
Date: 21 October 1999 
00!i2?25 

To: Bechtel Hanford, Inc. (technical representative) 
From: TechLaw, Inc. 
Project: 108-F Unknown Solid Residual 
Subject: Radiochemistry - Data Package No. H0479-TNU (SDG No . H0479) 

INTRODUCTION 

This memo presents the results of data validation on Summary Data Package No. 
H0479-TNU which -was prepared-by Thermo NUtech (TNl:J)-: A list of samples 
validated along with the analyses reported and the requested analytes is provided 
in the following table. 

Sample ID Sample Date Media Validation Analysis 

B0W192 07/21/99 Solid C See note 1 

1 - Gamma spectroscopy; Gross alpha and beta . 

Data validation was conducted in accordance with the BHI validation statement of 
work and the "Sample and Analysis Plan for 105F and 105DR Phase Ill Below 
Grade Structures and Underlying Soils" (DOE/RL-99-35). Appendices 1 through 5 
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-Cus_tody Documentation 
Appendix 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES flE!~~!~j 
• Holding Times 

EDMC 
Holding times are calculated from Chain-of-Custody forms to determine the 
validity of the results. The maximum holding time for radiochemical analysis is 
6 months . 

All holding times were acceptable. 
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• Blanks 

Laboratory Blanks 

Blank samples are analyzed to determine if positive results are due to laboratory 
reagent, sample container, or detector contamination. If blank analysis results 
indicate the presence of an analyte above the MOA, the following qualifiers are 
applied: All positive sample results less than five times the highest blank 

----~ :.()_nc_en.tratiun_arJL qualified as estimates and flagged "J"; sample results below 
the MOA are qualified as undetected and flagged "U"; sample results above the 

- MOA and greater~ than five- times the highest blank concentration are not 
qualified. 

All laboratory blank results were acceptable. 

• Accuracy 

Accuracy is evaluated by analyzing distilled water or field samples spiked with 
known amounts of radionuclides. The sample activity as determined by analysis 
is compared to the known activity to assess accuracy. The acceptable 
laboratory control sample and matrix spike recovery range is either 70-130% or 
80-120% depending on the analyte. In addition, samples may be spiked with a 
radiochemical tracer to assist in isolating the radioisotope of interest with the 
yield of the tracer being used in calculating sample activity. The acceptable 
range for tracer recovery is 20% to 105%. Spike sample results outside the 
above ranges result in associated sample results being qualified as estimates, 
rejected, or not qualified, depending on the activity of the individual sample. 

All accuracy results were acceptable. 

• Precision 

Analytical precision is expressed by the RPO between the recoveries of 
duplicate matrix spike analyses performed on a sample. Precision may also be 
assessed using unspiked duplicate sample analyses. If both sample and 
replicate activities are greater than five times the CROL and the RPO is less than 
30 percent, the results are acceptable. If either activities are less then five 
times the CROL, a control limit of less than or equal to two times the CROL is 
used for soil samples and less than or equal to the CROL for water samples. If 
either the original or replicate value is below the CROL, the applicable control 
limits are less than or equal to the CROL for water samples and less than or 
equal to two times the CROL for soil samples. If the RPO is outside the 
applicable control limit, associated results are qualified as estimated detects or 
estimated non-detects. 
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All duplicate results were acceptable. 

• Detection Levels 

Reported analytical detection levels are compared against the 105DR POLs or 
the CRDL if no POL was specified, to ensure that laboratory detection levels 
meet the required criteria. The POL for europium-155 was exceeded in sample 
B0W192. Under the BHI statement of work, no qualification is required. All 
other reported laboratory detection levels met the analyte specific POL or CRDL. 

• Completeness 

Data Package No. H0479 (SDG No. H0479) was submitted for validation and 
verified for completeness. The completion rate was 100%. 

. , 

MAJOR DEFICIENCIES 

None found. 

MINOR DEFICIENCIES 

The POL for europium-155 was exceeded in sample B0W192. Under the BHI 
statement of work, no qualification is required. 

REFERENCES 

SHI, MRB-S88-A23665, Validation Statement of Work , Bechtel Hanford 
Incorporated, September 5, 1997. 

DOE/RL-99-35, Sample and Analysis Plan for 105F and 105DR Phase Ill Below 
Grade Structures and Underlying Soils. 
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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 the BHI 
statement of work are as follows: 

u Indicates the compound or analyte was analyzed for and not detected 
----- a-b-e-ve- t-19-e- ffi i-fl i mtJ F19- el-e-tee-ta b I e aeti vi ty- (-M-8-A-)- iA- t h e-s-a mpl-e-.- The v a I u e 

reported is the sample result corrected for sample dilution and moisture 
content by the laboratory. The data is usable for decision making 
purposes. 

UJ Indicates the compound or analyte was analyzed for and not detected at 
concentrations above the minimum detectable activity (MDA) in the 

- - - s-ample.-Que to a QC deficiency identified during the data validation, the 
associated quantitation limit is an estimate, but is usable for decision 
making purposes. 

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

R Indicates the compound or analyte was analyzed for, detected, and due 
to an identified 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 QC 
deficiency. 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: H0479 REVIEWER: DATE: 10/21/99 PAGE_l_OF _j__ 

TLI 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G) Page_l of 

Project: BECHTEL-HANFORD 

Laboratory: TNU 

Case SDG: H0479 

Sample Number. B0W192 I 
Location 108F 

Remarks 

Sample Date 07/21 /99 

Radiochemi ,try CRDL Reoult Q Result Q Reoult Q Re1ult Q Result Q Re,ult Q Result Q Result Q !Result Q Result Q 

Gross Alpha 10 9 .33 

Gross Beta 15 91 . 1 

Potassium-40 9 .25 

Cobalt 60 0.1 u u 
Cesium 137 0.1 1 .77 I 
E11ropi1im 152 0.2 u u I 
Europium 154 0.2 u u I 
Europium 155 0 .1 u u I 
Radium-226 0.454 I 
Radium-228 0.518 

Thorium-228 0.681 

Thorium-232 0 .518 

Americium-241 (GEA) u u 
Uranium-238 (GEA) u u I 
Uranium-235 (GEA) uu I 

I 

I --· I 

I 
I 
I 
I 

I 
I 



TMA/RICHMOND 
SAMPLE DELIVERY GROUP B0479 

N907157-01 B0W192 

DATA SHEET 

SDG 7167 Client/Case no 
Contact L.A. Johnson Case no 

Lab sample id N907157-01 Client sample id 
Dept sample id 7167-001 Location/Matrix 

Received 07{.28{.99 Collected 
• Custody/SAF No 

RESULT 2CT BRR 

ANALYTB CAS NO pCi/g (COUNT) 

Gross Alpha 12587-46-1 9 . 33 4.2 

Gross Beta 12587-47-2 91.1 7.3 
Potassium 40 13966-00-2 9.25 0.83 
Cobalt 60 10198-40-0 u 
Cesium 137 10045-97-3 1. 77 0.089 
Europium 152 14683-23-9, u 
Europium 154 15585-10-1 u 
Europium 155 14391-16-3 u 
Radium 226 13982-63-3 0.454 0.11 
Radium 228 15262-20-1 0.518 0.23 
Thorium 228 14274-82-9 0.681 0.087 
Thorium 232 TH-232 0.518 0.23 
Americium 241 14596-10-2 u 
Uranium 238 U-238 u 
Uranium 235 15117-96-1 u 

105F & 105DR ISS Project-Other Solid 

DATA SHEETS 

Page 1 
SUMMARY DATA SECTION 

Page 10 

Hanford SDG-H0479 

TRB-SBB-207925 

BOW192 

108F SOLID 

07{.2ll99 09:45 
B99-007-18 B99-083 

MDA RDL QUALI-
pCi/g pCi/g FIERS TEST 

3.9 10 J BOA 

5.9 15 80B 

0.45 GAM 
0.050 0.050 u GAM 

0.061 0.10 GAM 
0.14 0.10 u GAM 
0.14 0.10 u GAM 
0.13 0.10 u GAM 

0.11 0.10 GAM 

0.23 0.20 GAM 

0.092 GAM 

0.23 GAM 

0.15 u GAM 

4.8 u GAM 

0.18 u GAM 

Lab id TMANC 
Protocol Hanford 
Version Ver 1.0 

Form DVD-OS 
Version 3.06 

Report date 08{.18{.99 
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Appendix 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Thermo Nutech Bechtel Hanford Inc. 
W.O. No. N9-07-157-7167 SDG H0479 

Case Narrative 

1.0 GENERAL 
Bechtel Hanford Inc. Sample Delivery Group H0479 is composed of one solid sample 
designated under SAF No. 899-083 with a Project Desig.natjon of: 105F & 105DR ISS 
Project - Other Solid. 

The sample was received as stated on the Chain-of-Custody document. Any discrepancies 
are noted on the TNU Sample Receipt Checklist. The results were transmitted to BHI via 
facsimile on August 11, 1999. 

2.0 ANALYSIS NOTES 

2.1 Gamma Scan Analyses 
No problems were encountered during the course of the analyses. 

2.2 Gross Alpha and Gross Beta Analyses 
No problems were encountered during the course of the analyses. 

( ' 0 ("' 0 -, ") J J .Ji>.A. 
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Uechtel Hanford Inc. 

Collector 
Fahlber 

Project Designation 
I OSF & I OSDR ISS Project - Other Solid 

Ice Chest No. 

POSSIBLE SAMPLE HAZARDS/REMARKS 

Special Handling and/or Storage 

Sample No. 

B0W192 

CHAIN OF POSSESSION 

LABORATORY Received By 
SECTION 

FINAL SAMPLE Disposal Method 
DISPOSITION 

SAMPLE ANALYSIS 

Matrix• 

Other Solid 

CHAIN Ult' CUSTUUY/SAMPLE ANALYSIS REQUEST H99-UU7-18 r•,~ .!. u, .!. 

Company Contact · 
I Adler 

Samplln& Location 
IOSF 

Field Logbook No. 
EL 143S 

Offslte Property No. 

Preservation 

Type of Container 

No. of Container(•) 

Volume 

Sign/Print Names 

Telephone No. 
373-4316 

None 

aG aG 

0 0 

2SOmL 2SOmL . 

AC1ivi1y Scan Gms1 Alpha; 
Grou Beta 

COA 

None N~ne 

aG aG 

120mL 2SOmL 

Me11ls by ICP See ilem (I) in 
(TCLP) • Special 

lll l/6010A; lns1NC1ion1. 
Mercury 
(TCLP)· 
lllln•70 

PECIAL INSTRUCTIONS 

Disposed By 

Price Code 

. 
C::::. C,- k ~ j "1. cr.a.t 

bc,Tt/L. 
' ~ 

~ ~q ~ --c,~3 

Data Turnaround 

21 Days 

Matrix• 
Soil 

Waler 

Vapor 

Other Solid 
01her Liquid 

Date/Time 

Date/Time 



Appendix 5 

Data Validation Supporting Documentation 
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WHC-SD-EN-SPP-001. Rev. 1 

- -

RADIOCHEMICAL DATA VALIDATION CHECKLIST 
~ 

VALIDATION A B \9 D E 
LEVEL: 

PROJECT: 1 orF . DATA PACKAGE: \.\cJ4 7 7 
VALIDATOR: 'iLI LAB: ~AIU DATE: l O I l'I\ le,, 
CASE: SDG: tfo ~7~· 

-

- ANALYSES PERFORMED 

lt-:eta • Strontiurn-80 • Technwum-81 • Alpha 
~opy Speetn,e~ 

• Total Uranium • Radium-22 • Tritium • 

SAMPLES/MATRIX '1:>ovv\<\.'--

- ~ sol,J 

1. Completeness •••••••••• . . . 
Technical verification forms present? •• 

....... ~/A 
••••••• Yes No N/A 

. . . 

. . . 
Comments:. ______________ ...;.... __________ _ 

2. Initial Calibration •••••••• 

Instruments/detectors calibrated within 
one year of sample analysis? •• 

• • • • • • • • • • • .... ~/A 

. . . • •••.•.• Yes 
Initi~l calibration acceptable? ••••••••••••• i • Yes 
Standards NIST traceable? •••••••••••••••••• Yes 
Standards Expired? . . . . . . . . . . . . . . . •••••• Yes 

No N/A 
No N/A 
No N/A 
No N/A 

Comments:.~·..;.·...;.._ ________________________ _ 

_.wi_- 000015 
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m, .. -...iu-c.n-.)t't'-UUJ., Kev. 1 

3. Continuing Calibration ••••••••• . . . . . . . . . . . -~/A 

Calibration checked within one week of sample analysis? ••• Yes No N/A 
Calibration check acceptable? •••••••••••••••• Yes No N/A 
Calibration check standards NIST traceable? ••••••••• Yes No N/A 
Calibration check standards expired? •••••••••••• Yes No N/A 
Comments: __________________________ _ 

4. Blanks • • • .>. . . . . . . . . . . . . . . . . . . . . . . • N/A 

Method blank analyzed? • • • • • • • • • • • • • •••• ~ No N/A 
Method blank results acceptable? • • • • • • • • • • •• ~ No N/A 
Analytes detected in method blank? • • • • ••••••• Yes_ @ N/A 
Field blank(s) analyzed? •••••••••••••••••• Yes @ · N/A 
Field blank results acceptable? . ••• 
Analytes detected in field· blank(s)? : : : : : : : : : : : : ~ :: :N:o ~N/ 
Transcription/Calculation Errors? • • • • • • ••. Yes ~ 
Comments: _____________________________ _ 

5. Matrix Spikes . . . . . . . . . . . . . . . 
Matrix spike analyzed? . . . . . . . . . . . . 
Spike recoveries acceptable? . . . . . . . . . 
Spike source traceable?. . . . . . . . . . 
Spike source expired? •••••••• 
Transcription/Calculation Errors? •• 

. . . 
• • • . . 

. . .. . . . . . . . . . . 

. . . . . . • Yes 
••• Yes 

. . . . • Yes 
• • • Yes 
• • • Yes 

. ~/A 
No N/A 
No N/A 
No N/A 
No N/A 
No N/A 

Comments: ___________________________ _ 
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WHC-SD-EN-SPP-001. Rev. 1 

6. Laboratory Control Samples •••••••••••••••••• 

LCS analyzed? ••••••••••••••••••••. •••• ~ 
LCS recoveries acceptable? ••••••••••••••••• @ 
LCS traceable? ••••••••••••••••••••••• Yes 
Transcription/Calculation Errors? •••••••••••••• Yes 

. 0 N/A 

No N/A 

:: ~ 
No ~ 

Comments: __________________________ _ 

7. Chemical Recovery. 

Chemical carrier added? 

. . . . . . . . . • • • • . . . . . . .•.. ~/A 

. . . . _._. . . . . . . . . . . Yes 
Chemical recovery acceptable? •••• . . . • ..•.•..• Yes 
Chemical carrier traceable? ••••••• . - . . . . . . . . Yes 
Chemi ca 1 carrier expired? • • · ~ · -. • • • • . .. . • • • Yes 
Transcription/Calculation errors? . . . . . . . . . . • • •• Yes 

No N/A 
No N/A 
No N/A 
No N/A 
No N/A 

Comments: __________________________ _ 

· a~ Duplicates •••• . . . . . . . . . . . . . . . . . . . . . . 
Duplicates Analyzed? 
RPO Values Acceptable? 

. . . . . . . . . . . . . . ..... <('Q 
. . . . . . . . . . . . . ..... -~ 

·Transcription/Calculation Errors? • • • . . . . . . . . . . • Yes 

. 0 N/A 

No N/A 

:: @) 
. Comments: __________________________ _ 
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. . . . . . . . . . . . 
. . . 

9. Field QC Samples ••••••••••• 

Field duplicate sample(s) analyzed? •• 
Field duplicati RPO values acceptable? 
Field split sample(s) analyzed? •••• 

. . . . . . • • Yes 
•• Yes . . . . . . . . . 

. . . • • • • , • • • Yes 

• • • Field split RPO values acceptable? •• 
Performance aud.it sample(s) analyzed? ••• 

• ••.•••• Yes 
. . . 

Performance audit sample results acceptable? •• 
. . . . 
. . . . 

•• Yes 
• • Yes 

. ~/A . 

No N/A 
No N/A 
No N/A 
No N/A 
No N/A 
No N/A 

Comments: _________________ ___;, _______ _ 

10. Holding Times 

Are sample holding times acceptable? .. . . . . . . . . . . . N/A 
Comments: __________________________ _ 

11. Results and Detection limits (levels D & E) 

Results reported for all required sample analyses? 
Results supported in raw data? ••••••••• 
Results Acceptable? • • • • • • • • • • • • • ~. 
Tran~( ~. ~-- ion/Calculation errors? •••••• • ?' . 

t ... ~ ... ~ · 

MDA's meet required detection limits? •••• 
Transcription/calculation errors? •• . . . . . . 

. . . . . . . . . 
. •· . . . .(ig) 

• • • •. . • • Yes 

. -~-- · ... G 

. . . . •• Yes 

• • • • • -~· Yes 

• •• Yes 
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Date: 
To: 
From: 
Project: 

21 October 1999 
Bechtel Hanford Inc. (technical representative) 
Techlaw, Inc. 
108-F Unknown Solid Residual 

Subject: lnorganics - Data Package No. H0479-RLN (SDG No. H0479) 

INTRODUCTION 

This memo presents the results of data validation on Data Package No.- H04 79-
RLN prepared by REC RA Lab Net (RLN) . A list of samples validated along with the 
analyses reported and the method of analysis is provided in the following table . 

.. 

Sample ID Sample Date Media Validati6Q / 1 ···•••. Analysis 

B0W192 7 /21 /99 Solid C See note 1 

1 - ICP metals by 60108 (add on phosphorus) 

Data validation was conducted in accordance with the SHI validation statement of 
work and "Sample and Analy.sis Plan for 105F and 105DR Phase Ill Below Grade 
Structures and Underlying Soils" (DOE/RL-99-35). Appendices 1 through 5 
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 

DATA QUALITY OBJECTIVES 

• 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 six (6) 
months for ICP metals. 

All holding times were acceptable. 
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• 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 eoncentrations 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 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. 

• Accuracy 

Matrix Spike 

Matrix spike analyses are used to assess the analytical accuracy of the reported 
data and the effect of the matrix on the ability to accurately quantify sample 
concentrations. Matrix spike 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 70% and a sample 
result greater than the IDL are qualified as estimates and flagged "J". Finally, 
for samples with a spike recovery greater than 130% and a sample result less 
than the IDL, no qualification is required. 

Due to a matrix spike recovery of 285% and a MSD recovery of 370%, all 
aluminum results were qualified as estimates and flagged "J". 

Due to a matrix spike recovery of 69.9% and a MSD recovery of 59%, all 
barium results were qualified as estimates and flagged "J". 
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Due to a matrix spike recovery of 1440% and a MSD recovery of 2705 %, all 
iron results were qualified as estimates and flagged "J". 

Due to a matrix spike recovery of 157% and a MSD recovery of 189%, all 
manganese results were qualified as estimates and flagged "J". 

Due to a matrix spike recovery of 50% and a MSD recovery of 47%, all 
antimony results were qualified as estimates and flagged "J". 

Due to a-matrix s pi k-e -cl t1-p Ii ca t-e- re-e-over-y- e-f~ -9 4-%, a 11- ee·J:}J:l er res 1:11 t-s -we re 
qualified as estimates and flagged "J". 

Due to a matrix spike recovery of 139%, all phosphorous results were qualified 
as estimates and flagged "J". 

Due to a matrix spike recovery of 14 7%, all lead results were qualified as 
estimates and flagged "J". -- --- -- -

Due to a matrix spike duplicate recovery of 38%, all strontium results were 
qualified as estimates and flagged "J". 

All other accuracy results were acceptable. 

• Precision 

Laboratory Duplicate Samples 

Laboratory duplicate sample analyses are used to measure laboratory precision 
and sample homogeneity. Results must be within RPO limits of plus or minus 
35 % for solid samples. If RPO values are out of specification and the sample 
concentration is greater than five times the CRDL, all associated sample results 
are qualified as estimated and flagged "J". If RPO values are plus or minus two 
times the CRDL and the sample concentration is less than five times the CRDL, 
all associated sample results are qualified as estimated and flagged "J/UJ". The 
performance criteria for aqueous laboratory duplicates are an RPO less than 
30% for positive sample results greater than five times the CRDL or plus or 
minus the CRDL for positive sample results less than five times the CRDL. 
Sample results outside the criteria are qualified as estimates and flagged "J/UJ". 

Due to an RPO of 41.3%, all strontium results were qualified as estimates and 
flagged "J". 

All laboratory duplicate results were acceptable. 
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• Analytical Detection Levels 

Reported analytical detection levels are compared against the 105DR POLs or the 
CRDL if no POL was specified, to ensure that laboratory detection levels meet the 
require_d_ criteria. All reported laboratory detection levels met the analyte specific 
POL or CRDL. 

• Completeness 

Data package No. H04 79-RLN (SDG No. H04 79) was submitted for validation and 
verified for completeness. The completion percentage was 100%. 

MAJOR DEFICIENCIES 

None-folclnd. -

MINOR DEFICIENCIES 

The following minor defeciencies were noted: 

Due to a matrix spike recovery of 285 % and a MSD recovery of 370%, all 
aluminum results were qualified as estimates and flagged II J". 

Due to a matrix spike recovery of 69.9% and a MSD recovery of 59%, all barium 
results were qualified as estimates and flagged 11J". 

Due to a matrix spike recovery of 1440% and a MSD recovery of 2705 %, all iron 
results were qualified as estimates and flagged II J ". 

Due to a matrix spike recovery of 157% and a MSD recovery of 189%, all 
manganese results were qualified as estimates and flagged 11J". 

Due to a matrix spike recovery of 50% and a MSD recovery of 47%, all antimony 
results were qualified as estimates and flagged II J". 

Due to a matrix spike duplicate recovery of 194%, all copper results were qualified 
as estimates and flagged 11J". 

Due to a matrix spike recovery of 139%, all phosphorous results were qualified as 
estimates and flagged 11J" . 

Due to a matrix spike recovery of 14 7%, all lead results were qualified as 
estimates and flagged II J". 
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Due to a matrix spike duplicate recovery of 38%, all strontium results were 
qualified as estimates and flagged "J". 

Due to an RPO of 41.3%, all strontium results were qualified as estimates and 
flagged "J". 

Data flagged 'J' is an estimate, but under the SHI 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 

SHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford 
Incorporated, September 5, 1997. 

DOE/RL-99--35, Sample and Analysis Plan for 705F and 105DR Phase Ill Below 
Grade Structures and Underlying Soils. 
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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 BHI 
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 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 QC deficiency identified during the data validation, the associated 
con cen t ratio n-is_a n-es-ti r:n ate ,- b ut--th e-· data- a re- usa b I e for de cis ion-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 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 QC 
deficiency. 

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

N Indicates presumptive evidence of a compound. The data may not be 
valid for some specific applications (i.e., usable for decision-making 
purposes). 
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Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: H0479 REVIEWER: DATE: 10/21/99 PAGE_l_OF _.1_ 

TLI 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

Aluminum, barium, iron, J All MS/MSD 
manganese, antimony percent 

recovery 

Phosphorus, lead J All MS percent 
recovery 

Copper,-strontium J - All MSD percent 
recovery 

Strontium J All RPO 
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Appendix 3 

Qualified Data Summary and Annotated Laboratory Reports 
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INORGANIC ANALYSIS, SOLID MA TRIX, MG/KG 

C 
a 
0 
C .... 
~ 

Project: BECHTEL-HANFORD 
Laboratorv: RECRA LabNet 
Case SDG: H0479 
Sample Number. B0W192 
Location 108F 
Remarks 
Sample Date 7/21 /99 
lnorqanic1 CRDL Result Q 

Silver 20 0 .08 u 
Aluminum 6490 J 
Arsenic 2.5 
Barium 274 J 
Beryllium 0 .57 
Calcium 8430 
Cadmium 2 1 .6 
Cobalt 4 .9 
Chromium 2 11 .8 
Conner 2 18.0 J 
Iron 10 11000 J 
Potassium 500 1080 
Lithium 7 .5 
Maanesium 3520 
Manaanese 218 J 
Molybdenum 0 .84 
Sodium 566 
Nickel 4 10.8 
Phosohoru1 846 J 
Lead 20 26 .1 J 
Antimonv 0.19 UJ 
Selenium 25 0 .28 U 
Strontium 184 J 
Thallium 0.57 
Vanadium 2 27 .3 
Zinc 2 70 .5 

Page_l of_l 

I 

I 

Result Q Result Q Result Q Result Q Result Q Reoult Q Reoult Q Result Q Result Q 

I 

I 



Recra LabNet • Lionville 

INORG>.NICS DATA StnllllARY REPORT 08/09/99 

CLIENT: TJro•HANFORD B99•083 HCll LOT #1 9'07L521 

WORlt ORDER: 10985·001·001·9999·00 

REPORTDIO DILt1TIOlf 

SAMPLE SITE ID ANALYTE RESULT t:INITS LDIIT FACTOR 

------········-····· ···········--·--······· ........ ...... ........... ........ 
-001 BOWU2 Silver, Total 0.01 u KG/JCG 0.08 1.0 

Alu.minua, Total 600 :r KG/ltG 0.93 1.0 

Ar••nic, Total 2.5 HG/JCG 0.25 1.0 

Barium, Total 274 .:r KG/ltG 0.02 1.0 

.Beryllium, Total 0.57 HG/ltG 0.008 1.0 

Calcium, Total 8430 MG/JCG 1.2 1.0 

Cadmium, Total 1., MG/JCG 0.02 1.0 

cobalt, Total ... , KG/JCG 0.04 1.0 

ChrOIILium, Total 11.8 . KG/JCG o.o, 1.0 

Copper, Total 18.0 ~ HG/ltG 0.09 1.0 

Iron, Total 11000 "'f'" KG/ICG 1.5 1.0 I 
Pota •• iwa, Total 1080 KG/JCG 1.7 1.0 I 
Lithium, Total 7.5 KG/JCG o.008 1.0 I 

I 

llagne• ium, Total 3520 KG/ICG. 1.1 1.0 I 
Mangan•••• Total 218 -r IIIG/ltGI 0.02 1.0 

I 
I 

lllolybdenum, Total 0.84 KG/ICG 0.1 1.0 I 

Sodium, Total SH HG/ICG 0.38 1.0 
I 
I 

Nickel, Total 10.8 HG/JCG 0.09 1.0 I 
Pboapborua, Total 846 :r HG/ICG 3.0 1.0 I 

Lead, Total 2,.1-r- KG/ltGI 0.1' 1.0 

Antimony, Total 0.1' u)KG/ltlJ o.u 1.0 

Selenium, Total 0.28 u IIIG/ltGI 0.28 1.0 

Strontium, Total 184 ~ HG/ICG 0.008 1.0 

Thallium, Total o.57 KG/ICG 0.40 1.0 

Vanadium, Total 27.3 MG/ltG - . 0.05 1.0 

Zinc, Total 70.5 MG/ICG o.o, 1.0 

('0('0 11 ~) J I Ji,./lw 
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Laboratory Narrative and Chain-of-Custody Documentation 
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RECRA 
ENVIRONMENTAL 

_ INC. 
Chemical and Environmental Measurement Information 

Oient : TNU-HANFORD B99-083 
RFW# : 9907L528 
SDG/SAF#: H0479/B99-083 

METALS CASE NARRATIVE 

Recra LabNet Philadelphia 
Analytical Report 

W.0.#: 10985-001-001-9999-00 
Date Received: 07-28-99 

1. This narrative covers the analyses of I solid sample, · 

2. The sample was prepared and analyzed in accordance with methods checked on the attached 
glossary. The client requested analyte list was specified per the Sample Discrepancy Report 
included in this report. 

4. All analyses were performed within the required holding times. 

4. The cooler temperature has been recorded on the Chain of Custody. 

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-1100/o 
control limits. . 

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less than 
thePQL). 

7. All preparation/method blanks (MB) were within method criteria {less than the Practical 
Quantitation Limit (3X the IDL or samples greater than 20X MB value}. Refer to the 
Inorganics Method Blank Data Summary. 

8. All ICP Interference Check Standards were within control limits. 

9. All laboratory control sample (LCS) were within the laboratory control limits. Refer to the 
Inorganics Laboratory Control Standards Report. 

· 10. The matrix spike (MS) and matrix spike duplicate (MSD) recoveries for 8 analytes were 
.outside the 75-125% control limits. Refer to the Inorganics Accuracy Report. 

The rcsulb prc,cr1led in this report rclale only to the analytical testing and cooditions of the umplca at =iJt and during sun~ All pages of this report arc ~ I pal1s 

of the analytical data. Thcn:forc, this report should only be rcproduccd in its entirety of \ S pap 



11. For analytes where the ICP MS is out-of-contro~ a post-digestion MS (PDS) and serial . 
dilution are perf onned. A PDS was prepared at meaningful concentration levels, due to high 
concentrations of the following analytes: 

PDS PDS 
SamQle ID Element Concentration umb) %Recove!Y 
B0W192 Aluminum 20,000 94.6 

Barium 500 85.0 
Chromium 500 106.0 
Iron 20,000 103.8 
Manganese 500 106.4 
Phosphorus 2000 90.0 
Lead 500 105.4 
Antimony 500 104.8 

12. The MSs and MSDs for 7 ~ytes were outside the 20% Relative Percent Difference (RPO) 
control limits. Refer to the Inorganics Matrix Spike Duplicate Report. 

13. The duplicate analyses for 6 analytes were outside the 20% Relative Percent Difference (RPO) 
control limits. Refer to the Inorganics Precision Report. 

14. ·For the purposes of this report, the data has been reported to the Instrument Detection Limit 
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a 
region ofless-certain quantification. 

~£,~ 
J. :Michael Taylor 
Vice President 
Philadelphia Analytical Laboratory 
mld/m07-528 
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---
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST f~ge ! or · 1 -•---•"'• ••-•• IUI U Allt.:. I 899-007- 18 

I 

Collector Company Contact Ttlephone No. Project Coordinator 
PriuCo~ 

Data Turnarou1 FahlbcrCJ J Adler 373-4316 rTRENT, SJ I 
I 

Project Dtslgnallon Sampling Location isAFN,.f.f:_" T•'U1 . ~i 21 Day: 
I OSF & I OSDR ISS Project - Other Solid I08F 1199•66~ .,•>''1l·dif1 

Ice Chest No. • Field Logbook No. 
~tlhod f :::i''rE 7t Cftf: C,C,4 EL 1435 

Shipped To 
, 

Offsltt Property No. BIii of Lading/Air Bill No. 
~c~ f}Cfq r-J/47 4,z13g- 795"-z.._-Z~/h i,~ q~ . -Z.J•~ C\ 

, 

COA [<1,-,~,::-o -Z.'i lvC,... . 
POSSIBLE SAMPLE HAZARDS/REMARKS 

None None NoM Preservation 

Type or Container 
1G 1G 1G 10 

No. or Container(•) 
0 0 I I 

Special Handlln1 •ad/or Storage 
Vol• me 

250mL 250mL 120.nL 250rnL 

Activity Sa. 0.0.1 Alpha; Mtulsl>y ICP 5ft it<ffl(I) Ill 
On,•18.u ~ Special 

SAMPLE ANALYSIS IJ 1116010A; lnslnlclions. 
Mercury 

~ I 
1111n470 

' ff%= ,-u ,, 
Sample No. Matrix• Sample Date Sample Time ff~ilfl' JTuiii.U .il~f;t!f::t I niit~f:·li:{~ l~~~rm1 r ~ J~ifl 11,,,n.~ , ,.., ;-u, ~lii i~Jli' :tti?(•~4 .'... . . ~ l .. ,l . .. ., \ . "t' l! ,{~;/ ~ -~ l\'.! ,:IW'!f, 

. . 

I B0W192 Other Solid -, . ?_../ ·'ii' 0 ,I./ s- X -f j'G, t~ ~V: ;./? 1 

I i 
. . I 

. • 

SPECIAL INSTRUCTIONS Matrix• 
CHAIN OF POSSESSION Sign/Print Namtt Soil 

(I) Gamma Spectroscopy ICesium-ll7, Cobalt-60, Europium-I 52. Europium-U4. w., .. 
R~inquished By Dale/Time J'fC::C, !Received By Dale/Time& Ll."1C Europium-lS5J 

V1p01 

-I~ /VJ /J J.~hll.l'r r, r'L ~1 i?"a ~ I ,.c_ Jr t_ /r q q Sf? F c._.h~Yl~ &.d fu 
Other 

0

Solid 

c1ehnqu1shed By ,__l Dlllrrime Received By Date/Time I O g'O::::) 0111ft Liquid 

f?-+:. ( .r 7· -Z. 7· c:; CJ aR.o:, J?..f..:nrn ref.~I~ rt..1,Ciq B <t i•o'l .3 
kefinquished By Dale/Time / 'fd:,a Received By ..J ' ..BStc/Time 

f?.~oon l1?.+;l }L,_ 7- z7,ff 9 t=a_J £ .. 
Relinquished~ :dE X /Dale/Time 

~;/11/f/JJ//4~ I ~z;tf:, 09.~ 
LABORATORY ~tceivtd By 

SECTION 
C /> I . Title l>aterr imc . 

FINAL SAMPLE Disposal Method Disposed By l>alefl irnc 

DISPOSITION 
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Appendix 5 

Data Validation Supporting Documentation 
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WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 
-

VALIDATION A B 0 D E 
LEVEL: 

PROJECT: \()6° ~~ lJ ... k.. So\ ~..L DATA PACKAGE: ~O~lY · 

VALIDATOR: "Tl\ LAB: 02 c.c R.,A- DATE: lO ( i l qc; 
CASE: SDG: \-\- 0 '--l 7 '\ 

ANALYSES PERFORMED 
-

a -eLP/ICP -- • -ClP/GFAA 0 CLP/Hg 0 CLP/Cyanide • D 

~W-846/ICP 0 SW-846/GFAA 0 SW-846/Hg 0 SW-848 GI [3 
- Cyanide 

SAMPLES/MATRIX · ~OWi 't ? 

5of LJ 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
ls a case narrative present? . . . . . . . . . . . 

.. -~ 

... -~ 
Comments: __________________________ _ 

2. HOLDING TIMES 
Are sample holding times acceptable? •••••• . . . . .. Q No N/A 
Comments: _____________________________ _ 

000018 



WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE ANO CALIBRATIONS 
Were initial calibrations perfonned on all instruments? .••• Yes No 
Are initial calibrations acceptable? ••••••••••••• Yes No 
Are ICP interference checks acceptable? •••••••.•••• Yes No 
Were ICV and CCV checks perfonned on all instruments? ••••• Yes No 
Are ICV and CCV checks acceptable? ••••••• ~ •••••• Yes No 
Comments: __________________________ _ 

4. BLANKS 

Were ICB and CCB checks perfonned for a 11 ·applicable analyses?. YYeess No (~A 
Are !CB and CCB results acceptable? • • • • . • • • • • No ~ 
Were preparation blanks analyzed? • • • • • • • • • Q No N/A 
Are preparation blank results acceptable? • • • • CTJ No N/A 
Were field/trip blanks analyzed? • • • • • ••••••• Yes @ ~ 
Are field/trip blank results acceptable? •••••• Yes No / ~ 
Comments: q \ C,dc...1~ ~ L; )Jq lb s~ 

0~ o>\: t1k ok: olc o le. c:1::. 

5. ACCURACY 
Were spike samples analyzed? •••••••• . . . . . . . Yes No 
Are spike sample recoveries acceptable? •••••••••••• Yes No 
Were laboratory control samples (LCS) analyzed? ••••• Yes No 
Are LCS recoveries acceptable? •••••••••••••••• Yes No 
Comments: ,A-\ "1.:i'=> . ~Ll"'S} 37c, (,M')b) \S-.r,w ... (.,~.ct c~v sq,'\ (,4-1.sn) 
~ \. ·~ Cu M-st>( \q4.~ ~~ ( l440j,A,\S (21os')xs1) 

N/A 
N/A r 

f b /Lf7 N 

~ 
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WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
~ Were laboratory duplicates analyzed? •.••••••••••• ~ ~ - N/A 

Are laboratory duplicate samples RPO values a.cc.ep.ta.bl.e?. •. •. •• •• YYeess ~Noo~ IA 
Were ICP serial dilution samples analyzed? 
Are ICP serial dilution %0 values acceptable? ••••••••• Yes No N/A 
Are fie 1 d dup 1 i cate RPO va 1 ues acceptable? · • • • • • • • • • • Yes @ . ')!!__ 
Are fie 1 d sp 1 it RPO values acceptable? • • • • • • • • • • • • y-e-s- Ncf - ~ 
Comments: Sa_~ 417 ° J" 

7. FURNACE AA QUALITY CONTROL-
Were duplicate injections performed as required? ••• 
Are duplicate injection %RSD values acceptable? •• 
Were ana lyti ca 1 spikes perfo·rmed as required? • 
Are analytical spike recoveries acceptable? • 
Was MSA performed as required? 
Are MSA results acceptable? •• 

. . . . . . . . . . 

. . . . . . . 

. . . • Yes 
•••• Yes 
•••• Yes 
•••• Yes 

Yes 
• Yes 

No 
No 
No 
No 
No 
No 

Comments: ____________________________ _ 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are all results supported in the raw data? 
Are results calculated properly? • • . . . . 

. . . . . . 
. . . . . . . . . 

.@ 
• Yes 

•..•.•• Yes 

No 

I No 
No 

Do results meet the CRDLs? . . . . . . . ·- . . . . • Yes No N/A 
Comments: ____________________________ _ 
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Recra LabNet • Lioavill• 

INORGANIC$ PRECISION RRPORT 08/09/99 

CLIENT: TNt7·HANFORD B99 • 083 RRCRA LOT #1 9907L528 

WOJUC ORDER : 10985-001-001-9999-00 

INn'IAL Illl.OTION 

SAKPLR SITE ID ANALYTE 1.lltn.T UPLICATJI: RPO FACTOR (REP) 

------· ·········----·-····· .....•...•............• ........ 
--------- --~---· ........... 

•OOlREP BOW192 silver, Total o.o8u 0.07u NC __ l .• 0----

A1waiawa, Total '490 5840 10 . 7 1.0 

Ar• enic, Total 2 . 5 2 . 0 22.2 1.0 

- aariwa, Tot.al- 274 202 30.4 1 . 0 

Berylliwa, Total 0.57 0 . 47 18.5 1 . 0 

Calciwa, Total 8430 n,o 2.1 1.0 

cadmiwa, Total 1., 1.7 ,.1 1 . 0 

Cobalt, Total 4.9 5.0 2 . 0 1.0 

Cbromiwa, Total 11.8 15.6 27.7 1.0 

Copper, Total 18.0 18 . 3 1.7 1.0 

Iron, Total 11000 11500 5.3 1.0 

Pota•• iWD., Total 1080 1140 5.5 1 . 0 

Litbiwa, Total 7.5 6.4 15.8 1.0 

llagne• iwa, Total 3520 4080 14.7 1.0 

Mangan•••• Total 218 231 5.9 1.0 

Holybdeawa, Total 0.84 o . &9 5.5 1.0 

Sodiwa, Total SH 429 27.7 1.0 

Nickel, Total 10 . 8 11.3 4 . 5 1.0 

Pbo• pboru•, Total 84, 710 17.5 1.0 

Lead, Total 2,.1 27.7 5.9 1.0 

Antimony, Total 0.19u 0.18\& IIC 1.0 

Seleaiwa, Total 0.28u 0.27u l(C 1.0 

Stroatiwa, Total 184 ·. 1.21 41.3 1.0 

Tballiwa, Total o.57 0.43 27 . 8 1.0 

Vanadiwa, Total 27.3 2,.1 4 .• 5 1.0 

Zinc, Total 70.5 72 . 4 2.7 1.0 

_UOUU~1 



Recra LabHet - LioDTille 

INORGANICS OOPLICATE SPID REPORT 08/0'/'' 

CLIENT: nro-lllJl'FORD a,,-013 UCRA LOT #1 9'07L528 

WORJC ORDER: 10985-001-001-,,,,_oo 

SPDCE#l SPDCE#2 

SAMPLE SITE ID ANALYTJ: \RECOV \RECOV \Diff 

••.............•..•• ---········-····-···-- ------ . ..... 
-001 BOW192 Silver, Total "·' '1.7 2.3 

Aluainwa, Total 215.2 370.,• ~~~.D 
Araenic, Total ,s.o n., 2.7 

Barium, Total "·' 5,.4 1'.4 

Berylliwa, Total H.5 "·' 2.2 

Calciwa, Total 10,.1 7'.2 35.5 

Cadm.ium, Total ,S.8 102.1 6.3 

Cobalt, Total '3.5 "·' 3.5 

Chromium, Total 127.1 113.5 . 11.3 

__ Copper, Total 92.1 1H.2 71.4 

Iron, Total 1440 2705 . ~(p\.D 
Potaaaiwa, Total 101.0 10,.1 5.0 

Lithiwa, Total 101., 104.3 2.4 

Kagneaiua, Total. 113.5 115.5 1.8 

Xangan•••• Total 157.0 18'.3• ~i~;J 
Kolybdenwa, Total n., H.7 3.0 

Sodiwa, Total H.O ,o.5 2., 

Nickel, Total 95.4 103.5 8.1 

Phoapborua, Total n,.o 108.4 24.7 

Lead, Total 147.0 10,.5 2'.2 

Antimony, Total 4,., 47.3 5.3 

Seleniwa, Total n.1 H.2 2.2 

Strontiwa, Total ,o.3 37;, 82.3 

Tballiwa, Total 8'.3 '1.5 2.5 

Vanadiwa, Total 97.5 103.1 s., .. 
Zinc, Total 114.8 12,.8 12.2 

~~qi 
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