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Date: 
To: 
From: 

7 August 2006 
Fluor Hanford Inc. (technical representative) 
TechLaw , Inc . 

Project: 200-UW-1 Operable Unit, Soil from Trench Between 216-U-8 & 216-U-
12 Cribs 

Subject: lnorganics - Data Package No . WSCF20060733 (60733) 

INTRODUCTION 

This memo presents the results of data validation on Data Package No. 60733 
prepared by WSCF Analytical Laboratories (WSCF). A list of samples validated 
along with the analyses reported and the method of analysis is provided in the 
following table . 

B1 HVM6-A 3 /14/06 Soil C See note 1 
B1 HVM8-A 3/1 4 /06 Soil C See note 1 
B1 HVN0-A 3 /14/06 Soil C See note 1 

1 - ICP metals by 60 1 OB and ICP-MS by 200.8. 

Data validation was conducted in accordance with the FHI validation statement of 
work and the Sampling and Analysis Plan for Support Activit ies to the 200-UW-1 
Operable Unit, DOE/RL-2005-75, Rev. 0. Appendices 1 through 6 provide the 
following information as indicated below: 

Appendix 1. Glossary of Data Reporting Qualifiers 
Appendix 2. Summary of Data Qualification 
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports 
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation 
Appendix 5. Data Validation Supporting Documentation 
Appendix 6 . Additional Documentation Requested by Client 

DATA QUALITY PARAMETERS 

· Holding Times 

Analytical holding times for metals are assessed to ascertain whether the holding 
time requirements were met by the laboratory . The holding time requirements are 
as follows: Soil samples must be analyzed within 6 months for ICP metals. 

All holding times were met. 
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· Preparation (Method) Blanks 

Preparation Blanks 

At least one preparation blank, consisting of deionized distilled water processed 
through each sample preparation and analysis procedure, must be prepared and 
analyzed with every sample delivery group. In the case of positive blank results, 
samples with digestate concentrations less than five times the preparation blank 
value have had their associated values qualified as non-detected and flagged "U". 
Samples with concentrations of greater than five times the highest blank 
concentration do not require qualification. 

In the case of negative blank results, if the absolute value exceeds the contract 
required detection limit (CRDL), all nondetects are rejected and flagged "UR" and all 
detects that are less than ten times the absolute value of the associated preparation 
blank result are qualified as estimates and flagged "J". If the absolute value of the 
negative preparation blank is greater than the instrument detection limit (IDL) and 
less than or equal to the CRDL, all nondetects are qualified as estimates and 
flagged "UJ'' and all detects less than ten times the absolute value of the blank are 
qualified as estimates and flagged "J". If the sample results are greater than ten 
times the absolute value of the preparation blank, no qualification is necessary. 

All preparation blank results were acceptable. 

Field (Equipment) Blank 

No field blanks were submitted for analysis. 

· Accuracy 

Matrix Spike & Matrix Spike Duplicate 

Matrix spike (MS) , matrix spike duplicate (MSD) and laboratory control sample 
(LCS) analyses are used to assess the analytical accuracy of the reported data . The 
matrix spike is used to assess effect of the matrix on the ability to accurately 
quantify sample concentrations . Recoveries must fall within the range of 70% to 
130%. Samples with a spike recovery of less than 30 % and a sample result below 
the IDL are rejected and flagged "UR". Samples with a spike recovery of 30% to 
69 % and a sample result less than the IDL are qualified "UJ". Samples with a 
spike recovery of greater than 130% or less than 69% and a sample result greater 
than the IDL are qualified as estimates and flagged "J". Finally, for samples with a 
spike recovery greater than 1 30 % and a sample result less than the IDL, no 
qualification is required. 
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Due to matrix spike (133%) and matrix spike duplicate (143%) recoveries outside 
QC limits , all potassium results were qualified as estimates and flagged "J". 

Due to matrix spike (357 % ) and matrix spike duplicate (347%) recoveries outside 
QC limits, all sodium results were qualified as estimates and flagged "J". 

Due to matrix spike (66 %) and matrix spike duplicate (69 % ) recoveries outside QC 
limits, all silicon results were qualified as estimates and flagged "J". 

All other matrix spike/matrix spike duplicate results were acceptable . 

Laboratory Control Sample 

The LCS is used to monitor the overall performance of all steps in the analysis . 
Recoveries must fall within the range of 70 % to 130% for LCS analysis. Samples 
with a recovery below 69 % and a sample recovery below the IDL are qualified 
"UJ". Samples with a recovery of greater than 130% or less than 70% and a 
sample result greater than the IDL are qualified as estimates and flagged "J". 
Finally, for samples with a recovery greater than 130% and a sample result less 
than the IDL, no qualification is required. 

Due to an LCS recovery outside QC limits ( 145 % ) , all iron results were qualified as 
estimates and flagged "J". 

Due to an LCS recovery outside QC limits (25 % ) , all silicon results were qualified as 
estimates and flagged "J ". 

Due to an LCS recovery outside QC limits (14%), all zirconium results were 
qualified as estimates and flagged "J ". 

All other LCS results were acceptable . 

· Precision 

Laboratory Duplicate Samples 

Analytical precision is expressed by the relative percent differences (RPD) between 
the recoveries of matrix spike and matrix spike duplicate (MSD) analyses performed 
on a sample in the analytical batch. Precision may alternatively be assessed using 
unspiked duplicate analyses performed on a sample in the analytical batch. If both 
sample and replicate activities (concentrations) are greater than five times the CRDL 
and the RPD is less than + /- 30 %, no qualification is required. If either activity 
(concentration) is less than five times the CRDL, the RPD control limit is less than 
or equal to two times the CRDL. If the RPO is outside the applicable control limit, 
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associated results are qualified as estimated detects or estimated non-detects . 

Due to an RPO outside QC limits (37%), all thallium results were qualified as 
estimates and flagged "J". 

All other duplicate results were acceptable. 

Field Duplicate 

No field duplicates were submitted for analysis. 

· Analytical Detection Limits 

Reported analytical detection levels are compared against the required target 
quanitiation limits (RTQLs) to ensure that laboratory detection levels meet the 
required criteria . All results met RTQL. 

: Completeness 

Data package No. 60733 was submitted for validation and verified for 
completeness. Completeness is based on the percentage of data determined to be 
valid (i .e., not rejected). The completion percentage was 100%. 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

The following minor deficiencies were noted: 

• Due to matrix spike (133 % ) and matrix spike duplicate (143%) recovery outside 
QC limits, all potassium results were qualified as estimates and flagged "J". 

• Due to matrix spike (357 % ) and matrix spike duplicate (347%) recoveries 
outside QC limits, all sodium results were qualified as estimates and flagged "J". 

• Due to matrix spike {66 % ) and matrix spike duplicate (69%) recovery outside QC 
limits, all silicon results were qualified as estimates and flagged "J1'. 

• Due to an LCS recovery outside QC limits ( 145 % ) , all iron results were qualified 
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as estimates and flagged "J". 

• Due to an LCS recovery outside QC limits (25%), all silicon results were qualified 
as estimates and flagged "J ". 

• Due to an LCS recovery outside QC limits ( 14%) , all zirconium results were 
qualified as estimates and flagged "J". 

---9--._ o, 1e to an RPO outside QC limits (37%.:h all t~lliu7: roslMe ,0,crc eiualified a-s-

_) 9Gtima1es aod flaggild "J". - / 7Pt <i/ / 0/0b 

Data flagged "J" is an estimate, but under .the FHI validation SOW, the data may be 
usable for decision-making purposes. All other validated results are considered 
accurate within the standard error associated with the methods . 

REFERENCES 

FHI, Contract #20266, Validation Statement of Work , Fluor Hanford Incorporated, 
July 7 , 2003. 

DOE/RL-2005-75, Rev. 0 , Sampling and Analysis Plan for Support Activities to the 
200-UW-1 Operable Unit, December 2005. 
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Appendix 1 

Glossary of Data Reporting Qualifiers 
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Qualifiers which may be applied by data validators in compliance with FHI validation 
SOW are as follows: 

U Indicates the compound or analyte was analyzed for and not detected in 
the sample. The value reported is the sample quantitation limit corrected 
for sample dilution and moisture content by the laboratory. 

UJ Indicates the compound or analyte was analyzed for and not detected in 
the sample. Due to a minor QC deficiency identified during the data 
validation, the associated quantitation limit is an estimate . 

J Indicates the compound or analyte was analyzed for and detected. Due 
to a minor QC deficiency identified during the data validation , the 
associated concentration is an estimate, but the data are usable for 
decision-making purposes. 

BJ Applied to inorganic analyses only. Indicates the analyte concentration 
was greater than the IDL but less than the CRDL and is considered an 
estimated value. 

R Indicates the compound or analyte was analyzed for, detected, and due 
to an identified major QC deficiency, the data are unusable. 

UR • - Indicates the compound or analyte was analyzed for and not detected in 
the sample. Additionally, the data is unusable due to an identified major 
QC deficiency. 

NJ Indicates presumptive evidence of a compound at an estimated value. 
The data may not be valid for some specific applications (i. e. , usable for 
decision-making purposes) . 

N Indicates presumptive evidence of a compound . The data may not be 
valid for some specific applicat ions (i.e., usable for decision-making 
purposes). 
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Appendix 2 

Summary of Data Qualification 
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SDG: 60.733 

COMMENTS: 

COMPOUND 

Potassium 
Sodium 
Silicon 
Iron 
Silicon 
Zirconium 

~ Th::illi, lrY\ 

METALS DAT A QUALi FiCA TION SUMMARY* 

· ... RiE\lflJiftN'&'.i8]¥~:~\,::Pfo@i':e,~t : ZG)'@i W•~ -l 
T'Ll 

;p:~@,f: 1 "®'.F '1 
:·1 ..... - - · ·-

QUALIFIER SAMPLES AFFECTED REASON 

J All MS/MSD recovery 

j All LCS recovery 

I A 11 n, u ---, ..,. 

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not / fl :1, / b 
specifically identified here, The laboratory applied "U" qualifiers are included to minimize f / 1 () 0 
misinterpretation of results contained in the table, 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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0 
0 
0 
C 
1-6 
~ 

INORGAN IC ANALYSIS, SOIL MATRIX. MG/KG Page_, of_1 

Project: FLUOR HANFORD 
Laboratory : LLI ISDG: WSCF20060733 
Sample Number B1HVM6-A 81HVM8-A B1HVN0-A 
Remarks 
Sample Date 3/14/06 3/14/06 3/14/06 
lnorganics RTQL Result Q Result Q Result Q 
Aluminum 5360 5700 5450 
Iron 32700 J 34600 J 34300 J 
Magnesium 6280 6640 6470 
Potassium 1000 J 1070 J 89.2 J 
Sodium 319 J 341 J 317 J 
Calcium 9270 9740 9260 
Lithium 7.93 10.9 11.2 
Titanium 1 1870 2040 2120 
Boron <21.8 u <21.4 u <21 .5 u 
Zirconium <8.31 UJ <8.17 UJ <8.18 UJ 
Bismuth <55.1 u <54.1 u <54.2 u 
Silicon 127 J 94.8 J 83.0 J 
Phosphorous 1030 1090 1100 
Manganese 360 378 365 
Nickel 8.39 9.52 9.62 
Silver 0.2 <0.0413 u <0.0414 u <0.0413 u 
Antimony 0.6 <0.310 u <0.310 u <0.310 u 
Barium 81.8 85.2 81.1 
Beryllium 0.216 0.262 0.234 
Cadmium 0.0597 0.0986 0.0869 
Chromium 1 6.01 6.37 6.14 
Cobalt 8.97 9.51 9.45 
Copper 12.7 14.0 135 
Vanadium 53.2 57.7 57.1 
Zinc 42.0 46.1 43.9 
Lead 4.30 4.84 4.26 
Mercury 0.2 <0.041 3 u <0.041 4 u <0.0413 u 
Molybdenum 0.224 0.353 0.262 
Thorium 2.78 3.38 2.43 
Uranium 1 0.692 0.900 0.604 
Arsenic 2.2 3.01 3.52 3.08 
Selenium 1 <0.413 u <0.414 u <0.413 u 
Thallium 0.5 0.0315,.d" 0.424 1.)' 0132 ~ 
Strontium 21.6 22.7 22.1 
Tin 0.330 0.430 0.380 

Laboratory applied non-detect qualifiers "U" have been included in this table to minimize miss-interpretation of results . All other qual ifiers shown were applied during validation. 
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Attention: 

Sa mple# Client IO 
Inorganic 

W06000 19 23 BI HVM6-A KLAGES 

W060001923 BIHVM6-A KLAGES 

W06000 1923 B1HVM6-A KLAGES 

W06000l923 81HVM6-A KLAGES 

W06000 1923 B1HVM6-A KLAGES 

W06000 1923 B1HVM6-A KLAGES 

W060001923 B 1H VM 6-A KLAGES 

W06000 1923 B1HVM6-A KLAGES 

W06000 19 23 B1HVM6-A KLAGES 

W06000 1923 B1HVM6-A KLAGES 

W06000 1923 B1 HVM6-A KLAGE S 

W0 60001923 B1HVM6-A KLAGES 

W060001923 81HVM6·A KLAGES 

W060001923 B1HVM6-A KLAGES 

W06000 19 23 B1HVM6-A KLAGES 

W060001923 B1HVM6-A KLAGES 

W060001923 81HVM6-A KLAGES 

W060001923 BIHVM6-A KLAGES 

W060001923 B I HVM6-A KLAGES 

W06000 l 923 B1HVM6-A KLAGES 

W060001923 B1HVM 6-A KLAG ES 

W06000 1923 B1HVM6-A KLAGES 

W060001923 B1HVM 6-A KLAGES 

W060001923 8 1HVM6-A KLAGES 

W06000 1923 B1HVM6-A KLAGES 

W060001923 B IHVM6-A KLAGES 

WSCF 
ANALYTICAL RESULTS REPORT 

D KLAGES 

WSCF 
CAS # Test Performed Matrix Method RQ Result 

74 29-90-5 Aluminum by ICP SOLID LA -505-4 11 see ICP-MS 

7439-89-6 Iron by ICP SOLID LA -505-4 11 :r 3 .27e+04 

7439 .95. 4 Magnes ium by ICP SOLID LA-505-41 1 6 .28e +03 

7439-96-5 Manganes e by ICP SOLID LA-505-41 I see ICP-MS 

7440-02-0 Nicke l by ICP SOLID LA-505-4 11 see ICP-MS 

7440-09-7 Potassium by ICP SOLID LA-505-41 1 X/i :s 1.00e+03 

7440-22-4 Silver by ICP SOLID LA -505-411 see ICP-MS 

7440-23-5 Sodium by ICP SOLID LA -505-411 'i -:r 319 

7440-36-0 Antimony by ICP SOLID LA-505-41 1 
1 

see ICP-M S 

7440-39-3 Batium by ICP SOLID LA -505-41 1 see ICP-MS 

7440-43-9 Cadmium by ICP SOLID LA-505-41 1 see ICP-MS 

7440-47 -3 Chromium by ICP SOLID LA -50 5 -411 see ICP-MS 

7440-48-4 Coba lt by ICP SOLID LA -505-4 11 see ICP-MS 

7440-50-8 Copper by ICP SOLID LA-505-411 see ICP-MS 

7440-62-2 Vanad ium by ICP SOLID LA -505-411 see ICP-M S 

7440-66-6 Zinc by ICP SOLID LA-505-411 see ICP-MS 

7440-70-2 Calcium by ICP SOLID LA -505-4 11 9 . 27e +03 

7439-92- 1 Lead by ICP SOLID LA -505-4 I1 see ICP-MS 

7439-93-2 Lithium by ICP SOLID LA-505-4 I 1 E 7 .93 

7439-98-7 M olybdenum, ICP SOLID LA-505-411 see ICP-MS 

7440-24 -6 Sttontium by ICP SOLID LA -505-411 see ICP-MS 

7440-28-0 Tha ll ium by ICP SOLID LA -505-41 1 see ICP-M S 

7440-3 1-5 Tin SOLID LA-505-4 11 see ICP-MS 

7440-32-6 Titanium by ICP SOLID LA-505-4 11 1 .87e +03 

7440-38-2 Atsenic by ICP SOLID LA -505-4 11 see ICP-MS 

7440-41 -7 Beryll ium by ICP SOLID LA -505-411 see ICP-MS 

Group#: 20060733 

Unit DF MDL Analyze Sample ReceivE 

ug/g 1.04e + 003 38 07/ 25 /06 03/ 14 /06 07/10/06 

ug/g 1.04e +003 34 07/25 /06 03/ 14 /06 07/10/06 

ug/g 1.04e +003 16 07/25/06 03/ 14/06 07/ 10/06 

ug/g 1.04e +003 3 .1 07/25/06 03/ 14106 07/10/06 

ug/g 1.04e +003 5 .2 07/ 25/06 03/14/06 07/10/06 

ug/g 1.04e +003 2.3e +02 07/ 25/06 03/14/06 07/10/06 

ug/g 1 .04e +003 11 07/25106 03/14/06 07/10/06 

ug/g 1.04e + 003 1 .2e+02 07/ 25/06 03/14 /06 07/10/06 

ug/g 1.04e +003 75 07/ 25/06 03/ 14 /06 0 7/ 10/06 

ug/g I .04e + 003 1 .0 07/25/06 03/14/06 07/10/06 

ug/g 1 .04e +003 3 .1 07/ 25/06 03(14/06 07/10/06 

ug/g 1.04e +003 7 .3 07/25/06 03/ 14 '06 07 / 10/06 

ug/ g 1.04e +003 7 .3 07125 /06 03/14/06 07/10/06 

ug /g 1.04e +003 7 .3 07/25/06 03/ 14 /06 07 / 10/06 

ug/g 1.04e +003 15 07 / 25 /06 03/ 14 /06 07i10/06 

ug/g 1.04e +003 2. 1 07/ 25/06 03/14/06 07/ 10 /06 

ug /g 1 .04e +003 32 07/25/06 03/ 14/06 07110/06 

ug/g 1.04e + 003 49 07/ 25 /06 03/14/06 07110/06 

ug/ g 1.04e +003 6 .2 07/ 25/06 03/ 14 /06 07/ 10/06 

ug/ g 1.04e + 003 11 07 / 25/06 03/ 14/06 07/10/06 

ug/ g 1.04e +003 1.0 07/25/06 03/ 14/06 07/ 10/06 

ug/g 1.04e +003 78 07/ 25 /06 03/ 14 /06 07/10/06 

ug/g 1 .04c +003 59 07/25/06 03/ 14/06 07/10/06 

ug/g 1.04e +003 4 .2 07/25/06 03/ 14/06 07/10/06 

ug/ g 1.04e + 003 82 07/25/06 03/14 /06 0 7/10/06 

ug/ g 1 .04e +003 1.0 07/ 25/06 03/14/06 07/10/06 

lVIDL = Minimum Detection Limit C • The Analyte was found in the Associated Blank . E • Analyte is an estimate, has potentia ll y larger errors 

RQ = Result Qualifier U - Analyzed lo t but not detected above limiting criteria . <((r,,/ol p-DF = Dilution Factor 
-..., ' · Indicates re su lts that have NOT been validated ; + • Indicates more than six qualifier symbols 

0 Report W005 /ver. 1. 2 ...., 
PROJECT HANFORD MANAGEMENT COMPANY Page 2 (..) 

..Jo. 



Attentiou: 

Sa mple# Client ID 
W06000 1923 B I HVM6·A KLAGE S 

W06000 1923 B1HVM6-A KLAGES 

W06000 19 23 B1HVM6-A KLAGES 

W06000 1923 B1HVM6-A KLAGES 

W06000 19 23 B1HVM6-A KLAGES 

W06000 19 23 B1HVM6-A KLAGES 

W06000 19 23 8 1HVM6-A KLAGES 

W060001923 BIHVM6-A KLAGES 

W06000 1923 B1HVM6-A KLAG ES 

W06000 l923 BIHVM6-A KLAGES 

W06000 l9 23 B1HVM 6-A KLAGES 

W06000 19 23 BIHVM6-A KLAG ES 

Cwo50001923 BIHVM 6-A KLAGE S 

Owo5000 1923 8I HVM 6- A KLAGES 

0 W06000 19 23 8 I HVM6-A KLAGES 
r°' 
~W06000 1923 B1HVM6-A KLAGES 

(._) W060001923 B 1 HVM6-A KLAGES 

W06000 1923 B1HVM6-A KLAGE S 

W060001923 BIHVM6-A KLAGES 

W060001 923 B1HVM6-A KLAGES 

W06000 1923 81HVM6-A KLAGE S 

W06000 1923 8 1HVM6-A KLAGES 

W06000 1923 B1HVM6-A KLAGE S 

W06000 1923 81HVM6-A KLAGES 

W06000 I923 8 1HVM6-A KLAGES 

W06000 1923 B1 HVM6-A KLAGES 

W06000 19 23 B1HVM6- A KLAGES 

WSCF 
ANALYTICAL RESULTS REPORT 

D KLAGES 

WSCF 
CAS# Test Performed IVlatrix Method RQ Result 
7440-42-8 Boron by ICP SO LIO LA -505-4 11 u < 21 .8 

7440-67-7 Zirco nium by ICP SOLID LA -505-4 11 u-:f < 8 .3 1 

7440-69 -9 Bismuth by ICP SOLID LA-505-4 11 u < 55 . 1 

7440-21-3 Silicon by ICP SOLID LA-505 -4 1 1 JJ- J 127 

7704-34-9 Su lfur by ICP SOLID LA-505-4 11 NA 

7723- 14-0 Phosphorus by ICP SOLID LA-505-4 11 1.0 3e +03 

7782-49-2 Se lenium by ICP SOLID LA-505 -411 see ICP-MS 

7429-90-5 Aluminum by ICP-M S SOLID LA -505-41 2 5 .36e+03 

74 39-96-5 Manganese by ICP-M S SO LID LA-505-4 1 2 360 

7440-02-0 Nickel by ICP-MS SOLID LA-505-4I 2 8 .39 

7440-22-4 Silver by ICP-M S SOLID LA-505-41 2 u < 0 .04 13 

7440-36-0 Antimony by ICP-MS SOLID LA-505-4 12 u < 0 .3 10 

7440-39 -3 Barium by ICP-MS SO LID LA -505 -4I 2 8 1. 8 

7440- 41 -7 Beryllium by ICP·M S SO LID LA -505-41 2 C 0 .2 16 

7440-43-9 Cadmium by ICP- M S SOLID LA-505-4 1 2 0 .0597 

7440-47 -3 Chromium by ICP-M S SO LID LA -505 -41 2 6 .0 1 

7440-48-4 Cobalt by ICP-MS SOLID LA-505-412 8 .97 

7440-50-8 Copper by ICP-MS SO LID LA -505-4I 2 1 2.7 

7440-62- 2 Vanadium by ICP-M S SOLID LA -505-41 2 53 .2 

7440-66-6 Zinc by ICP-M S SO LID LA -505 -4 1 2 42 .0 

74 39-92- 1 Lead by ICP-MS SOLID LA-505 -4I 2 4 .30 

7439-97-6 Mercury by ICP-M S SO LID LA-505 -41 2 u < 0 .04 13 

7439 -98-7 Molybdenum by ICP-M S SO LID LA-505-41 2 0 .224 

7440- 29 -1 Thorium by ICP-M S SOLID LA -505 -41 2 2.78 

7440-61 -1 Uranium by ICP- M S SOLID LA -505-41 2 C 0 .692 

7440-38-2 Arsenic by ICP-MS SO LID LA-505-4 1 2 3 .0 1 

778 2-49- 2 Se lenium by 1CP-M S SO LID LA -505-41 2 u < 0 .413 

Group#: 20060733 

Unit DF l'vIDL Analyze Sample Recein 
ug/g .04e +003 22 07 /25/06 03/14 /06 07110/06 

ug/g .04e + 003 8 .3 07/25/06 03/ 14 /06 07/10/06 

ug/g 1.04e +003 55 07/25/06 03/ 14/06 07/ 10/06 

ug/g 1 .04e + 003 78 07 / 25 /06 03/14/06 07/ 10/06 

ug/g 1.00 0 .0 07/25/06 03/14/06 07 / 10 /06 

ug/g 1 .04e +003 98 07 /2 5/06 03/14 /06 07/ 10 /06 

ug/g l .04e + 003 53 07/25 /06 03/ 14/06 0 7110/06 

ug/ g 1.03 2 .06 07/18/06 03/ 14/06 07/10/06 

ug/g 1 .03 0 .0206 07/ 18/06 03/ 14/06 07 / 10/06 

ug/g 1.03 0 .06 19 07/18/06 03/ 14 /06 07/10/06 

ug/g 1.03 0 .04 13 07/18/06 03/14 /06 07/10/06 

ug/g 1.03 0 .310 07118/06 03/ 14/06 07/ 10 /06 

ug/g 1.03 0 .206 07/ 18/06 03/ 14 /06 07/ 10/06 

ug/g 1 .03 0 .0206 07 /18/06 03/14 /06 07/ 10 /06 

ug/g 1.03 0 .04 13 0 7/18/06 03/ 14/06 07/ 10 /06 

ug/g 1.03 0 .722 07 / 18/06 03/ 14/06 07/10/06 

ug/g 1.03 0 .0 206 07/18/06 03/ 14 /06 07 / 10/06 

ug/g . 1.03 0 206 0 7/ 18/06 03/ 14/06 0 7/10/06 

ug/g 1 .03 0 .516 07/18/06 03/ 14 /06 0 711 0/06 

ug/g 1.03 0 .310 07/18/06 03/ 14 /06 07/10106 

ug/g 1.03 0 .05 16 07118/06 03/ 14 /06 07 / 10 /06 

ug /g 1.03 0 .04 13 07/18/06 03/ 14/06 07/10/06 

ug /g 1.03 0 . 103 07/18/06 03/ 14/06 07110/06 

ug/g 1 .03 0.0516 07/18/06 03/ 14/06 07/10/06 

ug/g 1 .03 0 .0206 07/18/06 03/ 14/06 07 / 10/06 

ug/g 1.03 1 .03 07/18/06 03/ 14/06 07/10/06 

ug/g 1.03 0 .41 3 07 / 18/0 6 03/ 14 /06 07 / 10 /06 

MDL = Minimum Detection Limit C - The Analvte was found in the Asso ciated Blank . E - Analyte is an estimate . has potentially larger erro rs 

RQ = Result Qualifier U • Analyzed for but not d ete cted abov e limiting criteria . 

DF = Dilution Factor r;;,,/o, 
00 • • Indica te s results that h ave NOT been v alidated : + • Ind icates more than six qualifier symb ols 
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Attention: 

Sample# Client lD 
W06000 1923 B1HVM 6-A KLAGES 

W06000 1923 B1H VM 6-A KLAG ES 

W06000 19 23 B1H VM 6-A KLAGES 

W06000 19 24 8 1H VM 8-A KLAGES 

W06000 19 24 BIH VM 8-A KLAGES 

W06000 1924 BIH VM 8-A KLAGES 

W06000 19 24 B1H VM 8-A KLAGES 

W06000 1924 B1H VM 8-A KLAGES 

W06000 19 24 B1HVM 8-A KLAGES 

W06000 1924 BIH VM 8-A KL AGES 

W06000 1924 B1HVM 8-A KLAGES 

W06000 19-24 B1HVM 8-A KLAGES 

W06000 1924 BI HVMB-A KLAGES 
I""", 
--wo6ooo 19 24 
11 

BI HVM 8-A KLAGES 

,=; W06000 19 24 BIH VMB-A KLAGES 

,:::.:: W06000 1924 B1HVM B-A KLAGES -· ~ W06000 1924 8 1HVM8-A KLAGES 

.µ W06000 1924 81 HVM 8-A KLAGE S 

W06000 19 24 B I H VM 8-A KLAGES 

W06000 19 24 8 1HVM B-A KLAGES 

W06000 1924 8 1H VM 8-A KLAGES 

W060001 9 24 B1 HVM8-A KLAGES 

W06000 19 24 B1H VM 8-A KLAGES 

W06000 1924 Bl HVM 8-A KLAGES 

W06000 19 24 B1HVM 8-A KLAGES 

W060001924 BIHVMB-A KLAGE S 

W06000 1924 BI H VM B-A KLAGES 

WSCF 
ANALYTICAL RESULTS REPORT 

D KLAG ES 

WSCF 
CAS # Test Performed Matr ix Method RQ . Result 
7440-28-0 Tha llium by ICP-M S SO LID LA-505- 4 12 ~f' 0.03 15 

7440 -24-6 Strontium b y ICP-M S SO LID LA -505-4 12 "I) . 21.6 

74 40-3 1-5 Tin SO LID LA- 505-4 1 2 0 .330 

74 29-90-5 Aluminum b y ICP SO LID LA- 505 -411 see ICP- MS 

7439-89 -6 Iron by ICP SOLID LA -505-411 J 3 .4 6e +04 

7439 -95-4 M agnesium by ICP SOLID LA -505-4 11 6 .64e + 03 

7439 -96-5 Manga nese by ICP SO LID LA-505 -4 I 1 see ICP-M S 

7440-02-0 Nicke l b y ICP SO LID LA 505 -4 11 see ICP-M S 

7440-09-7 Pot ass ium b y ICP SO LID LA- 50 5-41 1 ~ s 1 .07e+03 
j l.-

7440-22-4 Silver by ICP SO LID LA -505-4 11 see ICP-M S 

7440-23-5 Sodium by ICP SO LID LA- 505 -4 11 /".§" J 
;I 

34 1 

7440-36-0 Antimony by ICP SOLID LA-505- 41 I see ICP-M S 

7440-39 -3 Bari um by ICP SOLID LA -505-41 1 see ICP-M S 

7440- 43-9 Cadmium by ICP SOLID LA -505-4 11 see ICP- M S 

7440-4 7-3 Chromium by ICP SO LID LA-505-41 1 see ICP-MS 

7440-48-4 Cobalt by ICP SOLID LA 505-4 11 see ICP-MS 

7440-50-8 Copper by ICP SOLID LA-505-41 1 see ICP-M S 

7440-6 2-2 Vanad ium by ICP SOLID LA-505-411 see ICP-M S 

74 40-66-6 Zinc by ICP SO LID LA-505-4 11 see ICP- M S 

7440-70-2 Ca lcium by ICP SO LID LA-50 5-4 11 9 .74e+03 

7439-92-1 Lead by ICP SOLID LA -505-41 1 see ICP-M S 

7439-93-2 Lithium by ICP SOLID LA -505-411 E 10.9 

7439-98-7 Molybde num. ICP SO LID LA-505-411 see ICP-M S 

7440-24-6 Strontium by ICP SO LID LA -505-411 see ICP-M S 

7440-28-0 Thallium by ICP SOLID LA-505 -4 "I1 see ICP-M S 

7440-3 1-5 Tin SO LID LA-505-41 1 see ICP-M S 

7440-32-6 Ti t anium by ICP SOLID LA -505-411 2.04e+03 

Group#: 20060733 

Unit DF MDL Analyze Sample Receiv1 
ug /g 1 .03 0 .03 10 07/18106 031 14/06 0 71 10 /06 

ug/ g 1.03 0 .03 10 07 /1 8106 03/ 1410 6 0 7110/06 

ug/g 1.03 0 .05 16 07/18106 0 3/ 14 /0 6 0 7/ 10 /06 

ug/g .02e + 003 38 07125/06 03114/0 6 0 7110/06 

ug /g 1 .02e + 003 34 07 / 25106 03/ 14106 0711 0 /06 

ug/g 1.02e+003 15 0 7/25106 03/ 14/06 0 71 10 /06 

ug /g 1 .02e + 003 3 . 1 07125/06 03/ 14 /06 07/ 10/06 

ug/g I .02e + 003 5 . 1 07/25106 03/ 14/06 0 7110 /06 

ug /g 1 .02e +003 2.2e + 02 0 7/25106 03/ 14/06 071 10/06 

ug/g 1.02e + 003 1 1 07 /25106 03/1 4/0 6 0 7/ 10/06 

ug /g 1.02e+003 1.2e+02 07/25/06 0311 4106 071 10 /06 

ug/g 1.02e +003 74 07 / 25 /06 03/ 14106 07/10/06 

ug/g I .02e + 003 1.0 0 7i 25106 03/ 14 /06 07 110!06 

u g/g 1.02e+003 3 . 1 0 7/25106 03/ 14/06 07/ I 0 106 

ug/g 1.02e +003 7.1 07 /25106 031 14 /06 0711 0 /06 

ug/g 1 .0 2e +003 7 .1 0 7125/06 03/ 14 /06 0711 0 '06 

ug/g 1.02e + 003 7 . 1 07/25/06 03/14106 0 7/10106 

ug/g 1 .02e+003 14 07/25 /06 03/ 14 /06 07/ 10 /06 

ug /g 1 .02e +003 2.0 0 7/ 25 /06 03/ 14 /06 0 7/ I 0 /06 

u g/g 1.02e+003 32 07/25/06 03/ 14/06 0 7/ 10/06 

ugl g 1 .02e +003 4 8 07/25106 03/ 14/0 6 0 711 0 /06 

ugl g 1.02e + 003 6 .1 0 7/ 25/06 03/ 14106 07 /10/0 6 

ug/g 1.0 2e+003 11 07/25106 031 14/06 07 / 10 106 

ug/g 1.02e + 003 1.0 07/25/06 03/ 14106 07/10106 

ug/g .02e + 003 77 0 7/25106 031 14 /0 6 07110 /0 6 

ug/g .02e + 003 58 07 / 25/06 0 3/ 14/06 07/ 10/06 

ug/g 1.02e +003 4 .1 07/25/06 03/ 14/06 07/ 10 /06 

MDL = Minimum Detectio 11 Limit C - The A nalyte was found in the Associa ted Blank . E • A nalyte is an es tim at e, h as po t ential ly large r e rrors 

RQ = Result Qualifier U • Analyze d for but not detected above limiting crite ria. 

i)l l(i, 
DF= Di lution Factor r---(0 ' - Ind ica tes results that have NOT been v alid ated : + - Indica tes more than six qualif ie r symbo ls 
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Attention : 

Sample # Client ID 
W06000 1924 BlHVM B-A KLAGE S 

W060001924 Bl HV M B-A KLAGE S 

W06000 19 24 B1 HVM8-A KLAGES 

W06000 1924 B1HVM 8-A KLAGES 

W06000 1924 B1 HVM8-A KLAGES 

W060001924 B1HVM B-A KLAGES 

W06000 1924 8 1HVM8-A KLAGES 

W06000 1924 B1HVM 8-A KLAGES 

W06000 1924 8 1H VM8-A KLAGES 

W06000 1924 8 1HV M 8-A KLAGES 

W06000 1924 8 1 HVM8-A KLAG ES 

W060001924 B1HVM8-A KLAGES 

W060001924 8 1 HVM 8-A KLA GES 

C W06000 1924 Bl HVM 8-A KLAGES 

C W06000 1924 8 1 HVM 8-A KLAGES 

() W060001924 8 1HVM8-A KLAGES --,__ W060001 924 B1HVM8-A KLAGES 

~ W06000 1924 8 1 HVM 8-A KLAGES 

C/ 1 W06000 1924 8 1HVM B·A KL AGES 

W06000 1924 B1HV M8-A KLAGES 

W06000 19 24 B1HVM8-A KLAGES 

W060001924 B1HVM 8-A KLAGES 

W06000 1924 B1 HVM 8-A KLAGES 

W06000 1924 B1 H VM 8-A KLA GES 

W06000 1924 8 1H VM8- A KLA GES 

W060001924 8 1HVM 8-A KLAGES 

W06000 1924 B1 HVM 8-A KLAGES 

WSCF 
ANALYTICAL RESULl'S REPORT 

D KLAGES 

WSCF 
CAS # Test Performed Matrix Met hod RQ Result 
7440-38-2 Arsenic by ICP SO LID LA-505-4 11 see ICP-M S 

7440-4 1-7 Beryllium by ICP SOLID LA-505-41 I see ICP-MS 

7440-42 -8 Boron by ICP SOLID LA-505-4 11 u < 2 1.4 

7440-67-7 Zirco nium by ICP SO LID LA-505-4 11 u T < 8. 17 

7440-69 ·9 Bism uth by ICP SO LID LA-505-4 1 1 u < 54 . 1 

744 0 -21 ·3 Sil icon by ICP SOLID LA-505-4 11 ~5 94 .8 

7704 -34-9 Sul fur by ICP SOLID LA-505-41 1 NA 

77 23- 14-0 Phosphoru s by ICP SOLID LA-505-4 11 1 .09e +03 

7782-49·2 Se lenium by ICP SO LID LA-505 -4 11 see ICP-MS 

7429-90-5 A luminum by ICP-MS SOLID LA-505-4 12 5 . 70e +03 

7439.95.5 M anganese by ICP· MS SOLID LA -505-41 2 378 

7440-02-0 Nicke l by ICP·MS SOLID LA-505 -41 2 9 .52 

7440-22 -4 Silver by ICP·MS SOLID LA -505-412 u < 0 .0414 

7440-36-0 An1 imony by ICP-MS SO LID LA-505-4 12 u < 0 .3 10 

7440-39-3 Barium by ICP- MS SOLID LA-505-412 85 .2 

7440-41 -7 Bery llium by ICP-MS SOLID LA-505-41 2 C 0 .262 

7440-43-9 Cadmium by ICP-MS SO LID LA-505 -4 1 2 0 .0986 

7440-4 7.3 Chromium by ICP-M S SO LID LA-505-4 12 6 .37 

7440-48- 4 Cobalt by ICP·MS SO LID LA -505-41 2 9 .5 1 

744 0 -50-8 Coppe r by ICP- M S SOLID LA-505 -41 2 14 .0 

7440-62· 2 Vanadium by ICP-MS SOLID LA-505-41 2 57 .7 

7440-66-6 Zinc by ICP-MS SO LID LA-505-4 12 46. 1 

7439-92 -1 Lead by ICP·MS SOLID LA-505-41 2 4 .84 

7439.97.5 M ercury by ICP-M S SOLID LA- 505-4 12 u < 0 .04 14 

7439-98-7 M olybdenum by ICP-M S SOLID LA-505 -4 1 2 0 .353 

7440-29· 1 Thorium by ICP-M S SOLID LA-505-4 1 2 3.38 

7440-6 1-1 Uranium by ICP· MS SO LID LA-505-412 C 0 .900 

Group #: 20060733 

Unit Of MDL Analyze Sample Receive 
ug/ g 1.02e+003 8 1 07/25/06 03/1 4/06 07/10/06 

ug/g 1.02e +003 1 .0 07/25/06 03/14/06 07/10/06 

ug/ g 1.02e +003 2 1 07/25 /06 03/14/06 07/ 10/06 

u g/g 1.02e + 003 8 .2 07/25/06 03/14/06 07/10/06 

ug/g 1.02e +003 54 0 7125/06 03/14 /06 07/ 10 /06 

ug/g 1 .02e + 003 77 0 7125/06 03/ 14 /06 07 / 10/06 

ug/ g 1.00 0 .0 07/25/06 03/ 14/06 07/10/06 

ug/ g 1 .02e + 003 96 07/ 25/06 03/1 4/06 07/10/06 

ug/g 1.02e + 003 52 07 / 25/06 03/ 14/06 07110/06 

ug/g 1.03 2.07 07/ 18/06 03/14/06 07/ 10/06 

ug /g 1.03 0 .0207 07118/06 03/ 14/06 07/10/06 

ug/g 1.03 0 .0620 07/ 18/06 03/1 4 /06 07/10/06 

ug/g 1.03 0 .0 41 4 07 / 18/06 03ii 4/06 0 7/1 O!OG 

ug/g 1 .03 0 .3 10 07/ 18/06 03/ 14/0 6 07/ 10/06 

ug/g 1.03 0 .207 07/18/06 03/ 14/0 6 07/10/06 

ug/g 1.03 0 .0207 07/18/06 03/ 14/06 07 / 10/06 

ug/g 1.03 0 .0 414 07/1 8/06 03/ 14 /06 07110/06 

ug/g 103 0 .724 07/1 8/06 03/14/0 6 0 7/ 10/06 

ug/ g 1.03 0.0207 07118/0 6 03/ 14 ;0 5 07 /10/06 

ug/ g 1.03 0 . 20 7 07/1 8/06 03/14/06 07/10/06 

ug/g 1.03 0 .5 17 0 7118/06 03/14/0 6 0 7/ 10/06 

ug/g 1.03 0 .3 10 0 7/18/06 03/ 14/06 07/ 10/06 

ug/g 1.03 0 .05 17 07/18/06 0 3/1 4 /06 0 7/ 10 /06 

ug/g 1.03 0 .0 41 4 0 7/ 18/0 6 031 14 /06 0 7/1 0106 

ug/g 1.03 0 .103 07/1 8/06 03/ 14/06 0 7/ 10/06 

ugl g 1.03 0 .0517 07/1 8/06 03/ 14/06 0 7/ 10 /06 

ug/ g 1.03 0 .0207 07/1 8/06 03/14/06 07/10/06 

MDL = Minimum Detect ion Li mit C · The An aly te was fo und in th e Assoc iated Blank . E . Anal yt e is an es tim a te. h a s p o te ntia ll y la rge r e rrors 

RQ = Result Qualifier U • Analyzed for but not detected above limit ing cri t eri a. 

f /l/o~ 
OF= Dilution Factor r _. 

0 • · Ind icates resu lts tha t have NOT been val idated ; + · Ind ica tes more than six qualifier symbols 
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Attention : 

Sample# Client ID 
W06000 1924 81HVM8-A KLAGES 

W06000 1924 81HVM8-A KLAGES 

W060001924 8 1HVM8·A KLAGES 

W060001924 B1HVM8-A KLAGES 

W06000 1924 8 1HVM8-A KLAGES 

W06000 1925 8 1H VNO-A KLAGES 

W06000 19 25 81HVNO-A KLAGE S 

W06000 1925 B I HVNO-A KLAGES 

W06000 l9 25 B IHVNO-A KLAGES 

W06000 l 925 BI HVNO-A KLAGES 

W06000 l 925 8 1HVNO· A KLAGES 

W06000 l 925 81HVNO-A KLAGES 

W060001925 BIHVNO-A KLAGES 

'""' W0 6000 19 25 BIHVNO-A KLAGE S -:) W06000 19 25 BIHVNO-A KLAGES 

:) W06000 I 9 25 B1HVNO-A KLAGES 

:) W06000l925 BIHVNO-A KLAGES 

..,lii W0600019 25 81HVNO-A KLAGES 

""" ' 
1 W06000 I 925 BlH VNO-A KLA GES 

W06000 1925 8 1HVNO-A KLAGES 

W06000 1925 8 11-iVNO·A KLAGES 

W060001925 B1HVNO -A KLAGES 

W06000 1925 8 1H VNO-A KLAGES 

W060001925 8 I HVNO-A KLAGES 

W060001925 BIHVNO-A KLAGES 

W060001925 8 1HVNO-A KLAGES 

W06000 1925 81HVNO-A KLAGES 

WSCF 
ANALYTICAL RESULTS REPORT 

D KLAGES 

WSCF 
CAS It Test Performed Matrix Method RQ Result 
7440-38- 2 Arsenic by ICP-MS SOLID LA-505-412 3 .52 

7782-49- 2 Se lenium by ICP-MS SOLID LA-505-41 2 u < 0 .4 14 

7440-28-0 Thallium by ICP-MS SOLID LA-505-4 I 2 ;7/r;z 0 .424 

7440-24-6 Stron t ium by ICP-MS SO LID . LA -505 -4 1 2 22 . 7 

7440-31 -5 Tin SO LID LA -505-412 0 .430 

7429-90-5 Aluminum by ICP SO LID LA -505-41 1 see ICP-MS 

7439-89-6 Iron by ICP SOLID LA -505-4 11 r 3 .43e + 04 

7439-95 -4 Magnesium by ICP SOLID LA -505-4 1 I 6.47e + 03 

7439-96-5 Manganese by ICP SOLID LA-505-411 see ICP·MS 

7440-02 -0 Nickel by ICP SOLID LA -505-4 I1 see ICP-MS 

7440-09-7 Potassium by ICP SOLID LA-505-4 11 ~ _]' 892 ,-1,. 
7440- 22-4 Silver by ICP SOLID LA-505-41 1 see ICP-MS 

7440-23-5 Sodium by ICP SOLID LA -505-4 11 ~ 1 317 

7440-36-0 Antimony by ICP SOLID LA-505-411 fl~ see ICP -MS 

7440-39-3 Barium by ICP SOLID LA -505-41 1 see ICP-MS 

7440-43·9 Cadmium by ICP SOLID LA-505-411 see ICP-MS 

7440-4 7-3 Ch romium by ICP SOLID LA-505-411 see ICP-M S 

7440-48-4 Cobalt hy ICP SOLID LA-505-411 see ICP-MS 

7440-50-8 Copper by ICP SOLID LA-505-411 see ICP-MS 

7440-62 -2 Vanadium by. ICP SOLID LA -505-4 11 see ICP-MS 

7440-66-6 Zinc by ICP SOLID LA -505-411 see ICP-MS 

7440-70-2 Calcium by ICP SOLID LA-505-4 11 9 .26e +03 

7439-92 - 1 Lead by ICP SO LID LA -505-4 11 see ICP-MS 

7439-93- 2 Lithium by ICP SO LID LA -505 -411 E 11 . 2 

7439-98- 7 Molybdenum, ICP SOLID LA -505-411 see ICP-M S 

7440-24-6 Strontium by ICP SOLID LA-505-4 11 see ICP-MS -7440-28-0 Thallium by ICP SOLID LA-505-411 ,J see ICP-MS 

Group#: 20060733 

Unit DF l\tIDL AnalyzeSample ReceiH 
ug/ g 1.03 1.03 07 /1 8/06 03/ 14/06 071 10 /06 

ug/g 1.03 0.414 07 /1 8/06 03/14/06 07/10/06 

ug/ g 1.03 0 .0310 07/18/06 03/ 14/06 07/ 10/06 

ug/g 1.03 0 .03 10 07/18/06 03/14/06 07/10/06 

ug/g 1.03 0 .0517 07/1 8/06 03/14 /06 07/10/06 

ug /g 1.02e + 003 3B 07/25 /06 03/14 /06 07/10/06 

ug/ g 1.02e + 003 34 07 / 25/06 03/ 14 /06 07/10/06 

ug/g I .02e + 003 15 07125/06 03114/06 07/10/06 

ug/g I .02e + 003 3 . 1 07 / 25/06 03/ 14/06 07110/06 

ug/ g 1.02e +003 5 .1 07/25 /06 03/ 14 /06 07 / 10/06 

ug/g 1.02e +003 2.2e+02 07 / 25/06 03/ 14/06 07/10/06 

ug/ g 1 .02e +003 11 07/25/06 03/14/06 07/10/06 

ug/ g 1.02e + 003 .2e +02 07/25/06 03/ 14/06 071 10 ;06 

ug/g 1.02e +003 74 07/ 25/06 03 /14/06 07/10/06 

ug/g 1.02e + 003 1.0 07 /25/06 03/14 /06 07/10106 

ug/ g 1.02e + 003 3 . 1 07 / 25 /06 03/ 14/06 07/10 '06 

ug/g 1.02e + 003 7.2 07/25/06 03/14 /06 07/10/06 

ug/g 1.02e +003 7 .2 07/25/0 6 03/ 14/06 07110/06 

ug/g 1.02e + 003 7.2 07 /25/06 03/ 14/0G 07/10/06 

ug/g 1.02e +003 14 0 7/25/06 03/14 /06 07/10/06 

ug/g 1 .02e + 003 2 .0 07/25/06 03/ 14/06 07/ 10/06 

ug /g I .02e + 003 32 07/25/06 03/14/06 07/10/06 

ug/ g 1 .02e + 003 48 07/ 25/06 03/14/06 07/10/06 

ug/g I .02e +003 6 .1 07/25/06 03/14 /06 07/10/06 

ug /g 1.02e +003 II 07/25/06 03/ 14/06 07/10/06 

ug /g 1.02e +003 1.0 0 7/25/06 03/14 /06 0 7/10/06 

ug/g 1.02e +003 77 07/25 /06 03/14 /06 07/ 10 /06 

MDL=Minimum Detect ion Limit C · The Analyte was found in the Associated Blank . E • Analyte is an estimate . has potentially larger errors 

RQ = Resul t Qualifier U - Analyzed for bu t not detected above limiting cri teria . r <t/d;b 
-I, 

DF=Di lution Factor 
-I, ' · Indicates results that have NOT been validated ; + · Indicates more than six qualifier symbols 
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Attention: 

Sample II Client ID 
W060001925 BtHVNO-A KLAGES 

W06000 1925 B ! HVNO-A KLAGES 

W060001925 BtHVNO-A KLAGES 

W06000 1925 B ! HVNO-A KL AGES 

W06000 19 25 BtHVNO-A KLAGES 

W06000 19 25 BlHVNO-A KLAGES 

W0600019 25 BlHVNO-A KLAGES 

W06000 19 25 BlHVNO-A KLAGES 

W06000 I 925 BtHVNO-A KLA GES 

W06000 1925 BtHVNO-A KLAGES 

W0 60001925 BlHVNO·A KLAGES 

W06000I925 B 1 HVN0-1\ KLAGES 

r-, W06000 I 9 25 BIHVNO-A KLAGES 

,-::=:..W06000 19 25 Bll-lVNO-A KLAGES --,-..woGooo t9 25 --~ BtHVNO-A KLAGES 

,-.,W06000H!25 BtHVNO-A KLAGES -· ~W06000 19 25 BtHVNO-A KLAGES 

-Jwo6ooo 1 g 25 B I HVNO-A KLAGES 

W06000 1925 BlHVNO-A KLAGES 

W060001925 BlHVNO-A KLAGES 

W060001925 BIHVNO-A KLAGES 

W060001925 B lH VNO·A KLAGES 

W060001925 Bt HVNO-A KLAGES 

W060001925 B I HVNO-A KLAGES 

W060001925 BlHVNO-A KLAGES 

W06000 1925 B t H VNO·A KLAGE S 

W0 6000 19 25 BtHVNO-A KLAGES 

WSCF 
ANALYTICAL RESULTS REPORT 

D KLAGES 

WSCF 
CAS II Test Performed Matrix Method RQ Result 
7440-31 -5 Tin SOLID LA-505-411 see ICP-MS 

7440-32-6 Titanium by ICP SOLID LA-505-411 2 . 1 2e + 03 

7440-3B-2 Ar senic by ICP SO LID LA-505-411 see lCP-MS 

7440-41 · 7 Beryllium by ICP SOLID LA -505-411 see ICP-MS 

7440-4 2-8 Boron by ICP SOLID LA-505-4 11 u < 21.5 

7440-67 -7 Zirconium by ICP SO LID LA -505-411 uJ < 8 . 18 

7440-69 -9 Bismuth by ICP SOLID LA -505-41 1 u < 54 .2 

7440-2 1-3 Silicon by ICP SOLID LA-505-41 1 'j_ :f 83 .0 

7704-34 -9 Su lfur by ICP SOLID LA-505-411 NA 

7723-14-0 Phosphorus by ICP SO LID LA-505 -411 . IOe +03 

7782-49 -2 Selenium by ICP SOLID LA-505-411 see ICP-MS 

74 29-90-5 Aluminum by ICP·MS SOLID LA -505-412 5 .45e+03 

7439-96-5 M anganese by ICP-M S SOLID LA -505-4I2 365 

7440-02·0 Nickel by ICP-MS SOLID LA-505-412 9 .62 

7440-22 -4 Silver by ICP-MS SOLID LA -505-412 u < 0 .0413 

7440-36-0 Antimony by ICP-M S SOLID LA-505-4 12 u < 0 .310 

7440-39-3 Barium by ICP-MS SO LID LA-505-41 2 81 . 1 

7440-41 -7 Beryllium by ICP- MS SOLID LA -505-4I2 C 0 .234 

7440-43-9 Cadmium by ICP-MS SOLID LA-505-4 1 2 0 .0869 

7440-4 7.3 Chromium by ICP- MS SOLID LA -505-412 6 .14 

7440-48-4 Cobalt by IC P-M S SOLID LA -505- 41 2 9.45 

7440-50-8 Copper by ICP-MS SO LID LA -505-412 13.5 

7440-62 -2 Vanadium by ICP-MS SOLID LA -505-4I2 57 .1 

7440-66-6 Zinc by ICP-MS SOLID LA -505-41 2 43 .9 

7439-92- 1 lead by ICP-MS SOLID LA -50 5-4 12 4 .26 

7439-97-6 Mercury by ICP-MS SOLID LA-505-412 u < 0 .0413 

7439-98-7 Molybdenum by ICP-MS SOLID LA-505 -412 0 .262 

Group #: 20060733 

Unit DF MDL Analyze Sample Receiv1 
ug/g 1.02e + 003 5B 07/25/06 03/14/06 0 7/ 10/06 

ug/g 1.02e + 003 4 . 1 07 /25/06 03/14/06 07/10/06 

ug/g 1 .02e + 003 Bl 07 /25/06 03/ 14/06 07/ l Q/06 

ug/g l .02e +003 1.0 07/25 /06 03/14 /06 07/10/06 

ug/g 1.02e + 003 21 07/ 25 /06 03/14 /06 07/ 10/06 

ug /g 1 .02e + 003 8 .2 07/ 25/06 03/ 14/06 07 / 1C,/06 

ug/g 1.02e + 003 54 07/25/06 03/ 14/06 07/10/06 

ug /g 1.02e +003 77 07/25/06 03114/06 07110/06 

ug/g 1.00 0 .0 07/ 25 /06 03/14 /06 07/10/06 

ug /g 1.02e + 003 96 07/25/06 03/ 14/06 071 10 /06 

ug /g 1 .02e + 003 52 07 /25/06 03114/06 07/ 10/06 

ug/g 1.03 2 .07 07 / 18/06 03/ 14/06 07110/06 

ug /g 1.03 0 .0207 07/18106 03114/06 07110/06 

ug /g 1 .03 0 .0620 07118/06 03114/06 07/10/06 

ug/ g 1 03 0 .0413 07118/06 03/14/06 07 / 10106 

ug/g 1.03 0 .3 10 07/1 8/06 03/ 14/06 07i ll'/06 

ug /g 1 .03 0 .207 07/18/06 03/ 14/06 07/10i 06 

ug /g 1 .03 0 .0207 07118/06 03114 /06 07/ 10/06 

ug/ g 1.03 0 .0413 07/1 8106 03114/06 07/10i06 

ug/g 1 .03 0. 723 07 / 18106 03/1 4106 07/10/0 6 

ug/ g 1.03 0 .0207 0711 B/06 03/ 14/06 07/ 10/06 

ug/g 1.03 0 .207 07/18106 03/ 14 /06 07110/06 

ug /g 1.03 0 .516 07/18/06 03/ 14/06 07/ 10/06 

ug/g 1.03 0 .3 10 07/18/06 03114 /06 07(,10/06 

ug/g 1 .03 0 .0516 07118/06 03/14 /06 07110/06 

ug/g 1.03 0 0413 07 / 18/06 03/ 14/06 07/10/06 

ug/g 1.03 0 . 103 07118/06 03/14 106 071 10 /06 

MDL=Minimum Detection Limit C • The Ana lyte was lound in the Assoc iated Blank . E • Ana lyte is an estimate, has potentially larger errors 

RQ = Result Qualifier U • Analyzed for but not detected above limiting criteria . 

~ I~ /v( 
OF= Dilution Factor r-~ 

"' • • Indicate s results that have NOT been validated : + . Indicates more than six qualifier symbols 

0 Repurr W005l ver . /.2 ...., 
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Attention: 

Sample# 
W0600019 25 

W060001925 

W06000 1925 

W0 6000 19 25 

W06000 1925 

W06000 1925 

W06000 19 25 

0 
C ,-._ ._, 

Client ID 
B l HVNO-A 

81H VNO-A 

8 1H VNO-A 

B l HVNO-A 

8 1HVNO-A 

B l HVNO-A 

8 1HVNO-A 

KLAG ES 

KLAGES 

KLAG ES 

KLAG ES 

KLAG ES 

KLA GES 

KLAGES 

D KLAG ES 

WSCF 
ANALYTICAL RESULTS REPORT 

WSC F 
CAS# Test Performed Matrix Method RQ Result 
74 40-29- 1 Thorium by ICP-M S SO LID LA-505 -4 1 2 . 2 .4 3 

74 40 -6 1- 1 Uranium by ICP-M S SO LID LA -505-41 2 C 0 .604 

7440-3 8-2 Arsenic by ICP-M S SOLID LA- 505-4 12 3 .0 8 

7782- 49-2 Se lenium by ICP-M S SO LID LA -505-41 2 U < 0 .41 3 

7440- 28-0 Thall ium by ICP-M S SOLID LA -505-41 2 Ai!. 0 .132 

74 40 -24-6 Stront ium by ICP-M S SO LID LA -505 -4 1 2 22 . 1 

7440-3 1-5 Tin SO LID LA-505-41 2 0 .380 

Group#: 20060733 

Unit DF MD L Analyze Sample ReceiY• 
ug/g 1 .03 0 .05 16 07/18/06 0 3/ 14/0 6 0 7/ 10 /0E 

ug/g 1.03 0 .0207 07/ 18/06 0 3/ 14106 0 7/10/0E 

ug/g 1 .0 3 1.03 0 7/ 18/06 0 3/14/0 6 07 / 10 /0E 

ug/g 1.03 0 .41 3 0 7/18/06 0 3/ 14/0 6 07 / 10/0E 

ug/g 1.03 0 .0310 0 7/1 8/0 6 03/1 4/0 6 07 / 10 /0 E 

ug/g 1 .0 3 0 .0 3 10 07/1 8/06 03/1 4/0 6 0 7 / 19 /0E 

ug/g 1 .03 0 .0 5 16 07/1 8/06 03/ 14106 0 7/10/0E 

MDL = Minimum Detection Limit 
RQ=Result Qualifier 

C • Th e Analy te was found in the A ssociated Blank . 

U - Analyzed for but not de te cted above limi t ing cri t eria . 

E - Ana lyte is an estimate. has potentia ll y larger err•• F '1/l, ol, 

DF=Dilution Factor 
• - Indicates results that have NOT bee n va lid ated; + · Indi cates more than six quali fier symbo ls 

Report \1/005/ver. I. 2 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Sample Delivery Group 
Sample Matrix 
Sample Visual 
SAFNumber 
Data Deliverable 

Introduction 

WSCF20060733 
SOLID 
NIA 
R06-013 
Summary Report 

Attachment 1 
Narrative 

Three (3) soil samples (B1HVM6-A, B1HVM8-A and BIHVN0-A) from the 200-UW-1 Operable 
Unit Trench were received at the WSCF Laboratory on April 12, 2006. The samples were 
received in a cool condition with ice present in the coolers. The samples were analyzed for the 
analytes indicated on the attached copy of the chain of custody (COC) form in accordance with 
the 200-UW-1 Operable Unit Letter of Instruction, referenced in the cover letter. 

All samples were taken using the Multi-Increment Sampling Program, which requires the entire 
sample submitted to be analyzed. 

The narrative (Attachment 1) will address sample characteristics, analyses requested and general 
information in performance of the analytical methods . A Data Summary Report (Attachment 2) 
includes analytical results, a comment report detailing method abnormalities, method references, 
and Laboratory QC information. Copies of the chain of custody and sample receipt are included 
as Attachment 3. 

Analytical Methodology for Requested Analyses 

Refer to WSCF Method References Report, page 27, for a complete listing of approved analytical 
methods used. 

Inorganic Comments 

ICP-AES Metals - The holding time for this analysis was met. A Blank, Laboratory Control 
Sample (LCS), Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group 
ofless than 20 samples. See pages 14 through 19 for QC details. Analytical Notes: 

• Lithium LCS, Matrix Spike and Matrix Spike Duplicate were biased high which resulted 
in an "E" flag . 

• Potassium and Sodium Matrix Spike and Matrix Spike Duplicate were biased high 
resulting in an "E" flag. 

• Silicon Matrix Spike and Matrix Spike Duplicate were low, resulting in an "E" flag. 

• Zirconium LCS was biased low resulting in an "E" flag . 

• Iron, Calcium, Magnesium, Phosphorous and Titanium sample results were above 
effective spike range which resulted in "NA" being reported. 

dooo20 
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Note: Analytes analyzed by both ICP- AES and ICP - MS were not reported for both methods. 
Data generated by ICP-MS was reported in these cases. 

All other QC controls are within the established limits. 

ICP-MS Metals - The holding time for this analysis was met, with the exception of mercury. A 
Blank, Laboratory Control Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with 
this batch of less than 20 samples. See pages 20 through 24. Analytical Notes: 

• Thorium results listed in the report represent Th-232 exclusively. 

• Beryll ium and Uranium preparation blanks yielded negative values with greater than an 
absolute value of 5% on the sample result, resulting in "C" flags. 

All other QC controls are within the established limits. 

This Summary Report is in compliance with the SOW, both technically and for completeness. 
Release of the data contained in this hard copy report has been authorized by the WSCF 
Laboratory Analytical Manager and Client Services, as verified by the following signature. 

John E. Trechter 
WSCF Client Services 

Abbreviations 
Hg- mercury 
[C - ion chromatography 
ICP - inductively coupled plasma 
ICP/AES - ICP/atomic emission spectroscopy 
ICP/MS - ICP/mass spectrometry 
Total U - total uranium 
AT/TB - total alpha/total beta 
AEA -- Alpha Energy Analysis 
WTPH-0 - Total Hydrocarbons-Gasoline 

2 

Am - americium 
Cm - curium 
Pu - plutonium 
Np - neptunium 
GEA - gamma energy analysis 
HJ -Tritium 
Sr - Strontium 89, 90 
WTPH-D - Total Hydrocarbons-Diesel 
TSS - Total Suspended Solids 

000021 
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C 

\ ~ --Fl:~-r_H_a_n_fo_rd- ln_c. ___ \,...\~lV..,i,-----------
CHAIN OF CUSTODY /SAMPLE ANALYSIS REQU EST R06-0 13-0 10 

I 
COLLECTOR COMPANY CONTACT TELEPHONE NO. PROJECT COORDINATOR 

PRICE CODE 
HOGAN, JG TRECHTER, JE 373-7oq5 TRECKTER, JE 

fsAMPLING LOCA TIO_N ____________ ·-- -+-P-R_O_J_EC_T_ DE_S_I_G_N_A_TI_O_N _ _ --------·- ------+-s· _A_F_N_O--. ------- AIR QUALITY 

I 200-W-42 200-UW-1 Operable Unit, Soil from Trench between 216-U-8 and 216-U-12 RDG -Dl3 

I xcE cHesrn~2_/v~ -= ~---_--~~----_-_ -----+-F-IE_L_D_ L_o_G_~_o_,tJ_· _ ___ j c
1
~:GooE_s_z_o ____ -+-: -:_v_: _: _~_Mo-E:- ~- H-v:-: -~c-:_: _T .. 

SHIPPED TO {J OFFSITE PROfERTY NO. BILL OF LADING/AIR BILL NO. 

Waste Sampling & Charactelization N/A N/A 
1---------- -----------~------ -~---------- ----~--------- ·---------

i SPECIAL HANDLING AND/OR STORAGE MATRIX• 
OL = OTHER UQUIO I OS = OTiiER SOLID 
5 = SOIL 
W = WATER 

POSSIBLE SAMPLE HAZARDS/ REMARKS 

Z.cotoo733 

9C 

• 

•· 

,__ ____ ----· ·--- ------ ------- -~-----+-- ------ - - --- ------ - --- ------------- ---
SAMPLE NO./TYPE ANALYSIS 

TIME CONTAINER(S) 
' I I I -

I PAGE 

---

SAMPLE_:._~. LABID _-MATsR

1
IX* I s~~~~ 

B1HVM6-A 

~ ~ . _ 
3

~ -; 'I-ol 
SX60mL G/ P 

oq51J 
ICP Metals • 6010A (Add-on) {B, Bi, La, Li, Si, Sm, Ti } ICP Metals • 6010A (TAL) {Al, Ca, Fe, K, Mg, 
Na} 

___ _ JJD'.~Nv--._'f:J - _ ·-- ------,>----
B1HVM6-A S i SX60mL G/ P SEE ITEM (1) IN SPEGAL INSTRUCTIONS 

o'j5V 
------+-IC_P_M_e-ta-ls ___ 6_0_10_A_ (_A_dd---on_)_{_B_, B- i-, La- , -Li-, Si-.,-S-m- ,-TI- }_I_CP- M-et_a_ls---6-01._0_A_(T_A_L) {Al, Ca, Fe, K, Mg, 5X60mL G/P 

/0 ( () Na} 

BlHVMB·A s 5X60mL G/P SEE ITEM (1) IN SPECIAL INSTRUCTIONS 

I Cl i U 

-- ---
1 OF 1 

--
DATA 

TURNAROUND 

15 Days/ 
15 Days 

-------

---·--· 

7 
' 

i PRESERVATION I 
i 

Cool4C I -~-7 
Cool4C - I 

I 
None 

0 -----iw-~VNO-A . 19.l-5 s SX60mL G/P ICP Metals· 6010A (Add-on) {B, Bl, La, Li, Si, Sm, Tl} ICP Metals· 6010A (TAL) {Al, Ca, Fe, K, Mg, 
Na} 

Cool 4C 

gN--.r --------------t-----+--+----+------+--------~----------- - - --- --- --·--·--------+-------~ 
BlHVNO-A 

t--: 
s 

/tJl {) 

SX60mL G/P 

(01-rJ 
SEE ITEM (1) IN SPEClAL INSTRUCTIONS None 

w 
..Ji. 

0 ...., 
w 
..Ji. 

t--------+--· - - -----1-- -->- - - ----+---- -+---- --- - ------ - -------- -------------------+--------< 

CHAIN OF POSSESSION SIGN/ PRINT NAMES - I SPECIAL INSTRUCTIONS --------L..------ -

V~ED7 FRO/~r-19 .,.., crz,s DA"IE/~;;E K~lV}'LT -•, ' ')~- - 0(/§/,ATE/TIME Reporting format the same as GPP, including QC. All samples, except 

~ 
i.,;r _ 15 ~ I I _ VOAs, have been taken using the mul tiple-increment sampling program . 

.1------J- ID C:-, ~ . \.. -- , 07 //o/06 This requi res the entire sample provided in each bottle to be used in 

~?tAfat'RE 
J (l ~~M 

RELINQUISHED BY/R O~ED (Rrft u D TE/hME RECEIVED BY/STORED IN --- DATt/TIME analysis. VOAs will be analyzed as usual. 
(1)ICP/MS · 200.8 (Add-on) { As, Be, Mo, Pb, Se, Sn, Sr, 11, U} ICP/MS • 

t------= ~/ ---------- - --+--------- - - ---------<- 200.8 (TAL) { Ag, Ba, Cd, Co, 0-, Cu, Mn, Ni, Sb, V, Zn} ICP/MS • 200.8 
RELINQUISHED BY /R~OVED FROM DATE/TIME RECEIVED BY /STORED IN DATE/TIME (Hg) { Hg} Isotopic Thorium {lll-232} 

DATE/ TIME RECEIVED BY/STORED IN DATE/TIME 

' 

1.AlfORATORY 
RECEIVED BY 

rJ/A-SECTION 

TITLE DATE/TIME 

FINAL SAMPLE 
DI SPOSAL METHOD I DISPOSED BY DATE/TIME 

i DJ;;:~osm oN 
--
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Data Validation Supporting Documentation 
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HNF-20433 REV 0 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

Y.ALJD A TI ON 
A B G) D E 

LEVEL: 

PROJECT: '"2_ o o - uw -I DATA PACKAGE: (;0--,):> 

VALTDATOR: ·1LT. LAB : w .sc F- DATE: J / 2- /o~ 
SDG: ~G7 3) 

' 
ANALYSES PERFORMED 

::------. 

\--2._W-846IIC0 
V , ' 

SW-846IGFAA SW-8461Hg SW-846 11'---... 20 0 . 1/ Cyanide 

SAMPLES/M A TRIX 

(D \f\\lML - A (D I rlV i ·1Y-4 ~Ii-JV/Jo-~ 

_j u: ( 

1. DATA PACKAGE COMPLET ENESS AND CASE NARRATI VE 

Technical verification documentation present? ... ... .... .... .. ... ...... .. .. .... ..... .... .. .... ........ ...... .. ... .... .. ....... ....... YeG NI A 

Comments : _ _ ________ ____________ _ ___ _______ _ 

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E) 

Ini ti al calibrations performed on all instruments? .. .... ... ... .. ......... .. .. ... .. .. ... ...... .... ... .... .. ...... .. .. .. .. ............. Yes 

Initial calibrat ions acceptable? .. ...... .... .... .. ... .. ........ .. .. ...... .... ... ... ......... ... ....... .. .. .. .. ....... .. .. ... ..... ........ .. .. .. . Yes No NIA 

ICP interference checks acceptable? .. .. .... ... .... .. ... .. ......... .. ... .. ..... .. .. ...... .... ... .... .. ........ .. ..... .. ........... .... ..... Yes No NIA 

!CV and CCV checks perfo rmed on a ll instruments? .. .. .... .. .. .. .... .. ..... ... .... ..... ............ .. ..... .. .... .. ........ .. .. . Yes N NIA 

!CV and CCV checks acceptab le? .... .... ... ... ... .. ... .. ....... ... ... ..... ... .. ... .. .... .. .......... ... .. .. .... ..... .. .. ... .... .. .. ..... ... Yes N 

Standards traceable? ...... ...... ..... ... .. ......... .... ..... ..... .... .... .. .. ... .... ......... ......... ... .. .. .... ......... ... .. ........ ....... ...... Yes N 

Standards expired? .......... ..... ......... .. ..... ....... ..... ....... ....... .... .... ... ...... .... ..... .. ..... .. ..... ..... ........... .... .... ... ..... . Yes 

Calculation check acceptable? .. ..... ...... .. ........ ........ .. ... ..... ......... .... .... .. ........ .. ..... .. ....... .. ... .. .. ....... .... .... ... .. Yes 

Co mments: ____ _ _ _ ___ _ ___ _ ________ ________ __ _ 

0 0 002 4 



HNF-20433 REV 0 

INORGANIC ANALYSIS DAT AV ALIDATION CHECKLIST 

3. BLANKS (Levels B, C, D, and E) i 
!CB and CCB checks performed for all applicable analyses? {Levels D, E) .. ... ..... ..... .... ... ... ... ..... ....... .. Yes N A 

!CB and CCB results acceptable? (Levels D , E) ··············· ······ ······· ················ ··· ····· ·· ··· ·· ··· ··· ·· ···· ··· ···· ···· ··sy s . No NI 

Laboratory blanks analyzed?... .. .... .... .. ..... ..... ..... ... .... ..... .... .... ... ........ .... ... ... .. .. ... ... ... .... .... .... ... .. .... .... .. .... No N/ A 

Laboratory blank results acceptable? ............ .. .. .................. .... ..... .. ... ......... .. ....... .. .. ..... ... ... .. ........ .. ..... ... Yes No N/ A 

Field blanks analyzed? (Levels C, D, E) .. ... ... .... .. ....... .. .. .... .. ... ... ...... .. ......... .... ... ... ... ...... ... ... ...... ........ .. .. Yes~ NIA 

Field blank results acceptable? (Levels C, D, E) .... ........ ... ... .. ..... ... ......... ..... ..... .... ... .. .... ... .. ...... ..... .. ....... Yes No Q 
Transcription/calculation errors? (Levels D, E) .......... .. ......... ... .... ....... ... .... ........... ...... ... ..... .... .... ...... ... .. Yes No ~ 
Comments : II\ 0 ~ 

:S/MSDAs~~~:~:y~~:~•ls~: ~: •~d ~) G No 

MS/MSD results acceptable? ... ......... ... ... ... ... ...... .. ............ ... .. ... .. .. ....... .. .. .......... .... .... ... ..... ...... ........... .... Yes 8 NIA 

~:;~:~ :::::::: ~~::,:;:~:::: ~~;;' '. °.: E'. : :: ~: ~ 
LCS/BSS samples analyzed? ........ .... ...... ... ............. ......... ..... ....... ...... · .. .. .... ...... ....... ... ........ ..... ... .. ... ....... @ No NIA 

N/A 

LCS/BSS results acceptable? ... ........... ... .... .. ... ......... ...... ....... .... ...... ..... .. ... .... ............. .. ...... .......... ...... .... . Yes @ NIA 

Standards traceable? (Levels D , E) ...... .. .. ...... .... ..... .... ........................ ... ... .... ... ........... .......... ...... ... ... ... ... Yes No @ 
Standards expired? (Levels D, E) .. .. .. .. ............ .......... ..... .... ... .... ..... ............... ...... .. ...... ......... ... : ... .... ........ Yes No ~ 

Transcription/calculation errors? (Levels D, E) ........... .... .... ..... .... .... ........ ...... ... ........... .. .. .... .. .... .. ...... .... Yes No @ 
Performance audit sample(s) analyzed? ........ ..... .. ... ..... ..... .. .. ..... .... ... .... ...... ...... ...... .... ....... ... ....... .. ........ . Yes S NIA 

Performance audit sample results acceptable? .. .. .. .... .... ..... .. ....... .............. ... .. ... .......... ..... .. .... ..... ... ..... .... Yes No @ 
Comments: ]?0 i-4s 1vv,...-, \:, ~ ~ ( 4._5 % ·~ ,AAS {'--t.S D .- T cti,,/ (\ o "??5'. 

S.oJL\...,L-- ~Sr ~ SI.{ l ")o - M ,; ;,,,,_. ~D T :Ji 

0 
'Jed( k ~ - /Yfl'- L c. ,; 

s,l, ,c- - c_ '7 7u .. LC> - 'I cJj 
L,,. c.c.-- v~ IL{ 1 9 L c2 T ct.Lt 
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HNF-20433 REV 0 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

~uplicat:::~~:::~ a~:::::~;~:.~~~.~~·········· ······· ·········· ······ ······ ··· ···· ···· ··· ·· ····· ··· ··· ········ ··· ... · .. ······· Ye/22 

Duplicate results acceptable? ..... ........... ... ... .. ................... .. ....... .... ... ...... ..... ........... ....... .. .. .............. ...... .. Yes~ 

NIA 

MSIMSD standards NlST traceable? (Levels D, E) ...... .... .. .. .... ......... ....... .. ................ .. .. ...... .. .... .. ..... ..... Yes No 

MSIMSD standards expired? (Levels D, E) .................. ...... ............................. .. .... .... .. ... .... .. .................. Yes 

Field duplicate RPO values acceptable? ... .... ......... ..... ... ....... ... .... .... .... ... ..... ......... .... .... ....... .......... ... ....... Yes 

Field split RPD values acceptable? ..... ........... .. .......... ...... ...... ........................... .. ...... .. ...... .. ..... .. .... ... .. .... Yes 

Transcription/calculation errors? (Levels D, E) ........................................................... .......... ................. Yes N 

Co mments: _ ___,±b_ "-_.{_LVvV'-__ ~_:S_/_";_0_· _-_·_~ __ J) ________ _ 

6. ICP QUALITY CONTROL (Levels D and E) 

ICP serial dilution samples analyzed? ..... ... .. ........... ..... .. .. ... ... .... ....... ........ ... ..... ........................ .... .... ...... Yes No IA 

ICP serial dilution %0 values acceptab le? ......... .. ... ... .... .. .. .. .. ........ .. ...... .... .. .. .......... .. .............. .......... .. ... Yes No IA 

lCP post digestion spike required? .............. .. .. .. .... .. .... ....... .......... ... .. .... ........................ ...... ....... .... .. ....... Yes No IA 

ICP post digestion spike values acceptable? ....... ..... .. ... ........ ..... ... ..... .... .. ............. ..... ...... .... ........ .. ..... .... Yes No NIA 

Standards traceable? ... ... ....... .... ... ... .... ...... .... ... ..... ... ...... .... .... ..... ....... ........ ...... .. ..... ..... ... .. .. ..... ......... ..... . Yes No NIA 

Standards expired? ..... ..... .......... .. .. .. ......... ........... .... ... ....... ..... ... .. .... .. ................ ................... .. ... ........... ... Yes No 

Transcription/calculation errors? ....... ...... ...... .... ...... .... .. ...... .. .. ... ... ......... .................. .. ..... ... .... .... ...... ...... . Yes No 

Comments: __________________________________ _ 
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HNF-20433 REV 0 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

7. FURNACE AA QUALITY CONTROL (Levels D and E) 

Duplicate injections performed as required? ......... ... .......... ........ .... ... .. ... .. ........... .. .. ....... ...... ... .. ... .... ..... .. Yes 

Duplicate injection ¾RSD values acceptable? ... .. .. .. .. .. ....... ... ... .. ...... .. .... ..... ....... ... .. ..... ... .. ... ........ ... .... ... Yes No NIA 

Analytical spikes performed as required? .... .. .... ...... .. .. ... ..... ..... .. ... .. ... .... .. .. .... ... .. .. .. ........ .............. ... .. .. .. Yes No NIA 

Analytical spike recoveries acceptable? .. .. .. .... ... .... .... ... .. .. ...... .. ... .. .. .. .. ..... ........ .. ..... ...... ..... .. ........ .. .. .. .... Yes No NIA 

Standards traceable? .... ... .. .. .. ...... .. .... .. ... ... ....... .. .... ...... .. ........ ......... ..... .. .. ....... .. ... ... .. ... .. .. .... ... .... ...... ...... . Yes No NI A 

Standards expired? .. ........... .. ... .. ... ....... .. ......... ......... ..... ... ... ... .... ....... .. .. ...... ...... .. .. ........ .. .. .... .. ... ..... ........ . Yes No 

MSA performed as required? ... ..... ........ ..... ... ... .. ...... ..... ........ ... .... ...... ....... ...... ... ....... ........ . , ... , .... .......... .. Yes No 

'MSA results acceptable? ......... ...... ... .... .. .. .... ........ .... .. .. .... .. ..... ... .. .. .... ... ..... ...... .. .... ..... .. .... ... ..... .............. Yes No 

Transcription/calculation errors? ..... ... .... .. ... .. ...... .. ... ... ... .. .... ..... .. .. .. ... ..... ...... ............. ..... .................... .... Yes No 

Comments: ___________ _______________________ _ 

:·amples :~~:::~e:~:::..~~.

1

.

1 

.. '.~.~.~.

1

.~~··· ····· ···· ·· ···· · ... ······ ····· ·········· ·· ···· ··· ··· ···· ···· ··· ····· ····· ······· ··· ··? ~ No NIA 

Sample holding times acceptable? ... .... ... .. ... ..... .. .... ... .. .. .. .. ... ..... , .... ...... ..... ... ... .... ....... .. ... .. .. .. .......... .. 0No NIA 

Comments: _____ ____ ___ _ ___ _ _________________ _ 
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HNF-20433 REV 0 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

:esults r:::~dL:t~~~e:~::~:~:1:s:~~.~~.~.~~~.~~~ .~~:~.~~ .. (~·U·· '.~~.~.
1

.~~ ..... ... ....... · ... ......... Q ' No NIA 

Results supported in the raw data? (Levels D, E) .... ... ... ........... ..... ........ .. .... ..... .. .... ... ....... ... .... ..... .... ....... Yes N~ 

Samples properly prepared? (Levels D, E) .............. .. ..... .. ................ .... .. ........ .. .... ... .... ............ .. ......... .. A- No ~ 
Detection limits meet RDL? ..... ........ ...... .. ..... .. ..... ......... .. .. .......... ....... .. ..... .... ........ , .... ...... ............. .. .... ~ No N/A 

Transcription/calculation errors? (Levels D, E) ........... ....... ............. .... ........... ..................... .... ... .... ...... .. Yes No~ 

Comments : - ---------------------------------
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WSCF ANALYTICAL LABORATORY QC REPORT 

SDG Number: 20060733 SAF Number : R06-013 
Matrix: SOLID Sample Date: 03/14/06 
Test: ICP Metals Ana lysis , Grd H20 P Receive Date:07/10/06 

QC Analys is Lower Upper 
Type Analyte CAS # QC Found QC Yield Units Date Limit Limit RQ 

Lab ID: W060001923 
BATCH QC ASSOCIATED WITH SAMPLE 
MS Aluminum by ICP 74 29-90-5 NA n/a % Recov 07/25/06 75 .000 125 .000 

MS Arsenic by ICP 7440-38· 2 NA n/a % Re cov 07/25/06 75 .000 125.000 

MS Boron by ICP 7440-42-8 226 .2 11 0 .882 % Recov 07/25/06 75 .000 1 25.000 

M S Barium by ICP 7440-39-3 NA n/a % Re cov 07 / 25 /06 75 .000 1 25.000 

MS Beryllium by ICP 7440-41 · 7 NA n/a % Recov 07/25/06 75 .000 125.000 

M S Bismuth by ICP 7440-69· 9 203.1 99 .559 % Recov 07/ 25/06 75 .000 125.000 

MS Ca lcium by ICP 7440· 70· 2 NA n/a % Re co v 07/ 25/0 6 75 .000 125.000 

MS Cadmium by ICP 7440-43-9 NA n/a % Recov 07/25/06 75 .000 125 .000 

,-., MS Cobalt by ICP 7440-48-4 NA n/a % Re cov 07 / 25/06 75 .000 1 25 .000 ·-,-., MS Chromium by ICP 7440· 4 7. 3 NA n/a % Recov 07125/06 75 .000 125.000 -· r---, M S Copper by ICP 7440-50-8 NA nl a % Re cov 07/ 25/06 75 .000 1 25.000 -C M S Iron by ICP 7439. 99.5 NA n/a % Recov 07/25/06 75 .000 125 .000 

C..) M S Potassium by ICP 7440-09-7 27 19 133 .284 % Re cov 07125106 75 .000 125 .000 

0 MS Lithium by ICP 7439 ·93· 2 131.972 129 .384 % Recov 07/25/06 70 .000 130.000 

MS Magnesium by ICP 7439. 95.4 NA n/ a % Recov 07/25/06 75 .000 125 .000 

M S M anganese by ICP 7439 .95.5 NA n/ a % Recov 07/25/06 75.000 125 .000 

MS Molybdenum. ICP 7439. 99. 7 NA n/a % Re cov 07/25/06 75 .000 125 .000 

M S Sodium by ICP 7440-23·5 729 .3 357 .500 % Recov 07/25/06 75 .000 1 25 .000 

MS Nickel by ICP 7440-02-0 NA n/a % Re cov 07/25 /06 75 .000 125 .000 

MS Phosphorus by ICP 7723- 14 -0 NA n/a % Re cov 07/25/06 70 .000 130.000 

MS Lead by ICP 7439 -92- 1 NA n/a % Recov 07/25/06 75 .000 125 .000 

MS Antimony by ICP 7440-36-0 NA n/a % Recov 07/25/06 75 .000 1 25 .000 

M S Se lenium by ICP 7782-49-2 NA n/a % Recov 07/25/06 75 .000 125 .000 

MS Silicon by ICP 7440-21 ·3 134 .6 65 .980 % Recov 07/ 25/06 70 .000 130 .000 

MS Tin 7440-3 1-5 NA n/a % Recov 07 / 25/06 75 .000 125 .000 

MS Strontium by ICP 7440-24 · 6 NA n/a % Re cov 07/25/06 70 .000 130.000 

_.. 
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WSCF ANALYTICAL LABORATORY QC REPORT 

SDG Number: 20060733 SAF Number: R06-013 
Matrix: SOLID Sample Date: 03/14/06 
Test: ICP Metals Analysis , Grd H20 P Rece ive Date:07 /I 0/06 

QC Analysis Lower Upper 
Type Analyte CAS It QC Found QC Yield Units Date Limit Limit RQ 
MS Ti t an ium by ICP 7440-32-6 NA n/a % Recov 07/25/06 75 .000 125 .000 

MS Thallium by ICP 7440-28-0 NA n/a % Recov 07/25/06 75 .000 125 .000 

MS Vanadium by ICP 7440-62-2 NA n/a % Recov 07 /25/06 75 .000 125 .000 

MS Zinc by ICP 7440-66-6 NA n/a % Reco v 07 / 25 /06 75 .000 125 .000 

MS Zirconium by ICP 7440-67-7 206 .6 10 1.275 % Recov 07/25 /06 75 .000 125 .000 

M SD A luminum by ICP 7429-90-5 NA n/a % Recov 07/ 25 /06 75 .000 125 .000 

M SD A rsen ic by ICP 7440-38- 2 NA n/a % Recov 07/25/06 75 .000 125 .000 

M SD Boron by ICP 7440-42-8 238 .2 11 3 .429 % Recov 07 /2 5/06 75 .000 1 25 .000 

MSD Barium hy ICP 7440-39-3 NA n/a % Recov 07/25/06 75 .000 125.000 

M SD Beryllium by ICP 7440-41 -7 NA n/a % Re cov 07/25/06 75 .000 1 25 .000 

M SD Bismuth hy ICP 7440-69-9 200 .7 95 .571 % Recov 07/25 /06 75 .000 125 .000 

M SD Ca lcium by ICP 74 40 -70-2 NA n/a % Recov 07/25/06 75 .000 125 .000 

-- MSD Cad mium by ICP 7440-43·9 NA n/a % Recov 07 / 25/06 75 .000 125 .000 

C 
M SD Cobalt by ICP 7440-48-4 NA n/a % Recov 07/25/06 75 .000 I 25 .000 

~ M SD Chromium by ICP 7440-47-3 NA n/ a % Recov 07/25/06 75 .000 1 25 .000 --- M SD Copper by ICP 7440-50-8 NA n/a % Recov 07/25/06 75 .000 125 .000 
-.; 

w M SD Iron by ICP 7439-89-6 NA n/a % Recov 07/25 /06 75 .000 125 .000 

~ M SD Po ta ssium by ICP 7440-09-7 3017 143 .667 % Recov 07/25/06 75 .000 125 .000 

M SD Lithium by ICP 74 39-93-2 135 .272 128 .830 o/o Recov 07/25/06 75 .000 125 .000 

MSD M agnesium by ICP 7439-95-4 NA n/a % Recov 07/ 25 /06 75 .000 125 .000 

M SD Mangane se by ICP 7439-96-5 NA n/a % Recov 07/25 /06 75 .000 125 .000 

MSD Molybdenum. ICP 7439-98-7 NA n/a % Recov 07 / 25/06 75 .000 125 .000 

M SD Sodium by ICP 7440-23-5 730.3 347 .762 o/o Recov 07/25/06 75 .000 125.000 

MSD Nickel by ICP 7440-02-0 NA n/a % Reco v 07/ 25/06 75 .000 l 25 .000 

M SD Phosphorus by ICP 77 23- 14-0 NA n/a o/o Recov 07/25/06 75 .000 1 25 .000 

M SD Lead by ICP 7439- 92 -1 NA n/a % Re cov 07/25 /06 75 .000 125 .000 

M SD Antimony by ICP 7440-36-0 NA n/a % Reco v 07/25 /06 75 .000 125 .000 

M SD Selenium by ICP 7782-49· 2 NA n/a % Recov 07 /25/06 75 .000 125 .000 

M SD Sil icon by ICP 7440-2 1 ·3 144 .4 68 .762 % Recov 07/ 25/06 75 .000 125 .000 

M SD Tin 7440-"3 l -5 NA n/ a o/o Re cov 07 /25/06 75 .000 1 25 .000 

~ 
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WSC.F ANALYTICAL LABORATORY QC REPORT 

SDG Number: 20060733 SAF Number: R06-01 3 
Matrix: SOLID Sample Date: 03/ 14/06 
Test: ICP Meta ls Analysis, Grd H20 P Receive Date:07/10/06 

QC Analysis Lower Upper 
Type Analyte CAS # QC Found QC Yield Units Date Limit Limit RQ 
MSD Strontium by ICP 7440-24-6 NA n/a % Recov 07 /25/06 75 .000 125 .000 

MSD Titanium by ICP 7440-32-6 NA n/a 't& Recov 07/25/06 75 .000 125 .000 

MSD Tha llium by ICP 7440-28-0 NA n/a % Recov 07 /25/06 75 .000 125.000 

MSD Vanad ium by ICP 7440-62· 2 NA n/a % Recov 07/25 /06 75 .000 125 .000 

MSD Zinc by ICP 7440-66-6 NA n/a % Recov 07/25 /06 75 .000 125 .000 

MSO Zircon ium by ICP 7440-67-7 2 14 .8 102 . 286 % Recov 07/25 /06 75 .000 125 .000 

SPK-RPD A luminum by ICP 7429-90-5 n/a RPO 07 /25/06 0 .000 20 .000 

Sl'K-RPO Arsenic by ICI' 7440-38-2 102 095 4 .930 RPD 07/ 25 /06 0 .000 20.000 

SPK -RPO Boron by ICP 7440-42-8 113 .4 29 2.27 1 RPD 07/25/06 0 .000 20.000 

SPK -RPO Barium by ICP 7440-39-3 130.571 1.059 RPO 07/25/06 0 .000 20.000 

SPK -Rl'D Beryllium by ICP 7440-4 1-7 118.952 0 .522 RPD 07 / 25 /06 0 .000 20 .000 

SPK -RPO Bismuth by ICP 7440-69-9 95 .571 4 .088 RPO 07/ 25/06 0 .000 20 .000 

C SPK -RPO Cal cium by ICP 7440· 70-2 n/a RPO 07/25 /06 0 .000 20 .000 

C SPK-RPD Cadmium by ICP 7440-43-9 108. 190 0 .358 RPD 07 / 25/06 0 .000 20 .000 
r'I 

SPK-RPD Coba lt by ICP 7440-48-4 107 .971 ___, 1.924 RPD 07/25 /06 0 .000 20.000 

C SPK-RPO Chromium by ICP 7440-47-3 11 4 .4 76 1 .305 RPO 07/25/06 0 .000 20.000 

w SPK-RPD Coppe r by ICP 7440-50-8 108.7 33 1.177 RPD 07/ 25/06 0 .000 20.000 
"t~ SPK-RPD Iron by ICP 7439-89-6 n/a RPD 07 / 25/06 0 .000 20.000 

SPK -RPD Po t assium by ICP 7440-09-7 143 .667 7 .498 RPD 07/25/06 0 .000 20.000 

SPK-RPD Li th ium by ICP 7439-93· 2 128 .830 0 .429 RPD 07/25/06 0 .000 20.000 

SPK -RPO Ma gnes ium by ICP 7439. 95.4 n /a RPO 07 / 25/06 0 .000 20.000 

SPK-RPO Manganese by ICP 7439-96·5 125 .762 0 .608 RPO 07/25 /06 0 .000 20.000 

SPK-RPO Molybdenum. ICP 7439.99. 7 105 .667 1.400 RPO 07/25/06 0 .000 20 .000 

SPK-RPO So dium by ICP 7440-23-5 347 .762 2.762 RPO 07 /25/06 0 .000 20 .000 

SPK-RPO Nickel by ICP 7440-02-0 109.845 1.488 RPO 07 /25 /06 0 .000 20.000 

SPK -RPO Phosphorus by ICP 7723- 14-0 n/a RPD 07 /25/06 0 .000 20.000 

SPK-RPO lead by ICP 7439-92- 1 115 .286 3 .05 8 RPD 07/25/06 0 .000 20 .000 

SPK-RPO Ant imony by ICP 7440-36-0 120.381 13 . 185 RPD 07/25 /06 0 .000 20 .000 

SPK- RPD Se len ium by ICP 7782-49-2 11 3. 14 3 3.353 RPO 07 / 25/06 0 .000 20.000 

SPK-RPO Silicon by ICP 7440-21 -3 68 .762 4 .129 RPO 07 / 25 /06 0 .000 20 .000 

_,. 
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WSCF ANALYTICAL LABORATORY QC REPORT 

SDG Nu mber: 20060733 
Matrix : SO LI D 
Test: ICP Metals Analysis. Grd H20 P 

QC 
Type Analyte CAS# 
SPK -RPO Tin 7440-31 -5 

SPK -RPO Strontium by ICP 7440-24-6 

SPK -RPO Tit an ium by ICP 7440-32·6 

SPK-RPO Thall ium by !CP 7440- 28-0 

SPK -RPO Vanadium by ICP 7440-62· 2 

SPK-RPO Zinc by ICP 7440-66-6 

SPK-RPO Zirconium by ICP 7440-67· 7 

BATCH QC 
BLA N K Silver by ICP 7440-2 2-4 

BLANK Aluminum by ICP 7429-90-5 

BLANK Ars enic by ICP 7440-38-2 

BLANK Boron by ICP 7440-42-8 

BLANK Ba rium by ICP 7440-39· 3 

BLANK Beryllium by ICP 7440-41 · 7 

BLANK Bi smuth by !CP 7440-69·9 

BLANK Calcium by ICP 7440-70-2 

BLAN K Cadmium by ICP 7440-43-9 

BLAN K Coba lt by ICP 7440-48·4 

BLAN K Chromium by ICP 7440-4 7-3 

BL ANK Copper by ICP 74 40 -50-8 

BLANK Ir on by ICP 7439-89-6 

BLANK Po tass ium by ICP 744 0-09· 7 

BLANK Lithium by !CP 7439-93-2 

BLANK M agnesium by ICP 7439.95. 4 

BLANK M anganese by ICP 7439-96-5 

BLANK Molybdenum. ICP 7439·9B·7 

BLANK So dium by ICP 744 0 -23-5 

BLANK Ni ckel by ICP 7440-02-0 

BL ANK Phosp horus by ICP 7723-14-0 
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Analys is Lower 
QC fo und QC Yield Units Date Limit 
103 . 76 2 4 . 282 RPO 0 7/25/06 0 .000 

123 .000 0 .628 RPO 07 /25/06 0 .000 

n/a RPO 07 / 25/06 0 .000 

69 .61 9 37 .141 RPO 0 7125106 0 .000 

103 .538 6 .092 RP O 07/ 25/06 0 .000 

10 6 .938 0 .007 RPO 07 /25 /06 0 .000 

102 .286 0 .993 RPO 07 / 25106 0 .000 

< 1. l e-2 n/a ppm 0 7125106 

< 3 .7e -2 n/a ppm 0 7/ 25106 

< 7 .9e· 2 n/a ppm 07 / 25/06 

< 2. 1 e-2 n/a ppm 0 7/ 25 /06 

< l e-3 n/ a ppm 0 7/ 25 /06 

< 1 e-3 n/a ppm 07/ 25/06 

< 5 .3e -2 n/ a ppm 07/2 5/06 

< 3 . l e-2 n/a ppm 07125/06 

< 3e·3 n /a pp m 0 7/ 25 /06 

< 7e- 3 nf a pp m 07 / 25106 

B.3e -3 0 .008 ppm 0 7/25/06 

< 7e·3 n/a ppm 07125/06 

< 3 .3e -2 n/a ppm 07/25106 

< 0.22 n/ a ppm 07/2 5/06 

< 6e· 3 n/a ppm 0 7125 106 

< 1 .5e-2 nla ppm 0712 5 /06 

< J e-3 nl a ppm 0 7125/06 

< 1. l e-2 n/a ppm 07/25/06 

< 0. 1 15 n/a ppm 0 7/25/0 6 

< 5e -3 n/a ppm 0 7/2 5/06 

< 9 .4e-2 n/a ppm 07 / 25/06 

SAF Number : R06-013 
Sample Date : 03/14/06 
Rece ive Date:07 /10/06 

Upper 
Limit RQ 

20 .000 

20 .000 

20 .000 

20 .000 

20 .000 

20 .000 

20.000 

u 
u 
u 
(J 

u 
u 
u 
u 
u 
u 

u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
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WSCI~ ANALYTICAL LABORATORY QC REPORT 

SDG Number: 20060733 SAF Number: R06-0l3 
Matr ix: SOLi D Sample Date: 
Test : ICP Metals Analysis , Grd I-1 20 P Receive Date: 

QC Analysis Lower Upper 
Type Analyte CAS # QC Found QC Yield Units Date Limit Limit RQ 
BLANK Lead by ICP 7439-92-1 < 4 .7e -2 n/ a ppm 0 7/ 25/06 u 
BLANK Antimony b y ICP 74 40-36-0 < 7 .2e -2 n/a ppm 07 / 25 /06 u 
BLANK Selen ium by ICP 778 2-49-2 <5 .1 e- 2 n/ a ppm 0 7/ 25/06 u 
BLANK Sili con by ICP 7440-2 1-3 < 7 .5e -2 n/ a ppm 07 / 25 /06 u 
BLANK lin 7440- 3 1-5 < 5 .7e-2 n/ a ppm 07125/06 u 
BLANK Stront ium by ICP 74 40 -24- 6 < l e-3 n/a ppm 07/ 25/06 u 
BLA NK l itaniurn by ICP 7440-32-6 < 4e-3 n/a ppm 07 / 25/06 u 
BLA NK l hallium by ICP 7440 -28-0 < 7 .5e -2 n/a ppm 07/ 25 /06 u 
BLAl~ K Van ad ium by ICP 7440-62-2 < I .4e-2 n /a ppm 07/ 25 /06 u 
BLANK Zinc by ICP 7440- 66-6 3 .4e-3 0 .0 03 ppm 07/25/06 

BLANK Zircon ium by ICP 7440-67 -7 < Be -3 n/a ppm 0 7125/0 6 u 
LCS Silver by ICP 7440 -22 -4 NA n/a % Re cov 0712510 6 4 5. 000 I 55 .000 

-- LCS -- Aluminum by ICP 74 29- 90 -5 NA n; a % Aecov 0 7125/0 6 44 .000 157 .000 

,,-.,, LCS - Arse nic by ICP 7440- 38-2 N A n/a % Recov 07125106 79 .000 121 .000 
,-. LCS Boron by ICP 7440-4 2-B 100.3 102 _977 % Re co v 07/25/0 6 45 .000 156 .000 ---C LCS Barium by ICP 7440- 39-3 NA n/a % Reco v 07/ 25106 00_000 120 .000 
,:.., LCS Beryllium by ICP 7440-41-7 NA n/a % Recov 07/ 25106 8 1.000 11 9 .000 

,+A LCS Bismuth by ICP 7440-69 -9 2 12.2 105 .57 2 % Recov 07125106 80 .00 0 120 _000 

LCS Calcium by ICP 744 0 -70-2 375 8 113. 193 % Flecov 0 7/ 25 /06 76 .000 124 .000 

LCS Cadmium by ICP 7440-4 3-9 NA n /a % Reco v 07125106 80 .000 120.000 

LCS Co ba lt by ICP 7440 -48-4 NA n/ a % Re cov 07125/0 6 85 _000 11 5 .000 

LCS Chromium by ICP 7440-4 7-3 NA n/ a % Recov 0 7/25106 77 .000 122 .000 

LCS Copper by ICP 74 40-50-8 NA n/a % Recov 0 7/ 25/06 80 .000 1 20 .000 

LCS Iron b y ICP 74 39-89- 6 16 290 145 .44 6 % Recov 07/ 25106 4 7.000 15 2_000 

LCS Potassium by ICP 7440-09-7 20 44 106 .458 % Recov 07125106 64 _000 136 _000 

LCS Lithium by ICP 74 39-93-2 7.41 8 I 24.463 % Recov 07/25106 80 .000 120 .000 

LCS M agnes ium by ICP 74 39-95 -4 2446 11 9 .902 % Recov 07125/06 7.1.000 1 29 .000 

LCS M anganese by ICP 74 39-96-5 NA n/a % Re cov 07/25/06 76 .000 1 24 .000 

LCS Molybdenum . ICP 74 39-98 -7 NA n/a % Re cov 07125106 79 .000 12 1.000 

LCS Sodium by ICP 7440- 23-5 5 20 .4 11 5 _944 % Recov 0 7125106 5 1.000 149 _000 

...\, 
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WSCF ANALYTICAL LABORATORY QC REPORT 

SDG Number: 20060733 
Matrix: SOLID 
Test: ICP Metals Analysis, Grd H20 P 

QC 
TJpe Analyte CAS ti 
LCS Nickel by ICP 7440-02-0 

LCS Phosphorus by ICP 77 23-14-0 

LCS Lead by ICP 7439-9 2· 1 

LCS Antimony by ICP 7440-36-0 

LCS Selenium by ICP 7782-49· 2 

LCS Sili con by ICP 7440-2 1-3 

LCS Tin 7440-31 -5 

LCS Strontium by ICP 7440-24-6 

LCS Titanium by ICP 7440-32-6 

LCS l hallium by ICP 7440 -28·0 

LCS Vanadium by ICP 7440-62- 2 

LCS Zinc by ICP 7440-66·6 

LCS Zir conium by ICP 7440-67- 7 
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QC Found 
NA 

427 .5 

NA 

NA 

NA 

184 .9 

NA 

NA 

342 .2 

NA 

NA 

NA 

27 .87 

Analys is Lower 
QC Yield Units Date Limit 

n/a % Re cov 07/25/06 74 .000 

96. 7 19 % Recov 07 / 25/06 78.000 

n/a % Recov 07 / 25/06 77 .000 

n/a % Recov 07 / 25/06 53 .000 

n/a % Re cov 07 / 25 /06 74 .000 

25 .364 % Recov 07/25 /06 80 .000 

n/a % Recov 07/25/06 80 .000 

n/a % Recov 07 / 25/06 74 .000 

11 0 .387 % Recov 07/25/06 9 .000 

n/a % Recov 07/25/06 71 .000 

n/a % Recov 07/25 /06 70 .000 

n/a % Recov 07/25/06 77 .000 

13 .866 1.; Re cov 07/25/06 80 .000 

SAF Number: R06-013 
Sample Date: 
Receive Date: 

Upper 
Limit RQ 

121 .000 

123 .000 

123.000 

205 .000 

126 .000 

120.000 

121 .000 

1 26.000 

191 .000 

128.000 

129 .000 

123 .000 

120.000 

--- -----



WSCF ANALYTICAL LABORATORY QC REPORT 

SDG Number: 20060733 SAF Number: R06-013 
Matrix: SOLID Sample Date: 03/14/06 
Test: ICP-2008 MS All possib le metal Receive Date:07/10/06 

QC Analysis Lower Upper 
Type Analyte CAS# QC Found QC Yield Units Date Limit Limit RQ 

Lab TD: W060001923 
BATCH QC ASSOCIATED WITH SAMPLE 
MS Si lve r by ICP-MS 7440-22 -4 2 11 . 7 105 .850 % Recov 07/18/06 70 .000 130.000 

MS Aluminum by ICP-M S 7429-90-5 1971 98 .550 % ,Recov 07 /18/06 70 .000 130.000 

MS Arsenic by ICP -M S 7440-38-2 187 .688 93 .844 % Recov 07/18/06 70 .000 130.000 

M S Barium by ICP-MS 7440-39-3 223 .07 111 .535 % Recov 07 / 18/06 70 .000 130.000 

MS Beryllium by lCP-M S 7440-41 -7 2 10 .784 1 105 .392 % Re cov 07/ 18/06 70 .000 130 .000 

M S Cadmium by ICP-M S 7440-43-9 217 .04031 1 OB .5 20 % Recov 07 /1 B/06 70 .000 130.000 

MS Cobalt by lCP-MS 7440 -48-4 202 .73 10 1.365 % Recov 07/ 18/06 70 .000 130.000 

MS Chromium by ICP-M S 7440-4 7-3 20 1 .994 100. 997 % Recov 07/ 18/06 70.000 130 .000 

MS Coppe r by ICP-MS 7440 -50-8 204 . 26 10 2 .130 % Recov 07 / 18/06 70 .000 130.000 

C MS Me rcury by ICP-M S 7439-97 -6 2 .362 118. 100 % Recov 07/18/06 70.000 130 .000 ,-
,-; - MS Manganese by ICP-M S 7439-96-5 160 .8 80 .400 % Recov 07/ 18/06 70 .000 130.000 

C MS Molybdenum by ICP-M S 7439-98 -7 187 .77 6 1 93 .888 % Re cov 07/18/0 6 70 .000 130.000 

·:J MS Nickel by ICP-MS 7440-0 2-0 207 .914 103 .957 % Recov 07/ 18/06 70 .000 130.000 

(;; M S Lead by ICP-MS 7439-92-1 217 .098 108.549 % Re cov 07/ 18/06 70 .000 130.000 

M S Antimony by ICP-M S 7440 -36-0 2 11 .9 105 .950 % Recov 07 /18/06 70 .000 130.000 

MS Selen ium by ICP·MS 778 2-49 -2 187 .5 93 .750 % Re cov 07/18/06 70 .000 130.000 

MS Tin 7440-31-5 224 .37 11 2. 185 % Re cov 07/18/06 70 .000 130.000 

MS Strontium by ICP-MS 7440- 24-6 181 .9 1 90 .955 % Recov 07/1 8/06 70 .000 130.000 

MS Thorium by ICP-M S 7440-29 -1 218.3 17 109 .159 % Re cov 07/18/06 70 .000 130.000 

MS Tha llium by ICP-M S 7440- 28-0 213 .2 6853 106 .634 % Recov 07/18/06 70 .000 130.000 

MS Uranium by ICP-MS 7440-6 1- 1 2 14 .8075 107 .404 % Recov 07/18/06 70 .000 130.000 

MS Vanad ium by ICP-MS 7440-62-2 177. 17 88.585 % Recov 07/18/06 70 .000 130.000 

MS Zinc by ICP-M S 7440-66 -6 200 . 78 100 .390 o/o Recov 07/ 18 /06 70.000 130.000 

M SD Silver by ICP-M S 7440-22-4 198 .2 99 .100 % Recov 07/ 18106 70 .000 130.000 

M SD Aluminum by ICP-M S 7429-90-5 1806 90 300 % Recov 07/18106 70 ,000 130.000 

M SD Arsenic by ICP-M S 7440-38-2 176 .688 88 .344 % Recov 07/ 18/06 70 .000 130.000 

N 
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WSCF ANALYTICAL LABORATORY QC REPORT 

SDG Number: 20060733 SAF Number: R06-013 
Matrix: SOLID Sample Date: 03/14/06 
Tes t: ICP-2008 MS All possible metal Receive Date:07 / 10/06 

QC Analysis Lower Upper 
Type Analyte CAS# QC Found QC Yield Units Date Limit Limit RQ 
MSO Barium by ICP-MS 7440-39 -3 199 .57 99 .785 % Re cov 07/18/06 70 .000 130 .000 

M SO Bery ll ium by ICP-MS 7440-41 -7 204. 184 1 102.092 o/o Recov 07/18/06 70 .000 130 .000 

MSO Cadmium by ICP·MS 7440-43-9 207 .04031 103 .520 % Recov 07/ 18/06 70.000 130 .000 

MSO Cobalt by ICP-MS 7440-48-4 197 .43 98.715 % Re cov 07/18/06 70 .000 130.000 

MSO Chromium by ICP-MS 7440-4 7-3 195 .394 97 .697 % Recov 07/18/06 70 .000 130 .000 

MSO Copper by ICP-M S 7440-50-8 195.96 97 .980 % Recov 07/1 8/0 6 70 .000 130 .000 

MSO Mer cury by ICP-MS 7439-97-6 7.2 3 111 .500 % Reco v 07/18/06 70 .000 130 .000 

MSD Manganese by ICP-MS 7439-96-5 165 .4 82 . 700 % Recov 07/18/06 70 .000 130 .000 

MSO Molybdenum by ICP-M S 7439-98- 7 178 .776 1 89 .388 % Recov 07/18/06 70 .000 130.000 

MSD Nickel by ICP-M S 7440-02·0 199 .5 14 99 . 757 % Re cov 07/18/06 70.000 130 .000 

MSD Lead by ICP-MS 7439-92- 1 206 .69 8 103.349 % Recov 07/18/06 70.000 130.000 

M SO Antimony by ICP-MS 7440-36-0 200.7 100.350 % Recov 07/18/06 70 .000 130 .000 

MSD Selenium by ICP-MS 7782-49·2 178 .9 89 .450 % Recov 07/ 18/06 70.000 130.000 

,-, M SO Tin 7440-31 -5 2 12 .97 106.485 % Recov 07/ 18/06 70 .000 130.000 ·- MSO Strontium by ICP-MS 7440- 24-6 17 2.71 86 .355 % Recov 07/18/06 70 .000 130.000 
0 .--. MSO Thor ium by ICP-MS 7440-29-1 208.3 17 104 .159 % Recov 07/ 18/06 70 .000 130 .000 -_-, MSO Thallium by ICP-MS 7440-28-0 198.56853 99 .284 % Recov 07/18/06 70.000 130.000 -· . ' MSO Uranium by ICP-MS 7440-6 1- 1 202 .9075 101 .454 % Recov 07/18/06 70.000 130.000 ..,._ 
'1 MSO Vanadium by ICP -MS 7440-62 -2 169.57 84. 785 % Recov 07/ 18106 70 .000 130 .000 

MSO Zinc by ICP-MS 7440-66-6 192 . 28 96 . 140 % Recov 07118106 70 .000 130 .000 

SPK-RPO Silve r by ICP-M S 7440-22-4 99 .100 6.587 RPO 07/18/06 0 .000 20 .000 

SPK-RPD Aluminum by ICP-MS 7429-90-5 90 .300 8. 737 RPO 07118/06 0 .000 20 .000 

SPK -RPO Arsenic by ICP-MS 7440-38-2 88 .344 6 .038 RPO 07/18/06 0 .000 20.000 

SPK-RPO Barium by ICP-MS 7440-39-3 99 . 785 11 . 121 RPO 07/18/06 0 .000 20.000 

SPK-RPD Beryllium by ICP-MS 7440-4 1-7 102 .092 3 .181 RPO 07/18/06 0 .000 20 .000 

SPK-RPO Cadmium by ICP-MS 7440-43-9 103.520 4 .716 RPO 07/ 18/06 0 .000 20.000 

SPK-RPO Co ba lt by ICP-MS 7440-48-4 98 .715 2 .649 RPO 07/18 /06 0 .000 20.000 

SPK-RPO Chromium by ICP-M S 7440-4 7-3 97 .697 3 .322 RPO 07/18/06 0 .000 20 .000 

SPK-RPO Copper by ICP- M S 7440-50-8 97 .980 4 .148 RPO 07118106 0 .000 20.000 

SPK-RPO Mercury by ICP-M S 7439 -97 -6 11 1 .500 5 . 749 RPO 07/18106 0 .000 20.000 
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WSCF ANALYTICAL LABORATORY QC REPORT 

SDG Number: 20060733 SAF Number: R06-013 
Matr ix: SOLID Sample Date: 03/14/06 
Test: ICP-2008 MS All possible metal Receive Oate:07/10/06 

QC Analysis Lower Upper 
Type Analyte CAS# QC Found QC Yield Units Date Limit Limit RQ 
SPK ·RPD Manganese by ICP-M S 7439-96-5 82 . 700 2 .820 RPO 07/ 18/06 0 .000 20 .000 

SPK -RPD Molybdenum by ICP-M S 7439 -98-7 89 .388 4 .911 RPO 07 /1 8/06 0 .000 20.000 

SPK -RPD Nickel by ICP-M S 7440-02-0 99 .7 57 4 . 123 RPO 07/18/06 0.000 20.000 

SPK-RPD Lead by ICP- M S 7439-92 -1 103 .3 49 4 .908 RPO 07/18/06 0 .000 20 .000 

SPK -RPO Antimony by ICP-MS 74 40-36-0 100 .350 5 .429 RPO 07/ 18/06 0 .000 20 .000 

SPK-RPD Se lenium by ICP-M S 7782-49 -2 89 .450 4 .694 RPO 07/18/06 0 .000 20.000 

SPK -RPD Tin 7440-3 1-5 106 .485 5 .213 RPO 07/18/06 0 .000 20 .000 

SPK -RPD Strontium by ICP- MS 7440-24 -6 86 .35 5 5. 189 RPO 07/18/06 0 .000 20 .000 

SPK -RPO f horium by ICP-M S 7440-29-1 104 . 159 4 .688 RP O 07/18/06 0 .000 20.000 

SPK-RPO Thall ium by ICP-MS 7440-28-0 99 .284 7 . 139 RPO 07 /1 8/06 0 000 20 .000 

SPK-RPO Uranium by ICP-M S 7440-6 1- 1 10 1.454 5 .698 RPO 07 / 18/06 0 .000 20 .000 

SPK-RPD Vanadium by lCP- MS 7440-62 -2 84 . 785 4 .384 RPO 07/ 18/06 0 .000 20.000 

SPK-RPD Zinc by ICP-M S 7440-66-6 96 .140 4 .325 RPO 07/ 18/06 0 .000 20.000 

C BATCH QC 
r' 
..- BLANK Silver by ICP-M S 7440-22-4 < 4e-2 n/a u g/L 07/18/06 u 
'--' ,--_ BLANK A luminum by ICP-MS 7429-90-5 6 .646 6 .646 ug/ L 0 7/1 8/06 -· BL ANK Arsenic by ICP-MS 7440-38-2 < 1 n/a u g/L 07/18/06 u 
:~ 

a: BLANK Barium by ICP-MS 7440-39-3 <0. 2 n/a ug/ L 07/ 18/06 u 

BLANK Beryllium by ICP-MS 7440-41 -7 < 2e-2 n/a ug/L 07/18/06 u 
BLANK Cadmium by ICP-MS 7440-43-9 < 4e -2 n/a ug/L 07/18/06 u 
BLANK Coba lt by ICP-M S 7440-48-4 < 2e -2 n/a ug/L 07/18/06 u 

BLANK Chromium by ICP-M S 7440-47-3 < 0 .7 n/a ug /L 07/18/06 u 
BLANK Copper by ICP-MS 7440-50-8 <0 .2 n/a ug/L 07/18/06 u 
BLAN K Mercu,y by ICP-M S 7439-97 -6 < 4 e-2 n/a ug /L 07/ 18/06 u 
BLANK Manganese by ICP-MS 7439-96-5 < 2e-2 n/a ug/ L 07/18/06 u 

BLANK Molybd enum by ICP-M S 7439-98- 7 < 0 . 1 n/a ug/L 07 /1 8/06 u 
BLANK Nickel by ICP-MS 7440-02 -0 < 6e - 2 n/a ug/L 07/1 8/06 u 
BLANK Lead by ICP-M S 7439-9 2- 1 <5e- 2 n/a ug/L 07/18/06 u 

BLANK Antimony by ICP-M S 7440-36-0 <0 .3 n/a ug /L 07 / 18/06 u 
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WSCF ANALYTICAL LABORATORY QC REPORT 

SDG Number: 20060733 SAF Number: R06-0l3 
Matrix: SOLID Sample Date: 
Test: ICP-2008 MS All possib le meta l Receive Date: 

QC Analys is Lower Upper 
Type Analyte CAS # QC Found QC Yield Units Date Limit Limit RQ 
BLANK Se lenium by ICP-M S 7782-49-2 < 0 .4 n/ a ug/ L 07 / 10/06 u 
BLANK Tin 7440-31 -5 < 5e -2 n/a ug/L 07 /18/06 u 
BLANK Strontium by ICP-M S 7440-24 -6 < 3e -2 n/a ug/L 07/18/06 u 
BLANK Thorium by ICP-M S 7440-29- 1 < 5e -2 n/ a ug/ L 07/18/06 u 
BL AN K Thallium by ICP-MS 7440-28-0 < 3e· 2 n/a ug/L 07/18 /06 u 
BLANK Uranium by ICP-MS 7440-6 1- 1 < 2e· 2 n/a ug/L 07/18/06 u 
BLAN K Vanad ium by ICP-M S 7440-62 -2 < 0 .5 n/a ug/ L 07 /18/06 u 
BLANK Zinc by ICP-M S 7440-66-6 0 .324 2 0 .324 ug/L 07/ 18/06 

LCS Silve r by ICP-M S 74 40-2 2-4 152 116 .923 % Recov 07/18/06 98 .000 134 .000 

LCS Aluminum by ICP-M S 7429-90-5 6230 98 .576 % Recov 07 / 10/06 49 .000 1 25.000 

LCS Ars enic by ICP- MS 74 40-38- 2 171 .8 106.708 % Recov 07/18/06 75 .000 134 .000 

LCS Barium by ICP-M S 74 40 -39-3 262 .7 10 4 .246 % Recov 0 7/ 18/06 87 .000 121 .000 

LCS Bery llium by ICP-MS 7440- 4 1-7 98 .14 l 03 .962 o/o Recov 07/ 18/06 70 .000 153 .000 

.- LCS Cadmium by ICP-MS 7440-4 3-9 137 .3 10 7 .266 % Reco v 0 7/18/06 95 .000 124 .000 ,,__ 
C LCS Cobalt by ICP- MS 7440-40-4 35 .85 10 1.847 % Recov 07/ 18/06 8 8 .000 11 9 .000 
,.-_ 

LCS Chromium by ICP-M S 74 40-47-3 71 .07 - 102 .259 % Recov 07/1 8/06 77 .000 125 .000 

C LCS Copper by ICP-M S 7440 -50-0 150.6 10 1. 757 % Recov 07/18/06 8 4 .0 00 I 22 .000 
!~ LCS Mercury b y ICP-M S 7439-97 -6 17 .5 5 10 3 .846 % Recov 07 /1 8/06 71 .000 132 .0 0 0 

~ LCS M anganese by ICP-M S 7439- 96-5 419 .4 102 .794 % Recov 07/ 18/06 83 .000 ·110 .0 00 

LCS M olybdenum by ICP-M S 7439-98-7 90 .32 107 .396 % Re cov 07/18/06 7 1 .000 130 .000 

LCS Nicke l by ICP-M S 7440-02-0 155 .2 10 5 .57 8 % Recov 07/18/06 90 .0 00 121 .000 

LCS Lead by ICP-M S 7439-9 2-1 150 .5 105 .986 % Recov 07/ 18/06 9 2 .0 0 0 123 .000 

LCS Ant imony by ICP-M S 74 40- 3 6-0 103.6 170. 11 5 % Recov 07/1 8/06 114 .000 260.000 

LCS Se lenium by ICP-M S 77 8 2-49-2 7 2.69 113 .224 % Recov 0 7/1 0/06 52 .000 157 .000 

LCS Tin 7440-3 1-5 64 .6 1 10 5 .9 18 % Recov 07/18/06 8 6 .000 123 .00 0 

LCS Strontium by ICP-M S 7440-24 -6 04.40 100.57 1 % Recov 07 /1 0/06 68 .000 1 23 .00 0 

LCS Thorium by ICP-M S 7440-29- 1 4 12.4 103. 100 % Recov 07/1 8/06 77 .000 12 1.00 0 

LCS Thallium by ICP-M S 7440- 28·0 8 4.24 l 00 .206 % n eco v 07/18/06 9 2 .000 123. 00 0 

LCS Uranium by ICP-M S 74 40-6 1-1 42 1 .2 10 5 .300 % Recov 07/ 18/06 8 1.000 125 .000 

LCS Va nadium by ICP- M S 744 0 -62-2 102.6 10 5 .44 7 % Re cov 07/ 10/06 8 1 .000 1 22 .000 
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WSCF ANALYTICAL LABORATORY QC REPORT 

SDG Number: 20060733 
Matrix: SOLID 
Test : ICP-2008 MS All possible metal 

I\.) 

QC 
Type 
LCS 

Analyte 
Zinc b y ICP-M S 
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CAS# 
7440-66-6 

Analysis Lower 
QC Found QC Yield Units Date Limit 
183 11 0.909 o/o Recov 07 / 18/06 8 5 .000 

SAF Number: R06-013 
Sample Date : 
Receive Date: 

Upper 
Limit 

130 .000 

RQ 



Christian, Bruce 

From: 

To: 

Cc: 

Subject: 

Attachments: 

Bruce, 

Trent, Stephen J [Stephen_]_ Trent@RL.gov] 

Christian, Bruce 

Lynch, Sherry A 

IR#l and IR#2 WSCF20060733 

Page 1 of 2 

Sent: Fri 8/4/2006 8:22 AM 

See labs response below for evaluating the units reported in ug/L. For those reported in PPM, that is equivalent to mg/kg. The 
sample results reported in ug/g is equivalent to mg/kg. 

Steve 

From: Mix, Pauline D 
Sent: Friday, August 04, 2006 8:14 AM 
To: Trent, Stephen J 
Cc: Dale, Troy F 
Subject: FW: Metals: Units for ICP-AES & ICP-MS 

Steve 

See Bill 's explanation below. Call if you have any questions, thx 

Pauline D. Mix 
WSCF Client Services 
Phone 372-1488 
Cell 947-0751 
FAX 372-0456 
MSIN S3-30 

Pau line D @rl.,g.9_y 

................... ,--... ------··-···· .. ---- -----------

From: Baird, William W (Bill) 
Sent: Thursday, August 03, 2006 4:03 PM 
To: Mix, Pauline D 
Subject: Metals: Units for ICP-AES & ICP-MS 

Pauline: See me re this Friday morning before sending to Steve 
Bill 

Re: WSCF 20060733 SAF R0B-013 

---------··········--··---·············-···· 

Because blanks are run in a clean water matrix, the natural or raw units are typically ug/L (ppb), ug/ml (ppm) or mg/L (also 
ppm). All of these units are the weight of the analyte per unit volume of the sample. 

However, when solid samples are analyzed the sample results are typically reported in ug/g (ppm) , mg/Kg (ppm) or ug/Kg 
(ppb). These units are the weight of the analyte per unit weight of the sample. 

Two schools of thought regarding reporting of blanks: Either the raw weight/volume units or after first converting the raw units 
to weight/weight units. 

In this particular case (SAF) we have done both. The BLANK data for the ICP-AES shows units of ppm whereas the same data 
for the ICP-MS shows unit~ of ug/L (ppb) . 

Here is the guideline for comparing the BLANK data to the SAMPLE data for both JCP-AES and ICP-MS on this report. 

000041 
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Divide the SAMPLE result by the DF and compare directly to the BLANK result. Disregard units. 
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