Report Generated 2-NOV-1998 08:27:13.59 

Configuration 

•

lyses by 
ent ID 

Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB3-10. 

2-NOV-1998 00:00:00 
9810172-15 
FILTER 
GE1 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE] SMP_981017215_GE1_BAFIL_45144 . CN 
V2.2 

Acquisition date : 
Sample Quantity 
Sample Geometry 
Detector Geometry: 
Elapsed real time: 
End channel : 
Gaussian : 

2-NOV-1998 08:21:52 
1.00000E+00 FILTER 

BAFIL 
0 00:05:00.12 
4096 
10.00000 

0.0% 

Pk" I t Energy Area Bkgnd FWHM Channel Le f t Pw Cts/Sec % E r r F i t 

1 3 30.88 744 36 1.74 30.97 26 13 2.48E+00 3.8 9.78E+00 

2 3 35.16 190 17 1.88 35.25 26 13 6.34E-01 10.4 
3 6 '61.81 102 33 3.80 61.94 50 24 3 .39E-01 16; 1 3.01E+00 
4 6 66.70 29 14 2.32 66.83 50 24 9.53E-02 38.6 * 

5 6 70 .73 14 10 2.67 70.87 50 24 4.81E-02 51.4 
6 0 80.86 281 37 1.46 81.01 76 10 9.36E-01 7.2 
7 0 92.46 28 25 5.04 92.63 88 9 9.20E-02 37.8 
8 0 111.86 33 33 1.50 112.04 108 7 1.10E-01 33 .7 
9 0 116.59 24 10 1.71 li6.79 115 5 8.14E-02 28.9 

10 3 136.04 16 37 2.96 136.26 132 33 5.45E-02 63 .2 2.10E+00 
11 3 161.01 13 16 2.99 161.26 132 33 4.28E-02 67.8 

0 277.34 12 10 1.55 277.72 274 6 4.04E-02 50.7 

w 0 303.43 48 19 1.61 303.83 299 10 1.58E-01 22 . 8 
14 0 333.41 21 4 1.17 333.84 329 8 6.95E-02 27.6 
15 0 355.74 171 5 1.73 356.19 352 9 5.68E-01 8 . 0 
16 3 383.28 64 3 2.63 383.76 380 16 2.13E-01 13 .2 1.15E+01 

— 17 3 386.78 35 2 2.65 387.26 380 16 1.18E-01 25.9 
-18 3 391.51 * 15 0 2.39 392.00 380 * 16 5.08E-02 37.2 
19 0 437.21 16 7 1.43 437.74 432 9 5.36E-02 38 .4 
20 0 511.09 16 0 1.20 511.69 507 10 5.33E-02 25.0 
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Summary of Nuclide Activity 
Sample ID : 9810172-15 Acquisition date 

Page : 2 
2-NOV-1998 08:21:52 

••Total number of lines in spectrum 20 
Number of unidentified lines 15 
Number of lines tentatively identified by NID 5 

Nuclide Type : FISSION 
Wtd Mean Wtd Mean 

Uncorrected Decay Corr 
Nuclide Hlife Decay pCi/FILTER pCi/FILTER 
BA-133 10.50Y 1.00 5.033E+02 5.034E+02 

5.034E+02 

2 .00% 

Total Activity : 5.033E+02 

Nuclide Type : NATURAL 
Wtd Mean Wtd Mean 

Uncorrected Decay Corr 
Nuclide Hlife Decay pCi/FILTER pCi/FILTER 
TH-234 4.47E+09Y 1.00 1.607E+03 1.607E+03 

Total Activity : 1.607E+03 1.607E+03 

• 

Decay arr 2-Sigma 
2-Sign;.. Error %Error Flags 
1.33 3+02 26.55 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
0.738E+03 45.90 

Grand Total Activity : 2.110E+03 

Flags: "K" 
"E" 

= Keyline not found 
- Manually edited 

2.110E+03 

"M1' = Manually accepted 
"A" = Nuclide specific abn. limit 
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Nuclide Line Activity Report 
Sample ID : 9810172-15 

Page : 
Acquisition date : 2-NOV-1998 08:21 

lide Type: FISSION 

Nuclide 
BA-133 

Energy 
81.00 

302.84 
356.01 

%Abn 
33 .00* 
17.80 
60.00 

Uncorrected Decay Corr 2-Sigma 
%Eff pCi/FILTER pCi/FILTER %Error Status 

1.408E+01 5.443E+02 5.444E+02 40.01 OK 
6.032E+00 3.989E+02 3.989E+02 93.89 OK 
5.130E+00 4.991E+02 4.991E+02 38.01 OK 

Final Mean for 3 Valid Peaks 5.034E+02+/- 1.336E+02 ( 26.55%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
TH-234 63.29 3.80* 1.499E+01 1.607E+03 1.607E+03 45.90 OK 

Final Mean for 1 Valid Peaks = 1.607E+03+/- 7.375E+02 ( 45.90%) 

Flag: "*" = Keyline 

00222 



Minimum Detectable Activity Report Page : 
Sample ID : 9810172-15 Acquisition date : 2-NOV-1998 08:21 

« Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 15. 122.06 1.8545E+01 
CD-109 22. 88.03 4.3084E+02 
PA-231 381. 9.28 2.4357E+02 
PA-234 121. 21.72 5.5286E+01 
NP-237 23 . 86.50 1.2953E+02 
AM-241 116. 59.54 8.7816E+01 

00223 



SECTION IX 

ANALYTICAL DATA (RADIUM-228) 
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Theme Nuclear ServicM 
Printed: 11/11/98 1624 

Pagei e(2 

I D ; • 
cmm 

ID 
Samp'e* 

. Owe. 
Nuclide 

Activity: 
Unit*., 

Reeiilt 
«t. h 

EtTOf**-: M M 
Ett% 

L C V U S J . C S M S j 
Known- • - « X | 

LCS Ra228 ocva 1.13E+01 1.1 BE+00 1.19E+00 41.90 12.04 -3.89! 

MBL Ra228 CO/0 8.67E-02 4.16E-01 1.04E+O0 • 4120 i ' • 

08-10172-03 WQSB1-12 DUP Ra228 ncvg 5.56E-01 9.99E-01 2.38E+00 41.30 18.90 

WGSB1-7 TRQ Ra228 DCIAI -1.21E+00 823E-01 2.41E+00 43l40 

98-10172-05 WQSB1-12 OO Ra228 oci/a 4.60E-01 9.34E-01! 2.24E+00 44.10 * 
98-10172-08 WQSB1-20 TRQ Ra22B oCl/g 1.22E+O0 8.05E-O1 1.68E+O0 44.60 

98-10172-07 WQSB1-30 TRQ Ra228 pCl/g 123E+00 8.70E-01 1.85E+00 46.10 I 

98-10172-08 WQSB1-40 TRQ Ra22B oCl/a 126E+00 7.B9E-01 1.63E+CO 4520 

98-10172-09 WQSB2-7 TRQ Ra228 oCl/a •5.32E-01 8.61E-01 2.34E+00 41.90 ]••••: 

98-10172-10 WQSB2-10 TRQ Ra228 tCVa 1.02E+00 8.42E-01 1.B3E+00 4120 f 

98-10172-11 WQSB2-20 TRQ Ra228 DCVCJ 9.38E-01 1.03£fO0 2.36E+00 41.30 i . 

98-10172-12 WQSB2-30 TRQ Ra228 oCl/g -1.08E400 8.90E-01! 2-S3E+O0 43.40I 

98-10172-13 WQSB2-42 TRQ Ra228 OCI/O 1.37E-01 8.06E-0l! 2.00E+00 44.10 j ..... . 

98-10172-14 WQSB3-7 TRQ Ra228 oCl/a 1.58E+00 9.00E-01' 1 .B2E+00 44.60 i 

. 98-10172-15 WQSB3-10 TRQ Ra228 DCI/Q 6.77E-01 6.79E-0li 1.52E+00I 46.10 I. 

I ! 

I 

I V 
1 & 

1 

i I / 
r . i " ' -

' 

//rr 1 "! *. 
• * / ' r 

h / l ) • i ! 

4.4 

THERMO 
NUCLEAR 
SERVICES Comment! 

4.4 

THERMO 
NUCLEAR 
SERVICES Comment! 

Theimo Nuclear Services 
GPCmadKiiTr228 Calculations: Version 1.0 [9509201 

Printed: 11/11/98 16:24 
Page 2 ol 2 

L i b . 
ID, 

I 1 ? 

» i . a . 
3 1 - J » 

\$¥ 
" 5> 'J 

i s * •ii 
... - : ' i » ^ » 

« "Analytic 
iV-< *- Number 

F / U F \ W / D 

1 - : ; •;: vr-vi ••. •• • 

98-10172-01 INV OK INV 98-10172-Ra228-SO-B (##«** 
98-10172-02 INV OK f j #•#«#« INV 98-10172-Ra228-SO-B «**•** 
98-10172-03 INV • O K . . OK INV 98-10172-Ra228-SO-B *•*«•• 

• 
98-10172-04 INV e S W * * INV 9B-10172-Ra228-SO-B • t»#«« 

98-10172-03 INV . , i , i v , , " . . . INV 98-10172-RO228-SO-B ###### ! . • 
98-10172-08 INV • ? ** !«#••••« INV 98-10172-Ra22B-SO-B #»*»*•1 . 
98-10172-07 INV , .1 IMMM* INV 98-10172-Ra228-SO-B 4*#e*4l - . 

98-10172-08 INV INV 98-10172-Ra228-SO-B ######1 
9B-10172-09 INV ' f t * * * * * INV 98-10172-Ra228-SO-B' •«*•••# 1 
98-10172-10 • INV -.', -> *" ;•- inx •: INV 98-10172-Ra228-SO-B #«##•!' 
98-10172-11 INV ... - INV 98-10172-Ra228-SO-B . «#««•• 
98-10172-12 INV . 'i>> • INV 98-10172-Ra228-SO-B #*»#«• 

" • ' ' , • 
98-10172-13 INV INV 98-10172-R8228-SO-B ' *«***»i • 
98-10172-14 INV . , .' • 

*>•*" 
..... - **•*«#* INV 98-10172-Ra228-SO-B *««««*! 

98-10172-15 INV #*»***# INV 98-10172-Ra228-SO-B ##««##!' 1 

I 

- •'. ..̂  
! 

1 : 
.... : i 

i 1 

1 
! 

I : 1 

THERMO 
NUCLEAR 
SERVICES Reviewed by:. A ( J / t ^ L „.,.. 0022£ THERMO 
NUCLEAR 
SERVICES Reviewed by:. 

' f \\ • •!>" 
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10172A.XLS 

TMA/Eberline, Oak Ridge Laboratory 

ANALYSISllBA-133 

CLIENT] recra 

SAM #[|98-10-172B 

ASSOCIATION:! 1 
SAM FRACTION BA133 

ACTIVITY 
AMOUNT 

ADDED 
INITIAL 

AMOUNT 
ACTUAL 
AMOUNT 

%BA133 
RECOVERY 

01 SPIKE 1073.942 1.023 494.884 549.3 111.0 
02 BLANK 1073.942 1.0165 491.256 462.8 94.2 
03 WGSB1-7 1073.942 1.017 491.982 481.6 97.9 
04 W6SB1-7 1073.942 1.0187 492.804 530.7 107.7 
05 WGSB1-12 1073.942 1.0148 490.917 526.5 107.2 
06 WGSB1-20 1073.942 1.014 490.53 498.3 101.6 
07 WGSB1-30 1073.942 1.0155 491.256 443.7 90.3 
08 WGSB1-40 1073.942 - 1,0112 489.176 482.8 98.7 
09 WGSB2-7 1073.942 1.0166 491.304 502.7 102.3 
10 WGSB2-10 1073.942 1.008 487.628 516.9 106.0 
11 WGSB2-20 1073.942 1.0088 488.015 423.4 . 86.8 
12 WGSB2-30 1073.942 1.0084 487.821 ,: 457 93.7 
13 WGSB2-42 1073.942 1.0066 486.95 535.2 109.9 
14 WGSB3-7 1073.942 1.0105 488.837 427 87.4 
15 WGSB3-10 1073.942 1.0087 487.966 463.3 94.9 

1073.942 :* - 0 :.: : :.. #DIV/0! 
. . 1073.942 0 #DIV/0! 

1073.942 0 #DIV/0! 
1073.942 „ : . . . . 0 #DIV/0! 
1073.942 0 #DIV/0! 

Calculated by:_ 

00233 
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VAX/VMS Peak Search Report Generated 9-NOV-1998 16:39:13.81 

Configuration 

•

lyses by 
ent ID 

Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200: [GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
SPIKE 

9-NOV-1998 00:00:00 
9810172-01 
FILTER 
GE3 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE]SMP_9 81017201_GE3_BAFIL_4 5497.CK 
V2.2 

Acquisition date : 
Sample Quantity ' 
Sample Geometry 
Detector Geometry: 
Elapsed real time: 
End channel : 
Gaussian : 

9-NOV-1998 16:33:51. 
1.00000E+00 FILTER 

B A F I L 
0 0 0 : 0 5 : 0 0 . 3 2 
4096 
10.00000 

0.1% 

Pk' I t Energy Area Bkgnd FWHM Channel Left Pw Cts/Sec % E r r F i t 

1 7 62.26 49 23 2.29 62.70 59 11 1.62E-01 23.4 3 .69E+00 
2 7 65.37 11 12 1.43 65.79 59 11 3.64E-02 69.1 
3 0 '81.27 293 33 1.38 81.67 78 7 9.76E-01 6.-7 
4 0 112.54 25 45 1.29 112.89 110 7 8.30E-02 49.6 -
5 0 144.18 6 16 . 1.72 144.48 142 .7 1.88E-02128.7 
6 0 276.49 26 6 1.12 276.56 273 8 8.61E-02 25.7 
7 1 303.12 55 6 1.58 3 03.14 298 14 1.84E-01 15.4 1 .27E+00 
8 1 307.84 5 9 1.58 307.86 298 14 1.55E-02107.0 
9 0 334.68 13 7 1.95 334.65 332 5 4.46E-02 39.4 

10 2 352.25 5 0 1.78 352.19 351 9 1.53E-02 48.8 1 .75E+02 
11 2 356.27 185 0 1.64 356.21 351 9 6.15E-01 6.9 

n 
1 384.14 29 12 1.64 384.04 381 10 9.74E-02 27.3 3 .54E+00 

w 
1 386.99 33 13 1.65 386.88 381 10 1.10E-01 28.9 

14 0 416.08 13 0 3.94 415.92 412 8 4.33E-02 27.7 
15 0 437.48 15 2 1.77 437.29 434 7 5.04E-02 29.6 

00234 



Summary of Nuclide Activity 
Sample ID : 9810172-01 

Page : : 
Acquisition date : 9-NOV-1998 16:33:51 

'•Total number of lines in spectrum 15 
Number of unidentified lines 11 
Number of lines tentatively identified by NID 4 

Nuclide Type : FISSION 

Nuclide 
BA-133 

Hlife 
10.50Y 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr 

Decay pCi/FILTER 
1.00 5.492E+02 

Total Activity : 5.492E+02 

Nuclide Type : NATURAL 

Nuclide Hlife 
TH-234 4.47E+09Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 8.658E+02 

pCi/FILTER 
5.493E+02 

5.493E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
8.658E+02 

Total Activity : 8.658E+02 8.658E+02 

26.67% 

Decay Corr 
2-Sigma Error 
1.423E+02 

Sigma 
»Error Flags 
25.91 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
4.891E+02 56.50 

Grand Total Activity : 1.415E+03 

Flags "K" 
" E" 

= Keyline not found 
= Manually edited 

1.415E+03 

"M" = Manually accepted 
"A" « Nuclide specific abn. limit 

00235 



Nuclide Line Activity Report 
Sample ID : 9810172-01 

Page : 
Acquisition date : 9-NOV-1998 16:33 

- H L i d e Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
BA-133 81.00 33.00* 1.427E+01 5.602E+02 5.602E+02 34.94 OK 

302.84 17.80 6.019E+00 4.636E+02 4.636E+02 69.96 OK 
356.01 60.00 4.715E+00 5.877E+02 5.877E+02 45.86 OK 

Final Mean for 3 Valid Peaks «' 5.493E+02+/- 1.423E+02 ( 25.91%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
TH-234 63.29 3.80* 1.331E+01 8.658E+02 8.658E+02 56.50 OK 

FinalMean for 1 Valid Peaks = 8.658E+02+/- 4.891E+02 ( 56.50%) 

Flag: '**" = Keyline 
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Minimum Detectable A c t i v i t y Report 
Sample ID : 9810172-01 

« Bckgnd Energy 
Nuclide Sum (KEV) 

CO-57 12. 122.06 
CD-109 17. 88.03 
PA-231 0. 9.28 
PA-234 0. 21.72 
NP-237 15. 86.50 
AM-241 25. 59.54 

A c q u i s i t i o n date 

MDA 
( p C i / F I L T E R ) 

1.4843E+01 
3 .6991E+02 
7.8412E+01. 
8.3033E+00 
1.0326E+02 
5.0233E+01 

Page : 
9-NOV-1998 16:33 
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VAX/VMS Peak Search Report Generated 9-NOV-1998 16:44:41.13 

Configuration 
^fcalyses by 
V5.ent ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
BLANK 

9-NOV-1998 00:00:00 
9810172-02 
FILTER 
GE3 
0 00:05:00.00 
25 
3.00000 
NO 

.ARCHIVE] SMP_981017202_GE3_BAFIL_45501. CI 
V2.2 

Acquisition date : 
Sample Quantity 
Sample Geometry 
Detector Geometry: 
Elapsed real time: 
End channel 
Gaussian 

9-NOV-1998 16:39:21. 
1.00000E+00 FILTER 

B A F I L 
0 0 0 : 0 5 : 0 0 . 3 0 
4096 
10 .00000 

0.1% 

Pk' i t Energy Area Bkgnd FWHM Channel Le f t Pw Cts/Sec % E r r F i t 

1 0 61.84 34 27 1.41 62.27 60 5 1.15E-01 28 .2 
2 0 81.37 242 34 1.50 81.77 77 10 8.08E-01 7.9 
3 0 111.38 40 42 1.91 111.73 107 11 1.34E-01 34 . 7 
4 0 161.91 8 16 1.67 162.17 158 7 2.83E-02 84.7 -

5 1 182.91 6 7 . 1.46 183.13 181 .8 1.99E-02 73 .1 8 .26E-01 
6 1 185.80 12 5 1.47 186.02 181 8 4.11E-02 42.9 
7 0 249.70 7 5 2.55 249.81 246 6 2.17E-02 64.8 
8 0 277.33 23 8 1.16 277.39 274 7 7.70E-02 29.5 
9 0 303.50 46 22 1.38 363.52 300 8 1.54E-01 22.5 

10 0 356.43 159 2 1.84 356.36 353 8 5.29E-01 8.1 
11 1 384.26 16 8 1.64 384.15 381 9 5.41E-02 39.4 3 .80E+00 

fe 1 387.13 27 9 1.65 387.01 381 9 9.i6E-02 27.2 

m 0 437.60 11 3 1.64 437.41 434 6 3.69E-02 38.8 

0023S 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810172-02 Ac q u i s i t i o n date 

T o t a l number of l i n e s i n spectrum 13 
Number of u n i d e n t i f i e d l i n e s 9 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 4 

Nuclide Type : FISSION 
Wtd Mean Wtd Mean 

Uncorrected Decay Corr 
Nuclide H l i f e Decay pCi/FILTER pCi/FILTER 
BA-133 10.50Y 1.00 4.627E+02 4.628E+02 

4.628E+02 

Page : 2 
9-NQVrl998 16:39:21 

30.77% 

Total A c t i v i t y 

Nuclide Type : NATURAL 

4.627E+02 

Wtd Mean 

Nuclide H l i f e 
TH-234 4.47E+09Y 

Total A c t i v i t y 

Wtd Mean 
Uncorrected Decay Corr 

Decay pCi/FILTER pCi/FILTER 
1.00 6.143E+02 6.143E+02 

6.143E+02 6.143E+02 

Decay Corr 
2-Sigma Error 

1.239E+02 

lgma 
Jrror Flags 
6.78 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
3.969E+02 64.60 

Grand Total A c t i v i t y 1.077E+03 

Flags: "K" 
»E" 

= Keyline not found 
= Manually edited 

1.077E+03 

"M"' = Manually accepted 
"A" = Nuclide s p e c i f i c abn. l i m i t 
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Nuclide Line A c t i v i t y Report 
Sample ID : 9810172-02 

Page : 3 
Acqui s i t i o n date : 9-NOV-1998 16:39:21 

^ f c i d e Type: FISSION 
Uncorrected Decay. Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
BA-133 81.00 33.00* 1.427E+01 4.636E+02 4.637E+02 35.90 OK 

302.84 17.80 6.008E+00 3.898E+02 3.899E+02 77.17 OK 
356.01 60.00 4.711E+00 5.057E+02 5.058E+02 46.64 OK 

Final Mean f o r 3 V a l i d Peaks = ' 4.628E+02+/- 1.239E+02 ( 26.78%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
TH-234 63.29 3.80* 1.327E+01 6.143E+02 6.143E+02 64.60 OK 

Final Mean f o r 1 V a l i d Peaks = 6.143E+02+/- 3.969E+02 ( 64.60%) 

Flag: "*" = Keyline 
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Minimum Detectable A c t i v i t y Report 
Sample ID : 9810172-02 

« Bckgnd 
Nuclide Sum 

CO-57 14. 
CD-109 13. 
PA-231 0. 
PA-234 0. 
NP-237 12. 
AM-241 20. 

Energy 
(KEV) 

122.06 
88.03 
9.28 

21.72 
86.50 
59.54 

Acqu i s i t i o n date : 

MDA 
(pCi/FILTER) 

1.5622E+01 
3.2847E+02 
7.8412E+01. 
8.3033E+00 
9.3250E+01 
4.5042E+01 

Page : 
9-NOV.-1998 16:39 
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Cvr**o II 
VAX/VMS Peak Search Report Generated 9-NOV-1998 16:51:07.26 

Configuration 

•

lyses by 
ent ID 
osition Date 

Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB1-12 

9-NOV-1998 00:00:00 
9810172-03 
FILTER 
GE3 
0 00:05:00.00 
25 
3.00000 
NO 

.ARCHIVE] SMP_981017203_GE3_BAFIL_45503 . CN 
V2.2 

9-NOV-1998 16:45:49 
1.00000E+00 FILTER 

Acquisition date 
Sample Quantity 
Sample Geometry : 
Detector Geometry: BAFIL 
Elapsed real time: 0 00:05:00.33 
End channel : 4096 
Gaussian : 10.00000 

Pk' I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

l 0 62 . 09 38 48 2.23 62.52 59 7 1.26E-01 34.5 

2 0 81.35 242 44 1.36 81.75 78 8 8.07E-01 8.0 
3 0 112.73 46 27 2.03 113.07 108 11 1.54E-01 26,4 
4 0 188.17 18 37 9.38 188.38 181 14 6.11E-02 75.2 
5 o 224.08 19 4 4.80 224.24 221 8 6.33E-02 29:3 
6 0 277.50 13 14 2.23 277.56 272 8 4.36E-02 56.7 
7 0 303.66 72 18 1.50 3*03.69 299 10 2.39E-01 16.1 
8 3 334.06 16 3 1. 94 334.03. 329 13 5.40E-02 31.8 
9 3 338.16 8 3 1.95 338.13 329 13 2.62E-02 61.7 

10 0 356.62 151. 10 1.77 356.56 352 8 5.03E-01 8.9 
11 1 384.12 32 8 1.64 384.01 381 9 1.06E-01 22.3 11 

1 387.22 34 6 1.65 387.10 381 9 1.14E-01 21.7 

m 0 391.59 13 1 1.86 391.47 390 4 4.21E-02 31.6 
0 437.14 20 7 1.22 436.95 433 7 6.67E-02 31.3 

15 0 511.43 11 2 2.70 511.12 508 6 3.50E-02 36.0 

0.1% 

F i t 

4.48E-01 

4.53E+00 

00242 



Summary of Nuclide Activity 
Sample ID : 9810172-03 Acquisition date 

Page : 
9-NOV-1998 16:45:49 

•.Total number of li n e s in spectrum 15 
Number of unidentified lines 11 
Number of lines tentatively identified by NID 4 

Nuclide Type : FISSION 
Wtd Mean Wtd Mean 

Uncorrected Decay Corr 
Nuclide Hlife Decay pCi/FILTER pCi/FILTER 
BA-133 10.50Y 1.00 4.816E+02 4.816E+02 

4.816E+02 

26.67% 

Total Activity 

Nuclide Type : NATURAL 

Nuclide Hlife 
TH-234 4.47E+09Y 

4.816E+02 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr 

Decay pCi/FILTER 
1.00 6.719E+02 

pCi/FILTER 
6.719E+02 

Total Activity : 6.719E+02 6.719E+02 

Decay c rr 2-Sigma 
2-Sigma rror %Error Flags 
1.283" -02 26.64 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
5.095E+02 75.84 

Grand Total Activity : 1.153E+03 

Flags: "K" 
»E" 

= Keyline not found 
= Manually edited 

1M53E+03 

"M" = Manually accepted 
"A" = Nuclide spec i f i c abn. l imi t 
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Nuclide Line Activity Report 
Sample ID : 9810172-03 

Page : 
Acquisition date : 9-NOV-1998 16:45 

Flide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
BA-133 81.00 33.00* 1.427E+01 4.630E+02 4.630E+02 36.05 OK 

302.84 17.80 6.004E+00 6.051E+02 6.052E+02 70.50 OK 
356.01 60.00 4.707E+00 4.810E+02 4.811E+02 47.27 OK 

Final Mean for 3 Valid Peaks = 4.816E+02+/- 1.283E+02 ( 26.64%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
TH-234 63.29 3.80* 1.329E+01 6.719E+02 6.719E+02 75.84 OK 

Final Mean for 1 Valid Peaks = 6.719E+02+/- 5.095E+02 ( 75.84%) 

Flag: "*" = Keyline 
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Minimum Detectable Activity Report 
Sample ID : 9810172-03 

Page 
Acquisition date : 9-NOV-1998 16:4 

• Bckgnd 
Nuclide Sum 

CO-57 9. 
CD-109 9. 
PA-231 0. 
PA-234 0. 
NP-237 11. 
AM-241 29. 

Energy MDA 
(KEV) (pCi/FILTER) 

122.06 1.3188E+01 
88.03 2.8745E+02 
9.28 7.8412E+01 

21.72 8.3033E+00 
86.50 8.9588E+01 
59.54 5.3097E+01 

00245 



VAX/VMS Peak Search Report Generated 9-NOV-1998 16:58:14.66 

16 

Configuration 
^^•.lyses by 
V i e n t ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB1-7 

9-NOV-1998 00:00:00 
9810172-04 
FILTER 
GE3 
0 00:05:00.00 
25 
3.00000 
No 

. ARCHIVE] SMP_9 810172 04_GE3_BAFIL_4 55 0 7 . Cl 
V2.2 

Acquisition date : 
Sample Quantity : 
Sample Geometry : 
Detector Geometry: 
Elapsed r e a l time: 
End channel : 
Gaussian : 

9-NOV-1998 16:52:54. 
l.OOOOOE+00 FILTER 

BAFIL 
0 00:05:00.33 
4096 
10.00000 

Pk' I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

1 0 61.44 26 46 1.78 61.88 60 6 8.63E-02 45.2 
2 0 81.18 288 40 1.50 81.58 77 10 9.58E-01 7.2 
3 4 112.07 25 20 1.83 112.42 108 17 8.27E-02 35..8 
4 4 117.43 7 24 1.84 117.77 108 17 2.48E-02110.9 
5 0 161.74 13 14 1.19 162.00 159 7 4.33E-02 55.2. 
6 0 264.54 13 2 3.35 264.63 261 7 4.42E-02 32.0 
7 0 277.08 20 8 1.16 277.15 273 8 6.67E-02 33 .2 
8 1 303.12 51 10 1.58 303.14 300 12 1.70E-01 16.8 
9 1 307.84 11 12 1.58 307.86 300 12 3.79E-02 50.9 

10 0 316.17 10 2 2.65 316.18 314 6 3.36E-02 37.4 
11 0 356.49 179 2 1.93 356.43 354 7 5.95E-01 7.7 

M 1 384.15 50 5 1.64 384.04 382 9 1.66E-01 15.8 

P 1 387.26 44 12 1.65 387.15 382 9 1.48E-01 17.8 
14 0 437.67 19 3 1.93 437.47 434 6 6.33E-02 27.1 
15 0 511.77 10 2 1.58 511.45 508 7 3.47E-02 37.3 

0.1% 

F i t 

4.03E+00 

1.00E+01 
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Summary of Nuclide Activity 
Sample ID : 9810172-04 Acquisition date 

•Total number of lines in spectrum 15 
Number of unidentified lines 11 
Number of lines tentatively identified by NID 4 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
Hlife Decay pCi/FILTER 
10.50Y 1.00 5.306E+02 

Total Activity : 5.306E+02 

Nuclide Type : NATURAL 

Nuclide Hlife 
TH-234 4.47E+09Y 
AM-241 432.20Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 4.640E+02 
1.00 4.911E+01 

Wtd Mean 
Decay Corr 
pCi/FILTER 
5.307E+02 

5.307E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4.640E+02 
4.91IE+01 

Page : 2 
9-NOV-1998 16:52:54 

26.67% 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
1.395E+02 2c.29 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
4.448E+02 95.87 
4.709E+01 95.S7 

Total Activity : 5.131E+02 5.131E+02 

Grand Total Activity : 1.044E+03 1.044E+03 

Flags: "K" = Keyline not found 
"E" = Manually edited 

"M" = Manually accepted 
"A" = Nuclide s p e c i f i c abn. limit 

00247 



Nuclide Line Activity Report 
Sample ID : 9810172-04 

Page : 
Acquisition date : 9-NQV-1998 16:52 

elide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
BA-133 81.00 33.00* 1.426E+01 5.503E+02 5.504E+02 35.38 OK 

302.84 17.80 6.019E+00 4.298E+02 4.299E+02 71.24 OK 
356.01 60.00 4.710E+00 5.693E+02 5.694E+02 46.36 OK 

Final Mean for 3 Valid Peaks =' 5.307E+02+/- 1.395E+02 ( 26.29%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
TH-234 63.29 3.80* 1.323E+01 4.640E+02 4.640E+02 95.87 OK 

Final Mean for 1 Valid Peaks = 4.640E+02+/- 4.448E+02 ( 95.87%) 

AM-241 59.54 35.90* 1.323E+01 4.911E+01 4.911E+01 95.87 OK 

Final Mean for 1 Valid Peaks = 4.911E+01+/- 4.709E+01 .( 95.87%) 

tf 
lag: "*" = Keyline 

00248 



Minimum Detectable Activity Report 
Sample ID : 9810172-04 

Page : 
Acquisition date : 9-NOV-1998 16:52 

• Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER; 

CO-57 12. 122.06 1.4430E+01 
CD-109 11. 88.03 3.0256E+02 
PA-231 0. 9.28 7.8412E+01 
PA-234 0. 21.72 8.3033E+0 
NP-237 8. 86.50 7.9606E+0: 

00249 



VAX/VMS Peak Search Report Generated 9-NOV-1998 17:12:11.95 

Configuration 
^ftcalyses by 
^•ient ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB1-12 

9-NOV-1998 00:00:00 
9810172-05 
FILTER 
GE3 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE] SMP_981017205_GE3_BAFIL_45511. C 
V2.2 

Acquisition date : 
Sample Quantity . : 
Sample Geometry : 
Detector Geometry: 
Elapsed real time: 
"End channel : 
Gaussian : 

9-NOV-1998 17:06:54 
1.00000E+00 FILTER 

B A F I L 
0 0 0 : 0 5 : 0 0 . 3 1 
4096 
10.00000 

0.1% 

Pk I t Energy Area Bkgnd FWHM Channel Le f t Pw Cts/Sec % E r r 

1 2 61.81 28 23 1.42 62.25 58 17 9.43E-02 31.4 2 
2 2 65.32 13 24 1.43 65.75 58 17 4.44E-02 66.3 
3 0 '81.22 315 31 1.40 81.62 78 8 1.05E+00 6; 4 
4 0 94.76 11 • 20 3 .32 95.14 92 7 3.60E-02 76.3 -
5 0 111.96 47 36. 1.96 112.31 108 10 1.56E-01 28.4 
6 0 206.75 13 10 4.52 206.93 203 8 4.45E-02 49.1 
7 0 276.65 33 2 1.67 276.71 273 7 1.11E-01 18 .6 
8 0 303.44 43 8 1.37 303.46 300 6 1.44E-01 18 .2 
9 0 334.74 14 6 1.20 334.71 331 6 4.67E-02 38.5 

10 0 356.51 177 4 1.79 356.45 353 8 5.90E-01 7.8 
11 10 384.38 30 8 2.60 384.27 381 10 1.00E-01 26.8 2 

10 387.83 28 13 1.89 387.72 381 10 9.45E-02 29.0 
0 415.44 5 4 0.89 415.28 412 5 1.80E-02 68 .7 

~ 4 0 437.04 14 2 1.13 436.85 433 7 4.79E-02 30.4 

F i t 

16E+0 

16E+0: 

00250 



Summary of Nuclide Activity 
Sample ID : 9810172-05 Acquisition date 

«. Total number of lines in spectrum 14 
Number of unidentified lines 10 
Number of lines tentatively identified by NID 4 

Page : 
9-NQV-1998 17:06:54 

28.57% 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
Hlife Decay pCi/FILTER 
10.50Y 1.00 5.264E+02 

Total Activity : 5.264E+02 

Nuclide Type : NATURAL 

Wtd Mean 
Decay Corr 
pCi/FILTER 
5.265E+02 

5.265E+02 

Wtd Mean 

Nuclide Hlife 
TH-234 4.47E+09Y 

Total Activity 

Wtd Mean 
Uncorrected Decay Corr 

Decay pCi/FILTER pCi/FILTER 
1.00 5.056E+02 5.056E+02 

5.056E+02 5.056E+02 

Decay Corr 
2-Sigma Erroi 
1.392E+02 

-S gma 
%E rror Flags 
26 .45 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
3.556E+02 70.34 

Grand Total Activity 1.032E+03 

Flags: "K" 
"E " 

= Keyline not found 
= Manually edited 

1.032E+03 

"Mn = Manually accepted 
"A" = Nuclide specific abn. limit 

00251 



Nuclide Line Activity Report 
Sample ID : 9810172-05 

Page : 
Acquisition date : 9-NOV-1998 17:06 

flBblide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
BA-133 81.00 33.00* 1.426E+01 6.036E+02 6.036E+02 34.73 OK 

302.84 17.80 6.010E+00 3.647E+02 3.647E+02 72.58 OK 
356.01 60.00 4.710E+00 5.643E+02 5.644E+02 46.43 OK 

Final Mean for 3 Valid Peaks = ' 5.265E+02+/- 1.392E+02 ( 26.45%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
TH-234 63.29 3.80* 1.327E+01 5.056E+02 5.056E+02 70.34 OK 

Final Mean for 1 Valid Peaks = 5.056E+02+/- 3.556E+02 ( 70.34%) 

Flag: "*" = Keyline 

00252 



Minimum Detectable A c t i v i t y Report Page 
Sample ID : 9810172-05 A c q u i s i t i o n date : 9-NQV-1998 17:0 

« Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 7. 122.06 1.1541E+01 
CD-109 14. 88.03 3 .3716E+02 
PA-231 0. 9.28 7.8412E+01 
PA-234 0. 21.72 8.3033E+00 
NP-237 12. 86.50 9.4972E+01 
AM-241 22. 59.54 4.6959E+01 

00253 



VAX/VMS Peak Search Report Generated 9-NOV-1998 16:50:15.14 

Configuration 
ilyses by 
lent ID 

Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB1-20 

9-NOV-1998 00:00:00, 
9810172-06 
FILTER 
GE2 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE] SMP_981017206_GE2_BAFIL_45502. CN 
V2.2 

Acquisition date : 
Sample Quantity : 
Sample Geometry : 
Detector Geometry: 
Elapsed real time: 
End channel : 
Gaussian 

9-NOV-1998 16:44:56. 
1.00000E+00 FILTER 

B A F I L 
0 0 0 : 0 5 : 0 0 . 0 5 
4096 
10 .00000 

0.0% 

Pk I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

1 3 77.52 15 4 1.72 77.00 76 13 4.89E-02 13.5 3 
2 3 81.08 237 19 1.76 80.56 76 13 7.91E-01 7.0 
3 0 1'61.48 11 12 2.67 161.00 158 6. 3.59E-02 59,4 
4 0 248.40 8 3 2.82 247.96 245 6 2.58E-02 50.9 -
5 0 276.53 38 4 . 1.48 276.11 272 9 1.27E-01 18 .'9 
6 0 302.90 96 3 2.16 302.49 298 10 3 .21E-01 10.7 
7 0 355.98 293 15 2.02 355.59 350 10 9.77E-01 6.3 
8 0 383.82 51 7 2.03 383.44 379 9 1.71E-01 16.7 
9 0 436.57 27 0 1.91 436.22 431 9 9.00E-02 19.2 

10 0 597.77 6 0 1.16 597.50 595 5 2.00E-02 40.8 

F i t 

30E+00 

00254 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810172-06 Acqu i s i t i o n date 

••Total number of l i n e s i n spectrum 10 
Number of u n i d e n t i f i e d l i n e s 7 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 3 

Page : 2 
9-NOV-1998 16:44:56 

30.00% 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean Wtd Mean 

Uncorrected Decay Corr Decay Corr 2-Sigma 
H l i f e Decay pCi/FILTER pCi/FILTER 2-Sigma Error %£rror Flags 
10.50Y 1.00 4.982E+02 4.983E+02 1.031E+02 20.69 1.00 4.982E+02 

Total A c t i v i t y : 4.982E+02 4.983E+02 

Grand Total A c t i v i t y : 4.982E+02 

Flags "K" 
" E" 

= Keyline not found 
= Manually edited 

4.983E+02 

"M" = Manually accepted 
"A" = Nuclide s p e c i f i c abn. l i m i t 

00255 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810172-06 Acq u i s i t i o n date 

Page : 
9-NOV-1998 16:44 

l i d e Type: FISSION 

Nuclide 
BA-133 

Energy 
81.00 

302.84 
356.01 

%Abn 
33.00* 
17.80 
60.00 

Uncorrected Decay Corr 2-Sigma 
%Eff pCi/FILTER pCi/FILTER %Error Status 

1.177E+01 5.507E+02 5.507E+02 39.01 OK 
1.201E+01 4.057E+02 4.058E+02 45.02 OK 
8.196E+00 5.368E+02 5.369E+02 28.58 OK 

Final Mean f o r 3 Va l i d Peaks = ' 4.983E+02+/- 1.031E+02 ( 20.69%) 

Flag: "*" = Keyline 

00256 



Minimum Detectable Activity Report Page : 
Sample ID : 9810172-06 Acquisition date : 9-NOV-1998 16:44 

4 Bckgnd 
Nuclide Sum 

CO-57 18. 
CD-109 17. 
PA-231 0. 
PA-234 0. 
TH-234 23. 
NP-237 16. 
AM-241 21. 

Energy MDA 
(KEV) (pCi/FILTER) 

122.06 1.0927E+01 
88.03 3.8380E+02 
9.28 9.6993E+05 

21.72 8.6624E+02 
63 .29 9.3645E+02 
86.50 1.1283E+02 
59.54 1.1633E+02 

00257 



VAX/VMS Peak Search Report Generated 9-NOV-1998 17:51:04.33 

Configuration 
ilyses by 
lent ID 

Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed live time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200 : [GAMMA. SCUSR. ARCHIVE] SMP_981017207_GE2_BAFIL_45506 . Cl 
PEAK V16.6 PEAKEFF V2.2 
WGSB1-30 

9-NOV-1998 00:00:00. Acquisition date : 
Sample Quantity 
Sample Geometry 
Detector Geometry: 
Elapsed real time: 
"End channel : 
Gaussian : 

9810172-07 
FILTER 
GE2 
0 00:05:00.00 
25 
3.00000 
No 

9-NOV-1998 16:52:06, 
1.00000E+00 FILTER 

B A F I L 
0 00:05:00 
4096 
10.00000 

04 0.0% 

Pk' I t Energy Area Bkgnd FWHM Channel Le f t Pw Cts/Sec % E r r 

1 0 80.84 198 31 2.04 80.32 74 10 6.61E-01 8.7 
2 0 215.04 14 5 1.27 214.58 211 8 4.81E-02 38.6 
3 0 238.98 10 6 2.14 238.53 236 7 3.30E-02 50.7 
4 0 276.57 37 9 1.44 276.14 272 7 1.24E-01 21.1 
5 0 302.95 83 8 2.01 302.54 300 9 2.78E-01 12.4 
6 5 355.95 274 4 1.79 355.56 350 13 9.14E-01 6.1 
7 5 359.24 10 8 2.70 358.86 350 13 3.28E-02172.2 
8 0 384.15 54 5 1.88 383.78 378 11 1.79E-01 16.1 
9 0 436 . 65 24 2 1.30 436.30 433 7 8.14E-02 22.1 

F i t 

4 . 7 5 E - 0 1 

0025S 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810172-07 Ac q u i s i t i o n date 

*. Total number of .lines i n spectrum 9 
Number of u n i d e n t i f i e d l i n e s 6 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 3 

Page : : 
9-NOV-1998 16:52:06 

33.33% 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean Wtd Mean 

Uncorrected Decay Corr Decay Corr 2-
H l i f e Decay pCi/FILTER pCi/FILTER 2-Sigma Error 
10.50Y 1.00 4.437E+02 4.437E+02 0.934E+02 1.00 4.437E+02 

Total A c t i v i t y : 4.437E+02 

igma 
error Flags 
..06 

4.437E+02 

Grand Total A c t i v i t y : 4.437E+02 

Flags: "K" = Keyline not found 
"E"- = Manually edited 

4.437E+02 

"M" = Manually accepted 
"A" = Nuclide s p e c i f i c abn. l i m i t 

00259 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810172-07 Acq u i s i t i o n date 

Page : 
9-NOV-1998 16:52 

• l i d e Type: FISSION 

Nuclide 
BA-133 

Energy 
81.00 

302.84 
356.01 

%Abn 
33.00* 
17.80 
60.00 

Uncorrected Decay. Corr 2-Sigma 
%Eff pCi/FILTER pCi/FILTER %Error Status 

1.169E+01 4.632E+02 4.633E+02 40.57 OK 
1.200E+01 3.515E+02 3.515E+02 46.72 OK 
8.197E+00 5.020E+02 5.021E+02 28.41 OK 

Final Mean f o r 3 V a l i d Peaks = 4.437E+02+/- 9.344E+01 ( 21.06%) 

Flag: "*" = Keyline 

00260 
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VAX/VMS Peak Search Report Generated 9-NOV-1998 17:11:32.67 

Configuration «alyses by 
£ent ID 
position Date 

Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA2 0 0: [GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB1-40 

9-NOV-1998 00:00:00 
9810172-08 
FILTER 
GE2 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE]SMP_981017208_GE2_BAFIL_45510.C 
V2.2 

Acquisition date : 
Sample Quantity .: 
Sample Geometry 
Detector Geometry: 
Elapsed real time: 
End channel : 
Gaussian : 

9-NOV-1998 17:06:13 
1.00000E+00 FILTER 

BAFIL 
0 00:05:00.05 
4096 
10.00000 

0.0% 

Pk' I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

1 0 61.18 5 39 2.59 60.65 54 8 1.73E-02211.4 
2 0 81.16 234 20 1.97 80.64 76 11 7.80E-01 7.6 
3 0 246.04 14 5 2.76 245.60 243 7. 4.74E-02 37^4 
4 0 277.07 38 9 2.12 276.64 272 10 1.26E-01 22.5 
5 0 303.05 90 15 . 1.95 302.64 298 10 3.00E-01 13.3 
6 0 356.08 286 11 2.01 355.69 351 11 9.53E-01 6.3 
7 0 383.90 46 5 1.74 383.53 379 9 1.52E-01 17.0 
8 0 436.66 15 2 1.28 436.31 433 7 5.15E-02 29.0 
9 0 512.07 6 2 1.42 511.76 508 7 2.15E-02 51.7 

002.82 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810172-08 

Page : 
A c q u i s i t i o n date : 9-NQV-1998 17:06:13 

Total number of l i n e s i n spectrum 9 
Number of u n i d e n t i f i e d l i n e s 5 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 4 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
H l i f e Decay pCi/FILTER 
10.50Y 1.00 4.828E+02 

Total A c t i v i t y 

Nuclide Type : NATURAL 

4.828E+02 

Nuclide 
AM-241 

H l i f e 
432.20Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 2.291E+01 

Total A c t i v i t y : 2.291E+01 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4.828E+02 

4.828E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
2.291E+01 

2.291E+01 

44.44% 

Decay :orr 2-Sigma 
2-Sigma Error %Error Flags 

1.0!JE+02 21.03 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 

9.819E+01 428.61 

Grand Total A c t i v i t y : 5.057E+02 S.058E+02 

Flags: "K" = Keyline not found 
"E" = Manually edited 

"MM = Manually accepted 
"A" = Nuclide s p e c i f i c abn. l i m i t 

00283 



Nuclide Line Activity Report 
Sample ID : 9810172-08 

Page : 
Acquisition date : 9-NOV-1998 17:06 

^ k l i d e Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
BA-133 81.00 33.00* 1.179E+01 5.415E+02 5.415E+.02 39.42 OK 

302.84 17.80 1.199E+01 3.798E+02 3.798E+02 47.69 OK 
356.01 60.00 8.190E+00 5.244E+02 5.244E+02 28.57 OK 

Final Mean for 3 Valid Peaks 4.828E+02+/- 1.015E+02 ( 21.03%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
AM-241 59.54 35.90* 5.676E+00 2.291E+01 2.291E+01 428.61 OK 

Final Mean for 1 Valid Peaks = 2.291E+01+/- 9.819E+01 (428,61%) 

Flag: "*" = Keyline 

00264 



Minimum Detectable Activity Report 
Sample ID : 9810172-08 Acquisition date 

Bckgnd 
Nuclide Sum 

CO-57 16. 
CD-109 10. 
PA-231 0. 
PA-234 0. 
TH-234 19. 
NP-237 11. 

Energy MDA 
(KEV) (pCi/FILTER) 

122.06 1.0406E+01 
88.03 3.0781E+02 
9.28 9.6993E+05 

21.72 8.6624E+02 
63 .29 8.7316E+02 
86.50 9.6717E+0: 



VAX/VMS Peak Search Report Generated 9-NOV-1998 17:18:52.24 

Configuration 

•

alyses by 
ie n t ID 

Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
S e n s i t i v i t y 
C r i t i c a l l e v e l 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB2-7 

9-NOV-1998 00:00:00 
9810172-09 
FILTER 
GE2 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE]SMP_981017209_GE2_BAFIL_45514.C 
V2.2 

Ac q u i s i t i o n date : 
Sample Quantity 
Sample Geometry 
Detector Geometry: 
Elapsed r e a l time: 
End channel 
Gaussian 

9-NOV-1998 17:13:32 
1.00000E+00 FILTER 

BAFIL 
0 00:05:00.04 
4096 
10.00000 

0.0% 

Pk' I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

1 0 80.81 227 45 1.99 80.28 74 12 7.57E-01 8.9 

2 0 276.77 28 12 1.21 276.35 273 7 9.31E-02 28.1 
3 0 302.92 104 5 1.91 302.50 300 9 3.45E-01 10.5 
4 2 355.97 288 4 2.11 355.59 351 11 9.60E-01 5.8 
5 2 359.81 6 0 . 2.45 359.43 351 11 1.90E-02105.4 
6 0 383 .42 47 6 2.20 383.04 377 10 1.58E-01 17.1 
7 0 436 .33 22 2 1.74 435.99 431 9 7.32E-02 24.6 

F i t 

7.61E+0C 

00266 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810172-09 

Nuclide Type : FISSION 
Wtd Mean 

Uncorrected 
Nuclide H l i f e Decay pCi/FILTER 
BA-133 10.50Y 1.00 5.026E+02 

Total A c t i v i t y : 5.026E+02 

Page : 2 
Acq u i s i t i o n date : 9-N0V-1998 17:13:32 

7 

3 42.86% 

Wtd Mean 
Decay Corr Decay Corr :-£_gma' 
pCi/FILTER 2-Sigma Error %Error Flags 
5.027E+02 1.037E+02 20.63 

5.027E+02 

5.027E+02 Grand Total A c t i v i t y : 5.026E+02 

Flags: "K" = Keyline not found 
"E"' = Manually edited 

•. Total number of .lines i n spectrum 
Number of u n i d e n t i f i e d l i n e s 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 

"M" - Manually accepted 
"A" = Nuclide s p e c i f i c abn. l i m i t 

• 

00267 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810172-09 Acq u i s i t i o n date 

Page : 
9-NOV-1998 17:13 

l i d e Type: FISSION 

Nuclide 
BA-133 

Energy 
81.00 

302.84 
356.01 

%Abn 
33.00* 
17.80 
60.00 

Uncorrected Decay Corr 2-Sigma 
%Eff pCi/FILTER pCi/FILTER %Error Status 

1.168E+01 5.304E+02 5.305E+02 40.76 OK 
1.201E+01 4.363E+02 4.364E+02 44.87 OK 
8.196E+00 5.276E+02 5.277E+02 28.11 OK 

Final Mean f o r 3 Valid Peaks = " 5.027E+02+/- 1.037E+02 ( 20.63%) 

Flag: "*" = Keyline 

00288 



Minimum Detectable Activity Report 
Sample ID : 9810172-09 

Bckgnd Energy 
Nuclide Sum (KEV) 

CO-57 14. 122.06 
CD-109 21. 88.03 
PA-231 0. 9.28 
PA-234 0. 21.72 
TH-234 23. 63.29 
NP-237 19. 86.50 
AM-241 19. 59.54 

Acquisition date 

MDA 
(pCi/FILTER) 

9.9300E+00 
4.2210E+02 
9.6993E+05 
8.6624E+02 
9.3633E+02 
1.2221E+02 
1.1160E+02 



VAX/VMS Peak Search Report Generated 9-NOV-1998 17:25:54.75 

Configuration 
ilyses by 

_ lent ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA2 0 0 : [GAMMA. SCUSR. ARCHIVE] SMP_981017210_GE2_BAFIL_4 5517 . CiN 
PEAK V16.6 PEAKEFF V2.2 
WGSB2-10 

9-NOV-1998 00:00:00. Acquisition date : 
Sample Quantity .: 
Sample Geometry 
Detector Geometry: 
Elapsed real time: 
End channel 
Gaussian : 

9810172-10 
FILTER 
GE2 
0 00:05:00.00 
25 
3.00000 
No 

9-NOV-1998 17:20:26, 
1.00000E+00 FILTER 

B A F I L 
0 0 0 : 0 5 : 0 0 . 0 4 0.0% 
4096 
10 .00000 

Pk' I t Energy Area Bkgnd FWHM Channel Le f t Pw Cts/Sec % E r r 

1 0 81.29 222 30 1.95 80.77 76 11 7.39E-01 8.4 
2 0 276.37 38 6 1.78 275.95 271 8 1.28E-01 19.5 
3 0 302.94 105 11 2.05 302.52 297 11. 3.50E-01 11-.5 
4 2 355.96 308 0 2.25 355.57 351 14 1.03E+00 5.4 1 
5 2 359.81 8 0 . 2.45 359.43 351 14 2.59E-02163.0 
6 0 384.38 49 6 1.81 384.01 380 8 1.64E-01 16.7 
7 0 436.85 16 2 1.71 4'36.50 433 6 5.46E-02 27.5 

00270 



Summary of Nuclide Activity 
Sample ID : 9810172-10 

Page : : 
Acquisition -date : 9-NOV-1998 17:20:26 

*. Total number of .lines in spectrum 7 
Number of unidentified lines 4 
Number of lines tentatively identified by NID 3 42.86% 

Nuclide Type : FISSION 

Nuclide Hlife Decay pCi/FILTER 
BA-133 10.50Y 1.00 5.168E+02 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 

Total Activity : 5.168E+02 

pCi/FILTER 2-Sigma Error 
5.169E+02 1.061E+02 

5.169E+02 

„gma 
rror Flags 
.53 

Grand Total Activity 

Flags: 

5.168E+02 

"K" 
" E " 

Keyline not found 
Manually edited 

5.169E+02 

"M" = Manually accepted 
"A" = Nuclide specific abn. limit 

00271 



Nuclide Line Activity Report 
Sample ID : 9810172-10 

Page : 
Acquisition date : 9-NOV.-1998 17:20 

Iclide Type: FISSION 

Nuclide 
BA-133 

Energy 
81.00 

302.84 
356.01 

%Abn 
33.00* 
17.80 
60.00 

Uncorrected Decay Corr 2-Sigma 
%Eff pCi/FILTER pCi/FILTER %Error Status 

1.183E+01 5.113E+02 5.113E+02 39.94 OK 
1.200E+01 4.427E+02 4.428E+02 45.85 OK 
8.197E+00 5.644E+02 5.644E+02 27.82 OK 

Final Mean for 3 Valid Peaks 5.169E+02+/- 1.061E+02 ( 20.53%) 

Flag: "*" = Keyline 

00272 
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VAX/VMS Peak Search Report Generated 9-NOV-1998 16:58:56.69 

Configuration 
^toalyses by 
^Bient ID 
deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB2-20 

9-NOV-1998 00:00:00 
9810172-11 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
NO 

.ARCHIVE]SMP_981017211_GE4_BAFIL_45508.C 
V2.2 

Acquisition date : 
Sample Quantity ; 
Sample Geometry 
Detector Geometry: 
Elapsed real time: 
End channel 
Gaussian : 

9-NOV-1998 16:53:41 
1.00000E+00 FILTER 

BAFIL 
0 00:05:00.17 
4096 
10.00000 

0.1% 

Pk' I t Energy Area Bkgnd FWHM Channel Le f t Pw Cts/Sec % E r r 

1 0 35.17 95 33 1.28 34.95 34 5 3.16E-01 15.0 
2 0 53 .53 17 25 1.04 53.30 50 7 5.69E-02 54.0 
3 0 62.63 53 36 2.45 62.40 57 12. 1.77E-01 27.-1 
4 0 81.00 208 32 1.20 80.77 77 8 6.94E-01 8.4 -
5 0 113.23 16 24 . 1.39 112.98 109 8 5.42E-02 59.0 
6 0 233.24 9 1 2.37 232.97 230 6 2.88E-02 40.5 
7 0 276.75 20 2 1.85 276.46 273 8 6.78E-02 25.1 
8 3 302.86 41 0 1.73 302.57 300 10 1.38E-01 16.4 4. 
9 3 307.22 10 0 2.14 306.92 300 10 3.3IE-02 31.9 

10 0 356.10 118 2 1.31 355.79 352 7 3.95E-01 9.4 
11 0 511.06 7 0 2.15 510.71 508 6 2.33E-02 37.8 
12 0 748.24 6 0 1.98 747.83 745 6 2.00E-02 40.8 

F i t 

00274 



Summary of Nuclide Activity 
Sample ID : 9810172-11 Acquisition date 

*• Total number of lines in spectrum 12 
Number of unidentified lines 8 
Number of lines tentatively identified by NID 4 

Nuclide Type : FISSION 
Wtd Mean Wtd Mean 

Uncorrected Decay Corr 
Nuclide Hlife Decay pCi/FILTER pCi/FILTER 
BA-133 10.50Y 1.00 4.233E+02 4.234E+02 

4.234E+02 Total Activity : 4.233E+02 

Nuclide Type : NATURAL 

Nuclide Hlife 
TH-234 4.47E+09Y 

Wtd Mean 
Uncorrected 

Decay pCi/FILTER 
1.00 3.199E+02 

Total Activity : 3.199E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
3.199E+02 

3.199E+02 

Page : 
9-NOV-1998 16:53:41 

33.33% 

Dec: - Corr 2-Sigma 
2-Siena Error %Error Flags 
1 L37E+02 26.86 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
1.763E+02 55.12 

Grand Total Activity : 7.432E+02 7.433E+02 

Flags: "K" = Keyline not found 
"E" = Manually edited 

"M" = Manually accepted 
"A" = Nuclide specific abn. limit 

00275 



Nuclide Line A c t i v i t y Report 
Sample ID : 9810172-11 

Page : 
Acq u i s i t i o n date : 9-NOV-1998 16:53 

el i d e Type: FISSION 

Nuclide 
BA-133 

Energy 
81.00 

302.84 
356.01 

%Abn 
33.00* 
17.80 
60.00 

Uncorrected Decay Corr 2-Sigma 
%Eff pCi/FILTER pCi/FILTER %Error Status 

1.435E+01 3.963E+02 3.963E+02 35.38 OK 
3.060E+00 6.852E+02 6.853E+02 119.18 OK 
3.842E+00 4.627E+02 4.628E+02 43.26 OK 

Final Mean f o r 3 V a l i d Peaks = " 4.234E+02+/- 1.137E+02 ( 26.86%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
TH-234 63.29 3.80* 3.928E+01 3.199E+02 3.199E+02 55.12 OK 

Final Mean f o r 1 V a l i d Peaks - 3.199E+02+/- 1.763E+02 ( 55.12%) 

Flag: "*" = Keyline 

00278 



Minimum Detectable A c t i v i t y Report 
Sample ID : 9810172-11 

Page : 
Ac q u i s i t i o n date : 9-NOV-1998 16:53 

m Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 11. 122.06 4.0626E.+0I 
CD-109 16. 88.03 4.7165E+02 
PA-231 0. 9.28 6.2703E-C 
PA-234 28. 21.72 1.3633E-C .. 
NP-237 17. 86.50 1.3410E+C 
AM-241 34. 59.54 1.5178E+ 1 

00277 



VAX/VMS Peak Search Report Generated 9-NOV-1998 17:12:55.93 ll 
Configuration 

^toalyses by 
^ B i e n t ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB2-30 

9-NOV-1998 00:00:00 
9810172-12 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE] SMP_981017212_GE4_BAFIL_45512 . C 
V2.2 

Acquisition date : 
Sample Quantity . 
Sample Geometry 
Detector Geometry: 
Elapsed real time: 
End channel 
Gaussian : 

9-NOV-1998 17:07:39 
1.00000E+00 FILTER 

B A F I L 
0 0 0 : 0 5 : 0 0 . 1 8 
4096 
10.00000 

0.1% 

Pk' I t Energy Area Bkgnd FWHM Channel Le f t Pw Cts/Sec % E r r 

l 0 35.39 120 20 1.23 35.17 34 5 4.00E-01 11.6 
2 3 53 .16 14 13 1.71 52.93 49 22 4.63E-02 49.7 1 
3 3 57.65 8 13 1.72 57.43 49 22 2.63E-02 80.8 
4 3 61.42 31 13 1.73 61.20 49 22 1.05E-01 28.5 -
5 3 66.10 9 10 . 1.44 65.87 49 22 2.98E-02 64.2 
6 0 81.02 217 24 1.14 80.79 77 8 7.22E-01 7.9 
7 0 105.69 16 18 2.22 105.45 102 7 5.17E-02 51.5 
8 0 111.52 26 11 1.83 111.28 109 5 8.64E-02 27. 6 
9 0 116.85 9 14 1.24 116.61 115 6 3.14E-02 71.5 

10 0 186.63 9 11 1.84 186.37 183 7 3.08E-02 69.6 
11 1 277.15 15 7 1.74 276.86 273 14 4.87E-02 34.8 1 

1 281.26 5 6 1.74 280.97 273 14 1. "62E-02 81.6 
0 303.22 28 8 1.52 302.92 299 7 9.31E-02 25.6 

du 0 356.15 151 6 1.39 355.84 352 8 5.05E-01 8.6 
15 5 383.94 34 0 1.55 383.63 382 8 1.12E-01 16.5 3 
16 5 386.93 25 0 2.54 386.61 382 8 8.49E-02 26.9 
17 0 437.97 11 3 2.89 437.63 434 8 3.64E-02 42.9 

F i t 

1.31E+0C 

38E+0C 

77E+0C 

00278 



Summary of Nuclide A c t i v i t y 
Sample ID : 9810172-12 Ac q u i s i t i o n date 

'•Total number of l i n e s i n spectrum 17 
Number of u n i d e n t i f i e d l i n e s 13 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 4 

Nuclide Type 

Nuclide 
BA-133 

FISSION 
Wtd Mean 

Uncorrected 
H l i f e Decay pCi/FILTER 
10.50Y 1.00 4.570E+02 

Total A c t i v i t y : 4.570E+02 

Nuclide Type : NATURAL 

Nuclide H l i f e 
TH-234 4.47E+09Y 
AM-241 '432.20Y 

Wtd Mean 
.Uncorrected 

Decay pCi/FILTER 
1.00 1.743E+02 
1.00 1.845E+01 

Total A c t i v i t y : .1.928E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
4.570E+02 

4.570E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 
1.743E+02 
1.845E+01 

1.928E+02 

Page : 
9-NOV-1998 17:07:39 

21.53% 

Deca~. :orr 2-Sigma 
2-Sic.-;;. Error %Error Flags 

3E+02 26.77 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
1.009E+02 57.87 
1.068E+01 57:87 

Grand Total A c t i v i t y : 6.497E+02 

Flags: "K" = Keyline not found 
"E" = Manually edited 

6.498E+02 

"M" = Manually accepted 
"A" = Nuclide s p e c i f i c abn. l i m i t 

• 

00279 



Nuclide Line Activity Report 
Sample ID : 9810172-12 

Page : 
Acquisition date : 9-NOW1998 17:07 

^fcblide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
BA-133 81.00 33.00* 1.434E+01 4.I26E+02 4.126E+02 34.96 OK 

302.84 17.80 3.064E+00 4.616E+02 4.616E+02 125.00 OK 
356.01 60.00 3.843E+00 5.915E+02 5.916E+02 42.60 OK 

Final Mean for 3 Valid Peaks = ' 4.570E+02+/- 1.223E+02 ( 26.77%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
TH-234 63.29 3.80* 4.278E+01 1.743E+02 1.743E+02 57.87 OK 

Final Mean for 1 Valid Peaks = 1.743E+02+/- 1.009E+02 ( 57.87%) 

AM-241 59.54 35.90* 4.278E+01 1.845E+01 1.845E+01 57.87 OK 

Final Mean for 1 Valid Peaks = 1.845E+01+/- 1.068E+01 { 57.87%) 

Flag: "*" = Keyline 

00280 



Minimum Detectable Activity Report 
Sample ID : 9810172-12 

Page 
Acquisition date : 9-NOV.-1998 17: 

4 Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 9. 122.06 3.7602E+01 
CD-109 17. 88.03 4.8965E+02 
PA-231 0. 9.28 6.2703E-07 
PA-234 35. 21.72 1.4898E-02 
NP-237 14. 86.50 1.2338E+02 

00281 



&m̂ > ailing 1 
VAX/VMS Peak Search Report Generated 9-NOV-1998 17:19:35.78 

Configuration : DKA200: [GAMMA.SCUSR.ARCHIVE] SMP 981017213 GE3 BAFIL 45515. Cl 
Analyses by : PEAK V16.6 PEAKEFF V2.2 

•̂Lent ID : WGSB2-42 --

deposition Date 
Sample Date 9-NOV-1998 00: 00:00 . Acquisition date : 9-NOV-1998 17 :14:10 
Sample ID 9810172 -13 Sample Quantity : 1.00000E+00 FILTER 
Sample type FILTER Sample Geometry : 

Detector name GE3 Detector Geometry: BAFIL 
Elapsed l i v e time: 0 00:05 .-00.00 Elapsed r e a l time: 0 00:05:00.32 0.1% 
Star t channel : 25 End channel : 4096 
S e n s i t i v i t y : 3.00000 Gaussian : 10.00000 
C r i t i c a l l e v e l : No 

Pk' I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r F i t 

1 0 63.02 85 49 2.26 63.45 57 12 2 .82E-01 20.0 
2 0 81.27 274 30 1.25 81.67 78 8 9 .14E-01 7.0 
3 0 93 .39 26 14 1.56 93 .76 90 9. 8 .50E-02 32,-7 
4 0 111.65 61 22 2.05 112.00 108 8 2 .04E-01 18.4 -
5 0 276.88 18 12 . 1.22 276.94 273 8 6 •00E-02 40l8 
6 0 303.09 54 7 1.17 303.12 300 6 1 .78E-01 15.9 
7 0 334.18 17 5 1.32 3'34.15 331 6 5 .58E-02 33 .3 
8 0 356.47 199 9 1.64 356.40 352 9 6 .64E-01 7.6 
9 1 384.09 41 8 1.64 383.98 380 11 1 .37E-01 18.5 4. 81E+00 

10 1 387.26 38 9 1.65 387.15 - 380 11 1 .26E-01 20.9 
11 0 437.76 16 3 1.13 437.56 434 6 5 .30E-02 30.5 

00282 



Summary of Nuclide Activity 
Sample ID : 9810172-13 

Page : 
Acquisition date : 9-NOV-1998 17:14:10 

"Total number of lines in spectrum 11 
Number of unidentified lines 7 
Number of lines tentatively identified by NID 4 36.36% 

Nuclide Type : FISSION 

Nuclide Hlife Decay pCi/FILTER 
BA-133 10.50Y 1.00 5.351E+02 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr 

Total Activity : 5.351E+02 

Nuclide Type : NATURAL 

Decay Corr 2-ligma 
pCi/FILTER 2-Sigma Error %£rror Flags 
5.352E+02 1.401E+02 25.18 

5.352E+02 

Nuclide Hlife Decay pCi/FILTER 
TH-234 4.47E+09Y 1.00 1.501E+03 

Total Activity : 1.501E+03 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

pCi/FILTER 2-Sigma Error %Error Flags 
1.501E+03 0.763E+03 50.83 

1.501E+03 

Grand Total Activity : 2.036E+03 2.037E+03 

Flags "K" 
"E" 

Keyline not found 
Manually edited 

"Mh = Manually accepted 
"A" =« Nuclide specific abn. l i m i t 

• 

00283 



Nuclide Line Activity Report 
Sample ID : 9810172-13 

Page : 
Acquisition date : 9-N0V.-1998 17:14 

elide Type: FISSION 

Nuclide 
BA-133 

Energy 
81.00 

302.84 
356.01 

%Abn 
33.00* 
17.80 
60.00 

Uncorrected Decay Corr 2-Sigma 
%Eff pCi/FILTER pCi/FILTER %Error Status 

1.427E+01 5.247E+02 5.248E+02 35.14 OK 
6.020E+00 4.499E+02 4.499E+02 70.42 OK 
4.711E+00 6.349E+02 6.350E+02 46.30 OK 

Final Mean for 3 Valid Peaks = 5.352E+02+/- 1.401E+02 ( 26.18%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
TH-234 63.29 3.80* 1.337E+01 1.501E+03 1.501E+03 50.83 OK 

Final Mean for 1 Valid Peaks = 1.501E+03+/- 7.632E+02 ( 50.83%) 

Flag: "*" = Keyline 

H0284 



Minimum Detectable A c t i v i t y Report 
Sample ID : 9810172-13 

Page : 
Ac q u i s i t i o n date : 9-NOY-1998 17:14 

« Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 8. 122.06 1.2658E+01 
CD-109 8. 88.03 2.7299E+02 
PA-231 0. 9.28 7.8412E+01 
PA-234 0. 21.72 8.3033E+0C 
NP-237 11. 86.50 8.8835E+0: 
AM-241 36. 59.54 5.9160E+G-

00285 



VAX/VMS Peak Search Report Generated 9-NOV-1998 17:20:19.97 

Configuration 
4fealyses by 
^Rient ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed l i v e time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK VI6.6 PEAKEFF 
WGSB3-7 . 

9-NOV-1998 00:00:00 
9810172-14 
FILTER 
GE4 
0 00:05:00.00 
25 
3.00000 
NO 

.ARCHIVE] SMP_981017214_GE4_BAFIL_45516. C 
V2.2 

Acquisition date 
Sample Quantity 
Sample Geometry 
Detector Geometry: BAFIL 
Elapsed real time 
End channel 
Gaussian 

9-NOV-1998 17:14:52 
1.00000E+00 FILTER 

0 00:05:00.21 
4096 
10.00000 

0.1% 

Pk" I t Energy Area Bkgnd FWHM Channel L e f t Pw Cts/Sec % E r r 

1 0 35.29 133 38 1.23 35.07 34 5 4.44E-01 12.0 

2 0 53 .42 20 23 1.25 53.19 50 7 6.56E-02 46 .3 
3 5 '61.65 20 29 2.10 61.42 58 14 6.69E-02 48.-2 
4 5 66.03 21 26 2.11 65.80 58 14 7.08E-02 46.2 
5 0 81.05 210 48 • 1.32 80.81 77 .8 7.00E-01 9.0 
6 0 111.53 28 22 1.95 111.29 108 7 9.43E-02 32.9 
7 0 276.84 17 10 1.22 276.55 273 8 5.69E-02 41.8 
8 0 303.25 42 12 1.42 3Q2.95 299 9 1.40E-01 21.3 
9 0 333.38 13 4 1.61 333.08 329 8 4.31E-02 38.6 

10 0 356.10 119 1 1.35 355.79 353 6 3.95E-01 9.3 
11 0 384.95 47 4 1.72 384.63 381 8 1..57E-01 16.3 

0 437.18 8 2 1.25 436.85 435 6 2.65E-02 44.0 

W3 0 510.61 9 1 1.99 510.26 507 6 2.85E-02 40.9 

F i t 

1.46E+0C 



Summary of Nuclide Activity 
Sample ID : 9810172-14 Acquisition date 

'•Total number of lines in spectrum 13 
Number of unidentified lines 9 
Number of lines tentatively identified by NID 4 

Nuclide Type : FISSION 
Wtd Mean Wtd Mean 

Uncorrected Decay Corr 
Nuclide Hlife Decay pCi/FILTER pCi/FILTER 
BA-133 10.50Y 1.00 4.270E+02 4.270E+02 

4.270E+02 Total Activity : 4.270E+02 

Nuclide Type : NATURAL 

Nuclide Hlife 
TH-234 4.47E+09Y 

Wtd Mean 
.Uncorrected 

Decay pCi/FILTER 
1.00 1.130E+02 

Wtd Mean 
Decay Corr 
pCi/FILTER 

1.130E+02 

Page : : 
9-NOV-1998 17:14:52 

30.77% 

Decay Cc r 2-Sigma 
2-Sigma E^ror %Error Flags 
1.159E 02 27.13 

Decay Corr 2-Sigma 
2-Sigma Error %Error Flags 
1.094E+02 96.90 

Total Activity : 1.130E+02 1.130E+02 

Grand Total Activity 

Flags 

5.399E+02 

"K" 
11E" 

= Keyline not found 
= Manually edited 

5.400E+02 

"M" = Manually accepted 
"A" = Nuclide specific abn. limit 

00287 



Nuclide Line Activity Report 
Sample ID : 9810172-14 

Page : 
Acquisition date : 9-NOV-1998 17:14 

elide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
BA-133 81.00 33.00* 1.432E+01 4.003E+02 4.003E+02 36.00 OK 

302.84 17.80 3.064E+00 6.918E+02 6.919E+02 121.62 OK 
356.01 60.00 3.842E+00 4.636E+02 4.637E+02 43.22 OK 

Final Mean for 3 Valid Peaks «' 4.270E+02+/- 1.159E+02 ( 27.13%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
TH-234 63.29 3.80* 4.210E+01 1.130E+02 1.130E+02 96.90 OK 

Final Mean for 1 Valid Peaks = 1.130E+02+/- 1.094E+02 ( 96.90%) 

Flag: "*" = Keyline 

00288 



Minimum Detectable Activity Report 
Sample ID : 9810172-14 Acquisition date 

Page : 
9-NOV.-19 9 8 17:14 

Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 14. 122.06 4.5408E+01 
CD-109 16. 88.03 4.7185E+02 
PA-231 0. 9.28 6.2703E-07. 
PA-234 38. 21.72 1.5514E-02 
NP-237 16. 86.50 1.3089E+02 
AM-241 30. 59.54 1.4346E+01 

00289 



VAX/VMS Peak Search Report Generated 9-NOV-1998 17:26:45.70 

Configuration 
^fcalyses by 
^Rent ID 
Deposition Date 
Sample Date 
Sample ID 
Sample type 
Detector name 
Elapsed live time 
Start channel 
Sensitivity 
C r i t i c a l level 

DKA200:[GAMMA.SCUSR 
PEAK V16.6 PEAKEFF 
WGSB3-10. 

9-NOV-1998 00:00:00 
9810172-15 
FILTER 
GE3 
0 00:05:00.00 
25 
3.00000 
No 

.ARCHIVE] SMP_981017215_GE3_BAFIL_45518. Ct 
V2.2 

Acquisition date : 
Sample Quantity 
Sample Geometry 
Detector Geometry: 
Elapsed real time: 
End channel 
Gaussian 

9-NOV-1998 17:21:15 
1.00000E+00 FILTER 

BAFIL 
0 00:05:00.32 
4096 
10.00000 

0.1% 

Pk" I t Energy Area Bkgnd FWHM Channel Le f t Pw Cts/Sec % E r r F i t 

1 2 61.64 33 11 1.42 62.07 58 13 1.09E-01 26.6 2.66E+0C 

2 2 66.33 18 16 1.43 66.75 58 13 6.03E-02 40.2 
3 0 '81.27 265 34 1.29 81.67 78 8 8.83E-01 7;2 
4 0 112.76 51 38 2.00 113.11 107 12 1.70E-01 28.2 -

5 1 273.93 5 1 . 1.41 274.00 273 .8 1.74E-02 40.6 1.86E+00 
6 1 276.86 24 3 1.56 276.93 273 8 8.15E-02 22.8 
7 2 303.24 39 5 1.74 303.27 298 15 1.29E-01 19.2 1.77E+00 
8 2 307.68 9 5 1.74 307.70 298 15 2.98E-02 52.7 
9 0 334.08 20 3 1.11 33^4.05 331 6 6.67E-02 26.2 

10 0 356.48 165 9 1.48 356.42 352 9 5.51E-01 8.4 
11 2 384.05 31 6 1.81 383.95 380 15 1.03E-01 21.6 3.78E+00 

2 387.41 38 3 1.81 387.29 380 15 1.27E-01 20.9 

i 2 390.97 8 1 1.65 390.85 380 15 2.58E-02 71.6 
14 0 415.74 19 0 3 .01 415.58 411 10 6.33E-02 22.9 
15 0 437.82 12 1 1.91 437.63 435 6 3.92E-02 33 .2 
16 0 512.13 7 3 1.19 511.82 508 6 2.37E-02 53.6 
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Summary of Nuclide A c t i v i t y 
Sample ID : 9810172-15 

Page : : 
Ac q u i s i t i o n date : 9-NOV-1998 17:21:15 

•Total number of l i n e s i n spectrum 16 
Number of u n i d e n t i f i e d l i n e s 12 
Number of l i n e s t e n t a t i v e l y i d e n t i f i e d by NID 4 25.00% 

Nuclide Type : FISSION 

Nuclide 
BA-133 

H l i f e 
10.50Y 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr 

Decay pCi/FILTER 
1.00 4.632E+02 

Total A c t i v i t y : 4.632E+02 

Nuclide Type : NATURAL 
Wtd Mean 

Uncorrected Decay Corr 
Nuclide H l i f e Decay pCi/FILTER 
TH-234 4.47E+09Y 1.00 5.864E+02 

Decay Corr 
pCi/FILTER 2-Sigma Errc 
4.633E+02 1.241E+02 

4.633E+02 

Wtd Mean 

2-Sigma 
%Error Flags 
26.79 

2-Sigma Decay Corr 
pCi/FILTER 2-Sigma Error %Error Flags 
5.864E+02 3.630E+02 61.90 

Total A c t i v i t y 5.864E+02 5.864E+02 

Grand Total A c t i v i t y 1.050E+03 

Flags: "K" = Keyline not found 
11E" = Manually edited 

1.050E+03 

"M" = Manually accepted 
"A" =« Nuclide s p e c i f i c abn. l i m i t 
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Nuclide Line A c t i v i t y Report 
Sample ID : 9810172-15 

Page : 
Ac q u i s i t i o n date : 9-NOV-1998 17:21 

elide Type: FISSION 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
BA-133 81.00 33.00* 1.427E+01 5.068E+02 5.069E+02 35.36 OK 

302.84 17.80 6.016E+00 3.255E+02 3.256E+02 73.63 OK 
356.01 60.00 4.710E+00 5.265E+02 5.266E+02 46.89 OK 

Final Mean f o r 3 Va l i d Peaks = ' 4.633E+02+/- 1.241E+02 ( 26.79%) 

Nuclide Type: NATURAL 
Uncorrected Decay Corr 2-Sigma 

Nuclide Energy %Abn %Eff pCi/FILTER pCi/FILTER %Error Status 
TH-234 63.29 3.80* 1.325E+01 5.864E+02 5.864E+02 61.90 OK 

Final Mean f o r 1 V a l i d Peaks = 5.864E+02+/- 3.630E+02 ( 61.90%) 

Flag: "*" = Keyline 
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Minimum Detectable Activity Report 
Sample ID : 9810172-15 

Page 
Acquisition date : 9-NOV-1998 17: 

« Bckgnd Energy MDA 
Nuclide Sum (KEV) (pCi/FILTER) 

CO-57 11. 122.06 1.3885E+01 
CD-109 12. 88.03 3.1733E+02 
PA-231 0. 9.28 7.8412E+01 
PA-234 0. 21.72 8.3033E+00 
NP-237 14. 86.50 9.9549E+01 
AM-241 31. 59.54 5.5382E+01 
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a division of Recra Environmental, Inc. 

Virtual Laboratories Everywhere 

Recra LabNet Philadelphia 
Analytical Report 

Client : A.D. LITTLE-NEW MEXICO 
RFW# : 9810L067 

W.O. # : 60038-003-001-0001-00 
Date Received: 10-09-98 

1. 

2. 

3. 

4. 

6. 

7. 

8. 

9. 

GANIC CASE NARRATIVE 

This narrative covers the analyses of 12 soil samples. 

The samples were prepared and analyzed in accordance with the methods indicated on the 
attached glossary. 

Sample holding times as required by the method and/or contract were met. 

The cooler temperature was recorded on the chain-of-custody. 

The method blanks were within method criteria with the exception of 98LHC096-MB1 
and 98LHC097-MB1 for Petroleum Hydrocarbons (PHC) which were less than 10 times 
the reporting limit. 

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

The matrix spike recoveries were within the 75-125% control limits. 

The replicate analyses were within the 20% RPD control limit. 

Results for solid samples are reported on a dry weight basis. 

Vice President 
Philadelphia Analytical Laboratory 

Date 

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are 
integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of 166 pages. 

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



WET CHEMISTRY 
METHODS GLOSSARY FOR ANALYSIS OF SOIL/SOLID S A M P L E S ^ 

ASTM SW846 OTHER 

D2216-80 

D2216-80 

D 2216-80 

D3987-81/85 

D240-87 

%Ash 

%Moisture 

%Solids 

% Volatile Solids 

ASTM Extraction in Water 

BTU 

CEC 

Corrosivity by coupon by pH 

Cyanide, Total 

Cyanide, Reactive 

Density 

Halides, Extractable Organic 

Halides, Total 

EP-Toxicity 

Flash Point 

Ignitability 

Carbon, Total Organic (by COI) 

Oil and Grease 

Carbon, Total Organic 

Oxygen Bomb Prep for Anions 

Petroleum Hydrocarbons, Total Recoverable 

pH, Soil 

Sulfide, Reactive 

Specific Gravity D1429-76C 

Sulfur, Total 

TCLP 

TCLV 

Synthetic Precipitation Leach 

Chlorine, Total 

Paint Filter 

_ D240-87 (mod) 

Other: ^.IU^^LD flAQ^xlA^ 

_ ILMO4.0 (e) 

j/RMOAJO (e) 

_9081 _ c 

_ 1110 (mod)_ 9045 

9010 

Sec 7.3 

_ 1310A 

_ 1010 

_ 1010 

_9071A 

_ 9060 

_5Q50 

v̂ Wl 
_/9045B 

Sec 73 

9056 

1311 

1311 

1312 

9056 

9095 

Method: 

_ ILMO4.0 (e) 

EPA 600/4/84-008 (mod) 

_ EPA 600/4/84-008 

Lloyd Kahn (mod) 

/ E P A 418.1 (mod) 

RWW 2W1-OT4/B-M/95 0Q2 



METHOD REFERENCES AND DATA QUALIFIERS 

DATA QUALIFIERS 

U = Indicates that the parameter was not detected at or above the reported limit. The 
associated numerical value is the sample detection limit. 

* = Indicates that the original sample result is greater than 4x the spike amount added. 

ABBREVIATIONS 

MB = Method or Preparation Blank. 
MS = Matrix Spike. 
MSD = Matrix Spike Duplicate. 
REP = Sample Replicate 
LC = Laboratory Control Sample. 
NC = Not calculated. 

A suffix of -R, -S, or -T following these codes indicate a replicate, spike or sample 
duplicate analysis respectively. 

ANALYTICAL WET CHEMISTRY METHODS 

1. ASTM Standard Methods. 

2. USEPA Methods for Chemical Analysis of Water and Wastes (USEPA 60074-79-
020). 

3. Test Methods for Evaluating Solid Waste (USEPA SW-846). 

a. Standard Methods for the Examination of Water and Waste. 16 ed., (1989). 

b. Standard Methods for the Examination of Water and Waste. 17 ed., (1983) 

c. Method of Soil Analysis. Part 1, Physical and Mineralogical Methods, 2nd. Ed. 
(1986) 

d. Method of Soil Analysis. Part 2, Chemical and Microbiological Properties, Am. 
Soc. Agron., Madison, WI (1965) 

e. USEPA Contract Laboratory Program, Statement of Work for Inorganic Analysis. 

f. Code of Federal Regulations. 

RFW21-21L-034/D-06/96 

00 



Recra LabNet - L i o n v i l l e 

INORGANICS DATA SUMMARY REPORT 11/16/98 

CLIENT: A.D. LITTLB-NBW MEXICO 

WORK ORDER: 60038-002-001-0001-00 

RBCRA LOT tt: 9810L0S7 

RB PORTING DILUTION 

SAMPLB SITE ID ANALYTE RESULT UNITS LIMIT FACTOR 

-001 WGSB3-24 % S o l i d s 92.6 % 0 .01 1.0 

C h l o r i d e by IC 9.7 MG/KG 1 .4 1.0 

F l u o r i d e by IC 2.7 u MG/KG 2 .7 1.0 

N i t r a t e by IC 1.7 MG/KG 1 .4 1.0 

S u l f a t e by IC 24.1 MG/KG 1 .4 1.0 

PH 9.4 SOIL PH 0 .01 1.0 

Petroleum Hydrocarbons 10.5 MG/KG 3 .6 1.0 

-002 WGSB3-30 % S o l i d s 89.3 t 0 .01 1.0 

C h l o r i d e by IC 4.6 MG/KG 1 4 1.0 

F l u o r i d e by IC 2.8 u MG/KG 2 .8 1.0 

N i t r a t e by IC 1.6 MG/KG 1 4 1.0 

S u l f a t e by IC 13.3 MG/KG 1 .4 1.0 

PH 9.6 SOIL PH 0 01 1.0 

Petroleum Hydrocarbons 3.7 u MG/KG 3 7 1.0 

-003 WGSB3-40 % S o l i d s 93 .9 % 0 01 1.0 

C h l o r i d e by IC 3.6 MG/KG 1 3 1.0 

F l u o r i d e by IC 2.7 u MG/KG 2 7 1.0 

N i t r a t e by IC 1.3 MG/KG 1 3 1.0 

S u l f a t e by IC 8.7 MG/KG 1 3 1.0 

pH 9.8 SOIL PH 0 01 1.0 

Petroleum Hydrocarbons 8.9 MG/KG 3 6 1.0 

-004 WGSB4-5 % S o l i d s 94.2 % 0 01 1.0 

C h l o r i d e by IC ' 76.7 MG/KG 5 3 4.0 

F l u o r i d e by IC 2.8 MG/KG 2 7 1.0 

N i t r a t e by IC 2.0 MG/KG 1 3 1.0 

S u l f a t e by IC 124 MG/KG 5 3 4.0 

PH 9.7 SOIL PH 0 01 1.0 

Petroleum Hydrocarbons 7.4 MG/KG 3 s 1.0 

-005 WGSB4-14 % S o l i d s 84.7 % 0 01 1.0 

C h l o r i d e by IC 679 MG/KG 29 5 20.0 

F l u o r i d e by IC 3.0 u MG/KG 3 0 1.0 

N i t r a t e by IC 1.9 MG/KG 1 5 1.0 

S u l f a t e by IC 481 MG/KG 29 5 20.0 

pH 8.9 SOIL PH 0 01 1.0 

Petroleum Hydrocarbons 3.9 u MG/KG 3 9 1.0 

-00S WGSB4-30 % S o l i d s 94.9 % 0 01 1.0 



Recra LabNet - L i o n v i l l e 

INORGANICS DATA SUMMARY RBPORT 11/16/98 

CLIENT: A.D. LITTLB-NBW MEXICO 

WORK ORDER: 6003 8-002-001-0001-00 

RECRA LOT #: 9810L067 

SAMPLB SITB ID 

WGSB4-3 0 

ANALYTE 

C h l o r i d e by IC 

F l u o r i d e by IC 

N i t r a t e by IC 

S u l f a t e by IC 

PH 

Petroleum Hydrocarbons 

RESULT 

REPORTING 

UNITS LIMIT 

4.3 

2.6 

1.3 

20.7 

9.6 

9.2 

MG/KG 

u MG/KG 

U MG/KG 

MG/KG 

SOIL PH 

MG/KG 

1.3 

2.6 

1.3 

1.3 

0.01 

3.5 

DILUTION 

FACTOR 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 



Recra LabNet - L i o n v i l l e 

INORGANICS DATA SUMMARY RBPORT 11/16/98 

CLIENT: A-D. LITTLB-NBW MBXICO 

WORK ORDER: 60038-002-001-0001-00 

RBCRA LOT #: 9810L067 

RBPORTING DILUTION 

SAMPLS SITE ID ANALYTB RESULT UNITS LIMIT FACTOR 

-007 WGSB4-40 % S o l i d s 96.0 % 0.01 1.0 

C h l o r i d e by IC 2.4 MG/KG 1.3 1.0 

F l u o r i d e by IC 2.6 u MG/KG 2.6 1.0 

N i t r a t e by IC 1.3 u MG/KG 1.3 1.0 

S u l f a t e by IC 7.1 MG/KG 1.3 1.0 

PH 9.8 SOIL PH 0.01 1.0 

Petroleum Hydrocarbons 5.5 MG/KG 3.S 1.0 

-008 WGSB5-7 % S o l i d s 95.3 % 0.01 1.0 

C h l o r i d e by IC 75.5 MG/KG 2.6 2.0 

F l u o r i d e by IC 4.3 MG/KG 2.6 1.0 

N i t r a t e by IC 1.9 MG/KG 1.3 1.0 

S u l f a t e by IC 122 MG/KG 6.6 5.0 

PH 9.3 SOIL PH 0.01 1.0 

Petroleum Hydrocarbons 6.2 MG/KG 3.5 1.0 

-009 WGSBS-14 % S o l i d s 93.1 % 0.01 1.0 

C h l o r i d e by IC 217 MG/KG 13.4 10.0 

P l u o r i d e by IC 2.7 u MG/KG 2.7 1.0 

N i t r a t e by IC 1.3 u MG/KG 1.3 1.0 

S u l f a t e by IC 236 MG/KG 13.4 10.0 

pH 9.4 SOIL PH 0.01 1.0 

Petroleum Hydrocarbons 42.6 MG/KG 3.6 1.0 

-010 WGSBS-22 % S o l i d s 96.3 % 0.01 1.0 

C h l o r i d e by IC 153 MG/KG 13 .0 10.0 

F l u o r i d e by IC 2.6 u MG/KG 2.6 1.0 

N i t r a t e by IC 1.4 MG/KG 1.3 1.0 

S u l f a t e by IC 146 MG/KG 13.0 10.0 

PH 8.8 SOIL PH 0.01 1.0 

Petroleum Hydrocarbons 14.1 MG/KG 3.5 1.0 

-011 WGSB5-32 % S o l i d s 92.9 % 0.01 1.0 

C h l o r i d e by IC 5.3 MG/KG 1.3 1.0 

F l u o r i d e by IC 2.7 u MG/KG 2.7 1.0 

N i t r a t e by IC 1.7 MG/KG 1.3 1.0 

S u l f a t e by IC 18.4 MG/KG 1.3 1.0 

PH 9.6 SOIL PH 0.01 1.0 

Petroleum Hydrocarbons 6.4 MG/KG 3.6 1.0 

-012 WGSB5-40 % S o l i d s 95.4 % 0.01 1.0 

006 



Recra LabNet - L i o n v i l l e 

INORGANICS DATA SUMMARY RBPORT 11/16/98 

CLIBNT: A.D. LITTLB-NBW MEXICO 

WORK ORDER: 60038-002-001-0001-00 

SAMPLB SITB ID ANALYTB 

RECRA LOT #: 9810L067 

REPORTING 

RESULT UNITS LIMIT 

DILUTION 

PACTOR 

WGSBS-40 Ch l o r i d e by IC 

F l u o r i d e by IC 

N i t r a t e by IC 

S u l f a t e by IC 

PH 

Petroleum Hydrocarbons 

4.6 MG/KG 

2.6 u MG/KG 

2.0 MG/KG 

10 MG/KG 

9.5 SOIL PH 

5.9 MG/KG 

1.3 

2.6 

1.3 

1.3 

0.01 

3.5 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 



Recra LabNet - L i o n v i l l e 

INORGANICS MBTHOD BLANK DATA SUMMARY PAGE 11/16/98 

CLIENT: A.D. LITTLB-NBW MEXICO 

WORK ORDBR: 60038-002-001-0001-00 

RECRA LOT #: 9810L067 

SAMPLE SITE ID 

BLANK10 98LIC090-MB1 

BLANK10 98LHC096-MB1 

BLANK10 98LHC097-MB1 

ANALYTE 

Chloride by IC 

Fluoride by IC 

Nit r a t e by IC 

Sulfate by IC 

Petroleum Hydrocarbons 

Petroleum Hydrocarbons 

RESULT 

REPORTING 

UNITS LIMIT 

1.2 u MG/KG 

2.5 u MG/KG 

1.2 u MG/KG 

1.2 u MG/KG 

4.9 MG/KG 

3.5 MG/KG 

1.2 

2.5 

1.2 

1.2 

3.3 

3.3 



Recra LabNet - L i o n v i l l e 

INORGANICS ACCURACY RBPORT 11/16/98 

CLIENT: A.D. LITTLE-NEW MEXICO RECRA LOT #: 9810L067 

WORK ORDER: 60038-002-001-0001-00 

SPIKED INIT I A L SPIKED DILUTION 

SAMPLB SITB ID ANALYTE SAMPLB RESULT AMOUNT %RBCOV FACTOR(SPK 

i
t
 • M n n B s c B a n a o B B 

-001 WGSB3-24 C h l o r i d e by IC 38.2 9.7 27.0 105.6 1.0 

F l u o r i d e by IC 57.5 1.1 54.0 104.6 1.0 

N i t r a t e by IC 28 1.7 27 98. 4 1.0 

S u l f a t e by IC 53.7 24.1 27.0 109.7 1.0 

BLANK10 98LIC090 •MB1 C h l o r i d e by IC 23.5 1.2 u 25.0 93 . 9 1.0 

F l u o r i d e by IC 27.8 2.5 u 25.0 111.0 1.0 

N i t r a t e by IC 24 1.2 u 25 94.4 1.0 

S u l f a t e by IC 23.9 1.2 u 25.0 95.8 1.0 

BLANK10 98LHC096- MB1 Petroleum Hydrocarbons 132 4.9 140 90.7 1.0 

Petroleum Hydrocarbons 126 4.9 140 86.3 1.0 

BLANK10 9SLHC097-MB1 Petroleum Hydrocarbons 123 3.5 140 85.0 1.0 



Recra LabNet - Lionville 

INORGANICS DUPLICATB SPIKB RBPORT 11/16/98 

CLIBNT: A.D. LITTLB-NBW MEXICO RBCRA LOT #: 9B10L067 

WORK ORDER: 60038-002-001-0001-00 

SPIKB#1 SPIKB#2 

SAMPLB SITB ID ANALYTE %RBCOV %RBCOV %DIFP 

BLANK10 98LHC096-MB1 Petroleum Hydrocarbons 90.7 86.3 5.0 



Recra LabNet - L i o n v i l l e 

INORGANICS PRBCISION REPORT 11/16/98 

CLIENT: A.D. LITTLB-NEW MBXICO RECRA LOT # 9B10L067 

WORK OROBR: 60038-002-001-0001- 00 

INITIAL DILUTION 

SAMPLE SITB ID ANALYTE RESULT REPLICATE RPD FACTOR(RBP) 

-001RBP WGSB3-24 Ch l o r i d e by l c 9.7 9.6 0.51 1.0 

F l u o r i d e by l c 2.7 u 2.7 u NC 1. 0 

N i t r a t e by IC 1.7 1.8 3.4 1.0 

S u l f a t e by IC 24.1 24.0 0.18 1.0 

-0HREP WGSB5-32 PH 9.6 9.6 0.1 1.0 

-012RBP WGSBS-40 PH 9.5 9.4 0.2 1.0 

Petroleum Hydrocarbons 5.9 5.5 6.4 1.0 

on 



Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 RFW LOT # :9810L067 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

WGSB3-24 

% SOLIDS 001 S 98L%S202 09/23/98 10/12/98 10/13/98 
CHLORIDE BY IC 001 S 98LIC090 09/23/98 11/14/98 11/14/98 
CHLORIDE BY IC 001 REP S 98LIC090 09/23/98 11/14/98 11/14/98 
CHLORIDE BY IC 001 MS S 98LIC090 09/23/98 11/14/98 11/14/98 
FLUORIDE BY IC 001 S 98LIC090 09/23/98 11/14/98 11/14/98 
FLUORIDE BY IC 001 REP s 98LIC090 09/23/98 11/14/98 11/14/98 
FLUORIDE BY IC 001 MS s 98LIC090 09/23/98 11/14/98 11/14/98 
NITRATE BY IC 001 s 98LIC090 09/23/98 11/14/98 11/14/98 
NITRATE BY IC 001 REP s 98LIC090 09/23/98 11/14/98 11/14/98 
NITRATE BY IC 001 MS s 98LIC090 09/23/98 11/14/98 11/14/98 
SULFATE BY IC 001 s 98LIC090 09/23/98 11/14/98 11/14/98 
SULFATE BY IC 001 REP s 98LIC090 09/23/98 11/14/98 11/14/98 
SULFATE BY IC 001 MS s 98LIC090 09/23/98 11/14/98 11/14/98 
PH 001 s 98LPH110 09/23/98 10/21/98 • 10/21/98 
PETROLEUM HYDROCARBO 001 s 98LHC096 09/23/98 10/19/98 10/20/98 
SUB-OUT TEST FOR SUB 001 s 09/23/98 

WGSB3- 3 0 

% SOLIDS 002 s 98L%S202 09/23/98 10/12/98 10/13/98 
CHLORIDE BY IC 00-2 s 98LIC090 09/23/98 11/14/98 11/14/98 
FLUORIDE BY IC 002 s 98LIC090 09/23/98 11/14/98 11/14/98 
NITRATE BY IC 002 s 98LIC090 09/23/98 11/14/98 11/14/98 
SULFATE BY IC 002 s 98LIC090 09/23/98 11/14/98 11/14/98 
PH 002 s 98LPH110 09/23/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 002 s 98LHC096 09/23/98 10/19/98 10/20/98 
SUB-OUT TEST FOR SUB 002 s 09/23/98 

WGSB3-4 0 

V SOLIDS 003 s 98LVS202 09/23/98 10/12/98 10/13/98 
CHLORIDE BY IC 003 s 98LIC090 09/23/98 11/14/98 11/14/98 
FLUORIDE BY IC 003 s 98LIC090 09/23/98 11/14/98 11/14/98 
NITRATE BY IC 003 s 98LIC090 09/23/98 11/14/98 11/14/98 
SULFATE BY IC 003 s 98LIC090 09/23/98 11/14/98 11/14/98 

0 



Recra LabNet - L i o n v i l l e Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 RFW LOT # :9810L067 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

PH 003 S 98LPH110 09/23/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 003 S 98LHC096 09/23/98 10/19/98 10/20/98 
SUB-OUT TEST FOR SUB 003 S 09/23/98 

WGSB4- 5 

% SOLIDS 004 S 98L%S202 09/24/98 10/12/98 10/13/98 
CHLORIDE BY IC 004 S 98LIC090 09/24/98 11/14/98 11/14/98 
FLUORIDE BY IC 004 S 98LIC090 09/24/98 11/14/98 11/14/98 
NITRATE BY IC 004 S 98LIC090 09/24/98 11/14/98 11/14/98 
SULFATE BY IC 004 S 98LIC090 09/24/98 11/14/98 11/14/98 
PH 004 S 98LPH110 09/24/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 004 S 98LHC097 09/24/98 10/21/98 10/21/98 
SUB-OUT TEST FOR SUB 004 S 09/24/98 

WGSB4-14 

% SOLIDS 005 S 98L%S202 09/24/98 10/12/98 10/13/98 
CHLORIDE BY IC 005 S 98LIC090 09/24/98 11/14/98 11/14/98 
FLUORIDE BY IC 005 S 98LIC090 09/24/98 11/14/98 - 11/14/98 
KTRATE BY IC 005 S 98LIC090 .09/24/98 11/14/98 11/14/98 
luLFATE BY IC 005 S 98LIC090 09/24/98 11/14/98 11/14/98 
PH 005 s 98LPH110 09/24/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 005 s 98LHC097 09/24/98 10/21/98 10/21/98 
SUB-OUT TEST FOR SUB 005 s 09/24/98 

WGSB4-30 • • -

% SOLIDS 006 s 98L%S202 09/24/98 10/12/98 10/13/98 
CHLORIDE BY IC 006 s 98LIC090 09/24/98 11/14/98 11/14/98 
FLUORIDE BY IC 006 s 98LIC090 09/24/98 11/14/98 11/14/98 
NITRATE BY IC 006 s 98LIC090 09/24/98 11/14/98 11/14/98 
SULFATE BY IC 006 s 98LIC090 09/24/98 11/14/98 11/14/98 
PH 006 s 98LPH110 09/24/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 006 s 98LHC097 09/24/98 10/21/98 10/21/98 
SUB-OUT TEST FOR SUB 006 s 09/24/98 

WGSB4-4 0 

% SOLIDS 007 s 98L%S202 09/24/98 10/12/98 10/13/98 



Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

•DATE RECEIVED: 10/09/98 RFW LOT # :9810L067 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

CHLORIDE BY IC 007 S 98LIC090 09/24/98 11/14/98 11/14/98 
FLUORIDE BY IC 007 S 98LIC090 09/24/98 11/14/98 11/14/98 
NITRATE BY IC 007 S 98LIC090 09/24/98 11/14/98 11/14/98 
SULFATE BY IC 007 S 98LIC090 09/24/98 11/14/98 11/14/98 
PH 007 s 98LPH110 09/24/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 007 s 98LHC097 09/24/98 10/21/98 10/21/98 
SUB-OUT TEST FOR SUB 007 s 09/24/98 

10/21/98 

WGSB5-7 

% SOLIDS 008 s 98L%S202 09/24/98 10/12/98 10/13/98 
CHLORIDE BY IC 008 s 98LIC090 09/24/98 11/14/98 11/14/98 
FLUORIDE BY IC 008 s 98LIC090 09/24/98 11/14/98 11/14/98 
NITRATE BY IC 008 s 98LIC090 09/24/98 11/14/98 11/14/98 
SULFATE BY IC 008 s 98LIC090 09/24/98 11/14/98 11/14/98 
PH 008 s 98LPH110 09/24/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 008 s 98LHC097 09/24/98 10/21/98 10/21/98 
SUB-OUT TEST FOR SUB 008 s 09/24/98 

10/21/98 

WGSB5-14 

% SOLIDS 009 s 98L%S202 09/24/98 10/12/98 10/13/98 
CHLORIDE BY IC 009 s 98LIC090 09/24/98 11/14/98 11/14/98 
FLUORIDE BY IC 009 s 98LIC090 09/24/98 11/14/98 11/14/98 
NITRATE BY IC 009 s 98LIC090 09/24/98 11/14/98 11/14/98 
SULFATE BY IC 009 s 98LIC090 09/24/98 11/14/98 11/14/98 
PH 009 s 98LPH110 09/24/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 009 s 98LHC097 09/24/98 10/21/98 10/21/98 
SUB-OUT TEST FOR SUB 009 s 09/24/98 

10/21/98 

WGSB5-22 

% SOLIDS 010 s 98L%S202 09/24/98 10/12/98 10/13/98 
CHLORIDE BY IC 010 s 98LIC090 09/24/98 11/14/98 11/14/98 
FLUORIDE BY IC 010 s 98LIC090 09/24/98 11/14/98 11/14/98 
NITRATE BY IC 010 s 98LIC090 09/24/98 11/14/98 11/14/98 
SULFATE BY IC 010 s 98LIC090 09/24/98 11/14/98 11/14/98 
PH 010 s 98LPH112 09/24/98 11/13/98 11/13/98 
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Recra LabNet - L i o n v i l l e Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 RFW LOT # .-9810L067 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

PETROLEUM HYDROCARBO 010 S 98LHC097 09/24/98 10/21/98 10/21/98 
SUB-OUT TEST FOR SUB 010 S 09/24/98 

WGSB5-32 

% SOLIDS 011 S 98L%S202 09/24/98 10/12/98 10/13/98 
CHLORIDE BY IC 011 S 98LIC090 09/24/98 11/14/98 11/14/98 
FLUORIDE BY IC 011 S 98LIC090 09/24/98 11/14/98 11/14/98 
NITRATE BY IC 011 S 98LIC090 09/24/98 11/14/98 11/14/98 
SULFATE BY IC 011 S 98LIC090 09/24/98 11/14/98 11/14/98 
PH 011 S 98LPH110 09/24/98 10/21/98 . 10/21/98 
PH 011 REP S 98LPH110 09/24/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 011 S 98LHC097 09/24/98 10/21/98 10/21/98 
SUB-OUT TEST FOR SUB 011 S 09/24/98 

WGSB5-4 0 

% SOLIDS 012 S 98L%S202 09/24/98 10/12/98 10/13/98 
CHLORIDE BY IC 012 s 98LIC090 09/24/98 11/14/98 11/14/98 
FLUORIDE BY IC 012 s 98LIC090 09/24/98 11/14/98 • 11/14/98 

JfcCTRATE BY IC 012 s 98LIC090 09/24/98 11/14/98 11/14/98 
^PJLFATE BY IC 012 s 98LIC090 09/24/98 11/14/98 11/14/98 

PH 012 s 98LPH110 09/24/98 10/21/98 10/21/98 
PH 012 REP s 98LPH110 09/24/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 012 s 98LHC097 09/24/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 012 REP s 98LHC097 09/24/98 10/21/98 10/21/98 
SUB-OUT TEST FOR SUB 012 s - 09/24/98 

LAB QC: 

CHLORIDE BY IC MB1 s 98LIC090 N/A 11/14/98 11/14/98 
CHLORIDE BY IC MB1 BS s 98LIC090 N/A 11/14/98 11/14/98 
FLUORIDE BY IC MB1 s 98LIC090 N/A 11/14/98 11/14/98 
FLUORIDE BY IC MB1 BS s 98LIC090 N/A 11/14/98 11/14/98 
NITRATE BY IC MB1 s 98LIC090 N/A 11/14/98 11/14/98 
NITRATE BY IC MB1 BS s 98LIC090 N/A 11/14/98 11/14/98 
SULFATE BY IC MB1 s 98LIC090 N/A 11/14/98 11/14/98 
SULFATE BY IC MB1 BS s 98LIC090 N/A 11/14/98 11/14/98 

015 



Recra LabNet - Lionville Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 RFW LOT # :9810L067 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

PETROLEUM HYDROCARBO MB1 S 98LHC096 N/A 10/19/98 10/20/98 
PETROLEUM HYDROCARBO MB1 BS S 98LHC096 N/A 10/19/98 10/20/98 
PETROLEUM HYDROCARBO MB1 BSD S 98LHC096 N/A 10/19/98 10/20/98 
PETROLEUM HYDROCARBO MB1 S 98LHC097 N/A 10/21/98 10/21/98 
PETROLEUM HYDROCARBO MB1 BS S 98LHC097 N/A 10/21/98 10/21/98 
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% SOLID/% MOISTURE ANALYSIS RECORD 

RECRA LABNET PHILADELPHIA 
. f Analyst: 
I f Start Date/Time/Tem 

gn<j Oate/Time/Temp 

Balance ID: 

Loabook*: ( o fWf t . f Analyst: 
I f Start Date/Time/Tem 

gn<j Oate/Time/Temp 

Balance ID: 

o: K > I P - Q « vvrys \ n o

0 Method: S T D 
. f Analyst: 
I f Start Date/Time/Tem 

gn<j Oate/Time/Temp 

Balance ID: 

: i n i f t f l R r Q i « , Worksheet: "X5SI \r\^ 

. f Analyst: 
I f Start Date/Time/Tem 

gn<j Oate/Time/Temp 

Balance ID: Preo Batch. Pftl ojr&nJ* 

. f Analyst: 
I f Start Date/Time/Tem 

gn<j Oate/Time/Temp 

Balance ID: 

Sample ID 
(RFW # or Std) 

Container 
wt(g) 

Initial wt (g) 
(Sample & 
Container) 

Final wt (g) 
(Sample & 

j Container) 
% Solid % Moisture 

q^irj n<r>i- Of*Z q.*=w^ 

U . l S l j 

fiR.tiR 

Q <rMA q . w ^ c?< «.<VT 

t . / *qq U . - I T ^ I I . q/ a H*y 

l.r^Q.o q . q - n 

l . p q ^ q q < s i 

rvcR 

\ \ Ml9» i r v Q ( \ \ q^ ?& 

- o i | q . 4 M ^ q^ . -p 

I . * q 4 q>hrr> 93 . /& 

11.AAA IO toM\ 

q . / ^ e . 

..r>q*> U . ' V T T * . 

Q . t . r v * 

\ n . ~ t q i f t 
r 

l . t q q 

Q.toW q . t ^ - i q-H.so 
. . * q ^ 

l o . n q H 

wt. * weight 
Example Calculations: % solids * Pan and dry sample wt. ( t i \ . pan wt ta\ x 100 

Pan and wet sample wt. (g) • pan wt. (g) 

% Moisture = 100% - % solids result 

Reviewed By/Date: 

RFW21-21L-016VH-06V96 Pagc# CM. ,! 

021 



% SOLID/% MOISTURE ANALYSIS RECORD 

RECRA LABNET PHILADELPHIA 
Analyst: T Y T ^ .m- i^ 
Start Date/Time/Temp: nri/i \£Le£— 
fir" Date/Time/Temp: .t-vif»..qft oQi«> irvo° 
gfi.ance ID: 

Logbook #: 
Method: 
Work Sheet: 
Prep Batch: 

5TD 

wt. a weight 
Example Calculations: % solids * Pan and drv sample wt. la ) . pan wt. (a\ X 100 

Pan and wet sample wt. (g) - pan wt. (g) 

% Moisture = 100% • % solids result 

Reviewed By/Date: 

RFW21-21L-01&7H-05/96 Paget 0 1 a 

022 
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Kecra LabNet Philadelphia IC P R E P A R A T I O N L O G 

2T& CU~LT»+ Method #: 21-1^-0300 0/ 03A 

Instrument: Dionex-20201 
Test 
Prep Date 

Analysis Logbook «: 

Prep Batch: 

Analyst: c V ~ 3 Start Time: End Time: g| _ 
\ RFW# Prep. 

Wt/Vo/. 
Dilution Spike Amount QC J CornmT J 

fj Zt>l ){£> NA. c 

j oa? 1 • 1 , 2-£> 

j \ ! 

f 0oS"" i 
1 cosr^ I 

J I 

[ c56)G- AM. 
1 ooi 1 Z , Z£> 1 
1 A; ? 
1 00*} l .a. 'T 

j I 
j 4/t j i I 

1 I 1, \ o I 
/ i I w 

J / i 1 j i J 

1 J rf 

1 ^ i J 
l 4 J 

1 cur I 

1 1 I 

I 
<tot j • 

cV7 \ ; \o 
/ if 

"S* * ffflfrti tpafet, ~ K" * ITMMI tpttaft duel Mto.1T • rcemt* 
10 Prap Oat* EitpirOato 

MS 
> 7 

Reviewed By/Date: 

L-WI-018/R-06/96 Page* 00G 

H24 



Rjcri LabNet Philadelphia IC PREPARATION LOG LOSOOO* r (y^£ 1 

•£c CU^rr, Method * 21.1SL-0300.0/03A Analysis Logbook #• ^i" 7c) 

: IIIHI*? Instrument: Ptonex.20201 Prep Batch: ffe'CdSp 

H&ftt: / h A < C f i ^ * * ^ start Time: End Time: 

Test-
Prep Oate 

* msMcapfl a. T 
PrapOe* E*frO*» 

MS 

Reviewed By/Date: '//VIST 

L-WM)18VR-08VM pigef 007 
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DIONEX SCHEDULE - C:\DX\SCHEDULE\U149S.SCH 

InJ* Sample Name Method _ t ? ? ^ _ E ^ f . Vol Dil 

1 BLANK 
2 AUTOCAL1 
3 AUTOCAL2 
4 AUTOCAL3 
5 AUTOCAL4 
6 AUT0CAL5 
7 AUTOCAL6 
8 98LIC090- ICV 
9 98LIC090- ICB 
10 9810L066-001 
11 9810L066-001 
12 9810L066-001 
13 9810L066-002 
14 9810L066-002 
15 9810L066-002 
16 9810L066-003 
17 9810L066-003 
18 9810L066-004 
19 9810L066-005 
20 ccv 
21 CCB 
22 9810L066-005F 
23 9810L066-005S 
24 9810L066-006 
25 9810L066-006 
26 9810L066-007 
27 9810L066-007 
28 9810L066-007 
29 9810L066-008 
30 9810L066-008 
31 9810L066-008 
32 CCV 
33 CCB 
34 9810L066-009 
35 9810L066-009 
36 9810L066-009 
37 9810L066-010 
38 9810L066-010 
39 9810L066-Oil 
40 9810L066-011 
41 9810L066-012 
42 9810L066-012 
43 9810L067-001 
44 CCV 
45 CCB 
46 9810L067-001S 
47 9810L067- 001T 
48 9810L067- 002 
49 9810L067--003 
50 9810L067-•004 
51 9810L067--004 
52 9810L067--005 
53 9810L067--005 
54 9810L067--005 
55 9810L067--006 
56 CCV 
57 CCB 
53 9810L067 -007 
59 9810L067 -00G 
60 9810L067 -008 

AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
.\AS4A300. 
.\AS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
.\AS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
.\AS4A300. 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

.ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

..\FAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

.ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

.ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

.ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

.ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

..\RAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. AFAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

.ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

.ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

.ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

.ARAWDATA1 

. ARAWDATA1 

. ARAWDATA1 

.ARAWDATA1 

.ARAWDATA1 
\PAWTUTfl1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

20 
100 
1 

20 
50 
1 

20 
1 
1 
1 
1 
1 
1 
1 

10 
1 

20 
1 

10 

1 
1 
1 
rt 
I* 

1 
5 
1 

10 
1 

iO 
1 
1 
1 
1 
1 
1 
1 
1 
4 
1 

1 
1 
1 
1 
1 

J. 
•i 

X 

X 
A 
X 
•c 
X 
A 
X 
A 
X 
4 
X 

X 
•1 
X 
A 

X 
A 

X 
A 

X 
A 

X 
A 
X 
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t'JC U i l ^ U u a o a £ j. i c 
I U b . o l 

62 
63 
64 
65 
6 
7 

'68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 

9810L067-
9810L067-
9810L067-
9810L067-
9810L067-
9810L067-
CCV 
CCB 
9811L402-
9811L402-
9811L402-
9811L405-
9811L405-
9811L405-
9811L405-
9811L405-
9811L405-
9811L405-
9811L405-
CCV 
CCB 
HALT 

009 
009 
010 
010 
Oil 
012 

•001 
•002 
•003 
•001 
•002 
•003 
•004 
005 
006 
007 
008 

..\AS4A300. 

. AAS4A300. 

.AAS4A300. 

. AAS4A300. 

. AAS4A300. 

. AAS4A300. 

. AAS4A300. 

.AAS4A300. 

. AAS4A300. 

. AAS4A300. 

. AAS4A300. 

. AAS4A300. 

.AAS4A300. 

. AAS4A300. 

. AAS4A300. 

. AAS4A300. 

. .\AS4A300. 

. AAS4A300. 

.AAS4A300. 

.AAS4A300. 

.AAS4A300. 

..\HALT.met 

, ARAWDATA1 
, ARAWDATA1 
. ARAWDATA1 
. ARAWDATA1 
. ARAWDATA1 
. ARAWDATA1 
. ARAWDATA1 
.ARAWDATA1 
. ARAWDATA1 
. ARAWDATA1 
. ARAWDATA1 
. ARAWDATA1 
, ARAWDATA1 
ARAWDATA1 
ARAWDATA1 
ARAWDATA1 
.\RAWDATA1 
ARAWDATA1 
.\RAWDATA1 
AFAWDATA1 
ARAWDATA1 
ARAWDATA1 

1 
10 
1 

10 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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netnoct: ho4AOUo.Mul -netnca upaatea: io:oi on it hov ao 
Component: FLUORIDE 
F i t Type: Linear 
r '2 : 0.998526 
Amt = Resp * 1.549e-005 + -0.04338 
Resp = Amt * 6.455e+004 + 2800 
Standardization: External 
Calibration: Area 

1.25e+006 -

0.00 
2.5 7.5 10 12.5 

Amount(ug/mL) 
15 17.5 20 
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Component: CHLORIDE 
F i t Type: Linear 
r"2: 0.998333 
Amt = Resp * 2.199e-005 + 0.1094 
Resp = Amt * 4.547e+004 + -4973 
Standardization: External 
Calibration: Area 

500000 

450000 

400000 u 

350000 -

300000 
FR 
e 
s 
P 
o 250000 
n 
s 
e 

200000 

150000 

100000 

50000 -

0. 00 

/ 

7 
/ 

/ 

/ 

2.5 7.5 

Amount(ug/mL) 

10 
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Componen t : NITRATE 
F i t Type: Linear 
r"2: 0.998397 
Amt = Resp * 4.171e-005 + 0.1778 
Resp = Amt * 2.398e+004 + -4262 
Standardization: External 
Calibration: Area 

250000 _ 

225000 -

25000 

0.00 
2.5 5 7.5 

Amount(ug/mL) 
10 
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1 j rz L / i i ^ U • «w, • \ l i i I i v u \ c \ »-J i >J . . 

Component: SULFATE 
F i t Type: Linear 
r~2: 0.998831 
Amt = Resp * 3.384e-005 + 0.15 
Resp = Amt * 2.955e+004 + -4432 
Standardization: External 
Calibration: Area 

300000 i _ 

250000 y-

200000 

>R 
e 
s 
P 
o 
n 
? 150000 e 

100000 _ 

50000 -

0 . 00 
5 7.5 

Amount(ug/mL) 

10 
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Sample Name 
Data F i l e 
Method 
ACI Address 

BLANK 
C:\DATA\111498\RAWDATA1.D01 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 15:34:54 1998 

1 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Bet Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. %Delta 
Code 

1 
2 

uS 

0.23 
1.43 

0.000 
0.000 

130 
80 

1148 
640 

1 
1 

Totals 0.000 210 1788 

File: C:\DATA\111498\RAWDATA1 DDI Sample: BLANK 
20 

10 

0 

0 23 2 / 1.43 

"i ' 1 i 1 1 i 1 i | i i i ' I i i—i—i—l—i—i—i—i—I—i—i—i—i—I—i—i—i—i—|—i—i—i—r 

0 3 4 5 
Minutes 

8 
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********************* AUTOMATIC CALIBRATION UPDATE ********************** 

Sample Name 
Raw File 
Method 
CI Address 

AUT0CAL1 
C:\DATA\111498\RAWDATA1.D02 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 15:44:27 1 

Calibration Level: 
2 Detector: CDM-1 

******************** COMPONENTS FOUND IN THIS RUN *********************** 

COMP COMPONENT 
NUM NAME 

OLD MEASURED NEW OLD MEASURED NEW 
RET.TIME RET.TIME RET.TIME AREA AREA AREA 

1 FLUORIDE 1 .23 1 .22 1 .22 2 . 377e+004 2 .519e+004 2 .519e+004 
2 CHLORIDE 1 .78 1 .75 1 . 75 1 .275e+004 1 .317e+004 1 . 317e+004 
3 NITRITE .08 9 .08 o . 08 6 . 752e+003 7 .217e+003 7 217e+003 
4 BROMIDE 3 03 3 08 3 08 3 574e+003 3 408e+003 3 408e+003 
5 NITRATE 3 40 3 53 3 53 4. 895e+003 4. 598e-*-003 4. 598e+003 
6 PHOSPHATE 5. 22 5. 37 5 . 37 1. 247e+003 9. 530e+002 9. 530e+002 
7 SULFATE 6. 77 7. 03 7 . 03 6. 214e+003 5. 822e+003 5. 822e+003 
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Sample Name 
Data File 
Method 
ACI Address 

AUT0CAL1 
C:\DATA\111498\RAWDATA1.D02 
C:\DX\METHOD\AS4A300.met 
1 System : 1 In j e c t * 

Date: Sat Nov 14 15:44:27 

2 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

k. Ret Component Concentration Height Area Bl . SSDelta 
am Time Name ug/mL Code 

1 1.22 FLUORIDE 0.500 3473 25188 1 0. 00 
2 1.75 CHLORIDE 0.250 1287 13165 2 0. 00 
3 2. 08 NITRITE 0. 250 738 7217 0. 00 
4 3. 08 BROMIDE 0.250 360 3408 o r\ r\ r* 

u « 
5 3.53 NITRATE 0.250 433 4598 o r\ r\ r\ 

6 5.37 PHOSPHATE 0.250 65 953 1 *** r\ r\ 
V . u U 

7 7.03 SULFATE 0. 250 290 5822 1 r\ r\ r\ 

Totals 2.000 6646 60351 

uS 

File: C:\DA TA\111498\RAWDA TA 7. D02 Sample: AUTOC 
20 

10 

0 

1 / 1.22 

f / 3 | > - 7 § 0 8 4 / 53&S3.53 6 / 5.37 7 / 7.03 

| i ' i i I i i i i | i » i i | i i i i | i i i—i | i i i i | i i i i | i i i i 

0 1 2 3 4 5 6 7 
Minutes 

"1 i 
8 
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Sample Name 
Data F i l e 
Method 
ACI Address: 

AUT0CAL2 Date: Sat Nov 14 15:54:08 13SC 
C:\DATA\111498\RAWDATA1.D03 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 3 Detector: CDM-1 

lp0 R T VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. 0/T"\ _ 1 x. _ 

Num Time Name ug/mL Code 

1 1.22 FLUORIDE 1.000 8149 57237 1 r\ r\ r\ 
\J . U \ j 

2 1.75 CHLORIDE 0.500 2351 22134 o r\ r\ r\ 
U . u v 

3 2. 08 NITRITE 0.500 1441 13894 o r\ r\ r\ 
U . V V 

4 3.08 BROMIDE 0.500 758 7721 o r\ r\ r\ 
V . U U 

5 3.53 NITRATE 0.500 894 10060 n 
i . 

r \ r\ r\ 
\ . i . U U 

6 5. 37 PHOSPHATE 0.500 190 3474 1 
X 

r\ r\ r\ 
V . u u 

7 7.03 SULFATE 0. 500 595 12361 1 r\ r\ r\ 

Totals 4.000 14377 •126881 

uS 

File: C:\DATA\111498\RAWDATA 7.D03 Sample: AUTGC 
20 

10 

0 

1 / 1.22 

3j} ^ 08 4 5V083.53 
6 / 5.37 ,-' 7 .0 3 

1 1 I I | " l M I | I I I I | I I I I | M I I | I I I I [ I I I I | I M I 

0 1 2 3 4 5 6 7 
Minutes 

/ 8 

/ 
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***************.,:***** AUTOMATIC CALIBRATION UPDATE *********************: 

Sample Name: AUTOCAL3 Date: Sat Nov 14 16:03:42 1998 
Raw File : C:\DATA\111498\RAWDATA1.D04 
Method : C:\DX\METHOD\AS4A300.met Calibration L e v e l ^ 
ACI Address: 1 System : 1 Inject*: 4 Detector: CDM-1^^ 

******************** COMPONENTS FOUND IN THIS RUN **********************;: 

COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW 
NUM NAME RET.TIME RET.TIME RET.TIME AREA AREA AREA 

1 FLUORIDE 1 .22 1 22 1 .22 1 . 300e+005 1 .276e+005 1 .276e+C05 
2 CHLORIDE 1 75 1. 75 1 .75 3 .986e+004 4 . 091e+004 4 091e+004 
3 NITRITE 2 08 2. 08 2 08 2 .658e+004 2 610e+004 2 610e+004 
4 BROMIDE 3 08 3. 08 3 08 1 .536e+004 1 542e+004 1 542e+004 
5 NITRATE 3 53 3. 52 3 52 2 . Olle+004 2 012e+004 2 012e+004 
6 PHOSPHATE 5. 37 5. 33 5 33 8 774e+003 9 606e+003 9 606e+003 
7 SULFATE 7. 03 7. 02 7. 02 2 548e+004 2. 598e+004 2. 598e+004 

• 

\ 

/ 
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Sample Name 
Data F i l e 
Method 
ACI Address 

AUT0CAL3 
C:\DATA\111498\RAWDATA1.D04 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 16:03:42 1998 

4 Detector: CDM-1 

• P 0 R T VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Kz 0.00 8.00 600 

Pk. Fet Component Concentration Height Area Bl. %Delta 
Num Time Name ug/mL Code 

1 1. 22 FLUORIDE 2. 000 17871 127565 1 0. 00 
2 1.75 CHLOFIDE 1. 000 4581 40906 2 0. 00 
3 2. 08 NITFITE 1. 000 2833 26100 r\ r\ r\ 

U . V V 

4 3.08 BFOMIDE 1. 000 1578 15419 2 r\ r\ r\ 

5 3.52 NITFATE 1. 000 1794 20115 2 n. 00 
6 5. 33 PHOSPHATE 1. oou 479 9606 1 r\ r\ r\ 

\-> . V U 

7 7 . 02 SULFATE 1. 000 1205 25984 1 r\ r\ r\ 

Totals 8.000 30341 265694 

uS 

File: C:\DATA\111498\RAWDATAl DQ4 Sample: AUTO CAL 3 
20 

10 

0 u 

2 / 1.75 
3 V 2.08 
A I 4 / 5343S3.52 

1 
I W \ A A 

6/ ' 5.33 7/ 7.02 
I 

~~i—i—i pi—i—i—i—|—i—i—i—i—|—i—i—i—i—|—i—i—i—i j i—i i i—|—i—i—i—i—i—i—i—i—r 

6 1 2 3 4 k R 7 4 5 
Minutes 

/ 8 
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********************* AUTOMATIC CALIBRATION UPDATE ********************** 

Sample Name 
Raw File 
Method 
ACI Address 

AUT0CAL4 
C:\DATA\111498\RAWDATA1.D05 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 

Date: Sat Nov 14 16:13:18 1998 

Calibration Level: 
Detector: CDM-1 ft 

******************** COMPONENTS FOUND IN THIS RUN ***********************: 

COMP COMPONENT 
NUM NAME 

OLD MEASURED NEW OLD MEASURED NEW 
RET.TIME RET.TIME RET.TIME AREA AREA AREA 

1 FLUORIDE 1 .22 1 .22 1. 22 2 . 714e+005 2 .710e+005 2 .710e+005 
2 CHLORIDE 1 75 1 .75 1. 75 7 954e-*-004 7 913e+004 7 .913e+004 
3 NITRITE 2 08 2 . 08 2. 08 5 195e+004 5 214e+004 5 . 214e+004 
4 BROMIDE 3 08 3 .07 3. 07 3 130e+004 3 llOe-f 004 3 .110e+004 
5 NITRATE 3 52 3 .48 3. 48 4 094e+004 4 108e+004 4 .108e+004 
6 PHOSPHATE 5 33 5 .32 5. 32 2. 004e+004 2. 131e+004 2 .131e+004 
7 SULFATE 7. 02 7 02 7. 02 5. 222e+004 5. 223e+004 5 223e+004 
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Sample Name 
Data F i l e 
Method 
ACI Address 

AUT0CAL4 
C:\DATA\111498\RAWDATA1.D05 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 16:13:18 1998 

5 Detector: CDM-1 

VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. %Delta 
Num Time Name ug/mL Code 

1 1.22 FLUORIDE 4. 000 37256 270991 1 r\ r\ r\ 
U . V.' \J 

2 1.75 CHLORIDE 2. 000 9211 79128 o r\ r\ r\ 
U . \.i V.) 

3 2.08 NITRITE 2. 000 5745 52143 o r\ r\ r\ 
\-> . U U 

4 3.07 BROMIDE 2. 000 3136 31104 O r\ r\ r\ 
>.' . V.' V.' 

5 3.48 NITRATE 2 . 000 3578 41085 1 r\ r\ r\ 
U . u V 

6 5.32 PHOSPHATE 2. 000 1085 21313 1 r\ r\ r\ 
\-> . \.i \.i 

7 7 . 02 SULFATE 2.000 2455 52231 1 r\ r\ r\ 

Totals 16.000 62466 547994 

uS 

File: C:\DATA\I11498\RAWDATA1.DQ5 Sample: AUTOCALL 
20 

10 

0 

2 / 1.75 

i — i — r r 

2.08 

A 6 / 3. ot. 

7/ 7.02 
I 

0 
T—i—i—|—i—i—i—r 

i 
i—i—i—r 

3 
"i—i—i—i—i—i—i—i—i—i—i—i—i—i—i—i—i—i—r 

i i i 

4 5 
M inufces 

8 
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********************* AUTOMATIC CALIBRATION UPDATE ********************** 

Sample Name 
Raw File 
Method 
ACI Address 

AUT0CAL5 
C:\DATA\111498\RAWDATA1.D06 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 16:22:57 1S30 

Calibration Level:_5 
6 Detector: CDM-l^k 

******************** COMPONENTS FOUND IN THIS RUN **************** 

COMP 
NUM 

COMPONENT 
NAME 

OLD MEASURED NEW OLD MEASURED NEW 
RET.TIME RET.TIME RET.TIME AREA AREA AREA 

1 FLUORIDE 1 .22 1 .22 1. 22 6 814e+005 6 .814e+005 6 .814e+CC5 
2 CHLORIDE 1 .75 1 .77 1. 77 2. 143e+005 2 121e+005 2 121e+C05 
3 NITRITE 2 .08 9 08 2. 08 1. 321e+005 1 313e+005 1 313e+005 
4 BROMIDE 3 .07 3 07 3. 07 8. 372e+004 8 417e+004 8 417e+004 
5 NITRATE 3 .48 3 45 3. 45 1. 101e+005 1 096e+005 1 096e+005 
6 PHOSPHATE 5 .32 5 28 5. 28 5. 767e+004 5. 653e+004 5. 653e+004 
7 SULFATE 7 .02 6. 98 6. 98 1. 389e+005 1. 367e+005 1. 367e+005 
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Sample Name 
Data F i l e 
Method 
ACI Address 

AUT0CAL5 
C:\DATA\111498\RAWDATA1.D06 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 

Date: Sat Nov 14 16:22:57 1330 

6 Detector: CDM-1 

lp0ST VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5H2 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. 
Num Time Name ug/mL Code 

1 1.22 FLUORIDE 10.000 84884 681393 1 r\ r\ r\ 
U . U U 

2 1. 77 CHLORIDE 5. 000 25931 212117 2 C\ r \ r \ 
\ . l . U V 

3 2.08 NITRITE 5. 000 15052 131271 2 r\ r\ r\ 
V . U \j 

4 3.07 BROMIDE 5. 000 8840 84165 2 r\ r\ r\ 
, V \.t 

5 3.45 NITRATE 5. 000 9432 109596 2 r\ r\ r\ 
\.' . K.' V 

6 5.28 PHOSPHATE 5.000 2949 56534 1 r\ r\ r\ 

7 6.98 SULFATE 5.000 6560 136716 1 r\ r\ r\ 

Totals 40.000 153648 1411794 

uS 

Fife: C:\DATA\111498\RAWDATA1.DQS Sample: AUTOCALL 

10 

0 [ 1 1 

7 / 8.38 

6 / 5.28 
I 

i—i—i—r -i—r 

0 
"i i I i i i i I i r~i—r-|—i—i—i i |—i—i—i—i—|—i—i—i—i—i—n—i—r 

3 4 5 
Minutes 

8 
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********************* AUTOMATIC CALIBRATION UPDATE ********************** 

Sample Name 
Raw File 
Method 
ACI Address 

AUT0CAL6 
C:\DATA\111498\RAWDATA1.D07 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 

Date: Sat Nov 14 16:32:38 1330 

Calibration Level 
Detector: CDM-1 ft 

COMPONENTS FOUND IN THIS RUN 5̂C j(c )(C 3jC ĴC ĴC ĴC ĵ T 9fC JjC *t)C jfc ĴC JjC ĴC ĴC **|C ĴC Jt* 

COMP 
NUM 

COMPONENT 
NAME 

OLD MEASURED NEW OLD MEASURED NEW 
RET.TIME RET.TIME RET.TIME AREA AREA AREA 

1 FLUORIDE 1 22 1 .23 1 .23 1 .298e+006 1. 275e+006 1 0 7 c . . r\ r\ n 
. A. 1 o<cT u UU 

2 CHLORIDE 1. 77 1 .78 1 . 78 4 582e+005 4. 552e+005 4 C £ *-> - 1 n n c 

3 NITRITE 2. 08 2 10 2 . 10 2 734e+005 2. 691e+005 2 691e+005 
4 BROMIDE 3. 07 3 05 3 .05 1 823e+005 1. 804e+005 1 804e+005 
5 NITRATE 3. 45 3 42 3 .42 2 383e+005 2. 385e+005 2 385e+005 
6 PHOSPHATE 5. 28 5 25 5 .25 1. 188e+005 1. 158e+005 1 158e+005 
7 SULFATE 6. 98 6. 95 6 95 2. 989e+005 2. 943e+005 2. 943e+005 



Sample Name 
Data F i l e 
Method 
ACI Address 

AUT0CAL6 Date: Sat Nov 14 16:32:38 1998 
C:\DATA\111498\RAWDATA1.D07 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject**: 7 Detector: CDM-1 

• P 0 R T VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. /ox/0 x i/a 

Num Time Name ug/mL Code 

1 1.23 FLUORIDE 20.000 137535 1275133 1 r\ r\ r\ 
u . u V 

2 1.78 CHLORIDE 10.000 54856 455206 2 r\ r\ r\ 
V . U U 

3 2.10 NITRITE 10.000 31422 269147 2 rx r\ r\ 
V.' . \.i L< 

4 3.05 BROMIDE 10.000 19572 180401 2 r\ r\ r\ 
U . U U 

5 3.42 NITRATE 10.000 19859 238533 2 U . w \.i 

6 5.25 PHOSPHATE 10.000 6349 115762 1 r\ r\ r\ 
U . U VI 

7 6.95 SULFATE 10.000 14347 294335 1 r\ r\ r\ 

Totals 80.000 283940 2828516 

uS 

File: C:\DATA\111498\RAWDATA 1.DO? Sample: AUTOCALL 

LL 

6 / b.2b 

A 
i \ 

7 / 6.95 

"i i i i | i i i i | i—i i—i—|—i—i—i—i—|—i—i—i—i—|—i—i—i—i—|—i—i—i—i—|—i—i—i—i—| 

1 2 3 4 5 6 7 / 8 
Minutes 
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Sample Name 
Data F i l e 
Method 
ACI Address 

98LIC090-ICV 
C:\DATA\111498\RAWDATA1.D08 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject** 

Date: Sat Nov 14 16:42: 

8 Detector: CDM-1 

O O 1 n n o 

= = = = = = "** *T T TT ~ =========== =======_========-===== ========_==== - - - - - - - - - ======= = = = ^ 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area D I . 'cue j . oct 

Num Time Name ug/mL Code 

1 1.22 FLUORIDE 5.550 55920 361080 1 Kl . \.l Kf 

2 1.38 0. 000 4450 27554 1 
3 1.77 CHLORIDE 4.693 26050 208418 2 r\ r\ r\ 

Kt . Kl \J 

4 2. 08 NITRITE 4.908 15171 131175 2 r\ r\ r\ 
K* . K*Kt 

5 3. 07 BROMIDE 4.792 8836 83962 2 r\ r\ r\ 
O . Kl Kf 

6 3. 45 NITRATE 4.719 9455 108882 2 r\ r\ r\ 
Kl . KlKf 

7 5.28 PHOSPHATE 4.916 2944 55724 1 r\ r\ r\ . 
Kf . Kl Kf 

8 6.98 SULFATE 4.788 6564 137034 1 r\ r\ r\ 
Kf . UU 

Totals 34.366 129390 1113829 

uS 

Fife: C:\DATA\ 77 7 498\RAWDATA 1.D08 Sample: 98UC090-ICV 

All 7 / 5.28 

1 1 I I I I I I I I I I M I I I I I I I I I I j I I I I j I I I I j I I I I 

1 2 3 4 5 6 7 ' 
Minutes 

8 

052 



Sample Name 
Data F i l e 
Method 
ACI Address 

98LIC090-ICB Date: Sat Nov 14 16:52:03 133( 
C:\DATA\111498\RAWDATA1.D09 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 9 Detector: CDM-1 

fur 
External 

VOLUME DILUTION POINTS RATE START STOP AREA REJ 

1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/mL 

Height Area Bl. %Delta 
Code 

uS 

Totals 0.000 0 0 

File: C:\DATA\11l498\RAWDATA1.DQ9SGmple: 98LICU9LHL-U 
20 

10 

0 
1 / 1.43 

i i i i | i n—r-j—i—i—i—i—]—i—i—i—i—|—i—i—i—i—|—i—i—i—i—j—i i i i—j—i—n—r—j 
0 1 2 3 4 5 6 7 8 

Minutes 

053 



Sample Name: 9810L066-001 Date: Sat Nov 14 17:01:33 199C 
Data File : C:\DATA\111498\RAWDATA1.D10 
Method : C:\DX\METHOD\AS4A300.met 
ACI Address: 1 System : 1 Inject*: 10 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Ha 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. SJDeita 
Num Time Name ug/mL Code 

1 1 .08 0 .000 3142 46668 1 
2 1 70 0 000 196087 1996126 o 

3 1 88 CHLORIDE 74 183 296085 3367877 i* 
ry 
U 

r\ r\ 
\.i \J 

4 3 03 BROMIDE 0 887 1106 13074 f> 
L. 

r\ 
\ . l 

r\ r\ 
\.i \J 

5 3 47 NITRATE 0 363 362 4434 r\ 
\J 

r\ r\ 
Kl \.> 

6 5. 77 PHOSPHATE 1386. 128 335042 16341445 X 
r\ 
O 

n A 
U t 

Totals 1461. 561 831825 21769625 

File: C:\DATA\111498\RAWDATA1.D10 Sample: 981 OLOSS-iHH 

~ i i i i j i i i i | i i i i—[—i—i—i—i—j—i—i—i—i—|—i—i—i—i—|—i—i—:—i—|—i—i—i—i—j 

0 1 2 3 4 5 6 7 8 
Minutes 

054 



Sample Name 
Data Fi l e 
Method 
ACI Address 

9810L066-001 
C:\DATA\111498\RAWDATA1.Dil 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject**: 

Date: Sat Nov 14 17:11:06 133! 

11 Detector: CDM-1 

^PORT 

External 

VOLUME 

1 

Pk. Ret Component 
Num Time Name 

DILUTION POINTS RATE START STOP AREA REJ 

20 2400 5Hz 0.00 8.00 600 

Height Concentration 
ug/mL 

Area B l . SJDelta 
Code 

1 1.43 
2 1.75 CHLORIDE 
4 6.85 SULFATE 

0. 000 
100.489 
445.821 

210 
26253 
31312 

2020 
223470 
654244 

Kf . KIKI 

\.i . Kl Kl 

Tota l s 546.310 57775 879734 

Fife: C:\DATA\111498\RAWDATA1DI1 Sample: 9810L8GG-8G7 

3 / 3.08 1 
i i | i i i i j i i i i —i—i—i—j—i—i—i—i—j—i—i—i—i—|—i—i—i—i—j—i—i—i—i—| 

0 1 2 3 4 5 6 7 8 
Minutes 

055 



Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-001 Date: 
C:\DATA\111498\RAWDATA1.D12 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 

Sat Nov 14 17:20:3$ 

12 Detector: CDM-1 

1 n <-> n 
J.OOV 

REPORT 

External 

VOLUME 

1 

Pk. Ret Component 
Num Time Name 

DILUTION POINTS RATE START STOP AREA REJ 

100 2400 5Hz 0.00 8.00 600 

Concentration Height Area 
ug/mL 

Bl. 
Code 

1 1. 45 
2 1.75 CHLORIDE 
3 6.98 SULFATE 

0.000 
100.928 
384.322 

170 
4583 
5221 

1308 
40915 
109131 

Totals 485.250 9974 151354 

Fife: C:\DATA\111498\RAWDATA1.D12 Sample: 981GLGGG-GG1 

10 

ub 

0 

/ 1.75 3 / 6.98 
I 

A 
1 / 1 . 

A M M | " l M I | M I I | I M I | I I I I | I I I l | I M I [ I I I I 

0 1 2 3 4 5 6 7 
Minutes 

8 

056 



Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-002 
C:\DATA\111498\RAWDATA1.D13 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 

Date: Sat Nov 14 17:30:10 

13 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. Os T\ . l a . . 

' o u c i o ct 
Num Time Name ug/mL Code 

1 1.15 FLUORIDE 0. 290 1397 21521 1 r\ r\ r\ 
U . \J u 

2 1.97 NITRITE 259.875 351257 6976752 o r\ r\ r\ 
K.) . K.I V 

3 3. 07 BROMIDE 1.164 1667 18105 n r\ r\ r\ 
U . \.' V 

4 3.50 NITRATE 0.494 637 7590 n r\ r\ r\ 

5 6.27 0. 000 146074 907838 o 

6 6. 38 0.000 149064 3863026 o 

Totals 261.823 650096 11794832 

uS 

File: C:\DATA\111498\RAWDATA1.D13 Sample: 98WL0bb~ULiy 
20 

10 

0 

i i i i | i i i i ] i i i i j i—i—i—r -]—:—i—i—i—j—i—i—i—;—j—ri—i—i—]—i—\—i—i—| 

0 1 2 3 4 5 6 7 8 \ 
Minutes / 

057 



Sample Name: 9810L066-002 
Data F i l e : C:\DATA\111498\RAWDATA1.D14 
Method : C:\DX\METHOD\AS4A300.roet 
ACI Address: 1 System : 1 Inject**: 

Date: Sat Nov 14 17:39:43 133C 

14 Detector: CDM-1 

REPORT 

External 

VOLUME 

1 

DILUTION POINTS RATE START 

20 2400 5Hs 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area B l . SJDelta 
Code 

1 1.45 
2 1.77 CHLORIDE 
3 3.10 BROMIDE 
4 6.97 SULFATE 

uS 

0. 000 
129.151 

4. 059 
124.881 

200 
35488 

68 
8724 

1748 
288629 

665 
180072 

1 
1 
1 
1 

Totals 258.091 44479 471114 

File: C:\DATA\111498\RAWDATA1.D14Sample: 9818LUt 

10 

0 

4 / 6.97 

1 / 145, 3 / 3.10 

i " " i —i r m i 1 * i T " 9 '"I - r f " i 'i T - - »•• • • ' i —i 

JL 
-j—i—i—i—rn—i—i—r 

0 
T i i i | i i i i |—1~i—i—r—j—i—i—i—i—|—f—i—i—r 

4 5 6 
Minutes 

i i i r 

053 



Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-002 
C:\DATA\111498\RAWDATA1.D15 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 17:49:15 13SC 

15 Detector: CDM-1 

'ORT 

External 

VOLUME 

1 

Pk. Ret Component 
Num Time Name 

DILUTION POINTS RATE START 

50 2400 5Hz 0.00 

Concentration Height 
ug/mL 

STOP AREA REJ 

8.00 600 

Area Bl. %Delta 
Code 

1 
2 
3 

1.45 
1.75 CHLORIDE 
7.00 SULFATE 

0. 000 
120.211 
121.149 

170 
12103 
3191 

1312 
104338 
67164 

1 
1 
1 

Totals 241.360 15464 172814 

Ff/e: C:\DATA\111498\RAWDATA1.D15SQmpfe: 9810L086-G8: 
20 

•-> .' 1.75 

• 

10 
I 
I 
! 

i 
3 / 7 00 

i 

0 

1' ,1f i • 
i 

0 

i i i i [ i i i i i i i i i i i i i i i i i i i t i i i i i i i i i i i—i i i 

0 4 5 
Minutes 

8 

059 



Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-003 
C:\DATA\111498\RAWDATA1.D16 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 

Date: Sat Nov 14 17:58:53 133( 

16 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 

Pk. Ret Component 
Num Time Name 

L 2400 5Hz 0.00 8.00 

Concentration Height 
ug/mL 

600 

Area B l . 
Code 

2 1.18 FLUORIDE 
3 1.92 CHLORIDE 
4 3.08 BROMIDE 
5 3.48 NITRATE 
6 6.65 SULFATE 

0. 304 
101.306 
0.941 
1.980 

68.650 

Totals 173.181 

2332 
287404 

1245 
3720 

80184 

374886 

22409 
4601069 

14065 
43213 

2024102 

6704858 

1 

uS 

20 
Fife: C:\DATA\111498\RAWDATA 1.D16 Sample: 9818L066-00J 

) i 

10 

0 

1/1 8 

0.12 

5 / 3.48 

4 / ^ 

i 

! V 
T i i i j i I i i j — i — i — i — r ~ ] — i — i — i — i — j — i — i — i — ? — j — i — i — i — i — j — i — i — i — i — j — i — i — i — i — | 

0 1 2 3 4 5 6 7 8 
Minutes 

060 



Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-003 Date Sat Nov 14 18:08:25 1330 
C:\DATA\111498\RAWDATA1.D17 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 17 Detector: CDM-1 

PORT 

External 

VOLUME DILUTION POINTS RATE START STOP AREA REJ 

1 20 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/mL 

Height Area Bl. %Deita 
Code 

1 1.45 
2 1.77 CHLORIDE 
3 3.55 NITRATE 
4 7.00 SULFATE 

Totals 

0.000 
82.466 
4.965 

54.124 

141.554 

190 
22745 

168 
3592 

26695 

1610 
182498 
1690 

75532 

1 
1 
1 
1 

261330 

File: C:\DATA\111498\RAWDATA1.D17Sample: 987OL088-UUJ 
20 , 

10 

4 / 7.00 
I 

3 / 3.55 j 
T | I I i I | I I I ! j i I i I j—I—I—I—I—j—I—I—I—I—|—I—I—I—I—| 

2 3 4 5 6 7 8 
Minutes 

/ 

061 



Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-004 
C:\DATA\111498\RAWDATA1.D18 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 18:17:57 i A n n 
X O <7 O 

18 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hs 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. 
Code 

1 1.22 FLUORIDE 
2 1.77 CHLORIDE 
3 3.57 NITRATE 
4 6.95 SULFATE 

0. 417 
3. 085 
0.211 
9. 118 

3899 
16054 

80 
12893 

29722 
135290 

798 
264998 

1 
1 
1 
1 

Totals 12.831 32926 430808 

\J . \.'\J 

uS 

File: C:\DATA\111498\RAWDATA1.D18SQmple: 9810L066-UU4 
20 

10 

2 / 1.77 

1 / 1.21 

I I ! 

0 
I i i : i 

4 / 6.95 

3 / 3.57 

1 2 
~i | i i i i ] i—i—i—i—j—i—i—i—i—|—i—i—i—!—|—i—i—i—i—j 

3 4 5 6 7 8 
Minutes 

062 



Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-005 
C:\DATA\111498\RAWDATA1.D19 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 18:27 < A n n 
i c o a 

19 Detector: CDM-1 

PORT VOLUME DILUTION POINTS RATE START 

External 1 1 2400 5Hz 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. 
Code 

1 1.22 FLUORIDE 
2 1.75 CHLORIDE 
3 3.57 NITRATE 
4 7.00 SULFATE 

0. 118 
0.995 
0. 235 
1. 791 

Totals 3. 139 

1207 
4317 
132 

2306 

7962 

10428 
40267 
1370 

48480 

100544 

File: C:\DATA\117 498\RA WD A TA 1.D19 Sample: 9810L066-00 
20 

10 

0 

0 

2 / 1.75 

1 / 1.2 
A .' 7 n n 

3 / 3.57 

JL. 
f I i ~j—i—;—i ; i •• ~r~j i i : r~ j—n s i |—i i f—r~|—i—i—i—r™[ 

4 5 6 7 8 
Minutes 

063 



Sample Name: 
Data F i l e 
Method 
ACI Address 

CCV Date: Sat Nov 14 18:37:00 19SJ 
C:\DATA\111498\RAWDATA1.D20 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject**: 20 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. o/r\ . i a. . 

Num Time Name ug/mL Code 

1 1.22 FLUORIDE 9.912 84549 642636 1 r\ r \ r \ 
v . v u 

2 1. 77 CHLORIDE 4.756 26027 211286 2 r\ n r\ 

3 2.08 NITRITE 4.999 15043 133604 r\ r\r\ 

4 3.07 BROMIDE 4.757 8698 83322 r\ r\ r\ 
\J . \J\J 

5 3.47 NITRATE 4.805 9475 110935 r\ r\ r\ 
\ J . \ J VJ 

6 5.28 PHOSPHATE 4.852 2910 54968 J. 
c\ r\ r\ 
u . u u 

7 6.98 SULFATE 4.799 6604 137359 •4 
J. 

r\ r\ r\ 
\J . V.<\.» 

Totals 38.879 153306 1374110 

uS 

Fife: C:\DATA\111498\RAWDATA1.D2Q Sample: CCV 
20 

10 

0 ~ 

7 / 6.98 

i ' i i | i i i i | i i • i | i i i i j i i i i | i i i i [ i i i i [ i i i i | 

0 1 2 3 4 5 6 7 / 8 
Minutes 

064 



Sample Name 
Data F i l e 
Method 
ACI Address 

CCB Date: Sat Nov 14 18:46:34 1998 
C:\DATA\111498\RAWDATA1.D21 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 21 Detector: CDM-1 

^EP( REPORT 

External 

VOLUME DILUTION POINTS RATE START STOP AREA REJ 

1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/mL 

Height Area Bl. %Delta 
Code 

2 1.77 CHLORIDE 

Totals 

0. 158 

0. 158 

116 

116 

2232 1 COO 

2232 

uS 

File: C:\DATA\111498\RAWDATA1.D21 Sample: CCB 
20 

10 

0 

1 /2 if .46 77 

0 
1 i i i i i i i i i i i—i i—i i i—i—i i i—i—i i—i—i—i—i—i—i—i—i—i—i—i—i—i—i—i—i 

i i i i i 

4 5 
Minutes 

/ 

065 



Sample Name: 
Data F i l e 
Method 
ACI Address 

9810L066-005R 
C:\DATA\1114 9 8\RAWDATA1.D22 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 

Date: Sat Nov 14 18:56:10 •t r \ r \ n 
X O O U 

22 Detector: CDM-l 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 

Pk. Ret Component 
Num Time Name 

L 2400 5Ha 

Concentrat ion 
ug/mL 

0.00 8.00 

Height 

600 

Area Bl. %Delt< 
Code 

1 1.22 FLUORIDE 
2 1.77 CHLORIDE 
3 3.55 NITRATE 
4 7.02 SULFATE 

0. 133 
0.964 
0. 232 
1. 800 

Totals 3.128 

1265 
4321 
136 

2320 

8043 

11380 
38864 
1291 

48744 

100278 

1 
1 
1 
1 

uS 

File: C:\DATA\111498\RAWDATA1.D22 Sample: 981 QLUhb-UUbh 
20 

10 

0 

0 

1.77 

3 / 3F>5 

4 / 7.02 

i i—i r n i—i—i—I—i—i—i—i—I—i—i—i—i—I—i—i—i—i—1—i—i—i—i—i—i—i—i—i—i—i—r 

3 7 8 
Minutes 

066 



Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-005S 
C:\DATA\111498\RAWDATA1.D23 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 

Date: Sat Nov 14 19:05:42 199C 

23 Detector: CDM-1 

KPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. c i i/<a 

Num Time Name ug/mL Code 

1 1.22 FLUORIDE 11.033 86921 715001 1 r\ 
K> 

r\ r\ 
. Kl Kl 

2 1. 77 CHLORIDE 6.033 33068 269332 £. 
r\ 
K> 

r\ r\ 
. Kl Kl 

3 2. 08 NITRITE 5. 106 15603 136473 *-» r\ 
K) 

r\ r\ 
. Kl Kl 

4 3.07 BROMIDE 4.891 9057 85761 — r\ 
Kl 

r\ r\ 
Kl Kl 

5 3.45 NITRATE 5 . 105 9969 118140 <-> — r\ 
Kl 

r\ r\ 
Kl Kl 

6 5.28 PHOSPHATE 5.061 3028 57435 4 

± 
r\ 
U . 

r\ r\ 
Kl Kl 

7 6.97 SULFATE 6.881 9640 198906 ± 
r\ 
Ki . 

r\ r\ 
Kl Kl 

Totals 44.110 167285 1581048 

uS 

?0 
Fits: C:\DATA\111498\RAWDATA1D23 Sample: 98101.066-005, 

3 / 2.08 

10 

0 

4/53 /.qf 
A 

45 

6 / 5.28 
I 

r 

7 / 6.37 

~> i i ' j i n i | i i—i—r—j—i—i—i—i | i—i—r—T—| i i i i j i i i i j i—i—i—r 

0 1 2 3 4 5 6 7 
Minutes 

067 



Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-006 
C:\DATA\111498\RAWDATA1.D24 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 19:15:17 1998 

24 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. %2elia 
Code 

1 1.20 FLUORIDE 
2 1.75 CHLORIDE 
3 3.43 NITRATE 
4 6.73 SULFATE 

uS 

0.891 
1.564 
6.456 
47.040 

7693 
6852 
12703 
59992 

60339 
66150 
150536 

1385562 

1 
1 
1 
1 

Totals 55.952 87240 1662586 

20 
Fife: C:\DATA\111498\RAWDATA1.D24SGmpfe: 9810L066-UUb 

3/ 3.43 

10 
" ,H°1.75 

fl 

.111 1A. 
r - r - T - T - r 

0 1 
— i i j r 

9 
I 1 1 1 ' I 
4 5 
Minutes 

i—i—I—i—I—i—i—i—r 

8 

068 



Sample Name: 9810L066-006 
Data F i l e : C:\DATA\111498\RAWDATA1.D25 
Method : C:\DX\METHOD\AS4A300.met 
ACI Address: 1 System : 1 Inject**: 

Date: Sat Nov 14 19:24:48 199S 

25 Detector: CDM-1 

VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 10 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. 
Num Time Name ug/mL Code 

1 1. 23 FLUORIDE -0.319 193 739 1 r\ r\ r\ 
U . U U 

2 1.75 CHLORIDE 3.064 888 8956 1 0 . oc 
3 3.52 NITRATE 7. 373 1202 13416 1 0. 00 
4 6.98 SULFATE 38.537 5252 109440 1 r\ r\ r\ 

Totals 48.654 7535 132551 

r i t e . / / ^ j / # / i J O \ r ~ \ s - \ r r —J*~\ t /H / .i—*£. D - y a i T i p i S . d o i ULWOO-'J!.': 
' i n 

10 

0 

4/ 6.98 

I 

1 / 1 & 7 5 3/ 3.52 
I A 1 / 1 & 7 5 

A J V 
\ ! — 

1 i i i | i i i i | i i i i | i i i i | i i i i | i i i i | 1 — r -T - i — j — r — i — i — i — | 

0 4 5 
Minutes 

069 



Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-007 
C:\DATA\111498\RAWDATA1.D26 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 19:34:19 199C 

26 Detector: CDM-1 

REPORT 

External 

VOLUME 

1 

DILUTION POINTS RATE START 

1 2400 5Hs 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. 
Code 

1 1.20 FLUORIDE 
2 1.77 CHLORIDE 
3 3.08 BROMIDE 
4 3.43 NITRATE 
5 6.48 SULFATE 

0.694 
12.715 
0. 199 
4. 567 

118.007 

5542 
59646 

67 
8921 

119060 

47594 
573143 

602 
105228 

3482531 

1 
1 
o 

2 
1 

Totals 136.182 193235 4209097 

u5 

Hie: U:\UA lA\ 111498\HAWDA IA1.U26 Sample: 9818L866-00, 
10 

10 

0 

1 / 1.20 

V 

4 / 3.43 

v 
' i ' ' [ ' i ' i [ i i i ' | i < i i | i i i i j i i i i j i i i i j i i i j j 

0 1 2 3 4 5 6 7 8 
Minutes 

/ 

070 



* 

Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-007 • Date: Sat Nov 14 19:43:52 1998 
C:\DATA\111498\RAWDATA1.D27 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject**: 27 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 2400 5H3 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/mL 

Height Area BI. 
Code 

1 1.20 FLUORIDE 
2 1.77 CHLORIDE 
3 3.47 NITRATE 
4 6.68 SULFATE 

Totals 

0.614 
12.095 
4.506 

111.098 

128.312 

2488 
30924 
4376 

68133 

105921 

22615 
269977 
49754 

1636976 

1979323 

K> u 
r\ r\ 

r\ r,, r\ 

File: C:\DATA\111498\RAWDATA1.D2? Sample: 9810L066-00? 
-iCi 

10 j 

0 

0 

1 / 1.20 ! 

o .• o . 4 i ' 

4 5 
Minutes 

I 
G H 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-007 Date 
C:\DATA\111498\RAWDATA1.D28 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 

Sat Nov 14 19:53:24 1330 

28 Detector: CDM-1 

REPORT 

External 

VOLUME 

1 

Pk. Ret Component 
Num Time Name 

DILUTION POINTS RATE START STOP AREA REJ 

20 2400 5H3 0.00 8.00 600 

Height Concentration 
ug/mL 

Area Bl. %Delta 
Code 

3 
4 

1.43 
1.75 CHLORIDE 
3.53 NITRATE 
6.98 SULFATE 

0. 000 
13.539 

7 . 196 
8S.596 

160 
2748 

408 
6117 

1542 
25805 

4365 
126463 

r\ r 

c\ 

Totals 109.331 9433 158175 

r n a . t_'. j i J / S / / S j / / / ic>u\r - t r^9 9 t-*/-i i s - \ t . u s e u %j8 iT ip i& . d u i L H - V O U - L " - ' .-
- i r i 

10 

0 

4 / 6.98 

2 / 1.75 
I 

1 / 1.A3 
! /V 

3 / 3.53 
! 

i 

A 
/ \ 

i ' > > 1 i i ' > > i > i i 1 I i i i j i i i i j 1 i i i i i i 1 1 i 1 ' 1 ' ! 

0 
• II I'-4 «.•_•%> 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-008 
C:\DATA\111498\RAWDATA1.D29 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

Date: Sat Nov 14 20:02:55 1990 

29 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Height Pk. 
Num 

Ret Component 
Time Name 

Concentration 
ug/mL 

Area Bl. %Delta 
Code 

1 1.20 FLUORIDE 
2 1.83 CHLORIDE 
3 3.08 BROMIDE 
4 3.50 NITRATE 
5 6.55 SULFATE 

0.551 
38.705 
0. 293 
0.841 

95.759 

4243 
163362 

238 
1414 

102069 

38362 
1754790 

2300 
15913 

2825135 

Totals 136.149 271326 4636500 

n 

File: C:\DATA\111498\RAWDATA1 .D29 Sample: 987OL066-800 
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REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 

Pk. Ret Component 
Num Time Name 

10 2400 5¥.z 

Concentration 
ug/mL 

0.00 8.00 

Height 

600 

Area B l. 
Code 

1 1. 45 
2 1.75 CHLORIDE 
3 3.53 NITRATE 
4 6.95 SULFATE 

Totals 

0. 000 
33.268 
2.306 

76.383 

111. 957 

190 
17153 
138 

10832 

28313 

2168 
146282 

1267 
221272 

370990 

File: C:\DATA\111498\RAWDATA1.D3G Sample: 987GLOB LtUU 
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! Sample Name: 9810L066-008 Date: Sat Nov 14 20:21:59 1998 
! Data F i l e : C:\DATA\111498\RAWDATA1.D31 
! Method : C:\DX\METHOD\AS4A300.met 

,' ACI Address: 1 System : 1 I n j e c t * : 31 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ External 1 20 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. %Delta 
Num Time Name ug/mL Code 

1 1.45 0.000 170 1516 1 
2 1.75 CHLORIDE 32.484 8069 68874 1 
3 6.98 SULFATE 73.748 5031 104526 1 

Totals 106.232 13270 174916 

Fife: C:\DATA\111498\RA\¥DATA1 D 31 Sample: 98WL066-000 

TO i 2 / 1.75 

k 3/ 

0 U v 1 L _ ^ 

6.98 
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1 /" 1 k\p ' ! \ 

w 
I ; 1 I ! f^~>—I—I—!—i—!—I—!—I—|—I—I—!—I—!—!—!—!—I—•—!—!—!—!—I—!—:—I—I—|—!—I—i—I—I 
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Sample Name 
Data F i l e 
Method 
ACI Address 

CCV Date 
C:\DATA\111498\RAWDATA1.D32 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject**: 

Sat Nov 14 20:31:30 

32 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area B l . 
Code 

1 1.22 FLUORIDE 
2 1.77 CHLORIDE 
3 2.08 NITRITE 
4 3.07 BROMIDE 
5 3.45 NITRATE 
6 5.28 PHOSPHATE 
7 6.97 SULFATE 

10.481 
4 . 703 
, 931 
816 
759 
863 
808 

4 
4 
4, 
4. 
4. 

79344 
26221 
15245 
8874 
9514 
2925 
6628 

679347 
208851 
131789 
84400 
109834 
55100 
137644 

VI . VI V 

Totals 39.361 148752 1406966 

Fife: C:\DATA\111498\FLAWDATA1.D32 Sample: CCV 
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Sample Name 
Data F i l e 
Method 
ACI Address 

CCB Date 
C:\DATA\111498\RAWDATA1.D33 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject**: 

Sat Nov 14 20:41:12 19SC 

33 Detector: CDM-1 

PORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 

Pk. Ret Component 
Num Time Name 

L 2400 5H3 

Concentration 
ufe/mL 

0.00 8.00 

Height 

600 

Area Bl. 
Code 

1.77 CHLORIDE 0.144 93 1594 1 

Totals 0.144 93 1594 

Fife: C:\DATA\17 7'498\RAWDATA1D33 Sample: CCB 

10 ! 

0 

1 /2;T.4B77 
I I 

i—i—i—i—i—s—I—i—i—r 
i : i 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-009 
C:\DATA\111498\RAWDATA1.D34 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject** 

Date: Sat Nov 14 20:50 A r \ r> n 

x o o v 

34 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE, START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. 
Code 

O/TN . 1 j . -
W C X L.CI 

1 1.20 FLUORIDE 
2 1.83 CHLORIDE 
3 3.10 BROMIDE 
4 3.52 NITRATE 
5 6.92 SULFATE 

0. 220 
33.452 
0. 255 
0. 922 
12.716 

Totals 47.565 

1697 
146445 

158 
1604 

18184 

168087 

17008 
1515978 

1608 
17841 

371321 

1923756 

X 
<~1 

uS 

Hie: C:\UA lA\H 1498\HAWUATA1 .D34 Sampie: 981QLQSG-8GS 
20 

10 

1 } 1 ! 4 / 3.52 
3 / 3.10 

1 >\ 

\ ) 

i I 

I \ 
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I ! 1 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-009 
C:\DATA\111498\RAWDATA1.D35 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject**: 

Date: Sat Nov 14 21:00:21 199G 

35 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 2 2400 5Hs 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. 
Code 

1 1.22 FLUORIDE 
2 1.80 CHLORIDE 
3 3.52 NITRATE 
4 6.97 SULFATE 

0. 119 
31.460 
1. 087 

11.663 

Totali 44.329 

542 
84939 
800 

8152 

94433 

6628 
710216 
8764 

167886 

893493 

Fife: C:\DATA\111498\RAWDATA1.D3SSampte: 9818L088- 111 UJ 

' H i 
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1 / 1.2 J i, 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-009 
C:\DATA\111498\RAWDATA1 .D36 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject** 

Date: Sat Nov 14 21:09 C 1 i n n n 
J. X O C K> 

36 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START 

External 1 5 2400 5Hz 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/mL 

Height Area B l. 
Code 

1 1. 43 
2 1.77 CHLORIDE 
3 3.52 NITRATE 
4 7.00 SULFATE 

0. 000 
29.144 
1 .556 

11.864 

Totals 42.563 

200 
32713 
306 

3120 

36339 

2378 
260040 

3198 
65680 

331296 

ub 

File: C:\DATA\7 7 7498\RAWDATA7.D36Sample: 981QL066-UU9 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-010 
C:\DATA\111498\RAWDATA1.D37 
C:\DX\METHOD\AS4A300.met 
1 System : 1 In j e c t * * : 

Date: Sat Nov 14 21:19:23 1933 

37 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

Ext e r n a l 1 1 2400 5Hs 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area B l . 
Code 

1 1.22 FLUORIDE 
2 1.83 CHLORIDE 
3 3.08 BROMIDE 
4 3.53 NITRATE 
5 6.95 SULFATE 

Totals 

0. 120 
28.486 
0. 219 
0 . 252 
7 . 794 

36.871 

956 
136433 

98 
173 

10991 

148650 

10569 
1290176 

962 
1783 

225863 

1529352 

0 . 0 0 
0 . 0 0 

Fife: C:\DATA\111498\RAWDATA1.D37 Sample: 9810L066-870 
20 

10 

n L i 
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i I 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-010 
C:\DATA\111498\RAWDATA1.D38 
C: \DX\METHOD\AS4A30C). met 
1 System : 1 Inject** 

Date: Sat Nov 14 21:28:56 133C 

38 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 5 2400 5Hs 0.00 8.00 600 

Ret Component Concentration Height Area B l . XDeita Pk. 
Num Time Name ug/mL Code 

1 1. 45 
2 1.77 CHLORIDE 
3 7.00 SULFATE 

0. 000 
25.102 
7 . 739 

Totals 32.841 

180 
27808 
1960 

29948 

1778 
223283 
41306 

266367 

File: C:\DATA\111498\RAWDATA1.D38 SG.mofe: 9810L866-G70 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-011 
C:\DATA\111498\RAWDATA1.D39 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*! 

Date: Sat Nov 14 21:38:34 1S3G 

39 Detector: CDM-1 

VOLUME DILUTION POINTS RATE START STOP AREA REJ 

1 1 2400 5Hz 0.00 8.00 600 

REPORT 

External 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/ mL 

Area B l . %Delta 
Code 

1 1.20 FLUORIDE 
2 1.87 CHLORIDE 
3 3.08 BROMIDE 
4 3.52 NITRATE 
5 6.75 SULFATE 

1. 449 
51.217 
0. 453 
0.556 

42.bOl 

11879 
199355 

530 
810 

I-.5282 

96368 
2323703 

5200 
9058 

1254391 

Totals 96 2 67856 3688720 

File: C:\DATA\17 7 498\RA WD A TA 7 D39 Sample: 9810L066-G11 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-011 
C:\DATA\111498\RAWDATA1.D40 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject**: 

Date: Sat Nov 14 21:48:05 1998 

40 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 10 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area B l . SDeita 
Code 

1 1.22 FLUORIDE 
2 1.77 CHLORIDE 
3 3.53 NITRATE 
4 6.98 SULFATE 

u c 

-0.013 
44.011 
2. 303 

35.082 

524 
24134 

72 
4767 

2713 
195129 

779 
99232 

1 
1 
1 
1 

Totals 81.182 29496 297853 

File: C:\DATA\7 7 7498\RAWDATA7.D48 Sample: 9810L066-U1 7 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-012 
C:\DATA\111498\FAWDATA1.D41 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject**: 

Date: Sat Nov 14 21:57:37 199 O ' 

41 Detector: CDM-1 

PORT VOLUME DILUTION POINTS RATE START 

External 1 1 2400 5Hs 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area B l. 
Code 

1 1.20 FLUORIDE 
2 1.83 CHLORIDE 
3 3.08 BROMIDE 
4 3.52 NITRATE 
5 6.75 SULFATE 

Totals 

0. 681 
37.365 
0. 385 
0. 419 

41.175 

80.025 

5326 
157368 

408 
543 

53879 

217525 

46735 
1693901 

3967 
5792 

1212242 

2962637 

± 

1 
o 

n 

1 

File: C:\DA TA\111498\RA WD A TA1.D41 Sample: 9810L066-0 ? ? 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-012 
C:\DATA\111498\RAWDATA1.D42 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject** 

Date: Sat Nov 14 22:07:03 

42 Detector: CDM-1 

REPORT 

External 

VOLUME DILUTION POINTS RATE START STOP AREA REJ 

Pk. Ret Component 
Num Time Name 

10 2400 5Hs 

Concentrat ion 
ug/ mL 

0.00 8.00 

Height 

600 

Area Bl. 
Code 

0 / T \ _ T j _ _ 

1 1. 45 
2 1.75 CHLORIDE 
3 6.98 SULFATE 

0. 000 
32. 471 
34.319 

183 
16840 
4672 

2717 
142659 
96975 

1 
X 
1 

X 

Totals 66.789 21694 242352 

Fife: C:\DATA\ 111498\RAWDATA7D42 Ssmpfe: 987OL066-81L 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-001 
C:\DATA\111498\RAWDATA1.D43 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

Date: Sat Nov 14 22:16:47 •1 n n n 
J. O C \J 

43 Detector: CDM-1 

ff 
HE] 

PORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hs 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. 
Code 

sDc 11 a 

1 1.22 FLUORIDE 
2 1.77 CHLORIDE 
3 3.53 NITRATE 
4 6.98 SULFATE 

0. 198 
1. 794 
0 . 320 
4 . 459 

Totals 6.771 

1992 
8519 
320 

6151 

16983 

15562 
76613 
3404 

127324 

222903 

1 
1 
1 
1 

File: C:\DATA\7 7 7498\RAWDATA7.D43Sample: 987OL087-80'? 
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Sample Name 
Data F i l e 
Method 
ACI Address 

CCV Date: Sat Nov 14 22:26:18 1998 
C:\DATA\111498\RAWDATA1.D44 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t l * : 44 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area B l. 
Code 

1 
2 
3 
4 
5 
6 
7 

1.22 FLUORIDE 
1.77 CHLORIDE 
2.08 NITRITE 
3.07 BROMIDE 
3.45 NITRATE 
5.27 PHOSPHATE 
6.97 SULFATE 

10.632 
4.798 
5.021 
4.772 
4.812 
4 
4, 

935 
814 

84028 
26330 
15352 
8895 
9524 
2959 
6650 

689103 
213181 
134200 
83599 
111103 
55954 
137830 

Totals 39.784 153738 1424970 

uS 

File.: C:\DATA\111498\RAWDATA1.D44 Sample: CCV 
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Sample Name 
Data F i l e 
Method 
ACI Address 

CCB Date: Sat Nov 14 22:36:00 19: 
C:\DATA\111498\RAWDATA1.D45 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject!*: 45 Detector: CDM-1 

>0RT 

External 

VOLUME 

1 

DILUTION POINTS RATE START 

1 2400 5Hs 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. %Delta 
Code 

1.75 CHLORIDE 0.144 102 1583 1 

Totals 0.144 102 1583 

File: C:\DATA\111498\RAWDA TA 1.D45 Sample: CCB 
?\~\ 
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Sample Name 
Data F i l e 
Method 
ACI Address 

3?. 
Date: Sat Nov 14 22:45:37 l l 9810L067-001; 

C:\DATA\111498\RAWDATA1.D46 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 46 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hs 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area 61. %Delta 
Code 

1 1.22 FLUORIDE 
2 1.77 CHLORIDE 
3 3.53 NITRATE 
4 6.98 SULFATE 

0. 197 
1.785 
0. 331 
4. 451 

2002 
8458 
330 

6131 

15540 
76192 
3676 

127098 

Totals 6.765 16922 222507 

uS 

Fi le : C : \DATA\111488 \F tAWDATA1.D48 S a m p l e : 887OL087-001 * 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9S10L067-001?3 °' Date: Sat Nov 14 22:55:09 133G 
C:\DATA\111498\RAWDATA1.D47 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 47 Detector: CDM-1 

f 
RE] 

PORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hs 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/ mL 

Area Bl. 
Code 

1 
2 
3 
4 
5 
6 
7 

1.22 FLUORIDE 
1.78 CHLORIDE 
2.08 NITRITE 
3.05 BROMIDE 
3.45 NITRATE 
5.27 PHOSFHATE 
6.93 SULFATE 

10.658 
7 . 072 
5. 178 
5. 057 
5.238 
5.248 
9 . 942 

88075 
39474 
15814 
9117 
10489 
3176 
14159 

690791 
316585 
138405 
88762 

121320 
59636 

289351 

i . 

o 
V . 

. 
r\ 

\.< . 
r\ 
V . 
r\ 
K< . 
r\ 

Totals 48.392 180304 1704850 

ub 

File: C:\DATA\111498\RAWDATA1 D47 Sample: 9810L067-001 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-002 Date: Sat Nov 14 23:04:44 133! 
C:\DATA\111498\RAWDATA1.D48 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 48 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hs 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/mL 

Height Area B l . %Delta 
Code 

1 1.22 FLUORIDE 
2 1.75 CHLORIDE 
3 3.52 NITRATE 
4 7.00 SULFATE 

-0.001 
0. 826 
0.284 
2. 383 

Totals 3 .493 

518 
3352 
228 

3157 

7256 

2740 
32601 
2553 

65996 

103890 

1 
1 
1 
1 

r\ r\ r 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-003 Date 
C:\DATA\111498\RAWDATA1.D49 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

Sat Nov 14 23:14:14 13SG 

49 Detector: CDM-1 

External 

VOLUME 

1 

Pk. Ret Component 
Num Time Nanie 

DILUTION POINTS RATE START 

1 2400 5Hz 0.00 

Concentration Height 
ug/mL 

STOP AREA REJ 

8.00 600 

Area Bl. 
Code 

1 1.23 FLUORIDE 
2 1.75 CHLORIDE 
3 3.52 NITRATE 
4 7.00 SULFATE 

-0.026 
0. 684 
0.241 
1.641 

269 
2728 
140 

2085 

1152 
26122 
1516 

44062 

X 

1 
1 

Totals 2.541 5222 72852 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-004 
C:\DATA\111498\RAWDATA1.D50 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

Date: Sat Nov 14 23:23:45 1998 

50 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. SSDeita 
Code 

1 1.20 FLUORIDE 
2 1.77 CHLORIDE 
3 3.08 BROMIDE 
4 3.52 NITRATE 
5 6.82 SULFATE 

Totals 

0.521 
14.812 
0. 257 
0. 375 

25.889 

41.854 

4417 
73876 

170 
446 

36062 

114972 

36406 
668494 

1648 
4724 

760553 

1471825 

1 
1 
1 
1 
1 

0 

File: C:\DATA\1114981RA WD A TA ID 50 Sempie: 9819L067-8G* 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-004 
C:\DATA\11149S\RAWDATA1.D51 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 

Date: Sat Nov 14 23:33:17 1938 

51 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 

Pk. Ret Component 
Num Time Name 

1 2400 5Hs 

Concentration 
ug/mL 

0.00 8.00 

Height 

600 

Area Bl. XDelta 
Code 

1 1.22 FLUORIDE 
2 1.75 CHLORIDE 
3 3.53 NITRATE 
4 6.97 SULFATE 

0. 035 
14.444 
0. 866 

23.290 

Totals 38.636 

617 
18715 
106 

8157 

27595 

3371 
159210 

928 
167616 

331125 

1 
1 
1 
1 

File: C:\DATA\111498\RAWDATA1.D51 Ssmple: 9818LG87- l l l I St 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-005 
C:\DATA\111498\RAWDATA1.D52 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

Date: Sat Nov 14 23:42:49 1998 

52 Detector: CDM-1 

REPORT 

External 

VOLUME 

1 

DILUTION POINTS RATE START 

1 2400 5Hz 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area B l . 
Code 

o / n . i i . . 

1 1.18 FLUORIDE 
2 1.95 NITRITE 
3 3.07 BROMIDE 
4 3.52 NITRATE 
5 6.52 SULFATE 

0. 302 
219.507 

1. 001 
0. 328 

106.426 

1967 
323213 

1415 
307 

110070 

22281 
5892912 

15142 
3598 

3140350 

Totals 327.564 436973 9074283 

uS 

File: C:\DATA\111498\RAWDATA1 .D52 Sample: 9810L067-GG5 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-005 
C:\DATA\111498\RAWDATA1.D53 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

Date: Sat Nov 14 

53 Detector: CDM-1 

f 
RE] 

PORT 

External 

VOLUME 

1 

Pk. Ret Component 
Num Time Name 

DILUTION POINTS RATE START STOP AREA REJ 

20 2400 5Ha 0.00 8.00 600 

Height Concentration 
ug/ mL 

Area Bl. 
Code 

1. 45 
1.77 CHLORIDE 
3.08 BROMIDE 
6.98 SULFATE 

0. 000 
115.080 

3. 991 
81.499 

1139 
30622 

62 
5563 

25823 
256640 

603 
115978 

7 
n 

Totals 200.570 37386 399044 

Ub 

File: C:\DATA\111498\RAWDATA1.D53 Sample: 98WL087-UUi 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-005 
C:\DATA\111498\RAWDATA1.D54 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

Date: Sun Nov 15 00:01:53 

54 Detector: CDM-1 

REPORT 

External 

VOLUME 

1 

Pk. Ret Component 
Num Time Name 

DILUTION POINTS RATE START STOP AREA REJ 

50 2400 5Hs 0.00 8.00 600 

Height Concentration 
ug/ mL 

Area B l. 
Code 

1 1. 45 
2 1.75 CHLORIDE 
3 7.02 SULFATE 

0. 000 
101.071 
82.487 

176 
10258 
2100 

1431 
86933 
44316 

Totals 183.558 12534 132680 

File: C:\DATA\17 7498\RAWDATA7.D54 Sample: 9810L067-0G:. 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-006 Date: Sun Nov 15 00:11:30 1330 
C:\DATA\111498\RAWDATA1 .D.c5 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 55 Detector: CDM-1 

flic >0RT 

External 

Pk. Ret Component 
Num Time Name 

VOLUME DILUTION POINTS RATE START STOP AREA REJ 

L 2400 5Ha 

Concentration 
ug/mL 

0.00 8.00 

Height 

600 

Area Bl. 
Code 

1 1 22 FLUORIDE 0 . 008 605 3343 1 r \ r\ r\ 
V . u u 

2 1 77 CHLORIDE 0 819 3438 32272 1 r\ r\ r\ 
K' . U \./ 

3 3 53 NITRATE 0 244 157 1591 1 r\ r\ r\ 
V . \' 

4 7. 02 SULFATE 3 938 5391 111920 1 f \ ,-\ rv 

u . \.> <» 

T o t a l s 5 . 009 9592 149126 
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Sample Name 
Data F i l e 
Method 
ACI Address 

CCV Date 
C:\DATA\111498\RAWDATA1.D56 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 

REPORT 

Sun Nov 15 00:21:02 1998 

56 Detector: CDM-1 

VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl . o / n . i i . . 

Num Time Name ug/mL Code 

1 1 9? FLUORIDE 10.456 85200 677773 1 r\ ri r\ 

2 1. 77 CHLORIDE 4.790 26130 212823 n rt r\ cv 
Ki . K' K' 

3 2. 08 NITRITE 4.950 15252 132307 n r\ r\ r\ 
Kl . K> K> 

4 3. 07 BROMIDE 4.354 8927 85090 o r\ r\ r\ 
Kl . Kl K> 

5 3.45 NITRATE 4.803 9510 110894 o r\ r\ r\ 
Kl . K> Ki 

6 5.27 PHOSPHATE 4.993 2980 56638 1 
X 

r\ r\ r\ 
Kl . Kl Kl 

7 7 . 00 SULFATE 4.827 6680 138188 1 r\ r\ r\ 

K* . KI KI 

Totals 39.674 154678 1413713 

File: C:\DATA\111498\RAWDATA1.D58 Sample: CCV 
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Sample Name 
Data F i l e 
Method 
ACI Address 

CCB Date: Sun Nov 15 00:30:36 19S( 
C:\DATA\111498\RAWDATA1.D57 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 57 Detector: CDM-1 

PORT 

External 

VOLUME DILUTION POINTS RATE START STOP AREA REJ 

1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/mL 

Height Area Bl. %Delta 
Code 

Totals 0.000 0 0 

Fits: C:\DATA\111498\FtAWDATA1 D57 Sampie: CCB 
20 , 

Ub 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-007 Date: Sun Nov 15 00:40:13 
C:\DATA\111498\RAWDATA1.D58 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 58 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/mL 

Height 
Code 

1 1.23 FLUORIDE 
2 1.75 CHLORIDE 
3 3.55 NITRATE 
4 7.03 SULFATE 

•0 . 032 
0. 455 
0. 235 
1. 361 

Totals 2. 019 

173 
1585 
142 

1710 

3610 

703 
15721 
1384 

35788 

53596 

File: C:\BATA\77 7438\RA%VBATA1 D58 Sample: 387 8L887-8H 
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Sample Name: 9810L067-00S Date: Sun Nov 15 00:49:44 133G 
Data F i l e : C:\DATA\111498\FAWDATA1.D59 
Method : C:\DX\METHOD\AS4A300.met 
ACI Address: 1 System : 1 I n j e c t * : 59 Detector: CDM-1 

'ORT 

External 

VOLUME 

1 

DILUTION POINTS RATE START STOP AREA REJ 

1 2400 5Hs 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area B l . 
Code 

1 1.20 FLUORIDE 
2 1.80 CHLORIDE 
3 3.08 BROMIDE 
4 3.52 NITRATE 
5 6.82 SULFATE 

Totals 

0. 820 
15.516 
0.259 
0. 357 

28 .817 

7118 
80957 

170 
390 

39477 

55738 
700481 

1680 
4302 

847089 

4b.769 12S113 1609290 

Fife: C:\DATA\111498\RAWDATA1 D59 Sample: 9810LGG7-GGG 
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Sample Name: 9810L067-009 Date: Sun Nov 15 01:18:19 1998 
Data F i l e : C:\DATA\111498\RAWDATA1.D62 
Method : C:\DX\METHOD\AS4A300.met 
ACI Address: 1 System : 1 I n j e c t * : 62 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Ks 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug, mL 

Area B l . 
Code 

1 
2 
3 
4 
5 

1.20 FLUORIDE 
1.85 CHLORIDE 
3.07 BROMIDE 
3.52 NITRATE 
6.70 SULFATE 

0.319 
46 .624 
0. 452 
0.234 

54.252 

Totals 

2377 
185397 

520 
130 

66689 

23378 
2114857 

5180 
1354 

1598654 

101.881 255114 3743423 

Fife: C:\DATA\111498\RAWDATA1 D62 Sample: 9810L 887-88: 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-008 Date: Sun Nov 15 01:08:48 199! 
C:\DATA\111498\RAWDATA1.D61 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 61 Detector: CDM-1 

PORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 

Pk. Ret Component 
Num Time Name 

> 2400 5Hz 

Concentration 
ug mL 

0.00 8.00 

Height 

600 

Area Bl. 
Code 

1.22 FLUORIDE 
1.75 CHLORIDE 
3.53 NITRATE 
6.98 SULFATE 

0 . 091 
13.642 
1. 038 

23.283 

Totals 38.054 

695 
13695 

81 
6421 

20893 

3970 
119075 

717 
133166 

256929 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-008 
C:\DATA\111498\RAWDATA1.D60 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 

Date: Sun Nov 15 00:59:16 1938 

60 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 2 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/mL 

Height Area B l . 
Code 

1 1.20 FLUORIDE 
2 1.77 CHLORIDE 
3 3.08 BROMIDE 
4 3.52 NITRATE 
5 6.92 SULFATE 

0. 653 
14.386 
0. 409 
0.536 

24.310 

Totals 40.294 

2837 
38600 

77 
? 1 ? 

17303 

59029 

23873 
322060 

695 
2168 

354733 

703529 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-009 
C : \DATA\111498\RAWDATA1.D63 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 

Date: Sun Nov 15 01:27:51 1998 

63 Detector: CDM-1 

REPORT 

External 

VOLUME 

1 

Pk. Ret Component 
Num Time Name 

DILUTION POINTS RATE START 

10 2400 5Hz 0.00 

Concentration Height 
ug /mL 

STOP AREA REJ 

8.00 600 

Area Bl. 
Code 

1 1. 43 
2 1.75 CHLORIDE 
3 7.00 SULFATE 

• 

0. 000 
40.390 
43.986 

180 
21058 
6087 

1776 
178667 
125542 

Totals 84.376 27326 305985 

Fife: C:\DATA\17 7498\RAWDATA1 D63 Sample: 9810LLW7- o rt ,-> 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-010 
C:\DATA\111498\RAWDATA1.D64 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sun Nov 15 01:37:22 

64 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area 61. "oBelta 
Code 

1 1.20 FLUORIDE 
2 1.83 CHLORIDE 
3 3.07 6R0MIDE 
4 3.52 NITRATE 
5 6.80 SULFATE 

Totals 

0. 376 
34.458 
0.375 
0.275 

33.276 

68.760 

2951 
153404 

390 
220 

44784 

201748 

27085 
1561726 

3782 
2332 

978823 

2573748 

X 

1 
1 

o 

1 

Fife: C:\DATA\717498\RAWDATA7.D64SGmpfe: 9810L067-C 1111 
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0 • - i 

- i — i — r ~!—i—r i—i—i—r 

5 6 
~i i i i i 

8 
Minutes 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-010 
C:\DATA\111498\RAWDATA1.D65 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

Date: Sun Nov 15 01:46:54 133! 

65 Detector: CDM-1 

PORT 

External 

VOLUME DILUTION POINTS RATE START 

1 10 2400 5Hz 0.00 

STOP AREA REJ 

8.00 600 

Pk. 
Num 

Ret Component Concentration Height Area Bl. SSDelta 
Time Name ug/mL Code 

1 1. 45 
2 1.75 CHLORIDE 
3 7.00 SULFATE 

0. 000 
29.560 
28.194 

Totals 57.754 

170 
15337 
3786 

19293 

1560 
129425 
78877 

209862 

Fife; C:\DATA\111498\RAWDATA 1.D65 Sample: 9876L087- t I I I I 

20 i 

10 

0 
~!—i—r 

0 

2 / 1.75 

3 / 7 00 

I i 

1 /• i M 

T i — T I — i — i — i — i — i — i — i — r -i—i—i—r 

4 
Minutes 

- i — i — i — | — i — i — r " ! — i — i — i — i — | 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-011 
C:\DATA\111498\RAWDATA1.D66 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

Date: Sun Nov 15 01:56:24 A /-> r\ o 
i. O O K> 

66 Detector: CDM-1 

REPORT 

External 

VOLUME 

1 

DILUTION POINTS RATE START 

1 2400 5Hs 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug 'mL 

Area B l . 
Code 

1 1.22 FLUORIDE 
2 1.77 CHLORIDE 
3 3.52 NITRATE 
4 7.00 SULFATE 

Totals 

0. 173 
0.991 
0. 322 
3. 410 

4.896 

1803 
4357 
310 

4592 

13995 
40070 
3446 

96342 

11062 153853 

Fife: C:\DATA\111438\RAWDATA1.D68 Sampie: 981QL067-U17 

10 

uS 
1.77 4 / 7.00 

oL 

0 

1 / 1.22A 
I JI 

! \ 

1 

3 / 3.52 

i i i i 

5 
Minutes 

j \ 
— i i r 

8 

no 



Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-012 Date: Sun Nov 15 02:05:5 
C:\DATA\111498\RAWDATA1.D67 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 67 Detector: CDM-1 

>0RT 

External 

VOLUME DILUTION POINTS RATE START STOP AREA REJ 

1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. 
Code 

1 1.23 FLUORIDE 
2 1.75 CHLORIDE 
3 3.52 NITRATE 
4 7.03 SULFATE 

•0.015 
0. 881 
0. 378 
1.900 

Totals 3. 144 

331 
3585 
444 

2461 

6821 

35066 
4790 

51721 

93419 

File: C:\DATA\111498\RAWDATA7.B67 Sampie: 9810L86F-012 

10 

0 

2 / 1.75 

1 / 1.23A 3 / 3.52 

4 / 7 03 
i 
i 

/ ^ 

y v 

0 2 
n i i r 

4 5 
M inutes 

8 
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Sample Name: 
Data F i l e 
Method 
ACI Address 

CCV Date 
C:\DATA\111498\RAWDATA1.D68 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 

: Sun Nov 15 02:15:26 

68 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5H3 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. •'ours i v a 

Num Time Name ug/mL Code 

1 1. 22 FLUORIDE 10.071 80163 652875 1 r\ r\ r\ 
V . 

2 1. 77 CHLORIDE 4.788 26510 212740 r\ r\ r\ 
V . u u 

3 2. 08 NITRITE 5 . 024 15432 134291 2 r\ r\ r\ 
V . V V.' 

4 3. 05 BROMIDE 4.819 8738 84449 o r\ r\ r\ 
V . V.' U 

5 3. 45 NITRATE 4. 840 9645 111779 o r\ r\ r\ 
V . U V 

6 5.28 PHOSPHATE 4.952 3015 56154 1 r\ r\ rt 
V . \.> u 

7 7 . 00 SULFATE 4. 862 6724 139244 1 r\ r\ r\ 
V . V \.> 

Totals 39.357 150228 1391532 

ub 

Fife: C:\DATA\111498\RAWDATA1D68 Sample: CCV 
I'd 

m 

0 

i—i—r 

0 

li 
3;/ 2. OS 

! 1 i 

I I 11 
I M 

I. I \ 

. \l \ 

6 / b.28 

/ \ 

7 / 7.00 

i \ 

/ V 
T — i — i — r T — i — i — r ~i i n i ) i i—r 

i 

4 5 
Minutes 

"i i i i i i r 
i 

i—[—i—i—i—r 

7 8 
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Sample Name: CCB Date: San Nov 15 02:25:08 133! 
Data F i l e : C:\DATA\111498\RAWDATA1.D69 
Method : C:\DX\METHOD\AS4A300.met 
ACI Address: 1 System : 1 I n j e c t * : 69 Detector: CDM-1 

^SPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hs 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. %Delta 
Num Time Name ug/mL Code 

ub 

Totals 0.000 0 0 

Fil&: C:\DA TA\111498\RA WDA TA 7. D69 Samp/e CCB 
t u 

10 

0 

1 / 1 7 

\ 

j i i i i |— i—i—i—i—|—i—i—!—i—j—i—i—i—i—j—i—i—;—:—j—i—i—i—i—j—i—;—i—i—|—i—i—i—i—| 

0 1 2 3 4 5 6 7 8 
Minutes 
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Recra LabNet 
Philadelphia 

Analyst 

pH (Electrometric) 
(Aqueous pH, Soil pH, Corrosivity by pH) 

pH Meter ID* . 

Slope: 3lE 

Method (circle one): 
21-15-0150.1 R e ^ ^ e r ^ 

vCTTTV <^.rt 21.15.9045 Rev.7^0ih^> 

Logbook #: LP\OTI 

Prep Batch: ^ friffl/) o 
Worksheet: V A ID?A 

RFW #/Standard 
pH j pH [ pH 

Reading 1 i Reading 2 i (average) 
Solid Prep/ 
Comments 

Temp 
•C Time 

10 ' i 

j j *7.cz 
10 

7'3 

OL> Z ; ; 

; ; 

1 7^ 
0& 3 9.'AI | 9.4*7 j 9. OS 1 ?* 
W 9t~t* j 9uV | q.u5 731 

JOS \ j Q-Vt' 1 /Ot>L> 9 09 \ Qo")- j q.c3 I 
Oft <?./V | ; <).|3 / 

q.«/9 ; 4 ^ ; 7* 
art ; 9 .w ; 9.40 

7 " 
7- i 3 

°1'66 Ql? *W 7* 
017 

; 1 o.» vz 

4 ! Q.tf : ^-i*o 
"R" = replicate Note: Sample pH is measured at 2S*t O.S'C 

Standard: 10 Prep Date Exptr Date 

10 Buffers 

20 Buffers 7 

Reviewed By/Date: 

RFW21-21L-016/F-07/97 Page# n J 5 
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Recra LabNet 
Philadelphia 

Analyst:_Oli 

pH (Electrometric) 
(Aqueous pH, Soil pH, Corrosivity by pH) 

Method (circle one) 
21-15-0150.1 Rev 

pH Meter ID#:_ 

Slope: • 9^-9 
21-15-9045 Rev, (feoill 

ail 
Logbook #:. 
Prep Batch: 
Worksheet: 

R" = replicate Note: Sample pH is measured at 25** 0.5*C 

Standard: IO PrepOate ExpirDate 

Reviewed By/Date: 

RFW #/Standard 
pH | pH j pH 

Reading 1 i Reading 2 i (average) 
Solid Prep/ 
Comments 

Temp 
•C Time 

£<V/y Nol-co^ ft'5" j 
ooi 

Cob #.9a | 3 9^ jsjqi 

Q.wo j 9.A..0 j 9-u*> 

9 7/y ; </w, ; q 

9-*> j \ °\ 30 

rX><i ^ 9.«Sl [ 9.37 [ 9 .as 
u i 1 v 1 

Oil 

on 1A 
1 

OH 

0O7 1 

vol 9.a» ; 903 | 9-0<" 1 ^ 

OD% 0. 99 | | S-TT-

ficr ^L^JU | - | /D-03 

3. LA j 9.^4 | %UT7 

9'° 

9 07 | 9o? | ?'* 
! j /n.os 

i ^ i 

t r 

RFW21.21L-016/F.07/97 Page # .1 G 

115 



i i hit ns*5S?_Mi m t m i i i i iti i i itit 

vr 

IS * ?f I 

5 
85 

fl Is 

Si 

> > > M ! M M » M M H M M M M » M M H H M » M M 
3 a a 3 3 3 3 3 3 2 2 3 2 3 3 3 3 3 3 3 3 3 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

=1 Ii S 
: 5I fill 

3 K ill | 
-----

III » 

5? 

Ililliiilillliiiiiiiililifilllliififiififiiii 

IE' 
Iliilllliiliiiiilllllllllllllliiiiiliiiiiil: *» 

iiliiiiiii§§iii!iiilililil!iil!li!i!l!!lllll ' 

,!|J 
1! * 

a i 
8 i: 

| | ^ 

il ^ 

Wt 

im 

;'I8c 
.I8c 
:T86 
T86 

MVS 
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Recra LabNet 
Philadelphia 

Analyst: I t P c & J 

D a te :_ i i i l 3M 

pH (Electrometric) 
(Aqueous pH, Soil pH, Corrosivity by pH) 

pH Meter ID#:_ 

Slope: _ °\ % 

-

Logbook #:_ 
Prep Batch: 
Worksheet: PH mi -

"R" - replicate Note: Sample pH is measured at 25't O.S'C 

Standard: ID Prep 0»e Expir Date 

10 Buffers II )• <?v 
20 Buffers , 7V 

r 
1 X • 

Reviewed By/Date: 

RFW21.21L.-016/F.07/97 Page* 

RFW ^Standard 
pH J pH ; pH 

Reading 1 ( Reading 2 i (average) 
Solid Prep/ 
Comments 

Temp 
•C Time 

_i i \(X^O cJ i * v till 

i l 3 f 

IO 

J M oo | j <v <) 

' | 10 0 il' UC. 

c\ k hi ICQ- OOf I i : Y<7. 

tr.Si 

n& 
10 
in ? 11:to 

<?sr"t-3Mr- ooi ^f-srSj ff^' 12: iy 

(J-SJ 

n-v*\ 7 ^ - ; 7 :&r 2i>? ^>2Z>f^L 

?V«>t, 6? - f>o\0 Kl Jo 

4.0/ • " | W W /VJ3 

"? -
/o / i / i / L 1 

: j 

! I 'if r 5 

117 



: : : : : : : : : : : : : : : 

fiii 
n i 

is 
if 
s 
ii 

-M llif 

i 

I 
3 

in | 
1-3 

•a 

P3 

5* 
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Recra LabNet 
Philadelphia 

Extracted By: 
Extraction Date: 
Start Time/End Time 

PETROLEUM HYDROCARBON PREP 

Logbook #: 
Prep Batch. 
Analysis Log: 

S>1-15-0418.1 (W) Rev. 00A 

RFW# pH<2 Weight/Volume Final Volume Spiking Info /Comments 

-LCt \ s 
£ X r * d C c i . i 

j 
1 

- f / / 

-DDI 

••W 3 i 

I 

/ 

/ 
/ • 

"R"= replicate, "S" = matrix spike, T* = matrix spike duplicate 

Standard: ID Prep Date Exptr Date 

LCS /ay ^(y 
MS 

' ' I I I 
RPW 21 -21L-016VO-07/97 *»ge#013 

119 



Recra LabNet 

Philadelphia 

Petroleum Hydrocarbon or Oil/Grease by IR 

Extracted By:_£lL__/ 

Extraction Date: J£IJJ_2J 

ANALYSIS: 
Analyzed By: 

Start Time: 
End Time: 

If- <sv 
Analysis Date: /c -T-O 
Start Time: > 1; 
End Time: / < 1 f 

Logbook #: 6 ^ 
Prep B a t c h f 2 ? ^ H-cO^Ja 
Worksheet: T f H !o t .o / r 
Method #: 21-1S-0418.1 rev. (Wl 

21.15-9071.1 rev. (SI 
21-15.0413.2 rev. (W) 

RFW# PH 
<2 

Initial 
Wtor 
Vol 

(g/mL) 

% I Final 
Solids J Vol 

(mL) 

Dil Absorbance (cm ) Final 
Result 

Comments, 
% Rec. 

O/G HCIR 

'3 S t v U 

3 f 2 

/ i£4 

<5-t>3 

-CIO 
"5TT 
OHOH ft»»^\ r. 

n.511 

2 3 ^ 

-0f 7̂  

ton 7 I -i-

Example Cafcxifc 

Standard: 10 

mo/U »R»Dx 

Prap Data 

FV 

Expir Data 

ICAL 
ICV/CCV 

• %<^ 
1 

LCS 

MS 

RFW21-21L-O0*R^XV97 

Whan* 

R a conoantrabon of Petroleum Hydrocarbons aa 
dataiiiwiad front tha calibration curva 
(mo/100 mL). 

0 extract dilution factor, if used. 
V « volume of •ample, in L. 
FV final volume of extract, mL. 

Reviewed By/Date: 

Page# fj 4 8 120 



R e C r a LabNet 

Philadelphia 
EXTRACTION: ^ 
Extracted By: PVn 

Extraction Date: \& ^ ^9 
Start Time: \[ ^ 

Petroleum Hydrocarbon or Oil/Grease by IR 

End Time: 

ANALYSIS: 
Analyzed By: fl*^ ^ 
Analysis Date: i<a 7

t < £ '7 
Start Time: f S ' ^ 
End Time: ^-9 

Logbook #: k ^ 
Prep Batch: ^^LHCQT^TT 
Worksheet:-HE ft |GT£ 4 
Method #: 21-15-0418.1 rev. (W) 

^ 21-15-9071.1 rev. (Si) 
21-15-0413.2 rev. (W) 

Example Calculi 

Standard: 

don: Corcantraoona 

IO 

mp/L) • RxDx 

Prap Data 

FV 

Expk-Oata 

ICAL 

icv/ccv rl 4 
LCS 

! % 
MS 

RFW 21-21L-004/R-06797 

Where: 

R 

D 
V 
FV 

concentration of Petroleum Hydrocarbons i 
determined from the calibration curve 
(mg/100 mL). 

extract dilution factor, if used, 
volume of sample, in L 
final volume of extract, mL 

Reviewed By/Date: J2t "Wit 

Page # 049 121 
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aa c 

fill 
Is ft 
r 

ki 
Ifl i 
3-5 

i i 

CS £ E SSI' 

si § 
m m 

cc a a 

i i i i 
.* * 3 > 

8 
y 
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I 
r> 
aa 
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! Si 
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4 

, , u • * * t H' * * t. » *.» i «k * t i:"» « i i i i .* » • i i t i ; i t i • t » • i i j i * i v 11 ; 

# 

, 200 
400 * • 

* Net absorbance of standards 
0 . 013 
0. 044 
0 .201 
0.393 
0.81 5 

* 
* 

LSF: s 1 ope 9. 6£'3e_@c.'; M-intercept -3. &14e-85; corr el at ion 0. '39'?" 
I.J 1 

123 



m * * « 

62-. 51. 
siee 3 90S c'SQy cm-'1 £?Gw 
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•I 

,, i. k * .* A * * .i * >: ». A t ;t t -k i i • * i Jr s ;s i ,» * :t * ,i I; A !; * x i jf I j i | j ; } ; :»; * * s y ;jr 

i -V 1. 1 >• 1 

! M IJ i 
i V V .. 

I V i 

A/ 

4 8 0 . S 5 
3 i yy 36 yy 

\ i'i/ 

;9yfi crrr £,- 00 
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» t v. > r •>' * y i .1' i i i. •. .-. « » 1 •i ., ) «• ,l J< i >; > 

i j ; U t i • « i i •« \ ••; * * •* .* :* * '* i '* .* * .( M * i t 1 < * M 1 * * * *' « * * .* 

14:14 

63.75 
:-:yyy cm" 
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1 

« i: * .;. .;i t \ * s t * ;• * *• v {.; t ••; * y * v «•• i 

«* » 

03. 60 
P e t r e l euin hMdroc-arfoons spec t rum 

! j V J 

9S. 74 
\ i yd : :nny S y y y : ?yy 
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* 

* 

* * * * * * * * * * * * * * * * : * . * * * * * * * * * * * * * * * * * * : * * * * 
i 

* * * *. c t: * * * * * * * * :* 

* ffi a ffi p I © x c is r 
6 L H C 096—L. C I 

* 
* 

99.89 
14; £3 

40.43 
3 i 0& 3yOG £yy& cm*1 

128 



K > • f f * 1 1 .* t: •• - ( • •? ; • . -r * t *;.« K » x * ' : • • -'• - * .*' * ' * *• ' '< • + \ ?: t ; ' v * *; 

. S i f t : * :* * * * T * t :t t t t * u n t i » » t ( .t * * .* t * * * * » T :*• >: A .* 1 1 f ». * * * * t • * * 

; S '3'"' o C -3 r b o r i S S p •? c + r • U Hi 

j y y y £ 9 y 0 : ' S y y 'OB 
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» t * t i t »t c » t :t I • ( 11 i a t n u » * .* ,K * :X * * * .V * :* * 

100.77 
14: - 1 

••, pi 

II1 I. 

89.52 
j 1 y£i cm"1 £766 

130 





il 

x .* * .* * i k k *: :* * * M * t * * :* * * * * * * i * * * •( s .* w = J s t U . u t i U ! i i « * l » t 

; 4 H 

9 0 . 6 2 
>l*um hstdrocarbons soee+r-um ?. 4 : • 

76.46 
i 1 SO y y y y c 'yyy i S y y cm-' "'00 

132 • 



* V >, s < .:• *: i: » ,. t * .>. , * t t (., i t i » t; * +. 

i j: t t f t J i i M u . t *'i U '>' ; t * u ' < * t t * i • t i i t i » t t. ' t ( ! t : t t H A i f | * 

* 
t 

.* 

-:S I 0L06&--0 1 X 

. ."'4 

T ! 

Pe+ro1 sum hudrocarfc 

l.rvv>-,. 

89.17 
J i 00 3000 C'900 cnr 1 , £ /0& 
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>• 11, * jt t M : « * t < < * » < « « *: * :•• A * i ; •• >• •< «• ? T V <-' r. <; * *; * * » 
.* * ' ' ' i~ "• - :: - ^ 
i ^ ~ -?. " ~ - V ' - "' .'. i : • • * 
* " ;K .;•" •;• ~ ::: .. 

*' 
•t P e r K . ' - . M o d e l --0-" ' .* 
* ' ip^. . ' . ••/<••; - r i :^ ? " ' * 

* * * * * * * * * * * * * * * * i t t « U * i i a * u « u ) t t j | i » « l j i 

»• 9310L066-012 
* "Jet a^sortanr:-

* 
* 
* 

; c a r b o r 

•': P e t r o l sum hMci roo-arbor .s s p e c t r u m 14: 5? 

i ; 
1 .1 
i 1' 

3 i y y i 0 0 0 £ 8 y e cm-* £7 y y 
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**** * * * * .* ******** * * * ********* * x X :t * .* .* * :*: * * * .* * 

* 

* i .* * * * 

Y: Petroleum hH^rccarbons spectrum 

64.0? 1 
;166 £866 enr1 £766 
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'* * * .* .* * 4 .* * :*: * * * * « * i . i % i i . v * * * . i i f * i r n ^ u u j ' i S t s f f i 5 < f t • 

*. 

* * * * * * » k * * * * * * * * * * * * f * * * * .* * * * * * * * * »• * * * * * * * * * * * * * * * 
* 

it: 

* * * 

* 
* 
* 

mazy 
V: P e t r o l e u m h y d r o c a r b o n s s p e c t r u m 

! >,<1 ,' 

.5: 11. 

iV'.if 

1 . :Al\ 
1/ I 1 i I 

" 1 ' V 

99 .26 
3100 3000 c'900 •'800 2700 
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• ! 
i 

i • 

97.29 1 
Pe + r"-o i *U-ri> L"i'-|d'-'OC 3f riceoT-um 

9 4 . 7 1 
31 OG 30G& d'yoo cm-' , cl.-

/ 

- I r 
700 

138 
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* s * i » » i .j: >: f t i t i i i * 

•* * ;f: X .* ,t ;l: * !•: * » » « * A * * * 1 * = v • :j: :* * * * ,* .»: .* ,t. :*• l i d > .» « * • 

* Met 

•.T ! 
I 

i 

• f j e c t . run 

92.60 
i, . j 

3100 JO00 3900 cb'Wy cm-' 2700 
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.!, +. t: x x i. i '<: *• i ?. v * .( » * v < i * v .4 

* 
1 ; * ... * » 

' *^ro 1 eur» ':'Mcipoc 3*''K:ons so&o'tr'.jio 
102.89, 
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1 f 1 
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I 1 
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Recra LabNet 
Philadelphia 

Extracted By: 
Extraction Date. 
Start Time/End Time: T^v 

PETROLEUM HYDROCARBON PREP 

tO 11 I E 
Logbook #: 
Prep Batch: 
Analysis Log: 

71-15-0418.1 AAA Rev. 00A 

RFW# pH<2 Weight/Volume Final Volume Spiking Info./Comments 

-LCi i 

L_ -c r 
-60 (c 

-ec -) 

-Qtd 

•01, 

-Ol X ** 

— 

1 
"R"= replicate, "S" = matrix spike, "V = matrix spike duplicate 

Standard: 10 Prep Date Expir Date 

LCS L^tlrlOi 'h to.i'i. fY 
MS L 2 
KPVV 21-211.-018/0-07/97 

"{{(.lib 
t>age#014 

142 



Recra LabNet 

Philadelphia 
EXTRACTION^ -
Extracted By: Q d f 
Extraction Date: fv-Af "o 
Start Time: 
End Time: f^jpr^U cv 

Petroleum Hydrocarbon or Oil/Grease by IR 

ML ANALYSIS: 
Analyzed By: 
Analysis Date: / /7- j7 
Start Time: /«?. 3 1 
End Time: J 5 ~# 

Logbook #: < ^_^ C ^ £ > 

Prep Batch:. 

Method #: 21-15-0418.1 rev. (W) 
21-15-9071.1 rev. (S) 
21-15-0413.2 rev. (W) 

RFW# 1 PH 
<2 

Initial 
Wt or 
Vol 

(g/mL) 

% 
Solids 

Final 
Vol 
(mL) 

H Dil Absorba 

O/G 

nee (cm'1) 

HCIR 

Final 
Result 

Comments, 
% Rec. 

Z-feV c-i 9^ 
l>) Zc?v 

7 9^1 . o-tlx (si 3 W 

1 COOS' 
CC]/ < 

3 5 ^ 3 

'•JS? 
c cay 

-tcs- 2 ill 

c « 9 

o ea i 
0-118 

1 cc\/ i L < 

"R" = Replicate, "S" » Matrix Spike, *T* * Matrix Spike Duplicate 
Example Calculation: Concentrations mg/L) » R x D x FV 

Standard: 

ICAL 

ICV/CCV 

I LCS 

MS 

ID 

3L 

Prep Date ExpirDate 

V 
Where: 

R concentration of Petroleum Hydrocarbons as 
determined from the calibration curve 
(mg/100 mL). 

D » extract dilution factor, if used. 
V « volume of sample, in L 
FV final volume of extract, mL. 

(£> ' t f ^ Z ^ 

Reviewed By/Date: 
"/kf 
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Petroleum Hydrocarbon or Oil/Grease by IR 

Logbook #: & 

Recra LabNet 

Philadelphia 
PXTRACTION: - ^ ANALYSIS: 
Extracted Bv: fffff Analyzed By: 
Extraction Date: t c - J l - l c * Analysis Date: 
Start Time: Start Time: 
End Time: /«g -c»7 End Time: 

At' Prep Batch: ^Uj/CC^"? 
Worksheet: Tj 2zL 
Method #: 21-15-0418.1 rev. (W) 

21-15-9071.1 rev. (S) 
21-15-0413.2 rev. (W) 

RFW# PH 
<2 

Initial 
Wt or 
Vol 

(g/mL) 

% 
Solids 

Final 
Vol 

(mL) 

Absorbance (cm') Final 
Result 

O/G HCIR 

Comments, 
% Rec. 

"l <yv 

t ( 
- t i l 

cC 

-R- > Replicate. "S* • Matrix Spika, T" * Matrix Spite Ouplicata 
Example Calcult 

Standard: 

Bon: Concentrations 

ID 

mg/L) " R x D x 

Prep Date 

FV 

ExpirDate 

ICAL 

ICV/CCV h 
ICS 

MS 

Where: 

R 

D 
V 
FV 

concentration of Petroleum Hydrocarbons as 
determined from the calibration curve 
(mg/100 mL). 

extract dilution factor, if used, 
volume of sample, in L 
final volume of extract, mL 

Reviewed By/Date: 
/'//*/ <W 
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ARTHUR D. LITTLE 
Environmental Monitoring and Analysis Unit 
Project Narrative 

Entered By: Richard Purdv Date: November 18. 1998 

Client: Dow Cogburn Package Number: 1429. 1449 

Project Name: Shell Westgate Project Number: 38051-01 

Semivolatile Organic Compounds in Soil and Water Blank Samples 

Sample Receipt 

Arthur D. Little, Inc. received twenty-four (24) soil samples and two (2) water blank 
samples on September 25, 1998 on behalf of Dow Cogburn. All samples were received 
intact and in good condition. Pertinent sample receipt information is noted on the chain 
of custody records included as part of this deliverable. Data for the following samples 
are reported in this package: 

WG-SB1-7 WG-SB1-12 WG-SB1-20 WG-SB1-30 WG-SB1-40 WG-SB2-7 

WG-SB2-10 WG-SB2-20 WG-SB2-30 WG-SB2-42 WG-SB3-7 WG-SB3-10 

WG-SB3-24 WG-SB3-30 WG-SB3-40 WG-SB4-5 WG-SB4-14 WG-SB4-30 

WG-SB4-40 WG-SB5-7 WG-SB5-14 WG-SB5-22 WG-SB5-32 WG-SB5-40 

Laboratory Methods 

The sediment samples were prepared for analysis by ultrasonic extraction using acetone 
and methylene chloride. The extracts were concentrated to a known volume and fortified 
with internal standard compounds for GC/MS analysis. 

The samples were analyzed for the Appendix IX semivolatile organic compounds in 
accordance with laboratory standard operating procedures and EPA Method 8270, 
"Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry 
(GC/MS); Capillary Column Technique" (USEPA SW846, Test Methods for Evaluating 
Solid Waste). 

Quality control samples include preparation blanks, laboratory control samples (BS), 
matrix spike and matrix spike duplicate samples. 

Quality Assurance/Quality Control 

Quality assurance and quality control procedures for the analyses are documented in the 
laboratory quality assurance plan and standard operating procedures (SOPs). The mass 

Approved By: , CA^— Date: >< /1 3 / <? k 
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ARTHUR D. LITTLE 
Environmental Monitoring and Analysis Unit 
Semivolatile Organic Compounds in Soil and Water Blank Samples 
Project Narrative 

spectrometer tune is verified using DFTPP at the start of each analytical sequence. 
Continuing calibration standards are analyzed every twelve hours. Target compounds 
are quantified from the average response factor (RRF) of the calibration curve. 

Quality assurance audits were performed on all data generated as part of this 
deliverable. Please note the following: 

• The initial calibration met quality control requirements with the exception of 2,4-
dinitrophenol, 1-naphthylamine, 2-naphthylamine, 4,6-dinitro-2-methylphenol, 
1,3,5-trimethylbenzene and 4-nitroquinoline-l-oxide. Because of their poor 
responses at low levels, they are quantified using a three-point calibration. 

• The continuing calibration verifications met quality control requirements with the 
exception of the %D for disulfoton (SQW222, 11/09/98), 4-nitroquinoline-1-oxide 
(SQW224, 11/12/98) and several o,o,o-triethyl phosphorothioate standards. These 
compounds behave poorly in GC/MS analyses and were not detected in the samples. 

• Hexachlorophene is not analyzable by this method and is reported as "NA" on the 
data tables. N-nitroso-diphenylamine decomposes in the GC system and can not be 
separated from diphenylamine. Accordingly, n-nitroso-diphenylamine is reported as 
"ND" and diphenylamine is reported as a summed value of the two compounds. 
The recoveries for the surrogate and matrix spike compounds met control limit 
requirements. Matrix spike duplicate analyses met precision requirements. 

The final report includes the following components: 

• Narrative - includes project discussion, sample listing, report qualifiers 
• Chain of Custody - includes all signed chain of custody records and observation 

forms for the reported field samples. 
• Data Tables - includes data summary, surrogate recovery summary and quality 

control results 

The minimum reporting limits (MRL) were adjusted for sample size and dilution 
amounts. The minimum reporting limits (MRL) were calculated based on the low 
calibration standard (10 ug/mL) with the exception of the compounds quantified from 
the three-point curve, as discussed above. The MRL for those compounds is based on 
the 50ug/mL standard. The MRL for o,o,o-triethyl phosphorothioate is based on the 
mid-level lOOĵ g/mL standard. 

Qualifiers used in the reporting of the analytical data are described in the table of Report 
Qualifiers. 

Approved By: L/V, Date: / ' / < I I ^ 1 
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ARTHUR D. LITTLE 
Environmental Monitoring and Analysis Unit 
Semivolatile Organic Compounds in Soil and Water Blank Samples 

Report Qualifiers 

Qualifier Explanation 

J Concentration between the adjusted minimum reporting limit (MRL) and the 
adjusted method detection limit (MDL) 

ND Concentration below MDL 

D Concentration quantitated from dilution analysis 

B Detected in the associated procedural blank 

DO Diluted out; result could not be measured 

Additional qualifiers may be used as defined in the individual data reports or project narrative 

Arthir D LittJe 
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Semivolatile Organic Compounds 
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Artnur o. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC • Main - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

N-nitrosodimethylamine 
Pyridine » * ^ 
Z-Plcollne - r t * i ^ s r J r , > . ' P , 
N-Nitrosomethylethyfamlne t ; 
Methyl methanesulfonate C j $ £ i r f f ~ k 
N-Nltrosodiethylamlne \ ' * 
Ethylmethanesulfonate * 7 ^ <• 1 

bls(2-Chloroethyl)ether 
Aniline • - ' „ 
Pentachloroethane 
Phenol *" ~ 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl Alcohol 
o-Cresol 
bis(2-chloroisopropyl)ether 
N-Nitrosopyrolidine 
N-Nitrosomorpholine 
rii,p-dre«ol * \ * ' " x 

Hexachloroethane A 

N-Nltroso-di-n-propylamine 
o-Toluldine % \ * 
Acetophenone ( > " 
Nitrobenzene * v>, 
N-Nltrosopiperldine ' * , 
isophorone, ^ * t ? t ? \ ; V , 
2-Nltrophenol \ t y v * 
2,4jpimethylphenol _ ^ t 

bis(2-Chloroethoxy)methane 
a,a-dimethylphenethylamine 
2,4-Dichlorophenol 
1.2.4- Trichlorobenzene 
Naphthalene 
2,6-Dichlorophenol 
Hexachloropropene 
4-Chloroaniline 
Hexachlorobutadiene 
N-Nitrosodi-n-butylamine 
Safrole./ ^ ] p ^ ^ ^ ^ c h ; : : - } ^ 
4-Chloro-3-methylphenol * S ; ^ •••> '. i .-'; 

Hexachlorocyclopentadiene.- s ^ ' ^ ^ * > f e 
1,2,4,5-Tetrachlorobenzene J . ; * , ^ p % | ; 
2,4,6-Trichlorophenol : ^ ; ~ > . ' p ^ \ ^ v v 
2.4.5-Trichlorophenol ' ' i ' . ' . ^ ' . : ' - -
2-Chloronaphthalene . . v 
Isosafrole . '.'Jt: 
2-Nltroanlllne 

WG-SB4-5 WG-SB4-14 WG-SB4-30 WG-SB4-40 WG-SB5-7 
98D3021 98D3022 9803023 98D3024 98D3025 

B0179 B0179 B0179 B0179 B0179 
W4897.D W4898.D W4899.D W4902.D W4903.D 

SAMP SAMP SAMP SAMP SAMP 
DRY DRY DRY DRY DRY 
SOIL SOIL SOIL SOIL SOIL 
28.8 g 26 g 28.5 g 28.8 g 28.8 

BW-S-70PB BW-S-70PB BW-S-70PB BW-S-70PB BW-S-70PB 
09/24/98 09/24/98 09/24/98 09/24/98 09/24/98 
10/08/98 10/08/98 10/08/98 10/08/98 10/08/98 
11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 

1.4 1-5 1.4 1.4 1.4 
ug/g ug/g ug/g ug/g ug/g 

Ho " ND ND 
v f " ND N D ; . . . ' .ND 

T.<ND 
/ V N D 

~ < NO 
. . . ' .ND 

T.<ND 
/ V N D ' " NO _£_ty%ND 

I f " * 

T ,ND 
> NO 

* T N D 
' N D 

ND ND ND 
ND ND •HA * " - ^ N D 
ND ND 
ND NO 4 ,,-ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND NO 
ND ND ND 
ND ND ND 
ND ND NO 
ND ND ND 
ND ND ND 
ND ND ND 
ND i ND S NO 
ND NO ^ ND 
ND ND « ND 
ND ND * ND 
ND NO *ND 

/ ND ,i ND S-» ^ND 
j ND ND ND 

r 

ND 
** 'ND 

^ ND 
NO ** 'ND *ND 

JiD ND ^ ^ D 
ND ND N D 
ND ND ND 
ND ND ND 
ND ND ND 
ND NO ND 
ND ND ND 
ND NO ND 
ND ND ND 
ND ND NO 
ND ND ND 
ND • ' ' ; ' „ " ^ r N D " r " *T" ̂  : r - 7~N0 

. • - N D . ? ND 
^ X ^ N D ; . ? ^ N D " •" ' : ; , i i - ' - v^ANDT'i ^ X ^ N D ; . 

iv.'-!i 4v "i -vnND ' - : - -^ v : ; .• • ND ••• .ND ; 
ND , •' r. : ' "• ii'i'ND 

; . ."ND -^ N D ; .NO 
"• ii'i'ND 
; . ."ND -

. : "> *» . • > f ND - T'VjND 
NO : ; ND ND 

T'VjND 
NO 

- N D NO ' ' NO 
ND . ND " N D 

^ : ; ^ ' : > . ^ N D ; ; 
! - ' ^ ^ N D 

. ..., - ND 
;*f?|iSi^*ND' 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
kk.Dow Cogburn.38051-01.11/18/98 Page 1 of30 



Mr inur u . u n i e 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC • Main - Not Surrogate Corrected 

Field ID WG-SB4-5 WG-SB4-14 WG-SB4-30 WG-SB4-40 WG-SB5-7 
Lab ID 98D3021 98D3022 98D3023 98D3024 98D3025 
Lab Batch B0179 B0179 B0179 B0179 B0179 
File W4897.D W4898.D W4899.D W4902.D W4903.D 
Sample Type SAMP SAMP SAMP SAMP SAMP 
Weight Basis DRY DRY DRY DRY DRY 
Matrix SOIL SOIL SOIL SOIL SOIL 
Sample Size 28.8 g 26 g 28.5 g 28.8 g 28.8 g 
Associated Blank BW-S-70PB BW-S-70PB BW-S-70PB BW-S-70PB BW-S-70PB 
Field Date 09/24/98 09/24/98 09/24/98 09/24/98 09/24/98 
Extract Date 10/08/98 10/08/98 10/08/98 10/08/98 10/08/98 
Analysis Date 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 
Min Reporting Limit 1.4 1-5 1.4 1.4 1.4 
Units ug/g ug/g ug/g ug/g ug/g 

1,4-Naphthoquinone 
1.3- Dlnitrobenzene 
Acenaphthylene 
Dimethylphthalate 
2,6-Olnitrotoluene 
Acenaphthene 
3-Nitroaniline 
2.4- Oinitrophenol (1) 
Pentachlorobenzene 
Dibenzofuran 
l - J ^ f i w y l i m l r ^ r i ) 
2 ^ l n l t r o t o l u e | » 
2 ^ ^ T e ^ a < ^ l o r o p h e n o l 
4 ^ h i n o ^ ^ 
2 < N a p h m y l a m l n e ^ ^ V 
5-Nltro-o-toluldIne » • • ¥ > * 
Fluorene 

4-Nitroaniline 
4,6-Oinitro-2-methyiphenol (1) 
n-Nitrosodiphenylamine (2) 
Diphenylamine (3) 
1,3,5-Trinitrobenzene (1) 
Phenacetin 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
4-Aminobiphenyl ~ r r 

Dinoseb v<4&« t i f I 
Phenanthrene * _ s . 
A n t h r a c s n . ^ ^ ^ 

DIjo-oirtylphttisJato^T . Z / ^ T 3 * « 
4-Nltroqulnollne-l-oxide (1) n 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

"3YND • " 

IT 
Msthapyrllene 
Fluoranthene 
Pyrene „ - ^ # A > - s . / 
p-(Dlmethylamino)azobenzene • 
3,3'-Dimethylbenzidine 
Butylbenzylphthalate 
2-Acetylaminofluorene 
3,3'-Oichlorobenzidine 
Benzo[a]anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
7,12-Dimethylbenz[a]anthracene 
Benzo(b]fluoranthene 

ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

t^ND 

m 
ND. 

^ "'ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

A'W I'M"3* 

: * " NO 
* t <s' **v ND 

ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 

NO -

4;:®NO 

v ; N O ! 

»i ̂  .ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

, ND 
i ND 

* > ND 

v ' < 'ND 
'V* i i ' i r ND 

ND 
, " „ c r »f ND 

' * ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 

; * ^ N O S 

NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

N D ; 

& ND 

v i f . N D 
rf 

r / 

,2$o<? £ND,« 

ND ^JX*«£>1 ND 
ND ND 
NO ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND NO 
NO ND 
ND ND 

r - ^ A e ' X ^ ^ " ND 

}•%* *£. ND 
'y * N D 

:sm 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Annur u. Little 
Environmental Monitoring and Analysis Unit 

Project Title: Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC • Main • Not Surrogate Corrected 

Field ID WG-SB4-5 WG-SB4-14 WG-SB4-30 WG-SB4-40 WG-SB5-7 
Lab ID 98D3021 98D3022 9803023 98D3024 98D3025 
Lab Batch B0179 B0179 B0179 B0179 B0179 
File W4897.D W4898.D W4899.D W4902.D W4903.D 
Sample Type SAMP SAMP SAMP SAMP SAMP 
Weight Basis DRY DRY DRY DRY DRY 
Matrix SOIL SOIL SOIL SOIL SOIL 
Sample Size 28.8 g 28 g 28.5 g 28.8 g 28.8 
Associated Blank BW-S-70PB BW-S-70PB BW-S-70PB BW-S-70PB BW-S-70PB 
Field Date 09/24/98 09/24/98 09/24/98 09/24/98 09/24/98 
Extract Date 10/08/98 10/08/98 10/08/98 10/08/98 10/08/98 
Analysis Date 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 
Min Reporting Limit 1.4 1.5 1.4 1.4 1.4 
Units ug/g ug/g ug/g ug/g ug/g 

" 1 -<* -

5- ! 

%2-Fluorophenol 
%Phenol-d5 
%Nitrobenzene-d5 
%2-Fluorobiphenyl 
'/•2,4,6-Tribromophenol 
%Terphenyl-d14 

48 
57 
49 
64 
72 

110 

46 44 
54 56 
46 48 
55 61 
79 73 

116 119 

49 
59 
52 
62 
61 

110 

52 
61 
54 
67 
71 

109 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Environmental Monitoring and Analysis Unit 

Project Ti t le: Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC - Main - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

WG-SB5-14 WG-SB5-22 WG-SB5-32 WG-SB5-40 WG-SB1-7 

98D3026 98D3027 98D3028 • 98D3029 98D3030 

B0179 B0179 B0179 B0179 B0176 

W49Q8.D W4909.D W4910.D W4911.D W4918.D 

SAMP SAMP SAMP SAMP SAMP 

DRY DRY DRY DRY DRY 

SOIL SOIL SOIL SOIL SOIL 

26.8 g 28.5 g 28.1 g 28.5 g 26.7 g 

BW-S-70PB BW-S-70PB BW-S-70PB BW-S-70PB BW-S-61PB 

09/24/98 09/24/98 09/24/98 09/24/98 09/23/98 

10/08/98 10/08/98 10/08/98 10/08/98 10/07/98 

11/10/98 11/10/98 11/10/98 11/10/98 11/11/98 

1.5 ?•* 1.4 1.4 1.5 

ug/g ug/g ug/g ug/g ug/g 

Phenol 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4- Dlchlorobenzene 
1 ̂ -Dichlorobenzene 
Benzyl Alcohol 
o-Cresol 
bls(2-chloroisopropyl)ether 
N-Nitrosopyrolidine 
N-Nitrosomorpholine 

H e ^ h l o r o e t h a n ^ C ^ " f k J 

Acetophenone t ' % — 
Nr t rb 'b e n^n 9

J - W / f e ' NlJ^benzene ^ 
N-Nltrosopiperldlne, 
I t ^ h o r o n ? . ^ > $ & f ^ ~ * . 
2»phenof4* & " 
2^DIrnethylphenol 
bis(2-Chloroethoxy)metnane 
a,a-dimethylphenethylamine 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
2,6-Dichlorophenol 
Hexachloropropene 
4-Chloroaniline 
Hexachlorobutadiene 
N-Nltrosodi-n-butylamine 

4-Chloro-3-methylphenol 
2-Metrvlnaphthalpe---
Hexachlorocyclopentadiene,-. ;- M ? * 
1 ,2A5-Tetrachlorobenzene * ' - f r : . 
2.4,8-Tflchlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
IsoMfro le ' • 
2-Nltroanlllne 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3 Reported as summed value of n-nitrosodiphenylamine and diphenylamine. . 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC - Main - Not Surrogate Corrected 

Field ID WG-SB5-14 WG-SB5-22 WG-SB5-32 WG-SB5-40 WG-SB1-7 

Lab ID 98D3026 98D3027 98D3028 98D3029 98D3030 
Lab Batch B0179 B0179 B0179 B0179 B0176 
File W4908.D W4909.D W4910.D W4911.D W4918.D 
Sample Type SAMP SAMP SAMP SAMP SAMP 
Weight Basis DRY DRY DRY DRY DRY 
Matrix SOIL SOIL SOIL SOIL SOIL 
Sampie Size 26.8 g 28.5 g 28.1 g 28.5 g 26.7 g 
Associated Blank BW-S-70PB BW-S-70PB BW-S-70PB BW-S-70PB BW-S-61PB 
Field Date 09/24/98 09/24/98 09/24/98 09/24/98 09/23/98 
Extract Date 10/08/98 10/08/98 10/08/98 10/08/98 10/07/98 
Analysis Date 11/10/98 11/10/98 11/10/98 11/10/98 11/11/98 
Min Reporting Limit 1.5 1-4 1.4 1.4 1.5 
Units ug/g ug/g ug/g ug/g ug/g 

1,4-Naphthoquinone 
1.3- Oinitrobenzene 
Acenaphthylene 
Dimethylphthalate 
2,6-Dlnitrotoluene 
Acenaphthene 
3-Nitroaniline 
2.4- Dinitrophenol (1) 
Pentachlorobenzene 
Dibenzofuran 

2^-OlnltrotolueneiV 

2^Japhthylamlne 
5 - N i t r o ^ l u l d l r i e 
n u w i n e ^ ^ ' : 

4-Chlorophenyl-phenylether ^ .*>, - ~ ND 
Diethylphthalate 
4-Nitroanillne 
4,6-Olnitro-2-methylphenol (1) 
n-Nitrosodiphenylamine (2) 
Diphenylamine (3) 
1,3,5-Trlnitrobenzene (1) 
Phenacetin 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
4-Aminobiphenyl ' " ' T „ 
Dinoseb ' > ! ' 
Phenanthrene 
Anthracene < ». 
Dl-n-butylphthalate ~ n 0 » t 
4-Nltroqulnollne-l-oxlde (1) 

p-{Dlmethylamlno)azobenzene ^ . ^ v ^ . 
3,3-Dlmethylbenzidlne 
Butylbenzylphthalate 
2-Acetylaminofluorene 
3,3'-Dichlorobenzidlne 
Benzo[a]anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octyiphthalate 
7,12-Dimethylbenz[a]anthracene 
Benzofblfluoranthene 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC - Main - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

Benzo [kjfluoranthene r 
Benzojajpyrene f,jf* 
3-MeUiytohc4arrthrane~. ,.: 
lndeno[1 ̂ 3-<xl]"pyVene 
Dlb«ni[a,h]antiira eerie ' 
Benzorjj,h,nperylene T"' 
Hexachlorophene * 

WG-SB5-14 
98D3026 

B0179 
W4908.D 

SAMP 
DRY 
SOIL 
26.8 g 

BW-S-70PB 
09/24/98 
10/08/98 
11/10/98 

1.5 
ug/g 

ND 
ND 
ND 
ND 
ND 
NO 
ND 

WG-SB5-22 
98D3027 

B0179 
W4909.D 

SAMP 
DRY 
SOIL 
28.5 g 

BW-S-70PB 
09/24/98 
10/08/98 
11/10/98 

1.4 
ug/g 

wND 
f ND 
- -ND 

ND 
-"ND-, 

-•^NO 

WG-SB5-32 
98D3028 

B0179 
W4910.D 

SAMP 
DRY 
SOIL 
28.1 g 

BW-S-70PB 
09/24/98 
10/08/98 
11/10/98 

1.4 
ug/g 

ND 
- '"ND 

*-ND 

V ' ^ , HO 

NO 

WG-SB5-40 
98D3029 

B0179 
W4911.D 

SAMP 
DRY 
SOIL 
28.5 g 

BW-S-70PB 
09/24/98 
10/08/98 
11/10/98 

1.4 
ug/g 

t " , * ? * -ND 
- is ?ND 

- , ND 

WG-SB1-7 
98D3030 

B0176 
W4918.D 

SAMP 
DRY 

SOIL 
26.7 g 

BW-S-61PB 
09/23/98 
10/07/98 
11/11/98 

1.5 
ug/g 

, 'ND I? 

%2-Fluorophenol 
%Phenol-d5 
%Nitrobenzene-d5 
%2-Fluorobiphenyl 
•/.2,4,6-Tribromophenol 
%Terphenyl-d14 

43 
51 
45 
56 
82 

117 

39 
47 
41 
51 
67 

103 

49 
58 
51 
59 
65 

116 

47 
56 
49 
58 
67 

111 

42 
51 
43 
53 
62 
86 

11. Because of analytical difficulties the MRL is 5x higher. 
2Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC - Main • Not Surrogate Corrected 

Field ID WG-SB1-12 WG-SB1-20 WG-SB1-30 WG-SB1-40 WG-SB2-7 
Lab ID 98D3031 98D3032 9803033 98D3034 98D3035 
Lab Batch B0176 B0176 B0176 B0176 B0176 
File W4922.D W4923.D W4924.D W4927.D W4928.D 
Sample Type SAMP SAMP SAMP SAMP SAMP 
Weight Basis DRY DRY DRY DRY DRY 
Matrix SOIL SOIL SOIL SOIL SOIL 
Sample Size 25 g 27.7 g 28.7 g 29.4 g 27.6 g 
Associated Blank BW-S-61PB BW-S-61PB BW-S-61PB BW-S-61PB BW-S-61PB 
Field Date 09/23/98 09/23/98 09/23/98 09/23/98 09/23/98 
Extract Date 10/07/98 10/07/98 10/07/98 10/07/98 10/07/98 
Analysis Date 11/11/98 11/11/98 11/11/98 11/11/98 11/11/98 
Min Reporting Limit 1.6 1-4 1.4 1.4 1.4 
Units ug/g ug/g ug/g ug/g ug/g 

N̂ rtfdî lmethylamihV 

2*|eolln«£^ 

Acetophenone M 

2-Nltrophenol * _. 
a ^ I r b ^ l p h e n o l * . ^ ^ ^ 
bls(2-Chloroethoxy)methane 
a,a-dimethylphenethyiamine 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
2,6-Oichlorophenol 
Hexachloropropene 
4-Chloroaniiine 
Hexachlorobutadiene 
N-Nitrosodi-n-butvlamine 
Safrole \ - V $ n f t ^ 
4-Chloro-3-methylphenol ̂  . .< 
2-Methylnaphthalene^ s 
Hexachlorocyclopentadiene • 
1J2 t̂5-Tetrachlorobenzane 
2v4,6-TriChlorophenol V 
2 ,̂5-TrlChlorophenol i 
2-Chloronaphthalene . 
Isosafrole 
2-NKroanlllne 

» * v l " / S " \ i K J , N U 

** , --ytflsP^* ND 
* _ i ND 

t V<".;ND 
ND 
ND 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC - Main - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

1,4-Naphthoquinone 
1.3- Dinitrobenzene 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 
Acenaphthene 
3-Nitroaniline 
2.4- Dlnitrophenol (1) 
Pentachlorobenzene 
Dibenzofuran 
1-Naphthylamlne(1) 
2v<H>lnltrotoluene<. > < 
2A4,6-Tetrachlorophenol * j t" 
4-Nltrophenol v V , . <"* -
2-Naphthylamlni * *" , 
5-Nltro-o-toluldlne 
Fluorene "* i ' v » 
p-Phenylenedlamlne 
4-Chlorophenyl-phenylether 
Diethylphthalate ^ t j ^ ^ 
4-Nitroaniline 
4,6-Oinitro-2-methylphenol (1) 
n-Nitrosodiphenyiamine (2) 
Diphenylamine (3) 
1,3,5-Trinitrobenzene (1) 
Phenacetin 
4-Bromophenyi-phenylether 
Hexachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
4-Aminobiphenyl 
Dinoseb : v.i?-
Phenanthrene 
Anthracene v 

Dl-n-butylphthalate ., "* »»- -
4-Nltroquinollne-1-oxlde (1) ^' -.rh 
Methapyrilene f * , "* 
Fluoranthene y. , ^ ^ 
Pyrene * ^ % 
p-{Dlmethylamino)azo benzene 
3,3 -Oimethylbenzidine 
Butylbenzyiphtha 
2-Acetylaminofluorene 
3,3'-Dichlorobenzidine 
8enzo[a]anthracene 
Chrysene 
bis'2-Ethylhexyl)phthalate 
Dl-n-octylphthalate 
7,12-Oimethylbenz[a]anthracene 
Benzo[b]fluoranthene 

WG-SB1-12 WG-SB1-20 WG-SB1-30 WG-SB1-40 WG-SB2-7 
98D3031 98D3032 98D3033 98D3034 98D3035 

B0176 B0176 B0176 B0176 B0176 
W4922.D W4923.D W4924.D W4927.D W4928.D 

SAMP SAMP SAMP SAMP SAMP 
DRY DRY DRY DRY DRY 
SOIL SOIL SOIL SOIL SOIL 

25 g 27.7 g 28.7 g 29.4 g 27.6 g 
BW-S-61PB BW-S-61PB BW-S-61PB BW-S-61PB BW-S-61PB 

09/23/98 09/23/98 09/23/98 09/23/98 09/23/98 
10/07/98 10/07/98 10/07/98 10/07/98 10/07/98 
11/11/98 11/11/98 11/11/98 11/11/98 11/11/98 

1.6 14 1.4 1.4 1.4 
ug/g ug/g ug/g ug/g ug/g 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

" v ND 
ND 

i f * , ND 
ND 
ND 

•»? ' N D 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

. ND 
ND 
ND 
ND 

" ND 
i M r , ND 

1 4 ND 
- ND 
* ND 

^ N D 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND S ND 
ND 
•ND 
ND 
ND 
ND 
ND 
ND 
ND 

. ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
*ND 
ND 
ND 
ND • 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

'NO 

;*ND 

ft* -.-NO 
v. w , < ND 

„ * * Â ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

PANQ* 

0% 
>ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND:. 
ND 
ND 
ND 

NO: 
& ND.*-
ND 

> - « N 0 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

/ND ~** 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

""- ND 
v ND 

1v _ >,ND 
* f <£.i-%.uni 

ND, V £ & 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC - Main • Not Surrogate Corrected 

Field ID WG-SB1-12 WG-SB1-20 WG-SB1-30 WG-SB1-40 WG-SB2-7 

Lab ID 9803031 98D3032 98D3033 98D3034 98D3035 

Lab Batch B0176 B0176 B0176 B0178 B0176 
File W4922.D W4923.D W4924.D W4927.D W4928.D 
Sample Type SAMP SAMP SAMP SAMP SAMP 
Weight Basis DRY DRY DRY DRY DRY 
Matrix SOIL SOIL SOIL SOIL SOIL 
Sample Size 25 g 27.7 g 28.7 g 29.4 g 27.6 g 
Associated Blank BW-S-61PB BW-S-61PB BW-S-61PB BW-S-61PB BW-S-61PB 
Field Date 09/23/98 09/23/98 09/23/98 09/23/98 09/23/98 
Extract Date 10/07/98 10/07/98 10/07/98 10/07/98 10/07/98 
Analysis Date 11/11/98 11/11/98 11/11/98 11/11/98 11/11/98 
Min Reporting Limit 1.6 M 1.4 1.4 1.4 
Units ug/g ug/g ug/g ug/g ug/g 

%2-Fluorophenol 40 49 48 53 65 
%Phenol-d5 50 54 56 57 71 
•/.Nitrobenzene-d5 42 44 49 51 57 
%2-Fluoroblphenyl 53 53 55 59 63 
%2,4,6-Tribromophenol 60 69 57 59 74 
%Terphenyl-d14 77 89 87 90 79 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylainine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC - Main • Not Surrogate Corrected 

Field IO 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

Pe^chloroett jane, 
Phenol 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4-Dichlorobenzene 
1 ,2-Dichlorobenzene 
Benzyl Alcohol 
o-Cresol 
bis(2-chloroisopropyl)ether 
N-Nitrosopyrolidine 
N-Nitrosomorpholine 
t W P ^ r e s g n ' 

WG-SB2-10 WG-SB2-20 WG-SB2-30 WG-SB2-42 WG-SB3-7 
98D3036 98D3037 98D3038 9803039 98D3040 

B0176 B0176 B0176 B0176 B0176 
W4929.D W4930.D W4931.D W4937.D W4938.D 

SAMP SAMP SAMP SAMP SAMP 
DRY DRY DRY DRY DRY 
SOIL SOIL SOIL SOIL SOIL 
25.2 g 26.3 g 27.7 g 28.3 g 28.5 g 

BW-S-61PB BW-S-61PB BW-S-61PB BW-S-61PB BW-S-61PB 
09/23/98 09/23/98 09/23/98 09/23/98 09/23/98 
10/07/98 10/07/98 10/07/98 10/07/98 10/07/98 
11/11/98 11/11/98 11/11/98 11/12/98 11/12/98 

1.6 1-5 1.4 1.4 1.4 
ug/g ug/g ug/g ug/g ug/g 

JS"ND 

•AND. Sliv-^'l-VVBHb'' 
**ND"k , t>$$gt 

ND N - t y o b e n r e n e ^ , ^ % i + v t ^ 
N^Nttrosoplperldlne •» 

2-Nltrophenol ^ 3 ^ ^ ^ * » 
2^0lmethyiphenol ^ * 
bis(2-Chloroethoxy)methane 
a,a-dimethylphenethylamlne 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
2,6-Dichlorophenol 
Hexachloropropene 
4-Chloroaniline 
Hexachlorobutadiene 
N-Nitrosodi-n-butylamine 

4-Chlorch3^nethylphenol"" 
2-Methylnaphthalene . r 

Hexachlorocyclopentadiene 
1 ^,5-Teuichlorbbenzene' 
2y4,e-Trlchlorophenol 
2^^Trichlp^ ; ?? 
2-Chloronaphthalene 
Isosafrole _ :.•%[ 
2-Nltroanlllne 

ND 
ND 
ND 
MD 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
'ND 
ND . 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

> 

ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND/ 
ND', 
ND 
ND 
ND 

* ND ', 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

\ND 
.'• ND 
»ND 
VNO .. 
ND 

•NO 
. ND 
• ND 
>ND. 
ND 

*K ̂ND "^ISRMP/^ JlC'® ND ND 
< J ND 

ND 

« ND ̂  
ND:; 
ND" 
NO 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
NO 
NOV' 
ND 

•;i"ND. , 
4 > ND . 
::-ND 
' '•' ND 

..... ND ;~ 
>" * ND.. 
:ND • 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

. - , . ; 4 ? ^ 4 i N 0 ' 
^ > E | ^ N D . 

. . - ^ V . N D 
"ND; 

^ ^ e N b : 

, -ND- t,ND 

ND //'f?|Pt?W 
N D " ^ ND 

TAX'S: -ND 

• " • • ; f > ; ^ p ^ N D . 
^ - • • " v ^ ^ f e l a t N D 

• • ' " • ^ ' ^ i r N D V 

1 Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
kk.Dow Cogburn.38051-01.11/18/98 Page 10 of 30 



Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Oow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC - Main - Not Surrogate Corrected 

Field ID WG-SB2-10 WG-SB2-20 WG-SB2-30 WG-SB2-42 WG-SB3-7 
Lab ID 9BD3036 98D3037 98D3038 9803039 98D3040 
Lab Batch B0176 B0176 B0176 B0176 B0176 
File W4929.0 W4930.D W4931.D W4937.D W4938.D 
Sample Type SAMP SAMP SAMP SAMP SAMP 
Weight Basis DRY DRY DRY DRY DRY 
Matrix SOIL SOIL SOIL SOIL SOIL 
Sample Size 25.2 g 26.3 g 27.7 g 28.3 g 28.5 g 
Associated Blank BW-S-61PB BW-S-61PB BW-S-61PB BW-S-61PB BW-S-61PB 
Field Date 09/23/98 09/23/98 09/23/98 09/23/98 09/23/98 
Extract Date 10/07/98 10/07/98 10/07/98 10/07/98 10/07/98 
Analysis Date 11/11/98 11/11/98 11/11/98 11/12/98 11/12/98 
Min Reporting Limit 1.6 1-5 1.4 1.4 1.4 
Units ug/g ug/g ug/g ug/g ug/g 

1,4-Naphthoquinone 
1.3- Dinitrobenzene 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 
Acenaphthene 
3-Nitroaniline 
2.4- Dinitrophenol (1) 
Pentachlorobenzene 
Dlbenzofuran 

F luo fS f le -^ J 
p-Phenylenedlamlne 
4-Chlorophenyl-phenylether ^ T v -
Diethylphthalate J _ , * , • / * J ^ J s 
4-Nitroaniline 
4,6-Oinitro-2-methylphenol (1) 
n-Nitrosodiphenylamine (2) 
Diphenylamine (3) 
1,3,5-Trinitrobenzene (1) 
Phenacetin 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
4^ml iwblphej iy | . -J* T K;- " -

k&iND 

Dinoseb 
Phenanthrene 
Anthracene < ai.^ 
Dl-n-butylphthalata 
4-Nltroqulnollne-1-oxlde (1) r * f ~ > 
Methapyrilene, ^ ^ ' ' , 
Fluoranthene- j - » ' i A *> r-

p-(Dlmethylamino)azobenzene <* 
3,3'-Dimeihyioenziaine 
Butylbenzylphthalate 
2-Acetylaminofluorene 
3,3'-Dichlorobenzidine 
Benzo[a]anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
7,12-Dimethylbenz[a]anthracene 
Benzo[b]fluoranthene 

Sy 
HtJ? 

l l 

i -r 

ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

foD&nW 

,'iaik.i;iND^ 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
NO NO 

*>! 
ND 

0 

Oi 

va 
ND 

ID: 

ND 
ND 
NO 
NO 
NO 
ND 
ND 
ND 
ND 
ND 

ID' 
ID: 
IDI 
ID? 

ND'i 
\0i 

NO 
ND 

ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 
ND 
ND 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
kk.Dow Cogburn.38051-01.11/18/98 Page 11 of 30 



Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC - Main - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

WG-SB2-10 
98D3036 

B0176 
W4929.D 

SAMP 
DRY 

SOIL 
25.2 g 

BW-S-61PB 
09/23/98 
10/07/98 
11/11/98 

1.6 
ug/g 

3^eftylcholanthrene, 
l r ^ t ^ 1 A 3 ^ p y r e n e "* 
Dlbenz[a,h]anthracene ? 4 

Berootgji.rjpeiylene 7" + 

Hs*.chtoWh.n. ^ ^ t J ^ t H ' ND 

%2-Fluorophenol 
%Phenol-d5 
%Nitrobenzene-d5 
%2-Fluoroblphenyl 
•/.2,4,6-Tribromophenol 
%Terphenyl-d14 

74 
88 
69 
80 
93 

101 

WG-SB2-20 
98D3037 

B0176 
W4930.D 

SAMP 
DRY 

SOIL 
26.3 g 

BW-S-61PB 
09/23/98 
10/07/98 
11/11/98 

1-5 
ug/g 

WG-SB2-30 
98D3038 

B0176 
W4931.D 

SAMP 
DRY 

SOIL 
27.7 g 

BW-S-61PB 
09/23/98 
10/07/98 
11/11/98 

1.4 
ug/g 

WG-SB2-42 
98D3039 

B0176 
W4937.D 

SAMP 
DRY 
SOIL 
28.3 g 

BW-S-61PB 
09/23/98 
10/07/98 
11/12/98 

1.4 
ug/g 

WG-SB3-7 
98D3040 

B0176 
W4938.D 

SAMP 
DRY 

SOIL 
28.5 g 

BW-S-61PB 
09/23/98 
10/07/98 
11/12/98 

1.4 
ug/g 

62 
64 
59 
64 
81 

101 

66 
73 
62 
68 
83 

108 

65 
72 
64 
67 
72 

105 

58 
66 
58 
64 
74 

108 

1 Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
kk.Dow Cogburn.38051-01.11/18/98 Page 12 of 30 



Annur u. Lime 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC - Main • Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

Nftttrosodlmethylamlrie. 
Pyridine y - A , * " 

WG-SB3-10 
9BD3041 

B0176 
W4939.D 

SAMP 
DRY 
SOIL 
27.8 g 

BW-S-61PB 
09/23/98 
10/07/98 
11/12/98 

1.4 
ug/g 

Pentachloroethane v „ 
Phenol 
2-Chlorophenol 
1.3- Oichlorobenzene 
1.4- Dichlorobenzene 
1,2-Olchlorobenzene 
Benzyl Alcohol 
o-Cresol 
bis(2-chloroisopropy()ether 
N-Nltrosopyrolidine 
N-NitrosomorDhollne 
m^CresoV ^ ^ T " 7 J 
H s x a c h f o r M t t i a n e ^ ^ v i ^ * 

N-Nltroso-dl-n-propylamine ^ < 
c-sTpluldlnj „ ^ s a S s ? ' * y 
Acetophenone ^ / t ? * ^ 
Nitrobenzene V f f & 
N ^ l t r o s o p l p e r l d l n e i l i ' * 1~ * 
Isophorone 1 ° 
2-Nltrophenol ^ y & f 
2 , 4 - D i m e t h y l p h e n o l ; ' > 
bis(2-Chloroethoxy)methane 
a.a-dimethylphenethylamine 
2,4-Olchlorophenol 
1.2.4- Trichlorobenzene 
Naphthalene 
2,6-Dichlorophenol 
Hexachloropropene 
4-Chloroaniline 
Hexachlorobutadiene 
N-Nitrosodi-n-butylamine 

4^hloros3^ethy(phenol I 
2 4 * i t h ] ^ p h t o ^ 
Hexachlorocyclope'ntadiene * 
1^4,S-Tetrachlorooerizene "?f*V?/. 
2A6-Trlchlorophenol / 
2.4.5-Trichlorophenol 
2-Chloronaphthalene 
Isosafrole 
2-Nltroanlllne 

» v ND' 
;.NR 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 

; V » D ! " 

V KND : 
" * ND 

A * ND 
ND 

"SV**^ ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
NO. 
ND. 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

WG-SB3-24 
98D3042 

B0176 
WS024.D 

SAMP 
DRY 
SOIL 
27.8 g 

BW-S-61PB 
09/23/98 
10/07/98 
11/17/98 

1.4 
ug/g 

w w v s r . feST 

, "•*•»•**<£" NO,1' S? 
*« ^ ^ ; l N m l 

• . ' j o * * * 
ND 

WG-SB3-30 
98D3043 

B0176 
W5025.D 

SAMP 
DRY 
SOIL 
26.7 g 

BW-S-61PB 
09/23/98 
10/07/98 
11/17/98 

1.5 
ug/g 

WG-SB3-40 
98D3044 

B0176 
W5026.D 

SAMP 
DRY 
SOIL 
27.8 g 

BW-S-61PB 
09/23/98 
10/07/98 
11/17/98 

1.4 
ug/g 

* ~ \ N D 

- * \ ND 

- r . - ^ N O 

: * ^ ' : ; « N D ^ ^ ^ ^ ^ 
* :•: ,.^-ND jNp:^.^i.;^^^S^ iND• 

, i . . i < t - - • ---- • -*••=• 
. r ^ ;ND. 
" NO 

; N D 

ND-; 

ND 
NO 

' •ND 

t - x ^ A ^ J ^ - i N D . 

I ^ r^"^- s*%&* ; ';.>; rND. 

' . i ^ S * ^ ^ & N D ; 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC - Main • Not Surrogate Corrected 

Field ID WG-SB3-10 WG-SB3-24 WG-SB3-30 WG-SB3-40 

Lab ID 9BD3041 98D3042 98D3043 98D3044 
Lab Batch B0176 B0176 B0176 B0176 
File W4939.D W5024.D WS025.D W5026.D 
Sample Type SAMP SAMP SAMP SAMP 
Weight Basis DRY DRY DRY DRY 
Matrix SOIL SOIL SOIL SOIL 
Sample Size 27.B g 27.8 g 28.7 g 27.8 
Associated Blank BW-S-61PB BW-S-61PB BW-S-61PB BW-S-61PB 
Field Date 09/23/98 09/23/98 09/23/98 09/23/98 
Extract Date 10/07/98 10/07/98 10/07/98 10/07/98 
Analysis Date 11/12/98 11/17/98 11/17/98 11/17/98 
Min Reporting Limit 1.4 1.4 1.5 1.4 
Units ug/g ug/g ug/g ug/g 

1,4-Naphthoquinone 
1.3-Dlnitrobenzene 
Acenaphthylene 
Dimethylphthalate 
2,6-Oinitrotoluene 
Acenaphthene 
3-Nitroaniline 
2.4- Dlnitrophenol (1) 
Pentachlorobenzene 
Dlbenzofuran 

2-Naphthylamine, 
5-Nltro-o4olr 

nuoiwt*!̂ ,̂̂  
.̂ ^igas^sL^^ 
Dle^yjpjith.alatft 
4- Nitroaniiine 
4,6-Oinitro-2-methylphenol (1) 
n-Nitrosodiphenylamine (2) 
Diphenylamine (3) 
1,3,5-Trinitrobenzene (1) 
Phenacetin 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
4-Aminoblphenyl ^ .., 
Dinoseb " V t M ' ^ ^ * 
Phenanthrene J. , , 

DlWutylphthalats 

p-(Dlmethylamino)azobenxene 
3.3-Olmethylbenzidine 
Buryioenzytpntnaiate 
2-Acetylaminofluorene 
3,3'-Dichlorobenzidine 
Benzo[a]anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Dl-n-octylphthalate 
7,12-Dimethylbenz[a]anthracene 
Benzo[b]fluoranthene 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC - Main - Not Surrogate Corrected 

Field ID WG-SB3-10 WG-SB3-24 WG-SB3-30 WG-SB3-40 
Lab ID 98D3041 98D3042 98D3043 98D3044 
Lab Batch B0176 B0176 B0176 B0176 
File W4939.D W5024.D W5025.D W5026.D 
Sample Type SAMP SAMP SAMP SAMP 
Weight Basis DRY DRY DRY DRY 
Matrix SOIL SOIL SOIL SOIL 
Sample Size 27.8 g 27.8 g 26.7 g 27.8 g 
Associated Blank BW-S-61PB BW-S-61PB BW-S-61PB BW-S-61PB 
Field Date 09/23/98 09/23/98 09/23/98 09/23/98 
Extract Date 10/07/98 10/07/98 10/07/98 10/07/98 
Analysis Date 11/12/98 11/17/98 11/17/98 11/17/98 
Min Reporting Limit 1.4 1.4 1.5 1.4 
Units ug/g ug/g ug/g ug/g 

Beiuo'lc] fluoranthene 
BenzpWpyre'ne I f * 
3-Memylcholanwrone 

HjxachJorpphenA 

%2-Fluorophenol 
%Phenol-d5 
%Nltrobenzene-d5 
'/•2-Fluorobiphenyl 
'/•2,4,6-Tribromophenol 
%Terphenyl-d14 

m. 

51 
59 
50 
63 
75 

102 

48 
57 
52 
58 
69 
97 

51 
58 
52 
56 
54 
75 

41 
51 
42 
51 
57 
73 

1. Because of analytical difficulties the MRL is 5x higher. 
2Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC - MS-MSD. Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

N-«itrosodlmethylamlne ^ 

N^trosomethylethylamlne ' , ' 
Methyl methanesulfonate ^A&w, 
N-Nltrosodlethylamlne , I T ^ i ' 
Ethylmethanesulfonate *« * ~ 
bls(2-Chloroethyl)ether * ^ 
Aniline \ ^ J 
Pentachloroethane, _ _ ' t M 

Phenol 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl Alcohol 
o-Cresol 

bis(2-chlorolsopropyl)ether 
N-Nitrosopyrolidine 
N-Nitrosomorpholine 
m.p-Cresol ' ' ' -
Hexachloroethane , / 
N-NltrosoKil-n-propylainlne .' 
o-Toluidine " z \ « w 
Acetophenone^ * f * " 

WG-SB1-30 WG-SB1-30 WG-SB1-30 
9803033 98D3033MS 98D3033MSD 

B0176 B0176 B0176 
W4924.D W4925.D W4926.D 

SAMP QC QC 
DRY DRY DRY 
SOIL SOIL SOIL 
28.7 g 28.7 g 28.8 g 

BW-S-61PB BW-S-61PB BW-S-61PB 
09/23/98 09/23/98 09/23/98 
10/07/98 10/07/98 10/07/98 
11/11/98 11/11/98 11/11/98 

1.4 1.4 1.4 
ug/g ug/g T %R Q ug/g T %R Q RPD 

Nitrobenzene * Vjf> . , ' 1 

lsophorons^v^~ w t ^ . S T * * 
2-Nitrophenol * l^w 1 , 
2,4-Dimethylphenol 
bis(2-Chloroethoxy)methane 
a,a-dimethylphenethylamine 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
2,6-Dichlorophenol 
Hexachloropropene 
4-Chloroaniline 
Hexachlorobutadiene 
N-Nitrosodi-n-butylamine 
Safrole" J J f ^ f T S ' - ^ « - " 
4-Chloro^ethylphenol " 
2-Methylnaphthalene 
Hexachlorocyclopentadiene . 
1,2A5-Tetrachlorobenzene V , , 
2^,6-Trlchlorophenol . 
2A6-Trlchlorophenol k 

2-Chloronaphthalene 
Isosafrole 
2-Nltroanlllne 

HO 
" ND 
ND 
ND 
ND 
ND 
NO 

' ND 
J..ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

'NO. 
ND 

\ ND 
ND 

;: NO 
' ND 
ND 

' ND 
ND 
ND 

- NO 
UO 

, ND: 

• ND 
1 ' ND 

, No 
, NO 
NO 
NO 

\~~NQ 
4.4 
4.6 

ND 
2.1 

NO 
ND 
ND 
ND 
ND 
ND 
ND 

v ND 
13 J 
uND 

' , ND 
1 ND 

ND 
->ND 
'ND 
ND 
ND 
ND 
ND 

2.1 
ND 
ND 
ND 
ND 
ND 
ND 
NO 

- S ~. 
. ' ND 

: - ND 
-\ND 
" ND -
'ND 

: ND 
ND 
ND 

^iND* " 
NDy 

55 
58 

53 

i. *n L** "to? 

4.2 
4.4 

ND 
2 
ND 
ND 
ND 
ND 
ND 
ND 

50 5.8 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC - MS-MSD - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

1,4-Naphthoquinone 
1.3- Dinitrobenzene 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 
Acenaphthene 
3- Nitroaniline 
2.4-Dlnitrophenol 
Pentachlorobenzene 
Dibenzofuran 

44LJtjropheiK>J 
2$Up*jU 
frN|ro4^'uldim 

4- Nitroaniline 
4,6-Dinitro-2-methylphenol 
n-Nitrosodiphenylamine (1) 
Diphenylamine (2) 
1,3,5-Trinitrobenzene 
Phenacetin 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
4*mlnoblphenyl T ? * ? * . 
D l n o . e b , \ ^ ^ f e . 
Phenanthrene 
Anthracene , „ 
Dl^uVphtrtaJWeT 
4^Jtroquinoline^i -

Fluoranthene * T 

HPJmethylamlnojazobenzene 
3,3 -Dimethylbenzidine 
Butylbenzyiphthaiaie 
2-Acetylaminofluorene 
3,3'-Dlchlorobenzidine 
Benzo[a]anthracene 
Chrysene 

bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
7,12-Dlmethylbenz[a]anthracene 
Benzo[b]fluoranthene 

WG-SB1-30 
9BD3033 

B0176 
W4924.D 

SAMP 
DRY 
SOIL 
28.7 g 

BW-S-61PB 
09/23/98 
10/07/98 
11/11/98 

1.4 
ug/g 

WG-SB1-30 
98D3033MS 

B0176 
W4925.D 

QC 
DRY 
SOIL 
28.7 g 

BW-S-61PB 
09/23/98 
10/07/98 
11/11/98 

1.4 
ug/g T %R 

WG-SB1-30 
98D3033MSD 

B0176 
W4926.D 

QC 
DRY 
SOIL 
28.8 g 

BW-S-61PB 
09/23/98 
10/07/98 
11/11/98 

1.4 
ug/g T %R Q RPD 

1 Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC • MS-MSD • Not Surrogate Corrected 

Field ID WG-SB1-30 WG-SB1-30 WG-SB1-3Q 

Lab ID 98D3033 98D3033MS 98D3033MSD 

Lab Batch B017B B0176 B0176 
File W4924.D W492S.D W4926.D 

Sample Type SAMP QC QC 
Weight Basis DRY DRY DRY 
Matrix SOIL SOIL SOIL 
Sample Size 28.7 g 28.7 g 28.8 g 
Associated Blank BW-S-61PB BW-S-61PB BW-S-61PB 
Field Date 09/23/98 09/23/98 09/23/98 

Extract Date 10/07/98 10/07/98 10/07/98 
Analysis Date 11/11/98 11/11/98 11/11/98 
Min Reporting Limit 1.4 1.4 1.4 
Units ug/g ug/g T %R Q ug/g T %R Q RPD 

BenzoTklfluoranthene'r' 
Benzofalpyrene• ... ^ i l , 
3-Methy|cholanthrene« * 

Dibenz[a>h]anihraceneo > 
Benzo[g,(i^]perylene:f-
HexaehJorpphenel£jSi 

•/•2-Fluorophenol 
•/•Phenol-dS 
%Nitrobenzene-d5 
%2-Fluorobi phenyl 
•/.2,4,6-Tribromophenol 
%Terphenyl-d14 

?• ^vi*rf- i ^ j f " " ! 

^ I T M w ' i i A M . ' U 

62 
69 
59 
67 
68 
98 

1 Because of analytical difficulties the MRL is 5x higher. 
2.0ecomposes in GC inlet and cannot be separated from diphenylamine. 
3 Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC • MS-MSD - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

WG-SB4-30 
98D3023 

B0179 
W4899.D 

SAMP 
DRY 
SOIL 
28.5 g 

BW-S-70PB 
09/24/98 
10/08/98 
11/10/98 

1.4 
ug/g 

WG-SB4-30 
98D3023MS 

B0179 
W4900.D 

QC 
DRY 
SOIL 
28.4 g 

BW-S-70PB 
09/24/98 
10/08/98 
11/10/98 

.1-4 
ug/g T %R 

WG-SB4-30 
98D3023MSD 

B0179 
W4901.D 

QC 
DRY 

SOIL 
28.4 g 

BW-S-70PB 
09/24/98 
10/08/98 
11/10/98 

1.4 
ug/g T V.R Q RPD 

1.3- Dichlorobenzene 
1.4- Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl Alcohol 
o-Cresol 
bis(2-chloroisopropyl)ether 
N-Nltrosopyrolidine 
N-Nitrosomorpholine 

Hexachloroethane 
{Urosp^dr-n-propylamini 

ophenonel 
ibenzene j^W^fJ^Si 

2^ltrpphenor * 
2^Pimethylphenol 
bis(2-Chloroethoxy)methane 
a,a-dimethylphenethylamine 
2,4-OIchlorophenol 
1.2.4- Trichlorobenzene 
Naphthalene 
2,6-Dichlorophenol 
Hexachloropropene 
4-Chloroaniiine 
Hexachlorobutadiene 
N-Nltrosodl-n-butylamine 

4jChlor«h3knethylphenol "" 
2^ethylnaphthalene'^ *' 
Hexachlorocyclopentadiene 
1 ̂ ,4,5-Tetrachlorobenzene 1 

2,4,6-Trlchlorophenoi ^ ,.-<... 
2.4.5-Trichlorophenol 
2-Chloronaphthalene • >:"• 
Isosafrole 
2-Nltroanlllne 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC - MS-MSD • Not Surrogate Corrected 

Field ID WG-SB4-30 WG-SB4-30 WG-SB4-30 
Lab ID 98D3023 98D3023MS 98D3023MSD 
Lab Batch B0179 B0179 B0179 
File W4899.D W4900.D W4901.D 
Sample Type SAMP QC QC 
Weight Basis DRY DRY DRY 
Matrix SOIL SOIL SOIL 
Sample Size 28.5 g 28.4 g 28.4 g 
Associated Blank BW-S-70PB BW-S-70PB BW-S-70PB 
Field Date 09/24/98 09/24/98 09/24/98 
Extract Date 10/08/98 10/08/98 10/08/98 
Analysis Date 11/10/98 11/10/98 11/10/98 
Min Reporting Limit 1.4 1-4 1.4 
Units ug/g ug/g T %R Q ug/g 

1,4-Naphthoquinone ND ND ND 
1,3-Dinitrobenzene ND ND ND 
Acenaphthylene ND ND ND 
Dimethylphthalate ND ND ND 
2,6-Dinitrotoluene ND ND ND 
Acenaphthene ND 2.7 4 68 2.8 
3-Nitroaniline ND ND ND 
2,4-Olnitrophenol ND ND ND 
Pentachlorobenzene ND ND ND 

T %R Q RPD 

70 2.9 

Dibenzofuran 
1-Naphthytamlne""*" 
2.4-Dlnitrotoluene *" ~f-

ND 
7Np; 

ND 
r** Nt> 

2^0lnitrotoluene \ ^ i 
2^,4,6-Tetrachlorophenol ^ ^ ^ f F ? . 

2-Naphthylamlne T « * ffi$&?l&£tfi$*> 
^Itro^oluldine f t S ^ ^ ^ ^ ^ f ^ D 

p-Phenylenedlamln., \ ^ t * rf V ^ K ^ ND 
^jprophenyl^henylether J ^ - ND 
DlstfjylphJhalate^S r J ^ L ^ ^ L ^ . 
4-Nitroanmne 
4,6-Olnitro-2-methylphenol 
n-Nitrosodiphenylamine (1) 
Diphenylamine (2) 
1,3,5-Trinitrobenzene 
Phenacetin 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
4-Amlnobiphenyi *" " 
D inoseb^ ' „•"» - i 

Phenanthrene \ * v r , ' 1 " " + * - " 
Anthracene *^A'2s<' ' ' 1 *"v *" 
DI-n-butylphthalahT* * C 
4-Nltroquinoline-1-oxide ^ *, "~ 
Methapyrllene ' •> V ' ' * £ 
Fiuoranthene "* ' v j i ir* 
Pyrene ^ * i v - f t „ ¥ 

p-{Dlmethylamlno)azo benzene 
3,3-Oimethylbenzidine 
Butylbenzylphthalate 
2-Acetylaminofluorene 
3,3'-Oichlorobenzidine 
Benzo[a]anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
7,12-Dimethylbenz(a]anthracene 
Benzo[b]fluoranthene 

NO 

i 

ND ND 
ND ND 
ND ND 
ND NO 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND 4.2 

'ND , ND 
NO , ND 
ND K

 T ND 
ND ^ - ~ N D 

/*& ND * v ^ ND 
^ N D ND 

t N D 
^ ND 

r ND 
ND 

ND 
t N D 

^ ND 
ND »<• 3 2 
ND . 1 , .NO 
ND ND 
ND ND 
ND ND 
ND ND 
ND NO 
ND NO 
ND NO 
ND NO 
ND ND 
ND ND 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title -. Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC - MS-MSD • Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

Benzo[k]fluoranthene ~ ' > " 
Benzo[a]pyrene ^ t * ? * , C * 
3-Methylcholanthrene s . fr 

l n o ^ n o 1 A 3 - « f ] ^ e n e ^ \ i 
DlDen^a^'anmracene,? 
Benzotg,h,Operylerie^ 
Hex*ehlpjpp|seneji^, ( 

WG-SB4-30 
98D3023 

B0179 
W4899.D 

SAMP 
DRY 

SOIL 
28.5 g 

BW-S-70PB 
09/24/98 
10/08/98 
11/10/98 

1.4 
ug/g 

WG-SB4-30 
98D3023MS 

B0179 
W4900.D 

QC 
DRY 

SOIL 
28.4 g 

BW-S-70PB 
09/24/98 
10/08/98 
11/10/98 

1.4 
ug/g 

fa ~ A-i 

T %R 

WG-SB4-30 
98D3023MSD 

B0179 
W4901.D 

QC 
DRY 

SOIL 
28.4 g 

BW-S-70PB 
09/24/98 
10/08/98 
11/10/98 

1.4 
ug/g T %R Q RPD 

ND ' ~ ^"f-Nrr .̂ 
ND i 4 " «• -*1JND> 

%2-Fluorophenol 
%Phenol-d5 
%Nitrobenzene-d5 
%2-Fluoroblphenyl 
%2,4,6-Trlbromophenol 
%Terphenyl-d14 

44 
56 
48 
61 
73 

119 

59 
69 
58 
72 
83 

109 

66 
74 
64 
74 
80 

111 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC • BS-BSD • Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

Procedural Blank Blank Spike 
BW-S-61PB BW-S-62BS 

B0176 B0176 
W4914.D W491S.D 

QC QC 
DRY DRY 
SOIL SOIL 

30 g 30 g 
NA BW-S-61PB 
NA NA 

10/07/98 10/07/98 
11/10/98 11/10/98 

1.3 1.3 

ug/g ug/g T %R 

»*l%"f ND 

ND 
2^HDImethylphenol < - - ND 
bis(2-Chloroethoxy)methane ND 
a,a-dimethylphenethylamine ND 
2,4-Dichlorophenol N D 

1,2,4-Trichlorobenzene N D 

Naphthalene N D 

2,6-Dichlorophenol N D 

Hexachloropropene N D 

4-Chloroaniline N D 

Hexachlorobutadiene ND 
N-Nitrosodi-n-butylamine ND 

2 - M e t h y l n a p h t h a l e n e i i ^ : . r z ^ • • " Z ^ . r ? : NP 
Hwuchloroc^lopen^ ^ . ^ ^ ^ i h ^ ^ , N D 

1,2^,5-Tetrachlorobenzene i ^ ' ^ ^ V ^ ^ i ? j , N a " 
2v»,6-Trlchlorophenol • . .: ; . . N D 
2A5-Trlchlorophenol •> \ v y-ND 

. NO 

~4 

2-Chloronaphthalene 
Isosafrole / 
2-Nltroanlllne 

ND 
ND 

• NO' 
,;ND 
ND 
ND 
ND 

2.4 
ND 
ND 
ND 
ND 
ND 
ND 

• . ND : 

ND-
. >i;.ND-; 
•' : .* ND •-
:••ND •. 
- '->D 
\"'.J ND ' 

ND 

*t f 

80 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3 Reported as summed value of n-nitrosodiphenylamine and diphenylamine. Svoc.xls: BS-BSD 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Oow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC - BS-BSD - Not Surrogate Corrected 

Field ID Procedural Blank Blank Spike 
Lab ID BW-S-61PB BW-S-62BS 
Lab Batch B0176 B0176 
File W4914.D W491S.D 
Sample Type QC QC 
Weight Basis DRY DRY 
Matrix SOIL SOIL 
Sample Size 30 g 30 g 
Associated Blank NA BW-S-61PB 
Field Date NA NA 
Extract Date 10/07/98 10/07/98 
Analysis Date 11/10/98 11/10798 
Min Reporting Limit 1.3 1.3 
Units ug/g ug/g T %R 

1,4-Naphthoquinone 
1.3- Dinitrobenzene 
Acenaphthylene 
Dimethylphthalate 
2,6-Oinitrotoluene 
Acenaphthene 
3-Nitroaniline 
2.4- Dinitrophenol (1) 
Pentachlorobenzene 
Dlhenznfuran 
1-Naphthyiamlne(1) 
2#Dlnltrotoluene 

83 

Krtt lw 

4iCWorpphenyl-phenylether : 
Diethylphthalate 
4-Niiroanwne 
4,6-Dinitro-2-methylphenol (1) 
n-Nitrosodiphenylamine (2) 
Diphenylamine (3) 
1,3,5-Trlnitrobenzene (1) 
Phenacetin 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

4.9 

"tcfl-lEFJti ND 
N D 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND. 

6 82 

4^ltroqulnollne-1-oxide ( 
Methapyrilene * 
Fluoranthene 

p-(Dlmethylamino)azobenzene •' 
3,3'-Dimethylbenzidine 
Butylbenzylphthalate 
2-Acetylaminofluorene 
3,3'-Dichlorobenzidine 
Benzo[a]anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Dl-n-octylphthalate 
7,12-Dimethylbenz[a]anthracene 
Benzo[b]fluoranthene 

ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 

^ . : ' : ^ = ^ . N D V 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC - BS-BSD - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

Procedural Blank 
BW-S-61 PB 

B0176 
W4914.D 

QC 
DRY 
SOIL 

30 g 
NA 
NA 

10/07/98 
11/10/98 

1.3 
ug/g 

Blank Spike 
BW-S-62BS 

B0176 
W491S.D 

QC 
DRY 
SOIL 

30 g 
BW-S-61 PB 

NA 
10/07/98 
11/10/98 

1.3 
ug/g T %R 

•/.2-Fluorophenol 
%Phenol-dS 
%Nitrobenzene-d5 
•/.2-Fluorobiphenyl 
•/.2,4,6-Tribromophenol 
*/.Terphenyl-d14 

67 
71 
64 
72 
68 

107 

74 
77 
66 
74 
72 
94 

1. Because of analytical difficulties the MRL is Sx higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title: Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC • BS-BSD • Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Unite 

Procedural Blank 
BW-S-70PB 

B0179 
W4893.D 

QC 
DRY 
SOIL 

30 g 
NA 
NA 

10/08/98 
11/09/98 

1.3 
ug/g 

Blank Spike 
BW-S-71BS 

B0179 
W4894.D 

QC 
DRY 
SOIL 

30 g 
BW-S-70PB 

NA 
10/08/98 
11/09/98 

.1.3 
ug/g T %R 

bl*{2-Chloi 

Phenol 

2-Chlorophenol 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
1,2-Dichlorobenzene 
Benzyl Alcohol 
o-Cresol 
bls(2-chloroisopropyl)ether 
N-Nitrosopyrolidine 
N-Nltrosomorphollne 
m,p?Ci , 
Hexachloroethane «s 
N^Jtrgso-dl-n-propy famine 
'orTpJuldlne^ 
Acetophenone^ 
Nitrobenzene 

bis(2-Chloroethoxy)methane 
a.a-dlmethylphenethylamlne 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
2,6-Dichlorophenol 
Hexachloropropene 
4-Chloroaniline 
Hexachlorobutadiene 
N-Nitrosodi-n-butylamine 
Sifroie 
4^hloro^3^ethylphenol 
2-Methylnapht^len^^"""' 
HexachlorocyclopVnte^ 

2̂ ,65Trlchloropheribl . n (... 
2AS/Tr'chlorophenor ' 
2-Chloronaphthalene" 

2-Nltroanlllne j - ' . ' " " * '• 

' & | ^ | * N D . . 

ND-

NDr 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC - BS-BSD - Not Surrogate Corrected 

Field ID Procedural Blank Blank Spike 
Lab ID BW-S-70PB BW-S-71BS 
Lab Batch B0179 B0179 
File W4893.D W4894.D 
Sample Type QC QC 
Weight Basis DRY DRY 
Matrix SOIL SOIL 
Sample Size 30 g 30 g 
Associated Blank NA BW-S-70PB 
Field Date NA NA 
Extract Date 10/08/98 10/08/98 
Analysis Date 11/09/98 11/09/98 
Min Reporting Limit 1.3 1.3 
Units ug/g ug/g T %R 

1,4-Naphthoquinone 
1.3- Dinitrobenzene 
Acenaphthylene 
Dimethylphthalate 
2,6-Oinitrotoluene 
Acenaphthene 
3- Nitroaniline 
2.4- Dinitrophenol (1) 
Pentachlorobenzene 
• I h e n z o f u r a n 

lWpMhymiT^!)T7 ^ 

4^ltrop'henof"| ̂  
2-Nap>ithyl*mlne' 
S-rJItoc-p-toluldlne 
Fluorene 
PrPhenytenedlami 
4-aUoropher^-phenylether J,-.«B«.. 

Dl*U»)phthal?te; t3£S&& S i * r 

4-Nitroaniline 
4,6-Dinitro-2-methylphenol (1) 
n-Nitrosodiphenylamine (2) 
Diphenylamine (3) 
1,3,5-Trinitrobenzene (1) 
Phenacetin 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 
4-Amlnoblphenyi *fT^ •" -V-

Phenanthrene 
Anttiracerie 
D t ^ u ^ l i n t t j ^ t e 
4-NltrbquinoirnP "*" 

Fluoranthene ' 

p-(Dlmethylamlno)azobenzene 
3,3'-Dimethylbenzldine 
Butylbenzylphthalate 
2-Acetylaminofluorene 
3,3'-Dichlorobenzidine 
Benzo[a]anthracene 
Chrysene 
bis(2-Ethylhexyi)phthalate 
Di-n-octylphthalate 
7,12-Dimethylbenz[a]anthracene 
Benzo[b]fluoranthene 

• * *? • >t?IJW 

2.9 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

* 4 

ND„ 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO. 
ND ,.. 
ND ; 
ND> 
ND-
ND-
ND' 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

y v-ND 

:NQ 
- ..NO 
" -5 ND 

ND 
. t*«ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

6.4 

N°-
• :'.*•.• ND. 
j„-r< •--.•/.'AND • 
~\ ND 
/^'U^ND'. 
/ '"'"̂ ••.-Nb' 
'••••'••'•' /"ND ' 

•...'.•; -;/:.3.3 . : 
'•••>;-• - r ,ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

97 

3* 100 

6 "112 

~"t 

6 107 

3 .110 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC • BS-BSD • Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

Procedural Blank 
BW-S-70PB 

B0179 
W4893.D 

QC 
DRY 
SOIL 

30 g 
NA 
NA 

10/08/98 
11/09/98 

1.3 
ug/g 

Blank Spike 
BW-S-71BS 

B0179 
W4894.D 

QC 
DRY 
SOIL 

30 g 
BW-S-70PB 

NA 
10/08/98 
11/09/98 

1.3 
ug/g T %R 

BetTOndfluora'nthene 

3^ethy^olanmrene?ft 

Dibenz[a^h]anthraceneit: 

Hexachlp/ophenesia^ 

•/.2-Fluorophenol 
%Phenol-d5 
%Nitrobenzene-dS 
•/.2-Fluorobiphenyl 
%2,4,6-Trlbromophenol 
%Terphenyl-d14 

78 
83 
76 
83 
81 

118 

79 
84 
73 
84 
97 

117 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC - PB - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

Procedural Blank 
BW-S-61 PB 

B0176 
W4914.D 

QC 
DRY 
SOIL 

30 g 
NA 
NA 

10/07/98 
11/10/98 

1.3 
ug/g 

"ND 
*ND 
ND 

N4fltrc*c>dlmetrrylamtne ^ 

N-Nttrosomeftytethtfamlne ^ A i ? > ^ tJNI> 

..-NO 
if**'' 

3 , 

Methyl memanesulfonate 
N-Nltrosodlemylamlrie" f 

Ethylmethanesulfonate 
bls(2-Chloroethyl)ether-.. 
Aniline > .. '<• 
Pentachloroethane.» „ ^ v . ^ - u_f 
Pnenoi 
2-Chlorophenol 
1.3- Dichlorobenzene 
1.4- Olch lorobenzene 
1,2-Dichlorobenzene 
Benzyl Alcohol 
o-Cresol 
bis(2-chloroisopropyi)ether 
N-Nitrosopyrolidine 
N-Nitrosomorpholine 
m,p-Cresol 5« ST' 
Hexachloroethane ' 
N-NJtroso-dl-n-propylamine 
o-Toluldine **, ^ , ^ 
Acetophenone ^ " -* 
Nitrobenzene , - X , ' J t ^ % 
N•Nltrosopiperldine; , 

Isophorone f * ? ^ \ * i , 
2-Nitrophenol ' - V " 
2,4-bimethylphenol 
bis(2-Chloroethoxy)methane 
a.a-dimethyiphenethylamine 
2,4-Dichlorophenol 
1.2.4- Trichlorobenzene 
Naphthalene 
2,6-Dichlorophenol 
Hexachloropropene 
4-Chloroaniline 
Hexachlorobutadiene 
N-Nitrosodi-n-butylamine 

Safrbie^^3.:0-2^i";^/' i 
4-Chloro-3-methylphenol 
2-Methylnaphthalene , fc 

Hexachlorocyclopentadiene 
1,2,4,5-Tetrachlorobenzene 
2,4,6-Trichlorophenol 
2.4.5-Trichlorophenol 
2-Chloronaphthalene 
Isosafrole 
2-Nltroanlllne 

'kND', 
ND 

„ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
.ND 
-...ND 
'XND 

.t 
~ i ND 

- ND 
- . ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

' ND 
, * ND 

ND 
"' .ND 
^ N D . 

• ' A ND 
ND 
ND 
ND 
ND 

Procedural Blank 
BW-S-70PB 

B0179 
W4893.D 

QC 
DRY 
SOIL 

30 g 
NA 
NA 

10/08/98 
11/09/98 

1.3 

ug/g 

- N O 
" NO 

. " \ ' ' " N D 

~ , l V ^ N O 
W* i ND' 

" * , ^ N 0 
ND 

' N D 

, , ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
'ND 

A- ND 
NO 
'ND 
ND-
ND 

> r-ND 
V 1 ND; 

* r ND 
' ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

• ""NO 
" ' ND 

ND - • ND 
ND: 

;'. . :'. ND 
' N O 

• ND 
' • ND 

ND 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC - PB • Not Surrogate Corrected 

Field ID Procedural Blank Procedural Blank 
Lab ID BW-S-61 PB BW-S-70PB 
Lab Batch B0176 B0179 
File W4914.D W4893.D 
Sample Type QC QC 
Weight Basis DRY DRY 
Matrix SOIL SOIL 
Sample Size 30 g 30 g 
Associated Blank NA NA 
Field Date NA NA 
Extract Date 10/07/98 10/08/98 
Analysis Date 11/10/98 11/09/98 
Min Reporting Limit 1.3 1.3 
Units ug/g ug/g 

1,4-Naphthoquinone 
1.3- Dinitrobenzene 
Acenaphthylene 
Dimethylphthalate 
2,6-Dinitrotoluene 
Acenaphthene 
3-Nitroaniline 
2.4- Oinltrophenol (1) 
Pentachlorobenzene 
Dibenzofuran 
l ^aphth^amlne 
2,4^'nitJo-toluen< 

2^whmpitn 
S^tfo^luidine 
W " «* ! f c M O 

Dlt^Athajate^ 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol (1) 
n-Nitrosodiphenylamine (2) 
Diphenylamine (3) 
1,3,5-Trinitrobenzene (1) 
Phenacetin 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachloronitrobenzene 
Pentachlorophenol 

Anthracei 

4 ^ ^ u l n l D l l n ^ ? 
M r t h a j v i " ' * " ' 
Fluoranthene 
Pyirene 
pHDImethylaminpjazbbenzene 
3,3'-Oimethylbenzidine 
Butylbenzylphthalate 
2-Acetylaminofluorene 
3,3'-Dlchlorobenzidine 
Benzo[a]anthracene 
Chrysene 
bis(2-Ethyihexyl)phthalate 
Di-n-octylphthalate 
7,12-Dimethylbenz(a]anthracene 
Benzo[b]fluoranthene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC - PB - Not Surrogate Corrected 

Field ID Procedural Blank Procedural Blank 
Lab ID BW-S-61 PB BW-S-70PB 
Lab Batch B0176 B0179 
File W4914.D W4893.D 
Sample Type QC QC 
Weight Basis DRY DRY 
Matrix SOIL SOIL 
Sample Size 30 g 30 g 
Associated Blank NA NA 
Field Date NA NA 
Extract Date 10/07/98 10/08/98 
Analysis Date 11/10/98 11/09/98 
Min Reporting Limit 1.3 1-3 
Units ug/g ug/g 

Benzorklfluoranthene 

Hexachiprpphei}e, lW^>'iSi£Kil*-AND< 1 

%2-Fluorophenol 
%Phenoi-dS 
'/•Nitrobenzene-dS 
%2-Fluorobiphenyl 
'/•2,4,6-Tribromophenol 
%Terphenyl-d14 

67 
71 
64 
72 
68 

107 

78 
83 
76 
83 
81 

118 

1. Because of analytical difficulties the MRL is 5x higher. 
2. Decomposes in GC inlet and cannot be separated from diphenylamine. 
3. Reported as summed value of n-nitrosodiphenylamine and diphenylamine. 
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Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC - Main • Not Surrogate Corrected 

Field ID WG-SB4-5 WG-SB4-14 WG-SB4-30 WG-SB4-40 WG-SB5-7 
Lab ID 98D3021 98D3022 98D3023 98D3024 98D3025 
Lab Batch B0179 B0179 B0179 B0179 B0179 
File W4897.D W4898.D W4899.D W4902.D W4903.D 
Sample Type SAMP SAMP SAMP SAMP SAMP 
Weight Basis DRY DRY DRY DRY DRY 
Matrix SOIL SOIL SOIL SOIL SOIL 
Sampie Size 28.8 g 26 g 28.5 g 28.8 g 28.8 g 
Associated Blank BW-S-70PB BW-S-70PB BW-S-70PB BW-S-70PB BW-S-70PB 
Field Date 09/24/98 09/24/98 09/24/98 09/24/98 09/24/98 
Extract Date 10/08/98 10/08/98 10/08/98 10/08/98 10/08/98 
Analysis Date 11/10/98 11/10/98 11/10/98 11/10/98 11/10/98 
Min Reporting Limit 2.8 3.1 2.8 2.8 2.8 
Units ug/g ug/g ug/g ug/g ug/g 

T h i o n a z i n \ ^ j g ^ ^ p ^ ^ L a S S > i i ^ N D 
S u l f o t e p K ^ ^ ^ ^ ^ S v ^ ^ a N D ' , J 

. . N D " -
Pronamide „„ ~ > t , ' * ND 
Disulfoton ^ t j A V ! - y . * ; V ' " s ^ - 1 ND 
Methyl parathion * \ * u

 K

 t ^ ND 
Ethyl parathion „ ^ . „ _ 
isoann 
Aramite 
Chlorobenzilate 
Famphur 
Kepone 

ND 
ND 
ND 
ND 
ND 
ND 

%2-Fluorophenol 
%Phenol-d5 
%N itrobenzene-d 5 

. %2-Fluorobiphenyl 
' %2,4,6-Tribromophenol 

%Terphenyl-d14 

48 
57 
49 
64 
72 

110 

46 
54 
46 
55 
79 

116 

44 
56 
48 
61 
73 

119 

49 
59 
52 
62 
61 

110 

52 
61 
54 
67 
71 

109 

3Because of analytical difficulties the MRL for this compounds is 5x higher 
KK.Dow Cogburn.38051-01.11/18/98 Page 1 of 12 appx9.XLS: Main 



Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC - Main • Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

0,0,0-T/lethyl phosi 
Thionazin 
Sulfotepp * 
DlallatsY 
pf jorat i^; 
D l ^ t h o a t e , 
Pronamfdi 
Dlsul foto i j / 
Methyl parathion 
Ethylparatr i toaS^ 
Isodrin 
Aramite 

Chlorobenzilate 
Famphur 
Kepone 

WG-SB5-14 
98D3026 

B0179 
W4908.D 

SAMP 
DRY 
SOIL 
26.8 g 

BW-S-70PB 
09(24/98 
10/08/98 
11/10/98 

3.0 
ug/g 

WG-SB5-22 
98D3027 

B0179 
W4909.D 

SAMP 
DRY 
SOIL 
28.5 g 

BW-S-70PB 
09/24/98 
10/08/98 
11/10/98 

2.8 
ug/g 

WG-SB5-32 
9803028 

B0179 
W4910.D 

SAMP 
DRY 
SOIL 
28.1 g 

BW-S-70PB 
09/24/98 
10/08/98 
11/10/98 

2.8 
ug/g 

WG-SB5-40 
98D3029 

B0179 
W4911.D 

SAMP 
DRY 
SOIL 
28.5 g 

BW-S-70PB 
09/24/98 
10/08/98 
11/10/98 

2.8 
ug/g 

WG-SB1-7 
98D3030 

B0176 
W4918.D 

SAMP 
DRY 
SOIL 
26.7 g 

BW-S-61 PB 
09/23/98 
10/07/98 
11/11/98 

3.0 
ug/g 

%2-Fluorophenol 
V.Phenol-d5 
%Nitrobenzene-d5 
%2-Fluorobiphenyl 
%2,4,6-Trlbromophenol 
%Terphenyl-d14 

43 
51 
45 
56 
82 

117 

39 
47 
41 
51 
67 

103 

49 
58 
51 
59 
65 

116 

47 
56 
49 
58 
67 

111 

42 
51 
43 
53 
62 
86 

3.Because of analytical difficulties the MRL for this compounds is 5x higher 
KK.Dow Cogburn.38051-01.11/18/98 Page 2of 12 appx9.XLS: Main 



Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Oow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC • Main - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

0.0,0-TrlethyrpT)orpK^rpthloate 
ThJgnMhT* -
Sulfotepp 

Phorate 
Dimethoate: 
Pronamide 

WG-SB1-12 
98D3031 

B0176 
W4922.D 

SAMP 
DRY 
SOIL 

25 g 
BW-S-61 PB 

09/23/98 
10/07/98 
11/11/98 

3.2 
ug/g 

WG-SB1-20 
98D3032 

B0176 
W4923.D 

SAMP 
DRY 
SOIL 
27.7 g 

BW-S-61 PB 
09/23/98 
10/07/98 
11/11/98 

2.9 
ug/g 

WG-SB1-30 
98D3033 

B0176 
W4924.D 

SAMP 
DRY 
SOIL 
28.7 g 

BW-S-61 PB 
09/23/98 
10/07/98 
11/11/98 

2.8 
ug/g 

WG-SB1-40 
98D3034 

B0176 
W4927.D 

SAMP 
DRY 
SOIL 
29.4 g 

BW-S-61 PB 
09/23/98 
10/07/98 
11/11/98 

2.7 
ug/g 

WG-SB2-7 
98D3035 

B0176 
W492B.D 

SAMP 
DRY 
SOIL 
27.6 g 

BW-S-61 PB 
09/23/98 
10/07/98 
11/11/98 

2.9 
ug/g 

ND* 

Disulfoton^, 
Methyl parathyrin 
Ethyl parathlpi " 
Isodrin 
Aramite 
Chlorobenzilate 
Famphur 
Kepone 

%2-Fluorophenol 
%Phenol-d5 
%Nitrobenzene-d5 
%2-Fluorobiphenyl 
•/.2,4,6-Tribromophenol 
%Terphenyl-d14 

, l u , '«<Tvrr r fND' . v . -^V?M|NP: 

40 
50 
42 
53 
60 
77 

49 
54 
44 
53 
69 
89 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

48 
56 
49 
55 
57 
87 

53 
57 
51 
59 
59 
90 

65 
71 
57 
63 
74 
79 

3.Because of analytical difficulties the MRL for this compounds is 5x higher 
KK.Dow Cogburn.38051-01.11/18/98 Page 3 of 12 appx9.XLS: Main 



Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC • Main • Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

WG-SB2-10 
98D3036 

B0176 
W4929.D 

SAMP 
DRY 
SOIL 
25.2 g 

BW-S-61 PB 
09/23/98 
10/07/98 
11/11/98 

3.2 
ug/g 

WG-SB2-20 
98D3037 

B0176 
W4930.D 

SAMP 
DRY 
SOIL 
26.3 g 

BW-S-61 PB 
09/23/98 
10/07/98 
11/11/98 

3.0 
ug/g 

WG-SB2-30 
98D3038 

B0176 
W4931.D 

SAMP 
DRY 
SOIL 
27.7 g 

BW-S-61 PB 
09/23/98 
10/07/98 
11/11/98 

2.9 
ug/g 

WG-SB2-42 
98D3039 

B0176 
W4937.D 

SAMP 
DRY 
SOIL 
28.3 g 

BW-S-61 PB 
09/23/98 
10/07/98 
11/12/98 

2.8 
ug/g 

WG-SB3-7 
98D3040 

B0176 
W4938.D 

SAMP 
DRY 
SOIL 
28.5 g 

BW-S-61 PB 
09/23/98 
10/07/98 
11/12/98 

2.8 
ug/g 

%2-Fiuorophenol 
%Phenol-d5 
%Nitrobenzene-d5 
•/.2-Fluorobiphenyl 
%2,4,6-Tribromophenol 
%Terphenyl-d14 

74 
88 
69 
80 
93 

101 

62 
64 
59 
64 
81 

101 

66 
73 
62 
68 
83 

108 

65 
72 
64 
67 
72 

105 

58 
66 
58 
64 
74 

108 

3.Because of analytical difficulties the MRL for this compounds is 5x higher 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC - Main - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

Methyl parathion 5 
EJ^Jj»arath!on 
Isodrin 
Aramite 
Chlorobenzilate 
Famphur 
Kepone 

•/.2-Fluorophenol 
%Phenol-d5 
%Nitrobenzene-d5 
%2-Fluoroblphenyl 
•/.2,4,6-Tribromophenol 
%Terphenyl-d14 

WG-SB3-10 
98D3041 

B0176 
W4939.D 

SAMP 
DRY 
SOIL 
27.8 g 

BW-S-61PB 
09/23/98 
10/07/98 
11/12/98 

2.9 
ug/g 

WG-SB3-24 
98D3042 

B0176 
WS024.D 

SAMP 
DRY 
SOIL 
27.8 { 

BW-S-61PB 
09/23/98 
10/07/98 
11/17/98 

2.9 
ug/g 

WG-SB3-30 
98D3043 

B0176 
W5025.D 

SAMP 
DRY 
SOIL 
26.7 g 

BW-S-61 PB 
09/23/98 
10/07/98 
11/17/98 

3.0 
ug/g 

WG-SB3-40 
98D3044 

B0176 
W5026.D 

SAMP 
DRY 
SOIL 
27.8 g 

BW-S-61 PB 
09/23/98 
10/07/98 
11/17/98 

2.9 
ug/g 

51 
59 
50 
63 
75 

102 

48 
57 
52 
58 
69 
97 

51 
58 
52 
56 
54 
75 

41 
51 
42 
51 
57 
73 

3.Because of analytical difficulties the MRL for this compounds is 5x higher 
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Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC - PB - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Unite 

Procedural Blank 
BW-S-61 PB 

B0176 
W4914.D 

QC 
DRY 
SOIL 

30 g 
NA 
NA 

10/07(98 
11/10/98 

2.7 
ug/g 

Procedural Blank 
BW-S-70PB 

B0179 
W4893.D 

QC 
DRY 
SOIL 

30 g 
NA 
NA 

10/08/98 
11/09/98 

2,7 
ug/g 

%2-Fluorophenol 
%Phenol-d5 
V.Nitrobenzene-d5 
•/.2-Fluorobiphenyl 
•/.2,4,6-Tribromophenol 
%Terphenyl-d14 

67 
71 
64 
72 
68 

107 

78 
83 
76 
83 
81 

118 

3.Because of analytical difficulties the MRL for this compounds is 5x higher 
KK.Dow Cogburn.3a051-01.11/ia/98 Page 12 of 12 appx9.XLS: PB 



Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC • MS-MSD - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

W W , 
Dimethoate^,. 
Pronamide 
Dlsulfotony 
Msthyliparamiom 
EthyLparathlp, " 
Isodrin 
Aramite 
Chlorobenzilate 
Famphur 
Kepone 

WG-SB1-30 
98D3033 

B0176 
W4924.D 

SAMP 
DRY 
SOIL 
28.7 g 

BW-S-61 PB 
09/23/98 
10/07/98 
11/11/98 

2.8 
ug/g 

WG-SB1-30 
98D3033MS 

B0176 
W4925.D 

QC 
DRY 
SOIL 
28.7 g 

BW-S-61 PB 
09/23/98 
10/07/98 
11/11/98 

2,8 
ug/g T %R 

WG-SB1-30 
98O3033MSD 

B0176 
W4926.D 

QC 
DRY 
SOIL 
28.8 g 

BW-S-61 PB 
09/23/98 
10/07/98 
11/11/98 

2.8 
ug/g T %R Q RPD 

•/•2-Fluorophenol 
•/.Phenol-dS 
%Nitrobenzene-d5 
•/.2-Fluorobiphenyl 
•/.2,4,6-Tribromophenol 
%Terphenyl-d14 

48 
56 
49 
55 
57 
87 

63 
71 
60 
69 
70 

108 

62 
69 
59 
67 
68 
98 

3 Because of analytical difficulties the MRL for this compounds is 5x higher 
KK.Dow Cogburn.38051-01.11/18/98 Page 6 of 12 appx9.XLS: MS-MSD 



Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Ti t le: Dow Cogburn - Shell Westgate 
Data Package: 1429 
Data Table: SVOC - MS-MSD - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sampie Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

o; 

Dfallate 

Dimethoate 
Pronamlae 

WG-SB4-30 
98D3023 

B0179 
W4899.D 

SAMP 
DRY 
SOIL 
28.5 g 

BW-S-70PB 
09/24/98 
10/08/98 
11/10/98 

2.8 
ug/g 

WG-SB4-30 
98D3023MS 

B0179 
W4900.D 

QC 
DRY 
SOIL 
28.4 g 

BW-S-70PB 
09/24/98 
10/08/98 
11/10/98 

2.8 
ug/g T %R 

WG-SB4-30 
98D3023MSD 

B0179 
W4901.D 

QC 
DRY 
SOIL 
28.4 g 

BW-S-70PB 
09/24/98 
10/08798 
11/10/98 

2.8 
ug/g T %R Q RPD 

D i s u l f o t o n - ' A * ^ • - - W - ' N D . V 7 s - V " , 

Ethyl p a r a t h i o n 2 ^ M 3 . : X : r f e l A ^ . i ^ t ^ ^ 
• — K i n Kin M n Isodrin 
Aramite 
Chlorobenzilate 
Famphur 
Kepone 

%2-Fluorophenol 
%Phenol-d5 
%Nitrobenzene-d5 
%2-Fluorobiphenyi 
"/.2,4,6-Tribromophenol 
%Terphenyl-d14 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

44 
56 
48 
61 
73 

119 

59 
69 
58 
72 
83 

109 

66 
74 
64 
74 
80 

111 

3Because of analytical difficulties the MRL for this compounds is 5x higher 
KK.Dow Cogburn.38051-01.11/18/98 Page 7 of 12 appx9.XLS: MS-MSD 



Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Oow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC - MS-MSD • Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

Diallate 
PJhorate^ 
Dimethoate • 
Pronamide-
Disulfoton 
Methyl,! 
Et l (y iparathlon& 1 : 
Isodrin 
Aramite 
Chlorobenzilate 
Famphur 
Kepone 

%2-Fluorophenol 
%Phenol-dS 
%Nitrobenzene-d5 
%2-Fluoroblphenyl 
%2,4,6-Tribromophenol 
%Terphenyl-d14 

3.Because of analytical difficulties the MRL for this compounds is 5x higher 
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Arthur D. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC - MS-MSD - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

O ^ ^ f f ^ ^ p l i o r i r J t h l o a t e - - . 

SU 

Phorate 
Dimethoate 
Pronamlde-
Dliulfoton. 

Isodrin 
Aramite 
Chlorobenzilate 
Famphur 
Kepone 

%2-Fluorophenol 
%Phenol-dS 
%Nitrobenzene-dS 
'/•2-Fluorobiphenyl 
%2,4,6-Tribromophenol 
%Terphenyl-d14 

3Because of analytical difficulties the MRL for this compounds is 5x higher 
KK.Dow Cogburn.38051 -01.11/18/98 Page 9 of 12 appx9.XLS: MS-MSD 



Arthur 0. Little 
Environmental Monitoring and Analysis Unit 

Project Title : Dow Cogburn • Shell Westgate 
Data Package: 1429 
Data Table: SVOC • MS-MSD - Not Surrogate Corrected 

Field ID 
Lab ID 
Lab Batch 
File 
Sample Type 
Weight Basis 
Matrix 
Sample Size 
Associated Blank 
Field Date 
Extract Date 
Analysis Date 
Min Reporting Limit 
Units 

Isodrin 
Aramite 
Chlorobenzilate 
Famphur 
Kepone 

%2-Fluorophenol 
%Phenol-dS 
'/•Nltrobenzene-d5 
%2-Fluorobiphenyl 
%2,4,6-Tribromophonol 
%Terphenyl-d14 

3 Because of analytical difficulties the MRL for this compounds is 5x higher 
KK.Dow Cogburn.38051 -01.11/18/98 Page 10 of 12 appx9.XLS: MS-MSD 



Arthur D. Litne 
Environmental Monitoring and Analysis Unit 

Project Tins: Do* Cogburn • Shell Westgate 
Data Package: 1429 
Data Tabla: SVOC • BS-BSD - Not Surrogate Corrected 

Raid ID 
Lab 10 
LabBatcti 
Flla 
Sampla Typa 
Weight Baals 

Sampls Size 
Aasoclatsd Blank 
Field Data 
Extract Data 
Analysis Oata 
Min Reporting l imit 
Units 

O ^ T r t e t f i y f 
Tnignaain 

Procedural Blank 
BW-S-61PB 

B0176 
W4914.D 

QC 
DRY 
SOIL 

30 g 
NA 
NA 

10/07/98 
11/10/98 

2.7 
ug/g 

Blank Spike 
BW-S-62BS 

B0176 
W4915.D 

ac 
DRY 
SOIL 

30 g 
BW-S-81PB 

NA 
10/07/98 
11/10/98 

2.7 
u a / g T S R 

Procedural Blank 
BW-S-70PB 

B0179 
W4893.0 

QC 
DRY 

SOIL 
30 g 

NA 
NA 

10/08/98 
11/09798 

2.7 
ug/g 

Blank Spike 
BW-S-71BS 

B0179 
W4894.D 

QC 
DRY 

SOIL 
30g 

BW-S-70PB 
NA 

10/08/98 
11/09/98 

2.7 
ug/g 

%2 .Fluorophenol 
%Phenol-dS 
SNIIrobenzene-dS 
%2-Fluoroblphenyl 
%2,4,8-Trtbromophenol 
%Terpnenyl-d14 

67 
71 
64 
72 

74 
77 
66 
74 
72 
94 

78 
S3 
76 
83 
81 

118 

79 
84 
73 
84 
97 

117 

3.Because of analytical difficulties the MRL lor this compounds is 5x higher 
KK Dow Cogburn 38051-01 11/18/98 Page 11 ol 12 appx9.XLS: BS-BSD 



a division of Recra Environmental, Inc. 

Virtual Laboratories Everywhere 

Recra LabNet Philadelphia 
Analytical Report 

Client : A.D. LITTLE-NEW MEXICO 
RFW# : 9810L066 

W.O. # : 60038-003-001-0001-00 
Date Received: 10-09-98 

1. 

2. 

3. 

# 4 

5. 

6. 

7. 

8. 

9. 

SANIC CASE NARRATIVE 

This narrative covers the analyses of 12 soil samples. 

The samples were prepared and analyzed in accordance with the methods indicated on the 
attached glossary. 

Sample holding times as required by the method and/or contract were met. 

The cooler temperature was recorded on the chain-of-custody. 

The method blanks were within method criteria with the exception of 98LHC095-MB1 
and 98LHC096-MB1 for Petroleum Hydrocarbons which were less than 10 times the 
reporting limit. 

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

The matrix spike recoveries were within the 75-125% control limits. 

The replicate analyses were within the 20% RPD control limit. 

Results for solid samples are reported on a dry weight basis. 

;ulu 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 
parts of the analytical data. Therefore, this report should only be reproduced in its entirety of 163 pages. 

Vice President 
Philadelphia Analytical Laboratory 

Date 

njp\i 10-066 

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



WET CHEMISTRY 
METHODS GLOSSARY FOR ANALYSIS OF SOIL/SOLID SAMPLES 

ASTM SW846 OTHER 

D2216-80 

D2216-80 

D2216-80 

D3987-81/85 

D240-87 

%Ash 

%Moisture 

%Solids 

%Volatile Solids 

ASTM Extraction in Water 

BTU 

CEC 

Corrosivity _by coupon _by pH 

Cyanide, Total 

Cyanide, Reactive 

Density 

Halides, Extractable Organic 

Halides, Total 

EP-Toxicity 

Flash Point 

Ignitability 

Carbon, Total Organic (by LOI) 

Oil and Grease 

Carbon, Total Organic 

Oxygen Bomb Prep for Anions 

Petroleum Hydrocarbons, Total Recoverable 

pH, Soil 

Sulfide, Reactive 

Specific Gravity _ D1429-76C 

Sulfur, Total 

TCLP 

TCLV 

Synthetic Precipitation Leach 

Chlorine, Total 

Paint Filter 

D240-87 (mod) 

Other: " I t W ^ x ^ |CAJLa^W>Lg 

O4.0 (e) 

04.0(e) 

9081 

1110 (mod)_ 9045 

9010 

Sec 7.3 

1310A 

1010 

1010 

9071A 

9060 

_5050 

_̂ /9OTl 

9045B 

Sec 73 

9056 

1311 

1311 

1312 

9056 

9095 

Method: 

!C_ 

ILMO4.0 (e) 

_ EPA 600/4/84-008 (mod). 

_ EPA 600/4/84-008 (mod) 

Lloyd Kahn (mod) 

vf^EPA 418.1 (mod) 

RWW212I4)J4/tW)»/95 

0Q2 



METHOD REFERENCES AND DATA QUALIFIERS 

DATA QU A LI FI ER S 

U = Indicates that the parameter was not detected at or above the reported limit. The 
associated numerical value is the sample detection limit. 

* = Indicates that the original sample result is greater than 4x the spike amount added. 

ABBREVIATIONS 

MB = Method or Preparation Blank. 
MS = Matrix Spike. 
MSD = Matrix Spike Duplicate. 
REP = Sample Replicate 
LC = Laboratory Control Sample. 
NC = Not calculated. 

A suffix of -R, -S, or -T following these codes indicate a replicate, spike or sample 
duplicate analysis respectively. 

A N A L Y T I C A L W E T CHEMISTRY METHODS 

1. ASTM Standard Methods. 

2. USEPA Methods for Chemical Analysis of Water and Wastes (USEPA 600/4-79-
020). 

3. Test Methods for Evaluating Solid Waste (USEPA SW-846). 

a. Standard Methods for the Examination of Water and Waste, 16 ed.. (19891. 

b. Standard Methods for the Examination of Water and Waste. 17 ed.. (1983) 

c. Method of Soil Analysis. Part 1, Physical and Mineralogical Methods, 2nd. Ed. 
(1986) 

d. Method of Soil Analysis. Part 2, Chemical and Microbiological Properties, Am. 
Soc. Agron., Madison, WI (1965) 

e. USEPA Contract Laboratory Program, Statement of Work for Inorganic Analysis. 

f. Code of Federal Regulations. 

RFW21-21L-034/D-06/96 

003 



Recra LabNet - L i o n v i l l e 

INORGANICS DATA SUMMARY REPORT 11/16/98 

CLIENT: A.D. LITTLB-NBW MEXICO 

WORK ORDER: 60038-022-001-0001-00 

RBCRA LOT #: 9810L066 

REPORTING DILUTION 

SAMPLB SITE ID ANALYTE RESULT UNITS LIMIT FACTOR 

-001 WGSB1-7 % S o l i d s 89.7 % 0 .01 1.0 

C h l o r i d e by IC 560 MG/KG 27 .9 20.0 

P l u o r i d e by IC 2.8 u MG/KG 2 .8 1.0 

N i t r a t e by IC 2.0 MG/KG 1 .4 1.0 

S u l f a t e by IC 2140 MG/KG 139 100 

pH 8.3 SOIL PH 0 . 01 1.0 

Petroleum Hydrocarbons 39.7 MG/KG 3 .7 1.0 

-002 WGSB1-12 % S o l i d s 86.4 % 0 .01 1.0 

C h l o r i d e by IC 747 MG/KG 28 .9 20.0 

F l u o r i d e by IC 2.9 u MG/KG 2 9 1. 0 

N i t r a t e by IC 2 . 9 MG/KG 1 4 1.0 

S u l f a t e by IC 723 MG/KG 28 9 20.0 

pH 8.9 SOIL PH 0 01 1.0 

Petroleum Hydrocarbons 13 .2 MG/KG 3 9 1.0 

-003 WGSB1-20 % S o l i d s 91.0 % 0 01 1.0 

C h l o r i d e by IC 453 MG/KG 13 7 10.0 

F l u o r i d e by IC 2 . 7 u MG/KG 2 7 1.0 

N i t r a t e by IC 11 MG/KG 1 4 1.0 

S u l f a t e by IC 297 MG/KG 27 5 20.0 

pH 9.3 SOIL PH 0 01 1.0 

Petroleum Hydrocarbons 9.5 MO/KG 3 7 1. 0 

-004 WGSB1-30 % S o l i d s 96.3 % 0 01 1. 0 

C h l o r i d e by IC " 16.0 MG/KG 1 3 1. 0 

P l u o r i d e by IC 2 . 6 u MG/KG 2 6 1 . 0 

N i t r a t e by IC 1.3 u MG/KG 1 3 1.0 

S u l f a t e by IC 47 .3 MG/KG 1 3 1.0 

pH 9 . 6 SOIL PH 0 01 1.0 

Petroleum Hydrocarbons 6.8 MG/KG 3 5 1.0 

-00S WGSB1-40 % S o l i d s 96.4 % 0 01 1.0 

c h l o r i d e by IC S.2 MG/KG 1 3 1.0 

P l u o r i d e by IC 2 . 6 u MG/KG 2 6 1.0 

N i t r a t e by IC 1.3 u MG/KG 1 3 1. 0 
S u l f a t e by IC 9.3 MG/KG 1 3 1.0 

PH 9.8 SOIL PH 0 01 1 . 0 

Petroleum Hydrocarbons 12.6 MG/KG 3 s 1. 0 

-006 WGSB2-7 % S o l i d s 93 .1 % 0 01 1.0 



Recra LabNet - L i o n v i l l e 

INORGANICS DATA SUMMARY RBPORT 11/16/98 

CLIBNT: A.D. LITTLB-NBW MEXICO 

WORK ORDBR: 60038-022-001-0001-00 

RECRA LOT #: 9810L066 

SAMPLB SITE ID 

WGSB2-7 

ANALYTB 

Ch l o r i d e by IC 

F l u o r i d e by IC 

N i t r a t e by IC 

S u l f a t e by IC 

PH 

Petroleum Hydrocarbons 

RESULT 

8.4 

4 . 8 

35 

207 

9 . 1 

614 

UNITS 

REPORTING 

LIMIT 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

SOIL PH 

MG/KG 

1.3 

2.7 

1.3 

13 .4 

0.01 

89 . 5 

DILUTION 

FACTOR 

1.0 

1.0 

1 . 0 

10 . 0 

1.0 

25.0 



Recra LabNet - L i o n v i l l e 

INORGANICS DATA SUMMARY REPORT 11/16/98 

CLIENT: A.D. LITTLE-NBW MEXICO 

WORK ORDBR: 60038-022-001-0001-00 

RBCRA LOT #: 9810L066 

SAMPLB SITE ID 

-007 

•010 

ANALYTB RESULT UNITS 

REPORTING 

LIMIT 

WGSB2-10 % S o l i d e 86.4 % 0.01 

C h l o r i d e by IC 70.0 MG/KG 2.9 

F l u o r i d e by IC 4.0 MG/KG 2.9 

N i t r a t e by IC 26 MG/KG 1.4 

S u l f a t e by IC 513 MG/KG 28.9 

PH 9.1 SOIL PH 0.01 

Petroleum Hydrocarbons 208 MG/KG 19.3 

WGSB2-2 0 % S o l i d s 87.4 % 0.01 

C h l o r i d e by IC 190 MG/KG 14.3 

F l u o r i d e by IC 3.2 MG/KG 2.9 

N i t r a t e by IC 4.8 MG/KG 1.4 

S u l f a t e by IC 437 MG/KG 14.3 

PH 9.5 SOIL PH 0.01 

Petroleum Hydrocarbons 15.5 MG/KG 3 .a 

WGSB2-3 0 % S o l i d s 93 . 0 % 0 . 01 

C h l o r i d e by IC 157 MG/KG 6.7 

F l u o r i d e by IC 2.7 u MG/KG 2.7 

N i t r a t e by IC 5.0 MG/KG 1.3 

S u l f a t e by IC 62.7 MG/KG 2.7 

pH 9.4 SOIL PH 0.01 

Petroleum Hydrocarbons 10.4 MG/KG 3.6 

WGSB2-42 % S o l i d s 94.9 % 0.01 

C h l o r i d e by IC 132 MG/KG 6.6 

F l u o r i d e by IC 2.6 u MG/KG 2.6 

N i t r a t e by IC 1.3 MG/KG 1.3 

S u l f a t e by IC 41.1 MG/KG 1.3 

pH 9.4 SOIL PH 0.01 

Petroleum Hydrocarbons 17.5 MG/KG 3 . S 

WGSB3-7 % S o l i d s 94.7 % 0.01 

C h l o r i d e by IC 232 MG/KG 13 .2 

F l u o r i d e by IC 7.6 MG/KG 2 . 6 
N i t r a t e by IC 2.9 MG/KG 1.3 

S u l f a t e by IC 185 MG/KG 13.2 

pH 9.3 SOIL PH 0.01 

Petroleum Hydrocarbons 15.4 MG/KG 3 . 5 

DILUTION 

FACTOR 

1. 0 

2 . 0 

1. 0 

1.0 

20.0 

1. 0 

5 . 0 

1.0 

10.0 

1.0 

1.0 

10.0 

1.0 

1.0 

1 . 0 

5.0 

1.0 

1.0 

2 . 0 

1. 0 

1.0 

1 . 0 

5 . 0 

1 . 0 

1. 0 

1.0 

1. 0 

1 . 0 

1. 0 

10.0 

1. 0 

1.0 

10.0 

1 . 0 

1 . 0 

% Solids 



Recra LabNet - L i o n v i l l e 

INORGANICS DATA SUMMARY REPORT 11/16/98 

CLIENT: A.D. LITTLE-NEW MEXICO 

WORK ORDER: 60038-022-001-0001-00 

SAMPLB SITE ID 

-012 WGSB3-10 

RBCRA LOT #: 9810L06S 

RBPORTING DILUTION 

ANALYTB RESULT UNITS LIMIT FACTOR 

Ch l o r i d e by IC 174 MG/KG 13 .4 10 0 

Pl u o r i d e by IC 3.7 MG/KG 2.7 1 0 

N i t r a t e by IC 2.2 MG/KG 1.3 1 0 

S u l f a t e by IC 184 MG/KG 13 .4 10 0 

PH 9.3 SOIL PH 0.01 1 0 

Petroleum Hydrocarbons 14.5 MG/KG 3 . 6 1 0 

007 



Recra LabNet - L i o n v i l l e 

INORGANICS MBTHOD BLANK DATA SUMMARY PAGE 11/16/98 

CLIENT: A.D. LITTLB-NBW MEXICO 

WORK ORDER: 60038-022-001-0001-00 

SAMPLB SITB ID 

BLANK10 98LIC090-MB1 

BLANK10 98LHC09S-MB1 

BLANK10 98LHC096-MB1 

ANALYTB 

C h l o r i d e by IC 

P l u o r i d e by IC 

N i t r a t e by IC 

S u l f a t e by IC 

Petroleum Hydrocarbons 

Petroleum Hydrocarbons 

RBCRA LOT #: 9810L066 

RBPORTING 

RESULT UNITS LIMIT 

1.2 u MG/KG 

2.5 u MG/KG 

1.2 u MG/KG 

1.2 u MG/KG 

4 .2 MG/KG 

4.9 MG/KG 

1.2 

2.5 

1.2 

1.2 

3 .3 

DILUTION 

FACTOR 

1.0 

1.0 

1.0 

1.0 

1.0 

008 



Recra LabNet - L i o n v i l l e 

INORGANICS ACCURACY REPORT 11/16/98 

CLIBNT: A.D. LITTLB-NBW MEXICO RBCRA LOT #: 9810L066 

WORK ORDBR: 60038-022-001-0001-00 

SPIKED INITIAL SPIKED DILUTION 

SAMPLB SITE ID ANALYTB SAMPLB RESULT AMOUNT %RSCOV FACTOR(SPK 

...................... ....... ...... ..... B . . . . . . . . . . a 

-005 WGSB1-40 Chlo r i d e by IC 31.3 5.2 25.9 100 .8 1 . 0 

Pl u o r i d e by IC 57.2 0.61 51.9 109 .2 1 .0. 

N i t r a t e by IC 26 1.3 u 26 102 1 1 . 0 

S u l f a t e by IC 35.7 9.3 25.9 101 8 1 . 0 

-007 WGSB2-10 Petroleum Hydrocarbons 29S 208 81.1 106 3 5 . 0 

BLAKK10 98LIC090-MB1 Ch l o r i d e by IC 23 .5 1.2 u 25.0 93 9 1 . 0 

F l u o r i d e by IC 27 . 8 2.5 u 25.0 111 0 1.0 

N i t r a t e by IC 24 1.2 u 25 94 4 1 . 0 

S u l f a t e by IC 23 . 9 1.2 u 25.0 95 8 1 . 0 

BLANK10 98LHC09S-MB1 Petroleum Hydrocarbons 139 4.2 140 96 6 1 . 0 

Petroleum Hydrocarbons 133 4.2 140 92 2 1 . 0 

BLAHK10 98LHC096-MB1 Petroleum Hydrocarbons 132 4.9 140 90 7 1 . 0 

Petroleum Hydrocarbons 126 4 . 9 140 86 3 1 . 0 

009 



Recra LabNet - L i o n v i l l e 

INORGANICS DUPLICATE1 SPIKE REPORT 11/16/98 

CLIENT: A.D. LITTLB-NBW MEXICO RBCRA LOT #: 9810L066 

WORK ORDER: 60038-022-001-0001-00 

SPIKB#1 SPIKB#2 

SAMPLB SITB ID ANALYTB %RBCOV %RBCOV %DIFP 

BLANK10 98LHC095-MB1 Petroleum Hydrocarbons 96.6 92.2 4.7 

BLANK10 98LHC096-MB1 Petroleum Hydrocarbons 90.7 86.3 S.O 



Recra LabNet - L i o n v i l l e 

INORGANICS PRECISION REPORT 11/16/98 

CLIENT: A.D. LITTLE-NEW MEXICO 

WORK ORDER: 6003 8-022-001-0001-00 

RBCRA LOT #: 9810L066 

SAMPLB SITB ID 

-005RBP WGSB1-40 

-007RBP 

-012REP 

WGSB2-10 

WGSB3-10 

ANALYTB 

Ch l o r i d e by IC 

Pl u o r i d e by IC 

N i t r a t e by IC 

S u l f a t e by IC 

Petroleum Hydrocarbons 

% S o l i d s 

PH 

INITIAL 

RESULT 

S.2 

2.6 u 

1.3 u 

9.3 

208 

93.2 

9.3 

RBPLICATB RPD 

S . 0 

2.6 u 

1.3 u 

9.3 

236 

93.1 

9.3 

3.2 

NC 

NC 

0 . 50 

12 . 6 

0 . 064 

0 . 0 

DILUTION 

FACTOR(RBP) 

1 . 0 

1 . 0 

1 . 0 

1 . 0 

5.0 

1 . 0 

1 . 0 

Oil 



Recra LabNet - L i o n v i l l e Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 RFW LOT # :9810 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ALYSIS 

WGSB1-7 

% SOLIDS 001 S 98L%S202 09/23/98 10/12/98 10/13/98 
CHLORIDE BY IC 001 S 98LIC090 09/23/98 11/14/98 11/14/98 
FLUORIDE BY IC 001 S 98LIC090 09/23/98 11/14/98 11/14/98 
NITRATE BY IC 001 S 98LIC090 09/23/98 11/14/98 11/14/98 
SULFATE BY IC 001 S 98LIC090 09/23/98 11/14/98 11/14/98 
PH 001 S 98LPH110 09/23/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 001 S 98LHC095 09/23/98 10/17/98 10/20/98 
SUB-OUT TEST FOR SUB 001 S 09/23/98 

WGSB1-12 

V SOLIDS 002 S 98L%S202 09/23/98 10/12/98 10/13/98 
CHLORIDE BY IC 002 S 98LIC090 09/23/98 11/14/98 11/14/98 
FLUORIDE BY IC 002 S 98LIC090 09/23/98 11/14/98 • 11/14/98 
NITRATE BY IC 002 S 98LIC090 09/23/98 11/14/98 11/14/98 
SULFATE BY IC 002 S 98LIC090 09/23/98 11/14/98 11/14/98 
PH 002 s 98LPH110 09/23/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 002 s 98LHC095 09/23/98 10/17/98 10/20/98 
SUB-OUT TEST FOR SUB 002 s 09/23/98 

WGSB1-20 -

% SOLIDS 003 s 98L%S202 09/23/98 10/12/98 10/13/98 
CHLORIDE BY IC 003 s 98LIC090 09/23/98 11/14/98 11/14/98 
FLUORIDE BY IC 003 s 98LIC090 09/23/98 11/14/98 11/14/98 
NITRATE BY IC 003 s 98LIC090 09/23/98 11/14/98 11/14/98 
SULFATE BY IC 003 s 98LIC090 09/23/98 11/14/98 11/14/98 
PH 003 s 98LPH110 09/23/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 003 s 98LHC095 09/23/98 10/17/98 10/20/98 
SUB-OUT TEST FOR SUB 003 s 09/23/98 

WGSB1-30 

% SOLIDS 004 s 98L%S202 09/23/98 10/12/98 10/13/98 
CHLORIDE BY IC 004 s 98LIC090 09/23/98 11/14/98 11/14/98 



Recra LabNet - L i o n v i l l e Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 RFW LOT # :9810L066 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

FLUORIDE BY IC 004 S 98LIC090 09/23/98 11/14/98 11/14/98 
NITRATE BY IC 004 S 98LIC090 09/23/98 11/14/98 11/14/98 
SULFATE BY IC 004 S 98LIC090 09/23/98 11/14/98 11/14/98 
PH 004 S 98LPH110 09/23/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 004 S 98LHC095 09/23/98 10/17/98 10/20/98 
SUB-OUT TEST FOR SUB 004 S 09/23/98 

WGSB1-4 0 

% SOLIDS 005 S 98L%S202 09/23/98 10/12/98 10/13/98 
CHLORIDE BY IC 005 S 98LIC090 09/23/98 11/14/98 11/14/98 
CHLORIDE BY IC 005 REP S 98LIC090 09/23/98 11/14/98 11/14/98 
CHLORIDE BY IC 005 MS S 98LIC090 09/23/98 11/14/98 11/14/98 
FLUORIDE BY IC 005 S 98LIC090 09/23/98 11/14/98 11/14/98 
FLUORIDE BY IC 005 REP S 98LIC090 09/23/98 11/14/98 11/14/98 
FLUORIDE BY IC 005 MS S 98LIC090 09/23/98 11/14/98 11/14/98 
NITRATE BY IC 005 S 98LIC090 09/23/98 11/14/98 11/14/98 
NITRATE BY IC 005 REP S 98LIC090 09/23/98 11/14/98 11/14/98 
NtfKLATE BY IC 
3^FATE BY IC 

005 MS S 98LIC090 09/23/98 11/14/98 11/14/98 NtfKLATE BY IC 
3^FATE BY IC 005 S 98LIC090 09/23/98 11/14/98 - 11/14/98 
SULFATE BY IC 005 REP S 98LIC090 09/23/98 11/14/98 11/14/98 
SULFATE BY IC 005 MS S 98LIC090 09/23/98 11/14/98 11/14/98 
PH' 005 S 98LPH110 09/23/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 005 S 98LHC095 09/23/98 10/17/98 10/20/98 
SUB-OUT TEST FOR SUB 005 S 09/23/98 

WGSB2-7 -

% SOLIDS 006 s 98L%S202 09/23/98 10/12/98 10/13/98 
CHLORIDE BY IC 006 s 98LIC090 09/23/98 11/14/98 11/14/98 
FLUORIDE BY IC 006 s 98LIC090 09/23/98 11/14/98 11/14/98 
NITRATE BY IC 006 s 98LIC090 09/23/98 11/14/98 11/14/98 
SULFATE BY IC 006 s 98LIC090 09/23/98 11/14/98 11/14/98 
PH 006 s 98LPH110 09/23/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 006 s 98LHC095 09/23/98 10/17/98 10/20/98 
SUB-OUT TEST FOR SUB 006 s 09/23/98 

WGSB2-10 

% SOLIDS 007 s 98L%S202 09/23/98 10/12/98 10/13/98 
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Recra LabNet - L i o n v i l l e Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 RFW LOT # :9810LC 6 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP T LYSIS 

CHLORIDE BY IC 007 s 98LIC090 09/23/98 11/14/98 -1/14/98 
FLUORIDE BY IC 007 s 98LIC090 09/23/98 11/14/98 ..1/14/98 
NITRATE BY IC 007 s 98LIC090 09/23/98 11/14/98 11/14/98 
SULFATE BY IC 007 s 98LIC090 09/23/98 11/14/98 11/14/98 
PH 007 s 98LPH110 09/23/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 007 s 98LHC095 09/23/98 10/17/98 10/20/98 
PETROLEUM HYDROCARBO 007 REP s 98LHC095 09/23/98 10/17/98 10/20/98 
PETROLEUM HYDROCARBO 007 MS s 98LHC095 09/23/98 10/17/98 10/20/98 
SUB-OUT TEST FOR SUB 007 s 09/23/98 

WGSB2-20 

% SOLIDS 008 s 98L%S202 09/23/98 10/12/98 10/13/98 
CHLORIDE BY IC 008 s 98LIC090 09/23/98 11/14/98 11/14/98 
FLUORIDE BY IC 008 s 98LIC090 09/23/98 11/14/98 11/14/98 
NITRATE BY IC 008 s 98LIC090 09/23/98 11/14/98 11/14/98 
SULFATE BY IC 008 s 98LIC090 09/23/98 11/14/98 11/14/98 
PH 008 s 98LPH110 09/23/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 008 s 98LHC096 09/23/98 10/19/98 10/20/98 
SUB-OUT TEST FOR SUB 008 s 09/23/98 

WGSB2-30 

% SOLIDS 009 s 98L%S202 09/23/98 10/12/98 10/13/98 
CHLORIDE BY IC 009 s 98LIC090 09/23/98 11/14/98 11/14/98 
FLUORIDE BY IC 009 s 98LIC090 09/23/98 11/14/98 11/14/98 
NITRATE BY IC 009 s 98LIC090 09/23/98 11/14/98 11/14/98 
SULFATE BY IC 009 s 98LIC090 09/23/98 11/14/98 11/14/98 
PH 009 s 98LPH110 09/23/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 009 s 98LHC096 09/23/98 10/19/98 10/20/98 
SUB-OUT TEST FOR SUB 009 s 09/23/98 

WGSB2-42 

% SOLIDS 010 s 98L%S202 09/23/98 10/12/98 10/13/98 
CHLORIDE BY IC 010 s 98LIC090 09/23/98 11/14/98 11/14/98 
FLUORIDE BY IC 010 s 98LIC090 09/23/98 11/14/98 11/14/98 
NITRATE BY IC 010 s 98LIC090 09/23/98 11/14/98 11/14/98 



Recra LabNet - L i o n v i l l e Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 RFW LOT # :9810L066 

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

SULFATE BY IC 010 S 98LIC090 09/23/98 11/14/98 11/14/98 
PH 010 S 98LPH110 09/23/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 010 S 98LHC096 09/23/98 10/19/98 10/20/98 
SUB-OUT TEST FOR SUB 010 S 09/23/98 

WGSB3-7 

% SOLIDS 011 S 98L%S202 09/23/98 10/12/98 10/13/98 
CHLORIDE BY IC 011 S 98LIC090 09/23/98 11/14/98 11/14/98 
FLUORIDE BY IC 011 S 98LIC090 09/23/98 11/14/98 11/14/98 
NITRATE BY IC 011 S 98LIC090 09/23/98 11/14/98 11/14/98 
SULFATE BY IC 011 S 98LIC090 09/23/98 11/14/98 11/14/98 
PH 011 s 98LPH110 09/23/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 011 s 98LHC096 09/23/98 10/19/98 10/20/98 
SUB-OUT TEST FOR SUB 011 s 09/23/98 

WGSB3-10 

^K)LIDS 012 s 98L%S202 09/23/98 10/12/98 10/13/98 
l ^ b L I D S 012 REP s 98L%S202 09/23/98 10/12/98 • 10/13/98 
CHLORIDE BY IC 012 s 98LIC090 09/23/98 11/14/98 11/14/98 
FLUORIDE BY IC 012 s 98LIC090 09/23/98 11/14/98 11/14/98 
NITRATE BY IC 012 s 98LIC090 09/23/98 11/14/98 11/14/98 
SULFATE BY IC . 012 s 98LIC090 09/23/98 11/14/98 11/14/98 
PH 012 s 98LPH110 09/23/98 10/21/98 10/21/98 
PH 012 REP s 9SLPH110 09/23/98 10/21/98 10/21/98 
PETROLEUM HYDROCARBO 012 s 98LHC096 09/23/98 10/19/98 10/20/98 
SUB-OUT TEST FOR SUB 012 s 09/23/98 

LAB QC: 

CHLORIDE BY IC MB1 s 98LIC090 N/A 11/14/98 11/14/98 
CHLORIDE BY IC MB1 BS s 98LIC090 N/A 11/14/98 11/14/98 
FLUORIDE BY IC MB1 s 98LIC090 N/A 11/14/98 11/14/98 
FLUORIDE BY IC MB1 BS s 98LIC090 N/A 11/14/98 11/14/98 
NITRATE BY IC MB1 s 98LIC090 N/A 11/14/98 11/14/98 
NITRATE BY IC MB1 BS s 98LIC090 N/A 11/14/98 11/14/98 
SULFATE BY IC MB1 s 98LIC090 N/A 11/14/98 11/14/98 

015 



Recra LabNet - L i o n v i l l e Laboratory 
INORGANIC ANALYTICAL DATA PACKAGE FOR 

A.D. LITTLE-NEW MEXICO 

DATE RECEIVED: 10/09/98 

CLIENT ID /ANALYSIS RFW # MTX 

SULFATE BY IC MB1 BS S 
PETROLEUM HYDROCARBO MB1 S 
PETROLEUM HYDROCARBO MB1 BS S 
PETROLEUM HYDROCARBO MB1 BSD S 
PETROLEUM HYDROCARBO MB1 S 
PETROLEUM HYDROCARBO MB1 BS S 
PETROLEUM HYDROCARBO MB1 BSD S 

RFW LOT # :9810L066 

PREP # COLLECTION EXTR/PREP ANALYP 

98LIC090 N/A 11/14/98 11/14 3 
98LHC095 N/A 10/17/98 10/2 8 
98LHC095 N/A 10/17/98 10/ 8̂ 
98LHC095 N/A 10/17/98 10 98 
98LHC096 N/A 10/19/98 10 ./98 
98LHC096 N/A 10/19/98 10 'j/98 
98LHC096 N/A 10/19/98 IC,20/98 
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% SOLID/% MOISTURE ANALYSIS RECORD 

RECRA LABNET PHILADELPHIA 

[ Andy*-' 
f Start Oate/Time/Temj 
[ gfld Date/Time/T emp 

Balance ID: 

"TTPy .mnt j Loabook* [ Andy*-' 
f Start Oate/Time/Temj 
[ gfld Date/Time/T emp 

Balance ID: 

Method: F r m 
[ Andy*-' 
f Start Oate/Time/Temj 
[ gfld Date/Time/T emp 

Balance ID: 

Worksheet: ~)C5S» trsv» 

[ Andy*-' 
f Start Oate/Time/Temj 
[ gfld Date/Time/T emp 

Balance ID: PreD Batch: q f t l ^n5v*r*» 

[ Andy*-' 
f Start Oate/Time/Temj 
[ gfld Date/Time/T emp 

Balance ID: 

1 Sample 10 
1 (RFW # or Std) 

Container 
wt(g) 

Initial wt (g) 
(Sample & 
Container) 

Final wt (g) 
(Sampie & 
Container) 

% Solid % Moisture 

l<3<a.rii ornt - Qr^q 11. 

1 -,-VYA U. lS i I S . S ? 

« / ^ . * ^ 

[ -no^ \ . r ^Wn q <rMA q . w q< 

I. ^ 9 9 l l . - 40 . f l 

1 -oo/̂  
1 -<nr>~7 \\ .."Hr>. 

1 -nos* l . £ q ^ 

1 rw cR 

I.SOO q ^ 

j -^11 1. q . TM.?» 

1 -OIP irvnrv-( q . M \ o 

1 1 0 ^ 1 

i rvcsf t l 

\»..*»Tft 

- r w r 5 1 . ^ 

n . / v r j \ n . - ] q i o 

f > . f * 0 \ *PsH-Ldp 

Q./olV <*A9T\ qx.so 
i n . f l c n 

1 -QOtC — ..-art 
wt. = weight 
Example Calculations: % solids = Pan and drv samoie wt. (a) • pan wt. (a) x 100 

Pan and wet sample wt. (g) • pan wt. (g) 

% Moisture = 100% • % solids result 

Reviewed By/Date: Itfj mi* 
RFW 21-21L-016/H-05/96 Pag«# 0C<! 
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Recra LabNet Philadelphia IC P R E P A R A T I O N L O G Logbook t* 

Test: 

Prep Date: 

Analyst: 

Method*: 21.15L-Q300.0/ 03A 

Instrument: Dionex»2020l 

Start Time: 

Analysis Logbook #: 

Prep Batch: 9fC/Cd9t> 

End Time: 

RFW# Prep. 
Wl/Vol. 

Dilution Spike Amount QC Comments 

oo y 

OoS~ 

doS~s 

6Q(p 

ooi 1 , 
oo? 
oo J I. 2-. T 

\ f \o 
OfJ- 1,1 IQ 

9f/ol 6(P~>- oof 

J22_ 

oa* 
00<f 

1 
1* 

<tot 

\>\Q 
9(0 

uptcata. "R" • n kptcate 
Standard: 10 Prap Oat* tUpirDete 
MS 

/J'U?7 /-Atf 
Reviewed By/Date: 

L-WI-018/R-067W Paget 00G 
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Recra LabNet Philadelphia IC P R E P A R A T I O N L O G 

T e s t <£c Q ^ ^ r t Method*: 21.1SL-0300.0/ 03A 

Prep Date: 

Logbook * G&J^ 

Instrument: D.onex>2020l 

Analysis Logbook #: fr S"7<) 

Prep Batch: 

End Time: 

Stand** Pn»aDan GefrOtf* 
MS 

Reviewed By/Date: 

L-WM}1cyR-06V98 ptoe# 007 
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DIONEX SCHEDULE - C:\DX\SCHEDULE\111498.SCH 

Sample Name Method Data F i l e Vol Dil. 

1 BLANK 
2 AUT0CAL1 
3 AUT0CAL2 
4 AUT0CAL3 
5 AUT0CAL4 
6 AUT0CAL5 
7 AUT0CAL6 
8 98LIC090-ICV 
9 98LIC090-ICB 
10 9810L066-001 
11 9810L066-001 
12 9810L066-001 
13 9810L066-002 
14 9810L066-002 
15 9810L066-002 
16 9810L066-003 
17 9810L066-003 
18 9810L066-004 
19 9810L066-005 
20 CCV 
21 CCB 
22 9810L066-005R 
23 9810L066-005S 
24 9810L066-006 
25 9810L066-006 
26 9810L066-007 
27 9810L066-007 
28 9810L066-007 
29 9810L066-008 
30 9810L066-008 
31 9810L066-008 
32 CCV 
33 CCB 
34 9810L066-009 
35 9810L066-009 
36 9810L066-009 
37 9810L066-010 
38 9810L066-010 
39 9810L066-011 
40 9810L066-011 
41 9810L066-012 
42 9810L066-012 
43 9810L067-001 
44 CCV 
45 CCB 
46 9810L067-001S 
47 9810L067-001T 
48 9810L067-002 
49 9810L067-003 
50 9810L067-004 
51 9810L067-004 
52 9810L067-005 
53 9810L067-005 
54 9810L067-005 
55 9810L067-006 
56 CCV 
57 CCB 
58 9810L067-007 
59 9810L067-008 
RO 98K)L0«7-008 

. AAS4A300. 

..\AS4A300. 

.AAS4A300. 

..\AS4A300. 

. AAS4A300. 

. AAS4A300. 

. AAS4A300. 

. AAS4A300. 

. AAS4A300. 

.AAS4A300. 

.AAS4A300. 

.AAS4A300. 

. AAS4A300. 

. AAS4A300. 

. AAS4A300. 

. AAS4A300. 

. AAS4A300. 

. AAS4A300. 

.AAS4A300. 

. AAS4A300. 

. AAS4A300. 

.AAS4A300. 

.AAS4A300. 

.AAS4A300. 

.AAS4A300. 

.AAS4A300. 

.AAS4A300. 

.AAS4A300. 

.AAS4A300. 

.AAS4A300. 

. AAS4A300. 
, AAS4A300. 
, AAS4A300-. 
. AAS4A300. 
, AAS4A300. 
, AAS4A300. 
. AAS4A300. 
, AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
AAS4A300. 
\ AS4A30f) 

, ARAWDATA1 
. ARAWDATA1 
, ARAWDATA1 
, ARAWDATA1 
ARAWDATA1 
ARAWDATAl 
ARAWDATAl 
.\RAWDATA1 
.\RAWDATA1 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
.\RAWDATA1 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
.\RAWDATA1 
ARAWDATAl 
ARAWDATAl 
.\RAWDATA1 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
. \RAWDATA1 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
. \RAWDATA1 
ARAWDATAl 
.\RAWDATA1 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 
ARAWDATAl 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

20 
100 
1 

20 
50 
1 

20 
1 
1 
1 
1 
1 
1 
1 
10 

20 
1 

10 
20 
1 
1 
1 
2/ 
5' 
1 
5 
1 

10 
1 

10 
1 
1 
1 
1 
1 
1 
1 
1 
4 
1 

20 

1 
1 
1 
1 

X 

X 

•* 
J. •* 
X 
X 
•1 
X 
•1 

X 

x 
X 

X 
•1 
X 

X 

032 X 
•1 
X 



62 9810L067-009 . AAS4A300 . . ARAWDATAl 1 1 • i 
X 

63 9810L067-009 . AAS4A300 . . ARAWDATAl 1 10 X 

64 9810L067-010 . A A S 4 A 3 0 0 . . ARAWDATAl 1 1 X 

f - t o 9810L067-010 
^ 6 9810L067-011 

. AAS4A300 . . ARAWDATAl 1 10 1 
X f - t o 9810L067-010 

^ 6 9810L067-011 . A A S 4 A 3 0 0 . .ARAWDATAl 1 1 -1 
X 

67 9810L067-012 . A A S 4 A 3 0 0 . . ARAWDATAl 1 1 -» 
X 

68 CCV . A A S 4 A 3 0 0 . . ARAWDATAl 1 1 •1 
X 

69 CCB . AAS4A300 . . ARAWDATAl 1 1 • i 
X 

70 9811L402-001 . A A S 4 A 3 0 0 . ARAWDATAl 1 1 X 

71 9811L402-002 . A A S 4 A 3 0 0 . . ARAWDATAl 1 1 •• 
X 

72 9811L402-003 . AAS4A300. . ARAWDATAl 1 1 •1 
X 

73 9811L405-001 . A A S 4 A 3 0 0 . . ARAWDATAl 1 1 X 

74 9811L405-002 . A A S 4 A 3 0 0 . .ARAWDATAl L 1 X 

75 9811L405-003 . . \ A S 4 A 3 0 0 . .ARAWDATAl L 1 X 

76 9811L405-004 . A A S 4 A 3 0 0 . .ARAWDATAl 3 L 1 •1 
X 

77 9811L405-005 . A A S 4 A 3 0 0 . .ARAWDATAl J L 1 • i 
X 

78 9811L405-006 . . \AS4A300. ..\RAWDATA1 J 1 X 

79 9811L405-007 . . \ A S 4 A 3 0 0 . ARAWDATAl 1 1 •* 
X 

80 9811L405-008 . A A S 4 A 3 0 0 . ARAWDATAl 1 1 i 
X 

81 CCV . A A S 4 A 3 0 0 . ARAWDATAl 1 1 X 

82 CCB . A A S 4 A 3 0 0 . . ARAWDATAl 1 1 X 

83 HALT . . \ H A L T . m e t . ARAWDATAl 1 1 X 

033 



Wetiioa: A&4AUUU.WIII -Mecnoa upaa^ea: 10:0^ on ±4 txov so 

Component: FLUORIDE 
F i t Type: Linear 
r~2: 0.998526 
Amt = Resp * 1.549e-005 + -0.04338 
Resp = Amt * 6.455e+004 + 2800 
Standardization: External 
Calibration: Area 

1.25e+006 -

250000 

0.00 
7.5 10 12.5 

Amount(ug/mL) 

17.5 

034 



M e t a o a : 0 : \JJA\MiVl'hOL<\Ao4AoUU . M1V1 

Component: CHLORIDE 
Fi t Type: Linear 
r~2: 0.998333 
Amt = Resp * 2.199e-005 + 0.1094 
Resp = Amt * 4.547e+004 + -4973 
Standardization: External 
Calibration: Area 

500000 

450000 -

0.00 
5 7.5 , 

Amount(ug/mL) 
10 

035 



Component: NITRATE 
F i t Type: Linear 
r"2: 0.998397 
Amt'= Resp * 4.171e-005 + 0.1778 
Resp = Amt * 2.398e+004 + -4262 
Standardization: External 
Calibration: Area 

250000 

225000 

200000 

175000 

R 150000 
e 
6 
P 
O 

e 125000 
e 

100000 

75000 

50000 

0.00 

/ 

/ 

/ 
/ 

/ • 

/ 
/ 
/ 

./ 

/ 

25000 (- / 
ui 
/ 

/ 

/ 

rV 
~7_ 

2.5 5 7.5 

Amount(ug/mL) 
10 

036 



f l e u i i o a : \UA \i1ci i n y u \ r t o t n o u o . i 

Component: SULFATE 
F i t Type: Linear 
r"2: 0.998831 
Amt = Resp * 3.384e-005 + 0.15 
Resp = Amt * 2.955e+004 + -4432 
Standardization: External 
Calibration: Area 

300000 i _ 

250000 

200000 

R 
e 
s 
.P 
o 
n 
f 150000 e 

100000 

50000 

0.00 

./ 

/ 

/ 

/ 

/ 

/ 
/ 

2.5 5 7.5 
Amount(ug/mL) 

10 
037 



Sample Name: BLANK Date: Sat Nov 14 15:34:54 1998 
Data F i l e : C:\DATA\111498\RAWDATA1.D01 
Method : C:\DX\METHOD\AS4A300.met 
ACI Address: 1 System : 1 Inject*: 1 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5H.-3 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/mL 

Height Area Bl. SDelta 
Code 

1 
2 

uS 

0.23 
1.43 

0. 000 
0. 000 

130 
80 

1148 
640 

1 
1 

Totals 0.000 210 1788 

File: C:\DATA\111498\RAWDATA7.D07 Sample: BLANK 
20 , 

10 

0 

0.23 2 / 1.43 
•I 

i ' ' ' | ' ' ' ' | i ' i i [ i i i i | i i i i | i i i i [ i i i i [ i i i i [ 

0 1 2 3 4 5 6 7 8 
Minutes 

038 



AUTOMATIC CALIBRATION UPDATE 

Sample Name: AUT0CAL1 Date: Sat Nov 14 15:44:27 1998 
A i w File : C:\DATA\111498\RAWDATA1.D02 
Method : C:\DX\METHOD\AS4A300.met Calibration Level: 1 
! ACI Address: 1 System : 1 Injects: 2 Detector: CDM-1 

******************** COMPONENTS FOUND IN THIS RUN ********************** 

COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW 
NUM NAME RET.TIME RET.TIME RET.TIME AREA AREA AREA 

1 FLUORIDE 1 .23 1 .22 1 .22 2 .377e+004 2 .519e+004 2 .519e+004 
2 CHLORIDE 1 .78 1 .75 1 .75 1 .275e+004 1 . 317e+004 1 . 317e+004 
3 NITRITE 2 .08 9 .08 2 . 08 6 752e+003 7 217e+003 7 .217e+003 
4 BROMIDE 3 .03 3 08 3 .08 3 574e+003 3 408e+003 3 .408e+003 
5 NITRATE 3 .40 3. 53 3 53 4. 895e+003 4. 598e+003 4 598e+003 
6 PHOSPHATE 5 22 5. 37 5 37 1. 247e+003 9. 530e+002 9. 530e-r002 
7 SULFATE 6 77 7 . 03 7. 03 6. 214e+003 5. 822e+003 5. 822e+003 

039 



Sample Name: AUT0CAL1 Date 
Data F i l e : C:\DATA\111498\RAWDATA1.D02 
Method : C:\DX\METHOD\AS4A300.met 
ACI Address: 1 System : 1 Inject*: 

Sat 14 15:44:27 1998 

2 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP ARE REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. SDelta 
Num Time Name ug/mL Code 

1 1.22 FLUORIDE 0.500 3473 25188 1 0.00 
2 1.75 CHLORIDE 0.250 1287 13165 2 0.00 
3 2.08 NITRITE 0.250 738 7217 2 0.00 
4 3.08 BROMIDE 0.250 360 3408 i . 

r\ r \r \ u . u u 

5 3.53 NITRATE 0.250 433 4598 t . 
r\ r\ r\ 
u , uu 

6 5.37 PHOSPHATE 0.250 65 953 1 r\ r\ r\ 
U . \J \J 

7 7.03 SULFATE 0.250 290 5822 1 r\ r\ r> 

Totals 2.000 6646 .60351 

uS 

File: C:\DATA\7 7 7 498\RAWDATA 7.D02 Sample: AUTOCAL 7 
20 

10 

1 / 1.22 

fl2 ̂ - T g o a * / 53^83.53 

A 

6 / 5.37 7 / 7.03 
I I 

i i i i I i i i i | i i i i | i i i i | i i i i | i i i i j i i i t j i i i 

1 2 3 4 5 6 7 
Minutes 

8 
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Sample Name 
Data File 
Method 
CI Address 

• 

REPORT 

AUT0CAL2 Date: Sat Nov 14 15:54:03 133G 
C:\DATA\111498\RAWDATA1.D03 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 3 Detector: CDM-1 

VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Ha 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. O/TN _ 1 A. -

Num Time Name ug/mL Code 

1 1.22 FLUORIDE 1. 000 8149 57237 1 V . U U 

2 1.75 CHLORIDE 0.500 2351 22134 o r\ r\ r\ 
u . u u 

3 2.08 NITRITE 0.500 1441 13894 2 r\ r\ r\ 
U . v u 

4 3.08 BROMIDE 0.500 758 7721 o r\ r\ r\ 
U . U V 

5 3.53 NITRATE 0.500 894 10060 o 
t . 

r\ r\ r\ 
U . V v 

6 5.37 PHOSPHATE 0.500 190 3474 1 r\ r\ r\ 
V . v U 

7 7.03 SULFATE 0.500 595 12361 1 r\ r\ r\ 
U . V V 

Totals 4.000 14377 126881 

uS 

Fife: C:\DATA\111498\RAWDATA 7.D03 Sample: AUTC 
20 

3,)-7f.oa, , % / Sit)83.53 6 / 5.37 7/ 7.03 

' ' | i ' ' i | ' i i i | i i i i | i i i i | i i i i [ i i i i j i i i i [ 

1 2 3 4 5 6 7 / 8 
Minutes 

/ 
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********************* AUTOMATIC CALIBRATION UPDATE ********************* 

Sample Name 
Raw File 
Method 
ACI Address 

AUT0CAL3 
C:\DATA\111498\RAWDATA1.D04 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 

Date: Sat Nov 14 16:03:42 1398 

Calibration Level 
4 Detector- CDM-1 

******************** COMPONENTS FOUND IN THIS RUN 

COMP 
NUM 

COMPONENT 
NAME 

OLD MEASURED NEW OLD MEASURED NEW 
RET.TIME RET.TIME RET.TIME AREA AREA AREA 

1 FLUORIDE 1 22 1. 22 1. 22 1. 300e+005 1 .276e+00r 1. 276e+C05 
2 CHLORIDE 1. 75 1. 75 1. 75 3. 986e+004 4 .091e+C 4. 091e+004 
3 NITRITE 2. 08 2. 08 2. 08 2. 658e+004 2 .610e+( 2. 610e+004 
4 BROMIDE 3. 08 3. 08 3. 08 1. 536e+004 1 .542e+004 1. 542e+004 
5 NITRATE 3. 53 3. 52 3. 52 2. Olle+004 2 . 012e-r004 2. 012e+004 
6 PHOSPHATE 5. 37 5. 33 5. 33 8. 774e+003 9 .606e+003 9. 606e-t-003 
7 SULFATE 7. 03 7. 02 7. 02 2. 548e+004 2 . 598e+004 2. 598e+004 

042 



Sample Name 
Data Fi l e 
Jtethod 
K I Address 

AUT0CAL3 
C:\DATA\111498\RAWDATA1.D04 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 16:03:42 1998 

Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. %Delta 
Num Time Name ug/mL Code 

1 1.22 FLUORIDE 2. 000 17871 127565 1 0.00 
2 1.75 CHLORIDE 1.000 4581 40906 2 0. 00 
3 2. 08 NITRITE 1. 000 2833 26100 2 n r\ r\ 

V.I . Kt V 

4 3. 08 BROMIDE 1. 000 1578 15419 2 r\ r\ r\ 

5 3.52 NITRATE 1. 000 1794 20115 2 0 . 00 
6 5. 33 PHOSPHATE 1.000 479 9606 1 r> rv r\ 

\J . w 

7 7.02 SULFATE 1.000 1205 25984 1 r\ r\ r\ 
V . \J\J 

Totals 8.000 30341 265694 

uS 

File: C:\DATA\117498\RAWDATA7.D04 Sample: AUTO CAL 3 

3[/ 2.08 
4 / 53>083.52 

I I 

AA 
6 / 5.33 7/ 7 02 

I 

• i ' i | i ' i i | i i i i | i i i i j i i i i | i i i i | i i i i | i i i i 

0 1 7 3 4 k fi 7 4 5 
Minutes 

/ 8 
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********************* AUTOMATIC CALIBRATION UPDATE ********************* 

Sample Name: AUTOCAL4 
Raw File : C:\DATA\111498\RAWDATA1.D05 
Method : C:\DX\METHOD\AS4A300.met 
ACI Address: 1 System : 1 Inject*: 

Date: Sat Nov 14 16:13:18 : 

Calibration Level 
5 Detector: CDM-1 

******************** COMPONENTS FOUND IN THIS RUN ***********.*********** 

COMP COMPONENT 
NUM NAME 

OLD MEASURED NEW OLD MEASURED NEW 
RET.TIME RET.TIME RET.TIME AREA AREA AREA 

1 FLUORIDE 1 .22 1. 22 1. 22 2 714e+005 2. 710e+005 2. 710e+005 
2 CHLORIDE 1 .75 1. 75 1. 75 7. 954e+004 7. 913e+004 7. 913e+004 
3 NITRITE 2 . 08 2. 08 2. 08 5. 195e+004 5. 214e+004 5. 214e+004 
4 BROMIDE 3 .08 3. 07 3. 07 3. 130e-r004 3. 110e+004 3. 110e+004 
5 NITRATE 3 .52 3. 48 3. 48 4. 094e+004 4. 108e-r004 4. 108e+004 
6 PHOSPHATE 5 .33 5. 32 5. 32 2. 004e+004 2. 131e+004 2. 131e+004 
7 SULFATE 7 .02 7. 02 7. 02 5. 222e+004 5. 223e+004 5. 223e+004 

044 



Sample Name 
Data F i l e 
Method 
iCI Address 

AUT0CAL4 
C:\DATA\111498XRAWDATA1.D05 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 16:13:18 1998 

5 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

Externa l 1 1 2400 5Hs 0.00 8.00 600 

Pk. Ret Component Concentration Height Area B l . °oDe 11 a 
Num Time Name ug/mL Code 

1 1.22 FLUORIDE 4. 000 37256 270991 1 r\ u r\ r\ 
. \ J u 

2 1.75 CHLORIDE 2. 000 9211 79128 o n 
U 

r\ r\ 
. u y.i 

3 2.08 NITRITE 2.000 5745 52143 o f \ \.< r\ r\ 
. \.i \J 

4 3.07 BROMIDE 2. 000 3136 31104 n 
i* 

r\ 
X.' 

r\ r\ 
. V.' >.' 

5 3.48 NITRATE 2.000 3578 41085 n 
U 

r\ r\ 
U >.< 

6 5.32 PHOSPHATE 2. 000 108b 21313 1 r\ 
V.' 

r\ r\ 

7 7.02 SULFATE 2. 000 2455 52231 1 r\ 
\J 

r\ r\ 

Totals 16.000 62466 547994 

Fife: C:\DATA\111498\RAWDA TA 1.D05 Sample: AUTGCAL 

uS 

7 / 7.02 

045 



********************* AUTOMATIC CALIBRATION UPDATE *********************. 

Sample Name 
Raw File 
Method 
ACI Address 

AUT0CAL5 
C:\DATA\111498\RAWDATA1.D06 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 

Date: Sat Nov 14 16:22:57 1330 

Calibration Level: 
6 Detector: CDM-1 

******************** COMPONENTS FOUND IN THIS RUN **************** 

COMP COMPONENT 
NUM NAME 

OLD MEASURED NEW OLD MEASURED NEW 
RET.TIME RET.TIME RET.TIME AREA AREA AREA 

1 FLUORIDE 1 .22 1 .22 1 .22 6 .814e+005 6 814e+005 6. 814e+005 
2 CHLORIDE 1 .75 1 .77 1 .77 2 .143e+005 2. 121e+005 2. 121e-t-CC5 
3 NITRITE 9 .08 7 .08 7 .08 1 . 321e-t-005 1. 313e+005 1. 313e+005 
4 BROMIDE 3 .07 3 .07 3 .07 8 .372e+004 8. 417e+004 8. 417e+004 
5 NITRATE 3 .48 3 .45 3 .45 1 .101e+005 1. 096e+005 1. 096e+005 
6 PHOSPHATE 5 .32 5 .28 5 .28 5 767e+004 5. 653e+004 5. 653e+004 
7 SULFATE 7 .02 6 98 6 .98 1 389e+005 1. 367e+005 1. 367e+005 

046 



Sample Name 
Data F i l e 
Method 
EI Address 

AUT0CAL5 
C:\DATA\111498\RAWDATA1.DC6 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 16:22:57 

6 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. 'ours x o a 

Num Time Name ug/mL Code 

1 1.22 FLUORIDE 10.000 84884 681393 1 r\ r\ r\ 
\ J . \ J V 

2 1.77 CHLORIDE 5. 000 25931 212117 2 r\ r\ r\ 
K* . U V 

3 2. 08 NITRITE 5. 000 15052 131271 o r\ r\ r\ 
\ J . W 

4 3.07 BROMIDE 5. 000 8840 84165 2 r\ r\ r\ 
\J . \J\J 

5 3.45 NITRATE 5.000 9432 109596 2 f\ r\ r\ 
V . Ki \.i 

6 5.28 PHOSPHATE 5.000 2949 56534 1 r\ r\ r\ 
V . u \J 

7 6.98 SULFATE 5. 000 6560 136716 1 r\ r\ r\ 
U • u U 

Totals 40.000 153648 1411794 

uS 

20 
File: C:\DATA\7 7 7498\FiA\yQATA7.D06 Sample: AUTGi 

2.08 

10 

0 

7 / 6.38 

6 / 5.28 
I 

A ± 
' ' ' ) ( I I I I [ I I I I I I I I I [ ) I ) I [ I I I I [ I I I ( J I I I I 

0 1 2 3 4 5 6 7 / 
N4inutes 
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********************* AUTOMATIC CALIBRATION UPDATE ********************* 

Sample Name: AUTOCAL6 
Raw File : C:\DATA\111498\RAWDATA1.D07 
Method : C:\DX\METHOD\AS4A300.met 
ACI Address: 1 System : 1 Inject*: 

Date: Sat Nov 14 16:32:38 1330 

Calibration Level 
7 Detector- HDll-1 

******************** COMPONENTS FOUND IN THIS RUN 

COMP 
NUM 

COMPONENT 
NAME 

OLD MEASURED NEW OLD MEASURED 
RET.TIME RET.TIME RET.TIME AREA AREA 

NEW 
AREA 

1 FLUORIDE 1 .22 1. 23 1. 23 1. 298e+006 1. 275e+006 . I <JCT u u u 

2 CHLORIDE 1 .77 1. 78 1. 78 4. 582e->-005 4. 552e+005 c e o . , n n c 

3 NITRITE 2 .08 2. 10 2. 10 2. 734e-t-005 2. 691e+005 .69le-r005 
4 BROMIDE 3 .07 3. 05 3. 05 1. 823e+005 1. 804e+005 1 . 804e-r005 
5 NITRATE 3 .45 3. 42 3. 42 2. 383e+005 2. 385e+005 2 .385e+005 
6 PHOSPHATE 5 .28 5. 25 5. 25 1. 188e+005 1. 158e+005 1 .l58e+005 
7 SULFATE 6 .98 6. 95 6. 95 2. 989e+005 2. 943e+005 2 .943e+005 

0 48 



Sample Name 
Data F i l e 
sthod 
I'I Address m 

AUT0CAL6 
C:\DATA\111498\RAWDATA1.D07 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 16:32:38 1998 

7 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. 0/T\ _"!.*-_ 

Num Time Name ug/mL Code 

1 1.23 FLUORIDE 20.000 137535 1275133 1 r\ r\ r\ 
VJ . VJ u 

2 1.78 CHLORIDE 10.000 54856 455206 2 r\ r\ r\ 
VJ . VJ VJ 

3 2.10 NITRITE 10.000 31422 269147 2 r\ r\ r\ 
VJ . VJ VJ 

4 3.05 BROMIDE 10.000 19572 180401 2 r\ r\ r\ 
V.' . U V 

5 3.42 NITRATE 10.000 19859 238533 2 f 1 " r> U . v.i U 

6 5.25 PHOSPHATE 10.000 6349 115762 1 r\ r\ r\ 
U . VJ VJ 

7 6.95 SULFATE 10.000 14347 294335 1 r\ r\ r\ 
VJ . V.' VJ 

Totals 80.000 283940 2828516 

uS 

File: C:\DATA\111498\RAWDATA 1.DO7 Sample: AUTOCALL 

ft 

6 / 5.25 

1 

/ 6.95 

i i i ' [ i ' i i [ i i i i [ i i i i I i i i i I i i i i I i i i i j i i i i I 
0 1 2 3 4 5 6 7 / 8 

Minutes • 
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Sample Name 
Data F i l e 
Method 
ACI Address 

98LIC090-ICV 
C:\DATA\111498\RAWDATA1.D08 
C: \DX\METHOD\AS4A30i). met 
1 System : 1 Inject*: 

Date: Sat Nov 14 16:42:23 1330! 
i 
t 

8 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. «/r» . l a . . 

Num Time Name ug/ mL Code 

1 1.22 FLUORIDE 5.550 55920 361080 1 r\ r\ r\ 
VJ . VJVJ 

2 1.38 0.000 4450 27554 1 
3 1.77 CHLORIDE 4.693 26050 208418 2 n r\ r\ 

VJ . VJVJ 

4 2.08 NITRITE 4.908 15171 131175 2 r\ r\ r\ 
Vj . VJVJ 

5 3.07 BROMIDE 4.792 8836 83962 2 r\ r\ r\ 
VJ . VJ VJ 

6 3. 45 NITRATE 4.719 9455 108882 o 
i* 

r\ r\ r\ 
VJ . VJ VJ 

7 5.28 PHOSPHATE 4.916 2944 55724 1 r\ r\ r\ 
VJ . V.I VJ 

8 6.98 SULFATE 4.788 6564 137034 1 r\ n o 

Totals 34.366 129390 1113829 

uS 

File: C:\DATA\7 77498\RAWDATA7.D08 Sample: 98UC098-ILV 
20 , , 

Minutes 
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Sample Name 
Data F i l e 
Method 
ACI Address 

98LIC090-ICB 
C:\DATA\111498\RAWDATA1.D09 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 16:52:03 133C 

9 Detector: CDM-1 

fPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Height Pk. Ret Component 
Num Time Name 

Concentration 
ug/mL 

Area Bl. '©Delta 
Code 

ub 

Totals 0.000 0 0 

File: C:\DATA\111498\RAWDATA1.DQ9 Sample: 98LICU9U-IL-tt 
20 

10 

1 / 1.43 

T—i—i—i—|—i—i—i—i—|—i—i—i—i—|—i—i—r 

0 1 2 3 
"1—i—i—i—i—|—i—i—i—i—|—i—i—i—i—|—i—i—i—i—| 

4 5 6 7 8 
Minutes 
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Sample Name 
Data File 
Method 
ACI Address 

9810L066-001 
C:\DATA\111498\RAWDATA1.DI0 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 

Date: Sat Nov 14 17:01:33 199C 

10 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. O/TN 
^ i V C X UCl 

Num Time Name ug/mL Code 

1 1.08 0.000 3142 46668 1 
2 1.70 0. 000 196087 1996126 2 
3 1.88 CHLORIDE 74.183 296085 3367877 «-> 

I* 
r\ r\ r\ 
V . U U 

4 3. 03 BROMIDE 0.887 1106 13074 o 
£* 

r\ r\ r\ 
U - U U 

5 3. 47 NITRATE 0. 363 362 4434 o r» r\ n, 
V . u U 

6 5.77 PHOSPHATE 1386.128 335042 16341445 * 
X 

r\ o 4 
O . U t 

Totals 1461.561 831825 21769625 

uS 

20 
F//e. C:\DATA\111498\RAWDATA1.D10SBmpIe: 981QL066-0U1 

10 

4 / 

i i i i | i i i i | i i i i | i i i i | i—i i i | i i i i [ i i—i i |—i i i i j 

0 1 2 3 4 5 6 7 8 
Minutes 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-001 Date 
C:\DATA\111498\RAWDATA1.Dil 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Sat Nov 14 17:11:06 133G 

11 Detector: CDM-1 

^PORT VOLUME DILUTION POINTS RATE START 

External 1 20 2400 5Hz 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/mL 

Height Area Bl. %Delta 
Code 

1 1.43 
2 1.75 CHLORIDE 
4 6.85 SULFATE 

0. 000 
100.489 
445.821 

Totals 546.310 

210 
26253 
31312 

57775 

2020 
223470 
654244 

1 

879734 

File: C:\DATA\111498\RAWDATA1.Q11 Sample: 98I0LGGG-GG1 

3 / 3.08 
I 

"i i i i I i i i i—|—i—i—i—i—i—i—i—i—i—j—i—i—i—i—j—i—i—i—i—i—i—i—i—r 

0 1 2 3 4 5 6 7 8 
Minutes 

053 



Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-001 
C:\DATA\1114 9 8\RAWDATA1.D12 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 

Date: Sat Nov 14 17:20:39 133G 

12 Detector: CDM-1 

REPORT 

External 

VOLUME 

1 

DILUTION POINTS RATE START 

100 2400 5Hs 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. SJDelta 
Code 

1 1.45 
2 1.75 CHLORIDE 
3 6.98 SULFATE 

uS 

0. 000 
100.928 
384.322 

170 
4583 
5221 

1308 
40915 
109131 

Totals 485.250 9974 151354 

20 
Fife: C:\DATA\1fl498\RAWDATA1.D12 Sampfe: 9870LGGG-GG7 

10 

0 

2 / 1.75 
3 / 6.98 

1 / 1 . 

' i * i i i i i > I i i i i i i i i i i i i i i i i i i i i > i i i i i i i i 

0 1 2 3 4 5 6 7 8 
Minutes 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-002 
C:\DATA\111498\RAWDATA1.D13 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 13 Detector: CDM-1 

fntPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. Ttwa x ua 

Num Time Name ug/mL Code 

1 1.15 FLUORIDE 0.290 1397 21521 1 r\ r\ r\ 
u . u u 

2 1.97 NITRITE 259.875 351257 6976752 2 r\ ri r\ 
\ J . U 

3 3. 07 BROMIDE 1. 164 1667 18105 o r\ r\ r\ 
u . u u 

4 3.50 NITRATE 0.494 637 7590 1 r\ r\ r\ 

5 6.27 0.000 146074 907838 o 

6 6. 38 0.000 149064 3863026 o 

Totals 261.823 650096 11794832 

uS" 

File: C:\DATA\111498\RAWDATA1.D13 Sample: 981 GLOw-uny 
20 

10 

0 

1 / 1.1 
I 

3.07 
4 / 3.50 

0 
"I I I | I I I I | I I I I | I—I—I—i—|—I—!—I—I—|—I—I—I—I—|—rl—I—I—|—I—I—l—l—j 

1 2 3 4 5 6 7 8 
Minutes 
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Sample Name: 9810L066-002 
Data F i l e : C:\DATA\111498\RAWDATA1.D14 
Method : C:\DX\METHOD\AS4A300.met 
ACI Address: 1 System : 1 Inject * 

Date: Sat Nov 14 17:39:43 1S3G 

14 Detector: CDM-1 

REPORT 

External 

VOLUME 

1 

DILUTION POINTS RATE START 

20 2400 5Hz 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. %Delta 
Code 

1 1.45 
2 1.77 CHLORIDE 
3 3.10 BROMIDE 
4 6.97 SULFATE 

uS 

0. 000 
129.151 
4.059 

124.381 

200 
35488 

68 
8724 

1748 
288629 

665 
180072 

1 
1 
1 
1 

Totals 258.091 44479 471114 

File: C:\QATA\111498\RAWDATA1.D14SGmple: 981QLUbb-UUL 
20 

10 

1 / 1 J4E. 

4 / 6.97 

3 / 3.10 

I I 1 [ T I I I | 1 I I—I |—I 1—I—I—|—I—I—I—!—j—I—I—I—I—|—I—I—I—I—|—I—I—I—I—| 

0 1 2 3 4 5 6 7 8 
Minutes 

/ 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-002 
C:\DATA\111498\FAWDATA1.D15 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 

Date: Sat Nov 14 17:49:15 133G 

15 Detector: CDM-1 

PORT 

External 

VOLUME 

1 

DILUTION POINTS RATE START 

50 2400 5Hz 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. 
Code 

1 1.45 
2 1.75 CHLORIDE 
3 7.00 SULFATE 

0.000 
120.211 
121.149 

170 
12103 
3191 

1312 
104338 
67164 

Totals 241.360 15464 172814 

Fife: C:\DATA\ 111498\RA WD A TA 1.D15 Sample: 9810L066-GG2 

3 / 7.00 

i l i i i i i i i i i i i i i i i i i i i i i i i i i i i i i 
i 

4 
Minutes 

5 8 
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Sample Name: 9810L066-003 
Data F i l e : C:\DATA\111498\RAWDATA1.D16 
Method : C:\DX\METHOD\AS4A300.met 
ACI Address: 1 System : 1 Inject*: 

Date: Sat Nov 14 17:58:53 133( 

16 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area DI. 
Code 

2 1.18 FLUORIDE 
3 1.92 CHLORIDE 
4 3.08 BROMIDE 
5 3.48 NITRATE 
6 6.65 SULFATE 

0.304 
101.306 
0.941 
1.980 

68.650 

2332 
287404 

1245 
3720 

80184 

22409 
4601069 

14065 
43213 

2024102 

Totals 173.181 374886 6704858 

1 

uS 

Fife: C:\DATA\111498\RAWDATA1.D16 Sample: 9810L066-003 

5 / 3.48 

' ' ' I | ' ' ' ' | I I T I | f I I I j I I I I [ I I I I | I | I | j I I ) | | 

0 1 2 3 4 5 6 7 8 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-003 Date 
C:\DATA\111498\RAWDATA1.D17 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Sat Nov 14 18:08:25 13SC 

17 Detector: CDM-1 

PORT 

External 

VOLUME 

1 

Pk. Ret Component 
Num Time Name 

DILUTION POINTS RATE START STOP AREA REJ 

20 2400 5Hz 0.00 8.00 600 

Height Concentration 
ug/mL 

Area Bl. %Delta 
Code 

1 1.45 
2 1.77 CHLORIDE 
3 3.55 NITRATE 
4 7.00 SULFATE 

0. 000 
82.466 
4.965 

54.124 

190 
22745 

168 
3592 

1610 
182498 

1690 
75532 

1 
1 
1 
1 

Totals 141.554 26695 261330 

File: C:\DATA\111498\RAWDATA1.D17 Sample: 9810L868-UUJ 
20 

10 

0 

4 / 7.00 
1 

1 / 1J4 
1 / 

X 3 / 3.55 
\ I A 

1 1 1 1 1 1 M 1 1 1 ! 1 ! I 1 I I I j ! | ! : I | ! ! | | | j - , — r — r — | — , — | — | 

0 3 4 5 
Minutes 

8 

>9 



Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-004 
C:\DATA\111498\RAWDATA1.D18 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 

Date: Sat Nov 14 18:17:57 133G 

18 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/mL 

Height Area Bl. 
Code 

1 1.22 FLUORIDE 
2 1.77 CHLORIDE 
3 3.57 NITRATE 
4 6.95 SULFATE 

uS 

0.417 
3.085 
0.211 
9.118 

3899 
16054 

80 
12893 

29722 
135290 

798 
264998 

1 
1 
1 
1 

Totals 12.831 32926 430808 

File: C:\DATA\111498\RAWDATA1.D18Sample: 9810LG66-UU4 
20 

10 

0 

0 

2 / 1.77 

4 / 6.35 

3 / 3.57 

i < > i j i i i i l i—i i i i i i i i i i ; i i i i i i i i i i i i i i i i i 

4 5 
Minutes 

8 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-005 
C:\DATA\111498\RAWDATA1.D19 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 18:27:29 1338 

19 Detector: CDM-1 

5ORT 

External 

VOLUME 

1 

DILUTION POINTS RATE START 

1 2400 5Hz 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/ mL 

Area Bl. 
Code 

0/-T\ , 1 «t. _ 

1 1.22 FLUORIDE 
2 1.75 CHLORIDE 
3 3.57 NITRATE 
4 7.00 SULFATE 

0. 118 
0.995 
0.235 
1.791 

1207 
4317 
132 

2306 

10428 
40267 
1370 

48480 

1 
1 

Totals 3. 133 7962 100544 

File: C:\DATA\111498\RAWDATA7.D79 Sample: 987GLG66-G05 
20 

10 

0 

/ 1.75 

3 / 3.57 

4 / 7.00 

1 ! I i p i i—i—i—|—i—i—i—i—j—i—i—i—i—|—i—i—i—i—j—i—i—i—i—i—i—i—i—i—i—i—i—i—i—i 

0 1 2 3 4 5 6 7 8 
Minutes 

/ 
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Sample Name: 
Data F i l e 
Method 
ACI Address 

CCV 
C:\DATA\111498\RAWDATA1.D20 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 

Date: Sat Nov 14 18:37:00 19SJ 

20 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area B l . 
Num Time Name ug/mL Code 

1 1.22 FLUORIDE 9.912 84549 642636 1 ft ft ft 
VJ . VJVJ 

2 1.77 CHLORIDE 4.756 26027 211286 o 
i . 

rt n r» 
u . u u 

3 2.08 NITRITE 4.999 15043 133604 o ft ft ft 
U . VJVJ 

4 3.07 BROMIDE 4.757 8698 83322 r t ft ft ft 
VJ . VJVJ 

5 3.47 NITRATE 4.805 9475 110935 r> ft ft ft 
VJ . VJVJ 

6 5.28 PHOSPHATE 4.852 2910 54968 A ft ft ft 
VJ . u u 

7 6.98 SULFATE 4.799 6604 137359 J. 
ft ft ft 

VJ . VJVJ 

Totals 38.879 153306 1374110 

uS 

20 

10 

0 

-i—r 

0 

2.08 

7 / 6.98 

6 / 5.28 

T—i—r-j—i—i—i—i—|—i—i—i—r 

2 3 
I 1 1 1 1 I 
4 5 
Minutes 

T—i—i—r i i i i ~t—n—i—| 

8 
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Sample Name: 
Data F i l e 
Method 
ACI Address 

CCB Date 
C:\DATA\111498\RAWDATA1.D21 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 

Sat Nov 14 18:46:34 1998 

21 Detector: CDM-1 

PORT 

External 

VOLUME 

1 

DILUTION POINTS RATE START 

1 2400 5Hz 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/mL 

Height Area Bl. %Delta 
Code 

uS 

1.77 CHLORIDE 

Totals 

0.158 

0. 158 

116 

116 

2232 

2232 

File: C:\DATA\7 7 7498\RAWDATA7.D21 Sample: CCB 
20 

10 

0 

1 /2*.4677 
I I 

i i i r i — i — i — r 

0 
T T i i i i i i i | i i i i | i r n r 

i i i 
4 5 
Minutes 

i i i i i i i i i i 

8 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-005R 
C:\DATA\111498\RAWDATA1.D22 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 18:56:10 1S3C 

22 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ • 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. 'OU*Z x u o 

Num Time Name ug/mL Code 

1 1.22 FLUORIDE 0.133 1265 11380 1 r\ r\ r\ 
V . U V 

2 1. 77 CHLORIDE 0.964 4321 38864 1 r> A n 
V . \J\J 

3 3.55 NITRATE 0.232 136 1291 1 r\ r\ r\ 
V . w 

4 7.02 SULFATE 1.800 2320 48744 1 

Totals 3.128 8043 100278 

uS 

/=>/e. C.10/4r/4|;7/^ff|/^4VVZ7/47>^7.£?^ Sampie: 98WLUbb-UUi 
20 , 

10 

0 

2/ 1.77 

• 

1 
1 / 1.22A 

k K 

4/ 7.02 
1 

1 
1 / 1.22A 

k K 
3/ 3RR 

1 
1 

TV 
1 1 1 1 j 1 1 1 1 1 1 1 1 1 1 1 r 1 1 1 1—1 1 1 | 1 i 1 1 | 1 1 1 1 |—1 1 1 1 1 

0 4 5 
Minutes 

8 
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Sample Name 
Data File 
Method 
ACI Address 

9810L066-005S Date: Sat Nov 14 19:05:42 199( 
C:\DATA\111498\RAWDATA1.D23 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 23 Detector: CDM-1 

PORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. 0 / T \ _ 1 A. _ 

/ox>c x oa 
Num Time Name ug/mL Code 

1 1.22 FLUORIDE 11.033 86921 715001 1 rt rt rt 
VJ . VJ VJ 

2 1.77 CHLORIDE 6. 033 33068 269332 o rt rt r\ 
\ J . V v.' 

3 2.08 NITRITE 5.106 15603 136473 o rt rt rt 
V . V.' V.' 

4 3.07 BROMIDE 4.891 9057 85761 rt 
i . 

rt rt rt 
VJ . VJ U 

5 3. 45 NITRATE 5. 105 9969 118140 i . 
rt rt rt 
VJ . VJ VJ 

6 5.28 PHOSPHATE 5. 061 3028 57435 X 
rt rt r\ 
VJ . VJ VJ 

7 6.97 SULFATE 6. 881 9640 198906 A 
X 

rt rt rt 
VJ . u VJ 

Totals 44.110 167285 1581048 

uS 

/=>7e. C:\DATA\111498\RAWDATA1 D23 Sample: 9810L066-00G 
20 

10 

0 

7 / 6.97 

6 / 5.28 

T ~T T r 

0 1 
" i — i — i — r 1—i—i—i—I—i—i—i—i—i—i—i—i—i—i—r T — i — i — i — I — i — i — i — r 

3 4 5 
Minutes 

/ 8 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-006 
C:\DATA\111498\RAWDATA1.D2 4 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 19:15:17 1998 

24 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. /©Delta 
Code 

1 1.20 FLUORIDE 
2 1.75 CHLORIDE 
3 3.43 NITRATE 
4 6.73 SULFATE 

0.891 
1.564 
6. 456 
47.040 

Totals 55.952 

7693 
6852 
12703 
59992 

87240 

60339 
66150 
150536 

1385562 

1662586 

1 
1 
1 
1 U V 

File: C:\DATA\111498\RAWDATA1.D24 Sample: 9810L066-UUb 

uS 

0 
I '• 1 ' I ' I 1 I I i I I I I I I I I I I I I I I I I I I I I I I I I I I 

4 5 
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Sample Name: 9810L066-006 
Data F i l e : C:\DATA\111498\RAWDATA1.D25 
Method : C:\DX\METHOD\AS4A300.met 
ACI Address: 1 System : 1 Inject**: 

Date: Sat Nov 14 19:24:48 199S 

25 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 10 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. 
Num Time Name ug/mL Code 

1 1.23 FLUORIDE -0.319 193 739 1 
2 1.75 CHLORIDE 3.064 888 8956 1 0. GO 
3 3.52 NITRATE 7.373 1202 13416 1 0. 00 
4 6.98 SULFATE 38.537 5252 109440 1 V . V V 

Totals 48.654 7535 132551 

uS 

File: C:\DATA\111498\RAWDATA1.D25SBmple: 9810L066-0Ub 
' i n 

10 

0 

4/ 6.98 

1 
3/ 3.52 

1 

A A 
i i i i 1 i i i i i i i i i i — r — r — i — i i i i — i i i i — i i i i — i i i i 1 — r i i i ) 

0 4 5 
Minutes 
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Sample Name: 9810L066-007 
Data F i l e : C:\DATA\111498\RAWDATA1.D26 
Method : C:\DX\METHOD\AS4A300.met 
ACI Address: 1 System : 1 I n j e c t * 

Date: Sat Nov 14 19:34:19 1993 

26 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

• 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area 61. '©Delta 
Code 

1 1.20 FLUORIDE 
2 1.77 CHLORIDE 
3 3.08 BROMIDE 
4 3.43 NITRATE 
5 6.48 SULFATE 

0.694 
12.715 
0. 199 
4.567 

118.007 

5542 
59646 

67 
8921 

119060 

47594 
573143 

602 
105228 

3482531 

v.' V 

2 
1 

Totals 136.182 193235 4209097 

uS 

Hie: U:\DATA\ 111498\HAWUATA1 .U26 Sampie: 981OL066-00, 

/ 3.43 

j_ 

i i ' i j i i i i j i i i i | i i i i | i i i i j i i i i j i i i i j i i i i j 

0 1 2 3 4 5 6 7 8 
Minutes 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-007 Date 
C:\DATA\111498\RAWDATA1.D27 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

Sat Nov 14 19:43:52 1998 

27 Detector: CDM-1 

IPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. 
Code 

1 1.20 FLUORIDE 
2 1.77 CHLORIDE 
3 3.47 NITRATE 
4 6.68 SULFATE 

0.614 
12.095 
4.506 

111.098 

Totals 128.312 

2488 
30924 
4376 

68133 

105921 

22615 
269977 
49754 

1636976 

1979323 

File: C:\DATA\111498\RAWBATA1 D27 Sampie: 98WL066- F f W > . 

i ! 

10 

0 

1 / 1.2(J 

' ' M 

0 1 
i l i 

4 5 
Minutes 

6 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-007 
C:\DATA\111498\RAWDATA1.D28 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 19:53:24 

28 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ • 

External 1 20 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. •OiSTZ x l/Cl 

Num Time Name ug/mL Code 

1 1.43 0. 000 160 1542 1 
A 

2 1.75 CHLORIDE 13.539 2748 25805 1 r\ r\ r\ 
*J . V.I U 

3 3.53 NITRATE 7.196 408 4365 1 

A 

r\ r\ r\ 
\ . l . U l ' 

4 6.98 SULFATE 88.596 6117 126463 1 r\ r\ r\ 
V.< . V.' v.; 

Totals 109.331 9433 158175 

uS 

File: C:\BATA\711438\RAWBATA1D2S Sample: 9810L866-UU. 
20 . 

10 

0 

4 / 6.98 

2/ 1.75 
• - i 

1/ 1.43 
! K 

3/ 3/53 

1 

A 
/ \ 

\ 

6 
, , | , • i , , , i 

1 2 
. . . . . . . . . 

3 4 
i ' ' 
5 

i i i i i j : i i : 

6 7 f. 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-008 Date: Sat Nov 14 20:02:55 193; 
C:\DATA\111498\RAWDATA1.D29 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 29 Detector: CDM-1 

PORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 2400 5Hz 0. 00 8. 00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. %Delta 
Code 

1 1.20 FLUORIDE 
2 1.83 CHLORIDE 
3 3.08 BROMIDE 
4 3.5C NITRATE 
5 6.55 SULFATE 

Totals 

0.551 
38.705 
0. 293 
0.841 

95.759 

136.149 

4243 
163362 

238 
1414 

102069 

271326 

38362 
1754790 

2300 
15913 

2825135 

4636500 

Fife: C:\DATA\111498\RAWDATA1.D29 Sample: 9810L066-GG8 
10 

10 

0 

1 / i.2b 
I ) 

4 / 3.50 
3 / 3.08 

. L A 
- i — i — i — i — i — i — r i I i i i i l i i i—i—I—i—i—i—i—I—i—i—i—i—i—i—i—i—i—I—i—i—i—r 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-008 
C:\DATA\111498\RAWDATA1 .D3C) 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 

Date: Sat Nov 14 20:12:28 1998 

30 Detector: CDM-1 

REPORT 

External 

VOLUME 

1 

DILUTION POINTS RATE START STOP AREA REJ 

10 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area B l . %Deit< 
Code 

1 1.45 
2 1.75 CHLORIDE 
3 3.53 NITRATE 
4 6.95 SULFATE 

0 . 000 
33.268 
2. 306 

76.383 

190 
17153 
138 

10832 

Totals 111.957 28313 

2168 
146282 

1267 

370990 

File: C:\DATA\111498\RAWDATA1.D38 Sample: 9810LQ66-008 

2 / 1 75 

10 

0 

0 

\ / 

1 / 1 \A% 3 / 3.5' 

-i—i—i—r 
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A 

- i—i—r - i — i — i — r 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-008 
C:\DATA\111498\RAWDATA1.D31 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

Date: Sat Nov 14 20:21:59 1998 

31 Detector: CDM-1 

REPORT 

External 

VOLUME DILUTION POINTS RATE START STOP AREA REJ 

2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. %Delta 
Code 

1 1. 45 
2 1.75 CHLORIDE 
3 6.98 SULFATE 

0. 000 
32.484 
73.748 

170 
8069 
5031 

Totals 106.232 13270 

1516 
68874 
104526 

X \. i . v \.» 
•i r\ r\ r\ 
X V . \.t v 

174916 

Fife: C:\DATA\111498\RAWDATA I.D31 Sample: 987OL066-000 

10 

0 

/ 1.75 

1 / 1.f4^ 

•Xx, 
n — i — i — f i — i — i — ! — I — i — i — i — r 

G.98 

A 

J \ 

0 
i — i — i — i — i — r 

1 4 D 

Minutes 

I ! I I • I I 
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Sample Name 
Data F i l e 
Method 
ACI Address 

CCV Date: Sat Nov 14 20:31:30 
C:\DATA\111498\RAWDATA1.D32 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 32 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START 

External 1 1 2400 5Hz 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area C l. 
Code 

1 1.22 FLUORIDE 
2 1.77 CHLORIDE 
3 2.08 NITRITE 
4 3.07 BROMIDE 
5 3.45 NITRATE 
6 5.28 PHOSPHATE 
7 6.97 SULFATE 

10.481 
4.703 
. 931 
816 
759 
863 
808 

4 
4, 
4. 
4. 
4. 

79344 
26221 
15245 
8874 
9514 
2925 
6628 

679347 
208851 
131789 
84400 
109834 
55100 
137644 

Totals 39.361 148752 1406966 

uS 

File: C:\DATA\7 7 7498\RAWDATA7.D3? Sample: CCV 
20 . 

m 

0 

0 

! I 
i ! 

3||' 2.08 
i 
i 

I 

t ! 

\ I \ 

4 / J 3 . q " 

\ A 
f !! 
I I M 
i i I I 

i \ I 
/ I V. J. 

6 / 5.28 

A. 
- i — i — i — r 

7/ 6.37 

/ \ 
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~ i—i—i—|—i—r i — i — i — r 1—i—i—i—j—i—i—i—r - i — i — i — r 
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Sample Name 
Data F i l e 
Method 
ACI Address 

CCB Date: Sat Nov 14 20:41:12 19SJ 
C:\DATA\111498\RAWDATA1.D33 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 33 Detector: CDM-1 

m PORT 

External 

VOLUME DILUTION POINTS RATE START STOP AREA REJ 

1 1 2400 5Hs 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. %Dclta 
Code 

2 1.77 CHLORIDE 

Total! 

0. 144 

0. 144 

93 

93 

1594 

1594 

Fife: C:\DA TA\111498\PAWDA TA 1.D33 Sample: CCB 

10 | 

0 

1 nt.n&ii 

1 — ! — ! — I — ! — ! — I — ! — I — ! — I — i — I — | — j — ! — | — ! — ! — \ — | — I — | — I — ! — i — \ — | — | — i — i — | — | — i — i — | — i — i — r 
i i i I I I I ! 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-009 
C:\DATA\111498\RAWDATA1.D34 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 20:50 

34 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hs 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. 
Code 

1 1.20 FLUORIDE 
2 1.83 CHLORIDE 
3 3.10 BROMIDE 
4 3.52 NITRATE 
5 6.92 SULFATE 

Totals 

0.220 
33.452 
0.255 
0. 922 
12.716 

47.565 

1697 
146445 

158 
1604 

18184 

168087 

17008 
1515978 

1608 
17841 

371321 

1923756 

ub" 

Hie: C:\U.A !A\ 7 71498\HAWUATA1 .U'34 Ssm pie: 981 OLO 8 6-0 
20 

10 

1 / 1.2p 4 / 3.52 
3 / 3.ID 

I A 

f ! 

/ \ 

i ! ! !—i—!—r 
I 

3 4 
Minutes 

1—I—I—I—!—I—!—I—I—I—!—!—I—I—I—!—I—! 
I I i I 

8 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-009 
C:\DATA\111498\RAWDATA1.D35 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 

Date: Sat Nov 14 21:00:21 1398 

35 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 2 2400 5Hs 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area B l. 
Code 

s i / C L Od 

1 1.22 FLUORIDE 
2 1.80 CHLORIDE 
3 3.52 NITRATE 
4 6.97 SULFATE 

0. 119 
31.460 
1. 087 

11.663 

542 
84939 
800 

8152 

6628 
710216 
8764 

167886 

Totals 44.329 94433 893493 

ub 

File: C:\DATA\111498\RAWDATA1.D35Sample: 9810L866-ULW 

10 

0 

0 

1 / 1 . o t l 3.52 

4 / 6.97 

/ 
/ \ 
i \ 
i \ 

4 
M inutes 

8 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-009 
C:\DATA\111498\RAWDATA1.D?6 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

Date: Sat Nov 14 21:09:51 1338 

36 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 

Pk. Ret Component 
Nam Time Name 

> 2400 5Hz 

Concentration 
ug/mL 

0.00 8.00 

Height 

600 

Area B l. 
Code 

1 1. 43 
2 1.77 CHLORIDE 
3 3.52 NITRATE 
4 7.00 SULFATE 

0. 000 
29.144 
1. 556 

11.864 

Totals 42.563 

200 
32713 

306 
3120 

36339 

2378 
260040 

3198 
65680 

331296 

File: C:\DATA\7 7 7 498\RA WD A TA 7. D38 Sample: 9878L068-UU: 
1'0 i i 

i i 

uS 
10 

0 

0 

1/ 1j4^ 

1 

3 / 3.52 

4 / 7.00 
• I 

/ . 
J V 

! - i—i—i—r 

4 5 
Minutes 

8 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-010 
C:\DATA\111498\RAWDATA1.D37 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

Date: Sat Nov 14 21:19:23 1998 

37 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hs 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/mL 

Height Area B l. 
Code 

1 1.22 FLUORIDE 
2 1.83 CHLORIDE 
3 3.08 BROMIDE 
4 3.53 NITRATE 
5 6.95 SULFATE 

0 
28 
0. 
0. 
7 . 

120 
486 
219 
252 
794 

Totals 36.871 

956 
136433 

98 
173 

10991 

148650 

10569 
1290176 

962 
1783 

225863 

1529352 

X 

o 

1 

V.' . V_* 

0 . 00 
0 . 0 0 

uS 

Fife: C:\DA TA \ 717 498\RA WD A TA 7. D37 Sample: 98 7 OL066-0 7 0 
20 

10 

0 

3 / 43/083.53 

5 / 6.35 

n 
i \ 
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Sample Name: 9810L066-010 Date: Sat Nov 14 21:28:56 199C 
Data F i l e : C:\DATA\111498\RAWDATA1.D38 
Method : C:\DX\METHOD\AS4A300.met 
ACI Address: 1 System : 1 Inject*: 38 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 5 2400 5Hs 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. SJDelta 
Num Time Name ug/mL Code 

1 1. 45 
2 1.77 CHLORIDE 
3 7.00 SULFATE 

0. 000 
25.102 
7 . 739 

180 
27808 
1960 

1778 
223283 
41306 

1 r\ r\ r\ 
V.' . \ i V 

1 o.oc 

Totals 32.841 29948 266367 

Fife: C:\DATA\111498\FLAWDATA1 D38 Sample: 9818LQ66-G1Q 

• i C 

10 

0 

0 
V 

i|4 
/ v_ 

3 / 7.00 

/A 

- i — i — i — r I I I I i i i i 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-011 Date: Sat Nov 14 21:38:34 193J 
C:\DATA\111498\RAWDATA1.D39 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 39 Detector: CDM-1 

REPORT 

Ext e r n a l 

VOLUME 

1 

DILUTION POINTS RATE START 

1 2400 5Ha 0.00 

STOP AREA REJ 

8.00 600 

Pk . Ret Component 
Num Time Name 

Concentration Height 
ug/ mL 

Area B l . SSDelta 
Code 

1 1.20 FLUORIDE 
2 1.87 CHLORIDE 
3 3.08 BROMIDE 
4 3.52 NITRATE 
5 6.75 SULFATE 

1. 449 
51.217 
0. 453 
0 . 556 

42.601 

11879 
199355 

530 
810 

55282 

96368 
2323703 

5200 
9058 

1254391 

Totals 96.277 267S56 3688720 

Fiipf C \ DA. TA Mil 4fMSRA WDA TA 1 D39 Sam Die: Willi ORR-fll 

20 

0 

1 / 1.2 

" V . J — -
VI 

"1 I I I [-

0 1 
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3 f 4 y n # - 5 2 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-011 
C:\DATA\111498\RAWDATA1.D40 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 

Date: Sat Nov 14 21:48:05 1998 

40 Detector: CDM-1 

REPORT 

External 

VOLUME 

1 

Pk. Ret Component 
Num Time Name 

DILUTION POINTS RATE START 

10 2400 5Hs 0.00 

Concentration Height 
ug/mL 

STOP AREA REJ 

8.00 600 

Area Bl. 
Code 

1 1.22 FLUORIDE 
2 1.77 CHLORIDE 
3 3.53 NITRATE 
4 6.98 SULFATE 

-0.013 
44.011 
2. 103 
35.082 

524 
24134 

72 
4767 

2713 
195129 

779 
99232 

1 
1 
1 
1 

r \ r t r t 
v.' . u \.i 
r t r t r t 
U . U V.' 
r t r t r t 
V.' . V.' U 

Totals 81.182 29496 297853 

File: C:\DATA\111498\RAWDATA1.D4Q Sample: 9810L066-U1 
20 , 
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uS i 
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4 / 6.38 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-012 
C:\DATA\111498\RAWDATA1.D41 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

Date: Sat Nov 14 21:57:37 1998 

41 Detector: CDM-1 

[PORT 

External 

VOLUME DILUTION POINTS RATE START 

1 1 2400 5Hs 0.00 

STOP AREA REJ 

8.00 600 

Pk . Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. 
Code 

1 1.20 FLUORIDE 
2 1.83 CHLORIDE 
3 3.08 BROMIDE 
4 3.52 NITRATE 
5 6.75 SULFATE 

Totals 

0.681 
37.365 
0.385 
0. 419 

41.175 

80.025 

5326 
157368 

408 
543 

53879 

217525 

46735 
1693901 

3967 
5792 

1212242 

2962637 

20 
C. \DATA\111498\RAWDATA1 .D41 Semple: 9810L886-

10 

0 r--

1 / 1.20 

I 

V 

i t 3 /' 434383.52 
i i 
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0 4 

Minutes 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L066-012 
C:\DATA\111498\RAWDATA1.D42 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject* 

Date: Sat Nov 14 22:07:09 1330 

42 Detector: CDM-1 

REP0T 

Exter.. 1 

VOLUME 

1 

Pk. Ret Component 
Num Time Name 

DILUTION POINTS RATE START STOP AREA REJ 

10 2400 5Hz 0.00 8.00 600 

Height Concentration 
ug/ mL 

Area Bl. 
Code 

1 1.45 
2 1.75 CHLORIDE 
3 6.98 SULFATE 

0. 000 
32.471 
34.319 

183 
16840 
4672 

2717 
142659 
96975 

Totals 66.789 21694 242352 

File: C:\DATA\111498\RAWDATA1D42 Sample: 9810L066-81, 
i 

i 2 / 1.75 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-001 
C:\DATA\111498\RAWDATA1.D43 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 43 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. %Delta 
Num Time Name ug/mL Code 

1 1.22 FLUORIDE 0.198 1992 15562 1 0.00 
2 1.77 CHLORIDE 1.794 8519 76613 1 
3 3.53 NITRATE 0.320 320 3404 1 
4 6.98 SULFATE 4.459 6151 127324 1 

Totals 6.771 16983 222903 

File: C:\DATA\7 71498\RAWDATA7.D-43 Sample: 9870LQ67-OU1 
net 

Ub 
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0 ~ 

I ' 
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Sample Name: CCV Date: Sat Nov 14 22:26:18 1998 
Data F i l e : C:\DATA\111498\RAWDATA1.D44 
Method : C:\DX\METHOD\AS4A300.met 
ACI Address: 1 System : 1 Inject*: 44 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START 

External 1 1 2400 5Hz 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. "©Delta 
Code 

1 1.22 FLUORIDE 
2 1.77 CHLORIDE 
3 2.08 NITRITE 
4 3.07 BROMIDE 
5 3.45 NITRATE 
6 5.27 PHOSPHATE 
7 6.97 SULFATE 

10.632 
4.798 
. 021 
, 772 
812 
935 
814 

5 
4, 
4. 
4. 
4. 

84028 
26330 
15352 
8895 
9524 
2959 
6650 

689103 
213181 
134200 
83599 
111103 
55954 
137830 

Totals 39.784 153738 1424970 

uS 

File: C:\DA TA\111498\RAWDA TA 7.D44 Sample: CCV 
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Sample Name 
Data F i l e 
Method 
ACI Address 

CCB Date: Sat Nov 14 22:36:00 193! 
C:\DATA\111498\RAWDATA1.D45 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject!*: 45 Detector: CDM-1 

SPORT 

External 

VOLUME DILUTION POINTS RATE START 

1 1 2400 5Hz 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. %Deita 
Code 

1.75 CHLORIDE 

Totals 

0. 144 

0. 144 

102 

102 

1583 

1583 

ub 

File: C:\DATA\111498\RAWDATA1 D45 Sample CCB 

?0 
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Sample Name 
Data F i l e 
Method 
ACI Address 

1* 
9810L067-00 
C:\DATA\111498VRAWDATA1.D46 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Injects: 

Date: Sat Nov 14 22:45:37 

46 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 

Pk. Ret Component 
Num Time Name 

L 2400 5Hs 

Concentration 
ug/mL 

0.00 8.00 

Height 

600 

Area Bl. ?iCeita 
Code 

1 1.22 FLUORIDE 
2 1.77 CHLORIDE 
3 3.53 NITRATE 
4 6.98 SULFATE 

0. 197 
1.785 
0. 331 
4. 451 

Totals 6.765 

2002 
8458 
330 

6131 

15540 
76192 
3676 

127098 

16922 

Fits: C:\DATA\111498\RAWDATA1.D46 Sampie: 9810L067-0U1 b 
HI 

uS 
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9810L067-001O v N 

C:\DATA\111498\FAWDATA1.D47 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject**: 47 

Sample Name 
Data F i l e 
Method 
ACI Address 

Date: Sat Nov 14 22:55:09 133C 

Detector: CDM-
- - - - - - - - - - - - - - 3 — — — — --------

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hs 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. •'oxjrs x 

Num Time Name ug/mL Code 

1 1.22 FLUORIDE 10.658 88075 690791 1 
2 1.78 CHLORIDE 7 . 072 39474 316585 n U . V u 

3 2.08 NITRITE 5. 178 15814 138405 r\ r\ r\ 
V.' . U 

4 3. 05 BROMIDE 5. 057 9117 88762 n r\ r\ r\ 
L' . U U 

5 3. 45 NITRATE 5. 238 10489 121320 r\ r\ r\ 
\ . i . VI u 

6 5. 27 PHOSPHATE 5. 248 3176 59636 4 

J. 
r\ r> r\ 

7 6.93 SULFATE 9.942 14159 289351 1 
X 

r\ r\ r\ 
. v.. \., 

Totals 48.392 180304 1704850 

File: C:\DATA\17 7498\RAWDATA7 D47 Sample 9870L067-007 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-002 
C:\DATA\111498\RAWDATA1.D48 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject**: 

Date: Sat Nov 14 23:04:44 133C 

48 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hs 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl. XDelta 
Num Time Name ug/mL Code 

1 1 FLUORIDE -0.001 518 2740 1 r\ r\ r\ 
U . V L' 

2 1.75 CHLORIDE 0.826 3352 32601 1 r\ r\ r\ 
V . V V.' 

3 3. 52 NITRATE 0.284 228 2553 1 r\ r\ r\ 
V . U K> 

4 7.00 SULFATE 2.383 3157 65996 1 r\ r\ 

Totals 3.493 7256 103890 

c:ta- f-^-t o •* * 1 f 1 Alio* r-> A tA .«/Tf A. T-A. f rtAQ ~r*~ not ni nc? nn 

uS 
10 

0 

2/ 1.75 4/ 7.00 
I 

1 / 1.22A 
! J \ 
I / \ 

3 / 3.52 
i 

j 

! 

A 
J \ w 

......... I ; •!,,<< I I 
0 5 6 8 

• If IKAKK*-* 

090 



Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-003 
C:\DATA\111498\RAWDATA1.D49 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject**: 

Date: Sat Nov 14 23: 14:!• 

49 Detector: CDM-1 

PORT 

External 

VOLUME DILUTION POINTS RATE START 

1 1 2400 5Hz 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. 
Code 

1 1.23 FLUORIDE 
2 1.75 CHLORIDE 
3 3.52 NITRATE 
4 7.00 SULFATE 

-0.026 
0.684 
0 . 241 
1.641 

Totals 2.541 

269 
2728 
140 

2085 

5222 

1152 
26122 
1516 

44062 

72852 

cv/~- /-vi r"v A T~A t Y Y t j tm>\ r> A. I A .«r-v A ~I~A I p o ^ o / I/MV 

9 10 

0 

0 

o .i 1.75 

1 ' A2?\ 
\ / 
V. 

J ±. 
3 / 3.52 

T—r 
4 5 
Minutes 

4 / 7.00 

/ \ 

- i—j—r 

6 
1—r 1—I—! 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-004 
C:\DATA\111498\FAWDATA1.D50 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject**: 

Date: Sat Nov 14 23:23:45 1998 

50 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. SSDelta 
Code 

1 1.20 FLUORIDE 
2 1.77 CHLORIDE 
3 3.08 BROMIDE 
4 3.52 NITRATE 
5 6.82 SULFATE 

Totals 

0.521 
14.812 
0. 257 
0. 375 

25.889 

4417 
73876 

170 
446 

36062 

36406 
668494 

1648 
4724 

760553 

41.854 114972 1471825 

1 
1 
1 
1 
1 

0 
r\ 

0. 
r\ 
v.< . 

0 . 

uS 

Fife: C:\DATA\111498\RA WD A TA 1. D50 Semnfe: 9818L067-C 
20 

10 

0 

1 / 1.20 

i i 

n J v / 

i—i—i—r i — r 

1 

/• i 
i i 
I I 
i i 

3 

i—!—i—i—I—i—i—i—i—i—r -!—!—r 1—!—!—!—r T—i—r 

0 4 5 
Minutes 

- i—i—r 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-004 
C:\DATA\111498\RAWDATA1.D51 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject**: 

Date: Sat Nov 14 23:33:17 1398 

51 Detector: CDM-1 

flloRT 
External 

VOLUME 

1 

DILUTION POINTS RATE START 

4 2400 5Fz 0.00 

Pk. Ret Component 
Num Time Name 

STOP AREA REJ 

8.00 600 

Concentration 
ug/mL 

Height Area Bl. 
Code 

% D s I t a 

1 1.22 FLUORIDE 
2 1.75 CHLORIDE 
3 3.53 NITRATE 
4 6.97 SULFATE 

0.035 
14.444 
0. 866 

23.290 

617 
18715 
106 

8157 

3371 
159210 

928 
167616 

1 
1 
1 
1 

Totals 38.636 27595 331125 

File: C:\DATA\111498\RAWDATA1.B51 Sample: 9818L887-L' L' 
11 i 

113" 

10 

0 

1 / 1.22 i 3 /' 3.53 

4 / 6.37 

A 
i \ 

o 
> > r j i i i i I 

4 5 
Minutes 

6 
n—i—i—;—i—r 

8 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-005 
C:\DATA\111498\RAWDATA1.D52 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 

Date: Sat Nov 14 23:42:49 1998 

52 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area B i. 
Code 

1 1.18 FLUORIDE 
2 1.95 NITRITE 
3 3.07 BROMIDE 
4 3.52 NITRATE 
5 6.52 SULFATE 

Totals 

0. 302 
219.507 

1.001 
0.328 

106.426 

327.564 

1967 
323213 

1415 
307 

110070 

436973 

22281 
5892912 

15142 
3598 

3140350 

9074283 

n 

2 
1 

File: C:\DATA\177498\RAWDATA 7.D52 Sample: 9810L067-C 

#•>#-> 
20 

10 

0 

1 / 1.18 i 
47' 3.5; 
A ! 

" i — i — i — r I i i 
I 

0 
~\—r 

4 
Minutes 

" i — l — i — i — i — i — I — i — i — i — i — r 
i i i 

i i i l 

6 8 

004 



Sample Name 
Data F i l e 
Method 
ACI Address 

9310L067-005 
C:\DATA\111498\RAWDATA1.D53 
C:\DX\METHOD\AS4A300.met 
1 System : 1 In j e c t * * : 

Date: Sat Nov 14 23:52:21 

53 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

Exte r n a l 1 20 2400 5Hs 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. 'ours j . 

Code 

2 1.45 
3 1.77 CHLORIDE 
4 3.08 BROMIDE 
5 6.98 SULFATE 

Totals 

0. 000 
115.080 

3. 991 
81.499 

200.570 

1139 
30622 

62 
5563 

37386 

25823 
256640 

603 
115978 

399044 

uS 

File: C:\DATA\7 7 7498\RAWDATA7.D53 Sample 3878L887-UUi 
20 

10 

0 

0 

0.40 2 / 1J45. 

i i i i 

1 

4 / 3.08 

l • ' i—i—i—r~ 
i 

4 
M inutes 

5 / 6.98 

/ \ 

6 
~ \—i—r 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-005 
C:\DATA\111498\RAWDATA1.D54 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject**: 

Date: Sun Nov 15 00:01:53 

54 Detector: CDM-1 

REPORT 

External 

VOLUME 

1 

DILUTION POINTS RATE START 

50 2400 5Hs 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area B l . 
Code 

1 1. 45 
2 1.75 CHLORIDE 
3 7.02 SULFATE 

0. 000 
101.071 
82.487 

176 
10258 
2100 

1431 
86933 
44316 

Totals 183.558 12534 132680 

File: C. \DATA\7 7 7498SRAWDATA7 D54 Sample: 9870L067-08G 

10 

o 

1.75 

1 / 1J4^ 
1 J 

3 / 7.02 

1 I ! I j ! i I I | I—I—I—I—j—!—I—I—1—j—I—I—I—I—|—I—I—!—I—j—1—I—1—I—|—I—I—I—r ( 

0 1 2 3 4 5 6 7 8 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-006 Date: Sun Nov 15 00:11:30 133 
C:\DATA\111498\RAWDATA1.D55 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject**: 55 Detector: CDM-1 

• 
REPC 
CPORT 

External 

Pk. Ret Component 
Num Time Name 

VOLUME DILUTION POINTS RATE START STOP AREA REJ 

L 2400 5Ka 

Concentrat ion 
ug/mL 

0.00 8.00 

Height 

600 

Area B l . 
Code 

'OUKZ X O d 

1 1 22 FLUORIDE 0 . 008 605 3343 1 r\ 
U 

r\ r\ 
. U V 

n c 1 77 CHLORIDE 0 819 3438 32272 1 r\ \.> n r\ 
. W U 

3 3 53 NITRATE 0 244 157 1591 1 r\ r\ r\ 
V.' V 

4 7 02 SULFATE 3 938 5391 111920 1 r\ r\ r\ 

T o t a l s 5. 009 9592 149126 

eve• f-^ i A -f~A. 111 i jtncn r> A • J A ~*~A ~* n r r i r ^ ^ ^ u not nt m?-? m tu 

20 

Ub 

10 

0 

£— t 1 . 1 t 

4 , ' 7.02 
i 

f' \ 

i 
1 / 1.22ft 

71 

/ v 
3 / 3.53 

i 

t ' ( 

i ' 

i s 
• i 

/ \ 
J V , ^ - • f — \ ) v 

1 

6 1 2 3 4 5 
Minutes 

6 7 f. 
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Sample Name 
Data File 
Method 
ACI Address 

CCV Date 
C:\DATA\111498\RAWDATA1.D56 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject**: 

Sun Nov 15 00:21:02 1998 

56 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hs 0.00 8.00 600 

Pk. Ret Component Concentiation Height Area Bl. 'ouxz x o d 

Num Time Name ug/mL Code 

1 1 ?? FLUORIDE 10.456 85200 677773 1 r\ r\ r\ 

2 1 . 77 CHLORIDE 4. 790 26130 212823 O r\ r\ ri 

3 2. 08 NITRITE 4.950 15252 132307 o 
U . V \.t 

4 3. 07 BROMIDE 4.854 8927 85090 o r\ r . r\ 
U . V V 

5 3. 45 NITRATE 4.803 9510 110894 o <*i f \ r \ 
K* . \ . f V,' 

6 5.27 PHOSPHATE 4.993 2980 56638 •1 
X 

r\ rs r\ 
V . V.I U 

7 7 . 00 SULFATE 4.827 6680 138188 i 

J. 
r\ r , r\ 
Kt . V V,' 

Totals 39.674 154678 1413713 

ub 

Fife: C:\DATA\ 111498\RAWDATA1 DBS Sample: CCV 
10 

0 

3!/' 2.03 

i n 
i ii 

I ii 
! i! 
I M 

. ' 53''.0 !?- 4 5 

i i 

J M M 
! M M 
! I ! ! i 
i i M 
i ; ' ) i 

u 
i r v 

II ll 
M ! 

i i. i 
I ' l l 

\ \ \ \ 
I \ \ ] 

; v — V. 

6 / 5. 

i 

1 
\ 

7.00 

/ \ 
/ \ 

I \ 
i \ 
! \ 

i i i r 1—i—i—i—'—i—r 

0 
T—:—j—i—i—i—r 

3 
~]—!—i—:—i—j—i—i—i—i—|—r 

4 5 6 
Minutes 

i — r T — i — i — r 

8 
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; Sample Name: CCB Date: Sun Nov 15 00:30:36 19SG 
! Data F i l e : C:\DATA\111498\RAWDATA1.D57 
! Method : C:\DX\METHOD\AS4A300.met 

! ACI Address: 1 System : 1 I n j e c t * : 57 Detector: CDM-1 

^^ORT VOLUME DILUTION FOINTS RATE START STOP AREA REJ External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area Bl.. %Delta 
Num Time Name ug/mL Code 

ub 

Totals 0.000 0 0 

File: C: \DA TA\111498\RA WD A TA 1. D57 Sample: CCB 
20 

10 

0 

0 

1 ,' 1.73 

"i—i—i—i—i—i—i—i—i—i—i—i—i—i—i—i—i—i—i—i—;—i—i—i—i—i—i—i—i—I—i—i—r 

6 
M inufces 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-007 Date 
C:\DATA\111498\RAWDATA1.D58 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

J. O J. c c> u 

58 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hz 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/mL 

Height Area 61. "oDeita 
Code 

1 1.23 FLUORIDE 
2 1.75 CHLORIDE 
3 3.55 NITRATE 
4 7.03 SULFATE 

•0.032 
0. 455 
0. 235 
1. 361 

Totals 2. 015 

173 
1585 
142 

1710 

3610 

703 
15721 
1384 

35788 

53596 

uS 

File: C:\DATA\111498\RAWDATA1 D58 Sample: 981QL067-0U-. 
- i r i 

10 i 

0 — 

2 / 1.75 
1 / 1.231 

0 

A. 
XL ' i 
i 

i—r 

3 / 55 
4 / 7.03 

1—i—r i — i — i — r 

4 5 
Minutes 

too 



Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-008 
C:\DATA\111498\RAWDATA1.D59 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

Date: Sun Nov 15 00:49:44 1930 

59 Detector: CDM-1 

REPORT 

External 

VOLUME DILUTION POINTS RATE START STOP AREA REJ 

1 1 2400 bEz 0.00 8.00 600 

Pk . Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. 
Code 

o ^ n . i i . . 

1 1.20 FLUORIDE 
2 1.80 CHLORIDE 
3 3.08 BROMIDE 
4 3.52 NITRATE 
5 6.82 SULFATE 

Totals 

0.820 
15.516 
0. 259 
0.357 

28.817 

45.769 

7118 
80957 

170 
390 

39477 

128113 

55738 
700481 

1680 
4302 

847089 

1609290 

File: C:\DA TA \ 117 498\RA WD A TA I D59 Sample: 98 7OL 007-000 
20 

ub 

10 

0 -

1 / 1.20 

\ r 

3 / 43-'083-52 

~ i—i—!—r 

0 
-<—i—!—r - i — i — i — r 

i j 
i i 

~t—i—i—!—|—i—i—i—r i — i — i — r ~i—i—i—r 

c 4 5 
Minutes 

6 8 

1.01 



Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-008 
C:\DATA\111498\RAWDATA1.D6 0 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 

Date: Sun Nov 15 00:59:16 1398 

60 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 2400 5Hz 0. 00 8.00 600 

Pk . Ret Component 
Num Time Name 

Concentration 
ug/mL 

Height Area B l. 
Code 

o / r \ _ i j _ -
'QUKZ ± UO 

1 1.20 FLUORIDE 
2 1.77 CHLORIDE 
3 3.08 BROMIDE 
4 3.52 NITRATE 
5 6.92 SULFATE 

0. 653 
14.386 
0. 409 
0.536 

24.310 

Totals 40.294 

2837 
38600 

77 
212 

17303 

59029 

23873 
322060 

695 
2168 

354733 

703529 

uS 

tile: C:\D.A lA\111498\HAWDATA1 .D6Q Sempie: 981QLQ6/-UUL 
20 , 

10 

0 

1 /' 1.2C 

n. ! \ 
3 / 43-'083.52 

5 / 6.92 

I 1 

0 
~l—i—i—r—r 1—T 

i 
- i—r i — i — r 

4 5 
Minutes 

—j—I—!—I—!—[—\—I—I—I—j 

6 7 8 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-008 Date: Sun Nov 15 01:08:48 199C 
C:\DATA\111498\RAWDATA1.D61 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 61 Detector: CDM-1 

PORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 

Pk. Ret Component 
Num Time Name 

> 2400 5Hz 

Concentration 
ug/mL 

0.00 8.00 

Height 

600 

Area Bl. 
Code 

1 1.22 FLUORIDE 
2 1.75 CHLORIDE 
3 3.53 NITRATE 
4 6.98 SULFATE 

0. 091 
13.642 
1. 038 

23.283 

Totals 38.054 

695 
13695 

81 
6421 

20893 

3970 
119075 

717 
133166 

256929 

A. ~T~A t t 11 jtncn r> A i JL A TA -t nc^ —no-t ni nc~? rim.' 

I 2 / 
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ii 

1.75 

1 

W 4 ,' 6.98 
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I 

1 / i.2i 

, U 
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I 
i 
t \ 

?, / y, F,?. 

I 

/ 
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/ 
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i 

J 

I 

\ 

\ 
0 

w 
i . . . . j . . . . i , , 

0 1 2 3 4 5 6 7 8 
Minutes 

103 



Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-009 
C:\DATA\111498\RAWDATA1.D62 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

Date: Sun Nov 15 01:IS:19 1998 

62 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 2400 5Hs 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area B l. 
Code 

1 1.20 FLUORIDE 
2 1.85 CHLORIDE 
3 3.07 BROMIDE 
4 3.52 NITRATE 
5 6.7 0 SULFATE 

Totals 

0. 319 
46.624 
0. 452 
0.234 

54.252 

101.881 

2377 
185397 

520 
130 

66689 

255114 

23378 
2114857 

5180 
1354 

1598654 

3743423 

File: C:\DATA\711498\RAWDATA1 D62 S&mp/e: 9810LGG7-GGi 
20 

uS 
10 

0 -. 

1 / 1/2P 
i i / 4W3.52 

- i — i — i — r - i — r "i i i ! ! r~\ i r 

0 ^ .1 4 5 
Mirxrtes 

"I—I—I—I—!—I—1—!—I—I 
I I I 

G 7 8 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9310L067-009 Date: Sun Nov 15 01:27:51 1998 
C:\DATA\111498\RAWDATA1.D63 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 63 Detector: CDM-1 

50RT 

External 

VOLUME DILUTION POINTS RATE START STOP AREA REJ 

1 10 2400 5Hs 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area Bl. 
Code 

1 1. 43 
2 1.75 CHLORIDE 
3 7.00 SULFATE 

0. 000 
40.390 
43.986 

180 1776 
21058 178667 
6087 125542 

Totals 84.376 27326 305985 

Fife: C:\DATA\111498\RAWDATA7D63 Sample: 9818L06?-8i 
20 

10 i 

0 
1 / ' 1. 43 

7.00 

I \ 
i 'i 

/ \ 

1—i—i—i—r~i—r 1—!—i—i—r 

0 
i—i—i—i—:—r -

4 
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T—i—i—i—!—r 
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5 

1—i—i—i—i—i—i—r 
i i 

T 1 I 

r i 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-010 
C:\DATA\111498\RAWDATA1.D64 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 

Date: Sun Nov 15 01:37:22 1930 

64 Detector: CDM-1 

REPORT 

External 

VOLUME 

1 

Pk. Ret Component 
Num Time Name 

DILUTION POINTS RATE START STOP AREA REJ 

1 2400 5Hz 0.00 8.00 600 

Height Concentration 
ug/mL 

Area PI« *oDeita 
Code 

1 1.20 FLUORIDE 
2 1.83 CHLORIDE 
3 3.07 BROMIDE 
4 3.52 NITRATE 
5 6.80 SULFATE 

0. 376 
34.458 
0.375 
0.275 

33.276 

Totals 68.760 

2951 
153404 

390 
220 

44784 

201748 

27085 
1561726 

3782 
2332 

978823 

2573748 

1 
o 

o 

1 

File: C:\DATA\111498\RAWDATA1.D64SGmple: 9810L067- i / / i t 

20 

10 

0 - w 

! I 

3 / 43/073.52 

I i i i i I—i—r-i—r—|—i—i—i—rn—r T I I I ! I T - ! ! ! 1—I—!—;—I—| 
I I I ! 

5 6 8 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-010 
C:\DATA\111498\RAWDATA1.D65 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 

Date: Sun Nov 15 01:46:54 

65 Detector: CDM-1 

>0RT 

External 

VOLUME 

1 

Pk. Ret Component 
Num Time Name 

DILUTION POINTS RATE START STOP AREA REJ 

10 2400 5Ha 0.00 8.00 600 

Concentration Height 
ug/mL Code 

1 1. 45 
2 1.75 CHLORIDE 
3 7.00 SULFATE 

0. 000 
29.560 
28.194 

170 
15337 
3786 

1560 
129425 
78877 

Totals 57 . 754 19293 209862 

20 
File: C:\DATA\111' 498\RAWDATA1D65 Sample: 987OL067-01 0 

1.75 

10 

0 
1 / " iM 

.3 / 7 nn 

/ \ 

~ i — i — i — — i — i — ! — I — i — I — i — i — i — i — i — r i— i—!—i—!—i—i—i—r " i — i — r 1 ! 1 1 1 1 

0 4 
Minutes 

6 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-011 
C:\DATA\111498\RAWDATA1.D66 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * 

Date: Sun Nov 15 01:56:24 

66 Detector: CDM-1 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hs 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/jiL 

Area B l. 
Code 

1 1.22 FLUORIDE 
2 1.77 CHLORIDE 
3 3.52 NITRATE 
4 7.00 SULFATE 

Totals 

0. 173 
0.991 
0. 322 
3.410 

4.896 

1803 
4357 
310 

4592 

13995 
40070 
3446 

96342 

X 
1 x 
1 
X 

r\ 

r\ 
U , 
r\ 

11062 153853 

File: C:\DATA\7 7 743S\RArVDATA1.D66 Sample: 9810LOS7-U7 7 
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Sample Name 
Data F i l e 
Method 
ACI Address 

9810L067-012 
C:\DATA\111498\RAWDATA1.D67 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 

Date: Sun Nov 15 02:05:55 

67 Detector: CDM-

'ORT 

External 

VOLUME DILUTION POINTS RATE START 

1 1 2400 5Ha 0.00 

STOP AREA REJ 

8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration 
ug/ mL 

Height Area Bl. 
Code 

1 1.23 FLUORIDE 
2 1.75 CHLORIDE 
3 3.52 NITRATE 
4 7.03 SULFATE 

-0.015 
0. 881 
0. 378 
1.900 

Totals 3. 144 

331 
3585 
444 

2461 

6821 

35066 
4790 

51721 

93419 

File: C:\DATA\ 717498\RAWDATA 1.D67 Sample: 981QL067-072 
20 , 

LIT 

10 

0 

0 

7 1 75 

1 / 1.23A 3 / 3.52 

4 / 7 03 
I 

A 

~ ] — i — i — i — i — | — i — r 

4 5 
M inutes 

) r 
i 

6 8 
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Sample Name 
Data File 
Method 
ACI Address 

CCV Date 
C:\DATA\111498\RAWDATA1.D68 
C:\DX\METHOD\AS4A300.met 
1 System : 1 Inject*: 

Sun Nov 15 02:15:26 

68 Detector: CDM-1 

1 n r i n 
J- o o u 

REPORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External l l 2400 5Hz 0.00 8.00 600 

Pk. Ret Component Concentration Height Area B l . ?oDe •» j . -

J. WO 

Num Time Name ug/mL Code 

l l . 22 FLUORIDE 10.071 80163 652875 1 r\ 
V 

r\ r\ 
. U \.l 

2 l .77 CHLORIDE 4.788 26510 212740 9 r\ 
U 

r\ rt 
. 1.1 u 

3 2. 08 NITRITE 5. 024 15432 134291 o r\ /-»rt 
. V v.' 

4 3.05 BROMIDE 4.819 8738 84449 o r\ r t r\ 
• u V.' 

5 3. 45 NITRATE 4. 840 9645 111779 r\ 
U 

r\ r\ 
. v.' u 

6 5.28 PHOSPHATE 4.952 3015 56154 1 r\ 
U 

r\ r> 
. \.> >.' 

7 7 . 00 SULFATE 4.862 6724 139244 1 r\ 
V 

r t r i 

Totals 39.357 150228 1391532 

File: C:\DATA\111498\RAWDATA1.D88 Sample: CCV 
20 

ub 
m 

o ,-
i i i i 
! 
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3\y zuy 
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4 / 5 M 4 5 
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\ ! \ 
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Sample Name 
Data F i l e 
Method 
ACI Address 

CCB Date: Sun Nov 15 02:25:08 1S30 
C:\DATA\111498\RAWDATA1.D69 
C:\DX\METHOD\AS4A300.met 
1 System : 1 I n j e c t * : 69 Detector: CDM-1 

PORT VOLUME DILUTION POINTS RATE START STOP AREA REJ 

External 1 1 2400 5Hs 0.00 8.00 600 

Pk. Ret Component 
Num Time Name 

Concentration Height 
ug/mL 

Area B l . SSDelta 
Code 

To t a l s 0.000 0 0 

File: C:\DATA\111498\RAWDATA1.D69 Sample: CCB 
• - • r i 
i U 

uS 
10 ! 

0 u 

0 

1 / 1.72 

™i—i—r i i i 

4 5 
Minutes 
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i 
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Recra LabNet pH (Electrometric) 
Philadelphia (Aqueous pH, Soil pH, Corrosivity by pH) 

( S h j ^ Z ^ - - - - - -
p H Meter \Q*:___C&SIAJ2£<r\ 21-1$-9Q45 Rev.?soilj^ 

Slope: 7 t- / — 

Analyst. 

Date:_k_/ 

Method (circle one): ^ 
21-15-0150.1 Re^^Watet^ 

Logbook»: 6 ? ^ Z / 
Prep Batch 
Worksheet: ID2A 

RFW ^Standard 
pH [ pH ; pH 

Reading 1 i Reading 2 i (average) 
Solid Prep/ 
Comments 

Temp 
•C n 

Time | 

10 1 

T v 

ID j | Jtoh ?'L 

I ; *.-M ? ' 3 

; ] 7'* 
; | *.o*> 

SJO 7 <*9a | Sf-9J i %-9J 
£>C 3 9.'4/ | | 9.2«i 7*° I 
w 9i*L> | 9-^Y ] q.u5 7 5 i 1 
a of 9*4 | 9?<? ] Q.vt 

<? <?9 ] | q.r3 
a>T 9./V | 9/3* | Q.|3 

9.V9 ; -<?.*-> ; 

; 9-yy ; 940 

«J..ir"7 | ? , * 7 - | 9 3 ^ 

7- i 3 

017 9 Si j Q jo j 7s* I 
<?•.# | 9,*S> ; 

ooi s. 

"R" = replicate Note: Sample pH is measured at 2S*t O.S'C 

Standard: 10 Prap Data Expir Data 

10 Buffers 

20 Buffers <T f 
RFW21-21L-016/F-07/97 Page# o J 5 

1.12 



1 

Recra LabNet 
Philadelphia 

pH (Electrometric) 
(Aqueous pH, Soil pH, Corrosivity by pH) 

Analyst:. 
Date: 

Method (circle one) 
21-15-0150.1 Rev 

pH Meter ID* . 
Slope: 

^1-15-9045 Rev (ioih m 
Logbook #:. 
Prep Batch: 
Worksheet. 

RFW #/Standard 
pH J pH | pH 

Reading 1 i Reading 2 i (average) 
Solid Prep/ 
Comments 

Temp 
•C Time 

/Pc / Z W 

ooi 9 To \ Qu.9 \ Q-IO 

Cos «.9d ; 3.9* 
Qfc>0 j 9.LO | 9 V > 

9 7ff | 9- ^ 

J J /On*/ 
9 iD ; q-&> \ °ix> 

; 9. v? ; q.^s 

on <U 
9 *3 | 9.vi> j 9-4-1 

9 i r j | q . * 5 ft* 

607 9>3o \ | q.as ( 
• 1 

cX>H 9.a» | 9 0 3 | i 

Ot>< 0 .99 j 9". 9 3 | S-^-r 

^ 
S.ftB j 9 . ^ ,' ^ u l JoT 

n / - oo/ /p.3g ; | l?.2i 
l * 3 b j / ? 3 7 | i a -3^ 

9.0-? | 9.0? | °> cr\ J - ?" 
j j /o-c? 

v 

R" = replicate Note: Sample pH is measured at 25't 0.5"C 
Standard: 

10 Buffers 

10 

20 Buffers 

"FW21-21L-016/F.O7/97 

Prep Oate Expir Date 

s-
Reviewed By/Date: 

&/c&lq& 
Page # n j g 
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R e C r a LabNet 
Philadelphia 

Extracted By: 
Extraction Date: 
Start Time/End Time: 

PETROLEUM HYDROCARBON PREP 

ion 
11, ev I 7 »v 

0,1-15-0418.1 AAA Rev. 00A 

Logbook #: 
Prep Batch: 
Analysis Log: 

65 7 ^ 
3i 

RFW# pH<2 Weight/Volume Final V olume 

A . 

Spiking Info /Comments 

I S r> 

olume 

A . 

-Its 

-DO 2. 
-fctJ 

-

fL 

m&-—We 

"R"= replicate, "S" = matrix spike, "T = matrix spike duplicate 

Standard: ID Prep Oate Expir Oate 

LCS T ^ T M Reviewed by/Date: 
MS •IV L 
RFW21-21L-O18/O-07/97 Pafe# 012 
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Recra LabNet 

Philadelphia 
pxTRACTION 
Extracted By: 

Petroleum Hydrocarbon or Oil/Grease by IR 

Extraction Date: 
Start Time: cc 
End Time: 

ANALYSIS: 
Analyzed By: fM{FJ . 
Analysis Date: l^ i c f i ' 
Start Time: 
End Time: / V. V ft 

Logbook * t - y G ^ 
Prep Batch: c ? 9>L Vc^ £*?<T 

Method #: 21-15-0418.1 rev. AM 
/21-15-9071.1 rev. <S)> 

21-15-0413.2 rev. AAA 

RFW# PH 
<2 

Initial 
Wt or 
Vol 

(g/mL) 

% 
Solids 

Final 
Vol 

(mL) 

Dil Absorba 

O/G 

nee (cm1) 

HCIR 

I Final 
I Result 

Comments, j 
% Rec. 

CC13 

1 
^• / f C I cio i 

Ll-2ic 
C £ if 

/ a ' 
I 

£<: | / 7/99-y 

-LCt CHOI 

-LCn~ 6 3tr 
99 6f 

-txX & vy /Z 1/9 

lev 
ret*} 

I "R" => Replicate. "S" * MatrW Spika, T" - Matrix Spite Duplicate 
Example Calculi 

Standard: 

tjon: Corxantrations 

ID 

mall) • R x 0 x 

Prap Data 

FV 

ExpirData 

ICAL (cSdot-V.'*?' 
ICV/CCV -sr ; | 
LCS -35" A L MS 

Where: 

R a concentration of Petroleum Hydrocarbons as 
detarmtnad from tna calibration curve 
(mo/100 ml). 

D extract dilution factor, if usad. 
V • volume of sample, in L 
FV final votuma of extract, mL. 

Reviewed By/Date: 1A 
RFW21-21I-004/R.06/97 Pafie # 04 6 
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Recra LabNet 

Philadelphia 
EXTRACTION; 
Extracted By:_ 
Extraction Date: 
Start Time: 
End Time: _ 

lC /") S \ 
• C V 

Petroleum Hydrocarbon or Oil/Grease by IR 

ANALYSIS: 
Analyzed By: 
Analysis Date: 
Start Time: 
End Time: 

S2f 

Logbook #: _ 
Prep Batch: * r W £ C ft 
Worksheet: Tpt+fczv 
Method it. 21-15-0418.1 rev. AAA 

^ 21-15-9071.1 rev. (S>) 
21-15-0413.2 rev. AAA 

RFW# PH 
<2 

Initial 
Wtor 
Vol 

(9/mL) 

% 
Solids 

Final 
Vol 

(mL) 

I Dil Absorba 

O/G 

nee (cm1) 

HCIR 

Final 
Result 

Comments, j 
% Rec. 

CCCH I 

I 
-ttl 5~ 

s~ cue 
- tt 7 5 J-

tc\f 

CtP> 3 ^ J 

"R" = Replicate, "S" > Matrix Spika, T » Matrix Spika Oupiicata 
Example Calculi 

Standard: 

txxi: Concontrations 

ID 

mg/L) ' R « D « 

Prep Data 

FV 

Expir Date 

ICAL ' 

icv/ccv 4b 
LCS 

MS 

Where: 

R 

0 
V 
FV 

concentration of Petroleum Hydrocarbons as 
determined from the calibration curve 
(mg/100 mL). 

extract dilution factor, if used, 
volume of sample, in L. 
final volume of extract, mL. 

Reviewed By/Date: 
J l 7 

RFW21-21L-004/R-06/97 Page* Q47 
1 1 
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62.-15 
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•t: * 4; :* i .* :(; ;i: * :i. .« * * * i * ±: f s \t_)(i * M M x± ;k.!- :* :* 4 * = * * •« a * .k * * * :* 

: I i I i. ' V 

• i 
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}: * % - •: * * % t,% * *: *: *. * * * *. k i f t $ i * *. * >' *• y. .>::«: * * * ^ *: * t , •? ;' ?; * < :t A ; :*: * * :t 
•f. " " e M e t h c c - i 
& i j. ̂ -ci ;J:--5ass «t •• , - ' v - :.JC: ?.:~':-o•- * 
'* i :. ~ ~. •'• ' j. ':- • ". -Si 

x * 
•* rr • " N ,i •• -E 1 ms s1 cd e i. '. t Ov ~:'"" - '. * 

;k\.̂  i ^ f * * * * * * * * * * * * 
* 
99.-'' 1 0/::0 1 1 ; 44 

:+: 
* Sample xdsnt:.+j..cation 
'-? 8 1 0 0 6 6 — 0 0 5 

* Me':, absi^-'barcp of !,-.-d "oca'Scrs 2 c; ~ I 1 '• 

i : 
* 
* 



1 

.« * ^ * i i: * •?: *: >: v ' 4 * * * * *' •*• -*. * r t '•!•; 

i: i is. . •• ,( s ,J :* *: * :± .* + x i ,t: # > s: & * ii -f. :* * .* * :i t * J; 11 •* * * * * 

leurr c car cor j specT^-urii 

58 .7? 
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;< i< K > i . t >; M £ :Jt * j f * 

'f: i » i * rjr i i t X * ) < . i ;t .* :fc * * * :t yjf rv i .rt i 

99.98 
i y y 

i i 

i'i (V • >. i >' 

ll' ' I I r 

I '! 

/y hi rl 
ur 'if // L/ 

c 'yyy cm' c:?yy 

132 



] 

t; i AM i: M i M i .*: i i ' & *: * .*. >: .tc * * ; 

* i-'s?f";< i.i": I i *e r N o d e s , j u ; ; !- : - :. - * 
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•f :K * t : * * .? :« .* t .> « •» * * g >; * * :* <r •* i * t :+ s * * * * * * * :* • * * * r :* ,+i $ # # 

0 3 . 1 0 

87. 99 
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•T 
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Recra LabNet 
Philadelphia 

Extracted By: 
Extraction Date: 
Start Time/End Time: 

PETROLEUM HYDROCARBON PREP 

rr 
Logbook #: 
Prep Batch: 
Analysis Log: 

'Ounce 
A 

^1-15-0418.1 (Wi Rev. 00A 

RFW# pH<2 WeightA/olume Final Volume Spiking Info./Comments 

-LC 1 

\ 
1 

r -C!2J 
Oh- crt)! 

-001 

-cv 3 

• y / 

/ 

/ 
/ 

"R"= replicate, "S" * matrix spike, "T" = matrix spike duplicate 

Standard: ID Prep Date Expir Date 

LCS 'c-z i Y y 

MS I 
Reviewed by/Date: 

RFW 21-211-018/0-07/97 ^age #013 

140 



Petroleum Hydrocarbon or Oil/Grease by IR Recra LabNet 

Philadelphia 
FxTRACTION: ryyp ANALYSIS: 
Extracted Bv: f j 4 ' . Analyzed By: 
Extraction Date: K • ' l - W Analysis Date: 
Start Time: If- * V Start Time: 
End Time: End Time: 1-I f : t 

Logbook #: 6 ^ c G 
Prep Batch: ^ V L H - c c l b 
Worksheet: T fHWL.oAr 
Method #: 21-15-0418.1 rev. AAA 

21-15-9071.1 rev. (SV 
21 -15-0413.2 rev. AAA 

RFW# PH 
<2 

Initial 
Wtor 
Vol 

(g/mL) 

% 
Solids 

Final 
Vol 

(mL) 

I 0il Absorba 

O/G 

nee (cm'1) 

HCIR 

| Final 
I Result 

Comments, 
% Rec. 

C •!*?€> 1 

1 e e / 

# i f 

i < V filG&- A/r> <c 2| Z 

3 iZ ) 
t 

-LC) 

-
is-Srs -^ 

10 >f^C 

-cio n . 5 M 
- o | | 
CHoil ft \ 
-£?I7^ °l^b 

£<: \ / 5-1 <*7 

•R- * Replicate, "S" » Matrix Spike. T = Matrix Spike Duplicate 
Example Calculi 

Standard: 

tlon: Concentrations 

ID 

mg/L)« RxD x 

Prep Date 

FV 

ExpirDate 

ICAL (e&6-/0Jt> If tO-l 
|cv/ccv 1 1 
F.cs 

L MS 

Where: 

R 

D 
V 
FV 

concentration of Petroleum Hydrocarbons as 
determined from the calibration curve 
(mg/100 mL). 

extract dilution factor, if used, 
volume of sampie, in L. 
final volume of extract, mL. 

Reviewed By/Date: 1$ 
RFW21-21L-O0*R-O6/97 Page* Q 4 8 141 



Recra LabNet 

Philadelphia 
gXTRACTIQN: /w^i 
Extracted By: fiff 
Extraction Date: i c ^ 

Petroleum Hydrocarbon or Oil/Grease by IR 

Start Time: 
End Time: 

-LLI 

ANALYSIS: 
Analyzed By: 
Analysis Date: 
Start Time: 
End Time: 

Logbook #: k > ^ 
Prep Batch: c< ̂ L<-fcTQ^TXU 
Worksheet: "HP \rf\CiCi 1*7 ft I C T S J 
Method #: 21-15-0418.1 rev. AAA 

(21-15-9071.1 rev. (S)) 
21-15-0413.2 rev. AAA 

RFW# pH 
<2 

Initial 
Wtor 
Vol 

(9/mL) 

% 
Solids 

Final 
Vol 

(mL) 

Dil Absorba 

O/G 

nee (cm ') j Final 
I Result 

HCIR | 

Comments. 
% Rec. 

<; C\T> A< l/V> c-e\Q 1 3 Wfe7 r>} 

1 <vC2§ | l 0 ' % 1 

3̂ si 
cos ICC 

J 

. .... 

"R" = Replicate, 
Example Calculi 

Standard: 

"S* = Matnx Spika. T 
tion: Concentrations 

IO 

• • Matrix Spika 
mg/L) • RxD x 

Prap Data 

Duplicate 
FV 

ExpirOate 

ICAl 

ICV/CCV Ifi r / T7 

LCS 

ft. MS 

Whara: 

R 

D 
V 
FV 

concentration of Petroleum Hydrocarbons as 
determined from the calibration curve 
(mg/100 mL). 

extract dilution factor, if used, 
volume of sampie, in L 
final volume of extract, mL 

Reviewed By/Date: "wis 

RFW 21 -21L-0O4/R-06/97 Page # 04 9 
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u 

i .*• ,i::« *• <•: .t *: :jc * * -V i( .i v .t 

* r; 
:******JM^* * * * * * * * * * 
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