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Lionville Laboratory, Inc.

INORGANIC ANALYTICAL DATA PACKAGE FOR A)'
TNUHANFORD B03-018 H2550

DATE RECEIVED: 04/02/04 LVL LOT # :0404L224

CLIENT ID /ANALYSIS LVL # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

B18V41

ARSENIC, TOTAL 001 W 04L0234 03/31/04 04/07/04 04/08/04

ARSENIC, TOTAL 001 REP W 04L0234 03/31/04 04/07/04 04/08/04

ARSENIC, TOTAL 001 MS W 04L0234 03/31/04 04/07/04 04/08/04

BARIUM, TOTAL 001 W 04L0234 03/31/04 04/07/04 04/08/04

BARIUM, TOTAL 001 REP W 04L0234 03/31/04 04/07/04 04/08/04

BARIUM, TOTAL 001 MS W 04L0234 03/31/04 04/07/04 04/08/04

CHROMIUM, TOTAL 001 W 04L0234 03/31/04 04/07/04 04/08/04

CHROMIUM, TOTAL 001 REP W 04L0234 03/31/04 04/07/04 04/08/04

CHROMIUM, TOTAL 001 MS W 04L0234 03/31/04 04/07/04 04/08/04

LEAD, TOTAL 001 W 04L0234 03/31/04 04/07/04 04/08/04

LEAD, TOTAL 001 REP W 04L0234 03/31/04 04/07/04 04/08/04

LEAD, TOTAL 001 MS W 04L0234 03/31/04 04/07/04 04/08/04

SELENIUM, TOTAL 001 W 04L0234 03/31/04 04/07/04 04/08/04

SELENIUM, TOTAL 001 REP W 04L0234 03/31/04 04/07/04 04/08/04

SELENIUM, TOTAL 001 MS W 04L0234 03/31/04 04/07/04 04/08/04

TIN, TOTAL 001 W 04L0234 03/31/04 04/07/04 04/08/04

TIN, TOTAL 001 REP W 04L0234 03/31/04 04/07/04 04/08/04

TIN, TOTAL 001 MS W 04L0234 03/31/04 04/07/04 04/08/04

VANADIUM, TOTAL 001 W 04L0234 03/31/04 04/07/04 04/08/04

VANADIUM, TOTAL 001 REP W 04L0234 03/31/04 04/07/04 04/08/04

VANADIUM, TOTAL 001 MS W 04L0234 03/31/04 04/07/04 04/08/04

ZINC, TOTAL 001 W 04L0234 03/31/04 04/07/04 04/08/04

ZINC, TOTAL 001 REP W 04L0234 03/31/04 04/07/04 04/08/04

ZINC, TOTAL 001 MS W 04L0234 03/31/04 04/07/04 04/08/04

B18V42

ARSENIC, SOLUBLE 002 W 04L0234 03/31/04 04/07/04 04/08/04

BARIUM, SOLUBLE 002 W 04L0234 03/31/04 04/07/04 04/08/04

CHROMIUM, SOLUBLE 002 W 04L0234 03/31/04 04/07/04 04/08/04

LEAD, SOLUBLE 002 W 04L0234 03/31/04 04/07/04 04/08/04

SELENIUM, SOLUBLE 002 W 04L0234 03/31/04 04/07/04 04/08/04

TIN, SOLUBLE 002 W 04L0234 03/31/04 04/07/04 04/08/04

VANADIUM, SOLUBLE 002 W 04L0234 03/31/04 04/07/04 04/08/04

ZINC, SOLUBLE 002 W 04L0234 03/31/04 04/07/04 04/08/04



Lionville Laboratory, Inc.

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD B03-018 H2550

DATE RECEIVED: 04/02/04 LVL LOT # :0404L224

CLIENT ID /ANALYSIS LVL # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

B18V43

ARSENIC, TOTAL 003 W 04L0234 03/31/04 04/07/04 04/08/04

BARIUM, TOTAL 003 W 04L0234 03/31/04 04/07/04 04/08/04

CHROMIUM, TOTAL 003 W 04L0234 03/31/04 04/07/04 04/08/04

LEAD, TOTAL 003 W 04L0234 03/31/04 04/07/04 04/08/04

SELENIUM, TOTAL 003 W 04L0234 03/31/04 04/07/04 04/08/04

TIN, TOTAL 003 W 04L0234 03/31/04 04/07/04 04/08/04

VANADIUM, TOTAL 003 W 04L0234 03/31/04 04/07/04 04/08/04

ZINC, TOTAL 003 W 04L0234 03/31/04 04/07/04 04/08/04

B 18V4 4

ARSENIC, SOLUBLE 004 W 04L0234 03/31/04 04/07/04 04/08/04

BARIUM, SOLUBLE 004 W 04L0234 03/31/04 04/07/04 04/08/04

CHROMIUM, SOLUBLE 004 W 04L0234 03/31/04 04/07/04 04/08/04

LEAD, SOLUBLE 004 W 04L0234 03/31/04 04/07/04 04/08/04

SELENIUM, SOLUBLE 004 W 04L0234 03/31/04 04/07/04 04/08/04

TIN, SOLUBLE 004 W 04L0234 03/31/04 04/07/04 04/08/04

VANADIUM, SOLUBLE 004 W 04L0234 03/31/04 04/07/04 04/08/04

ZINC, SOLUBLE 004 W 04L0234 03/31/04 04/07/04 04/08/04

B18V45

ARSENIC, TOTAL 005 W 04L0234 03/31/04 04/07/04 04/08/04

BARIUM, TOTAL 005 W 04L0234 03/31/04 04/07/04 04/08/04

CHROMIUM, TOTAL 005 W 04L0234 03/31/04 04/07/04 04/08/04

LEAD, TOTAL 005 W 04L0234 03/31/04 04/07/04 04/08/04

SELENIUM, TOTAL 005 W 04L0234 03/31/04 04/07/04 04/08/04

TIN, TOTAL 005 W 04L0234 03/31/04 04/07/04 04/08/04

VANADIUM, TOTAL 005 W 04L0234 03/31/04 04/07/04 04/08/04

ZINC, TOTAL 005 W 04L0234 03/31/04 04/07/04 04/08/04

B 18V4 6

ARSENIC, SOLUBLE 006 W 04L0234 03/31/04 04/07/04 04/08/04

BARIUM, SOLUBLE 006 W 04L0234 03/31/04 04/07/04 04/08/04



Lionville Laboratory, Inc.

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD B03-018 H2550

DATE RECEIVED: 04/02/04 LVL LOT #* :0404L224

CLIENT ID /ANALYSIS LVL #* MTX PREP # COLLECTION EXTR/PREP ANALYSIS

CHROMIUM, SOLUBLE 006 W 04L0234 03/31/04 04/07/04 04/08/04

LEAD, SOLUBLE 006 W 04L0234 03/31/04 04/07/04 04/08/04

SELENIUM, SOLUBLE 006 W 04L0234 03/31/04 04/07/04 04/08/04

TIN, SOLUBLE 006 W 04L0234 03/31/04 04/07/04 04/08/04

VANADIUM, SOLUBLE 006 W 04L0234 03/31/04 04/07/04 04/08/04

ZINC, SOLUBLE 006 W 04L0234 03/31/04 04/07/04 04/08/04

LAB QC:

ARSENIC LABORATORY LC1 BS W 04L0234 N/A 04/07/04 04/08/04

ARSENIC, TOTAL MB1 W 04L0234 N/A 04/07/04 04/08/04

BARIUM LABORATORY LC1 BS W 04L0234 N/A 04/07/04 04/08/04

BARIUM, TOTAL MB1 W 04L0234 N/A 04/07/04 04/08/04

CHROMIUM LABORATORY LC1 BS W 04L0234 N/A 04/07/04 04/08/04

CHROMIUM, TOTAL MB1 W 04L0234 N/A 04/07/04 04/08/04

LEAD LABORATORY LC1 BS W 04L0234 N/A 04/07/04 04/08/04

LEAD, TOTAL MB1 W 04L0234 N/A 04/07/04 04/08/04

SELENIUM LABORATORY LC1 BS W 04L0234 N/A 04/07/04 04/08/04

SELENIUM, TOTAL MB1 W 04L0234 N/A 04/07/04 04/08/04

TIN LABORATORY LC1 BS W 04L0234 N/A 04/07/04 04/08/04

TIN, TOTAL MB1 W 04L0234 N/A 04/07/04 04/08/04

VANADIUM LABORATORY LC1 BS W 04L0234 N/A 04/07/04 04/08/04

VANADIUM, TOTAL MB1 W 04L0234 N/A 04/07/04 04/08/04

ZINC LABORATORY LC1 BS W 04L0234 N/A 04/07/04 04/08/04

ZINC, TOTAL MB1 W 04L0234 N/A 04/07/04 04/08/04



* ~ v ..I nalytieal ReportDaeRcid:0-24

Client: TNU-HANFORD B03-018 W.O.#: 11343-606-001-9999-00
LVL#: 0404L224DaeRcid:0024
SDG/SAF#: H2550/B03-018

METJALS CASE NARRATIVE
This narrative has been revised to include Zinc analysis.

1 . This narrative covers the analyses of 6 water samples.

2. The samples were prepared and analyzed in accordance with methods checked on the attached
glossary.

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

4. All results presented in this report are derived from samples that met LvLI's sample
acceptance policy.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits.

6. All Initial and Continuing Calibration Blanks (JCB/CCBs) were within control limits (less
than the PQL).

7. The preparation/method blank for 1 analyte was outside method criteria. {less than the
Practical Quantitation Limit (3 X the IDL), or samples greater than 20X MB valuej. Refer to
the Inorganics Method Blank Data Summary.

a). The MB result for Zinc was greater than the Practical Quantitation Limit (PQL) { 3 x the
(IDL) Instrument Detection Level) and all samples except B1I8V41 and B1I8V43 read less
than 20 times the MB concentration. However, no corrective action criteria for MBs were
provided in SW846 method 6010B. The sample results were reported herein "uncorrected"
for the levels found in the MB.

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

9. All laboratory control samples (LCS) were within the 80-120% control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10. All matrix spike (MS) recoveries were within the 75-125% control limits. Refer to the

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are

integral parts offthe analytical data. Therefore, thris report should only be reproduced in its entirety of / L pages.

208 Welsh Pool Road o Exton, PA 19341- 1313 - (610) 280-3000 , Fax (610) 280-3041



Inorganics Accuracy Report.

11. All duplicate analyses were within the 20% Relative Percent Difference (RPD) control limits.
Refer to the Inorganics Precision Report.

12. 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 of less-certain quantification.

1. I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the data
contained in this hard-copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the following signature.

lain Daniels Date
Laboratory Manager
Lionville Laboratory Incorporated

v w/n04-224r

IvLI



METALS METHOD GLOSSARY

The following methods are used as reference for the digestion anid analysis of samples contained within this

Lot#: 6qbq4LjvqI

Leaching Procedure: 1310 1311 1312 __Other:

CLP Metals _ Digestion and _ Analysis Methods: _1LM03.0 _ILMO4.0

Metals Digestion Methods: 'y- 3005A _3010A 3015 _3020A _3050B 3051 200.7 _SS17

-Other:_________

Metals Analysis Methods
EPA

SW846 EPA STD MTD OSWR USATHAMA

Aluminum 6010B -200.7 99

Antimony 6010OB 7041 200.7 204.2 99

Arsenic j6010B __7060A 5 200.7 -206.2 _3113B 99

Barium '4601 OB 200.7 99

Beryllium 6010B 200.7 99

Bismuth 6010B' 200.7' 1620 99

Boron 6010OB 200.7 99

Cadmium 6010B _7131A 5 200.7 213.2 99

Calcium 6010B 200.7 99

Chromium TZ601013 _71915 -200.7 -218.2 _SS17

Cobalt 6010OB 200.7 99

Copper 6010OB 72111 200.7 220.2 99

Iron 6010B 200.7 99

Lead <_6 010 B -74215~ 200.7 239.2 _3113B 99

Lithium 6010B -74304 200.7 1620 99

Magnesium 6010B 200.7 99

Manganese 6010B -200.7 99

Mercury 7470A 3_7471A 3 245.1 2_245.5 2 99

Molybdenum 6010OB 200.7 99

Nickel 6010OB 200.7 99

Potassium 6010OB 76104 200.7 258. 1 499

Rare Earths 601 OB 1 200.7' 1620 99

Selenium L601 OB _77405 200.7 270.2 _3113B 99

Silicon 6010B' 200.7 1620 99

Silica 6010OB -200.7 1620 99

Silver 6010B 7761 1 200.7 272.2 99

Sodium 6010B 77704 200.7 273.1 4-99

Strontium 6010OB -200.7 99

Thallium 6010B 7841 1 200.7 279.2_200.9 99

Tin ')c 6010OB 200.7 99

Titanium 6010B 200.7 99

Uranium 6010B' 200.7' 1620 99

VTanadium 16010B3 200.7 99

Zinc -f:6010OB 200.7 99

Zirconium 6010B' 200.7' 1620 99

Other:_________ Method: L-W"-33/M-03/O1 J



METHOD REFERENCES AND DATA QUALIFIERS

kATIA Q UALUF IERSI

U = indicates that the parameter was not detected at or above the reported limit. The

assoc .iated numerical value is the sample detection limit.

* indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIAT1IOQNS

MB Method or Preparation Blank.

MS Matrix-Spike.

MSD Matrix Spike Duplicate.

REP Sample Replicate

LCS Laboratory Control Sample.

NC Not calculated.

A NA LY TICJAL METAL ME OD

I. Not included in the method element list.

2. Modified 1-g: HI and H-g2 require less total volume of digestate due to the

autosampler analysis. Sample volumes and reagents for mercury determinations

in water and soil have been proportionately scaled down to adapt to this semni-

automated technique. The sample volume used for water analysis is 33 n2L- For

soils, approXimatelY 0.3 grams of sample is taken to a final volume of 50 rn]L

(including all reagents).

3. Flame AA.

4. Graphite Furnace AA.

L-W]-O33/NO0
4/98



Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 06/10/04

CLIENT: TNUHANFORD B03-018 H12550 LVL LOT #: 0404L224

WORK ORDER: 11343-606-001-9999-00

REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

-001 Bl6V41 Arsenic, Total 3.4 u DG/L 3.4 1.0

Barium, Total 63.5 UG/L 0.20 1.0

Chromium, Total 38.7 UG/L 0.50 1.0

Lead, Total 2.0 u UG/L 2.0 1.0

Selenium, Total 3.6 UG/L 3.4 1.0

Tin, Total 3.6 u UG/L 3.6 1.0

Vanadium, Total 24.0 DG/L 0.50 1.0

Zinc, Total 62.2 UG/L 0.40 1.0

-002 B18V42 Arsenic, Soluble 3.4 u UG/L 3.4 1.0

Barium, Soluble 66.6 UG/L 0.20 1.0

Chromium, soluble 4.4 UG/L 0.50 1.0

Lead, Soluble 2.0 u UO/L 2.0 1.0

Selenium, Soluble 3.4 u DG/L 3.4 1.0

Tin, Soluble 3.6 u UG/L 3.6 1.0

Vanadium, Soluble 24.2 UO/L 0.50 1.0

Zinc, Soluble 12.9 UG/L 0.40 1.0

-003 B18V43 Arsenic, Total 3.4 u UG/L 3.4 1.0

Barium, Total 63.4 DG/L 0.20 1.0

Chromium, Total 39.4 UG/L 0.50 1.0

Lead, Total 2.0 UG/L 2.0 1.0

Selenium, Total 5.4 UG/L 3.4 1.0

Tin, Total 3.6 u UG/L 3.6 1.0

Vanadium, Total 24.6 UG/L 0.50 1.0

Zinc, Total 64.6 UG/L 0.40 1.0



Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 06/10/04

CLIENT: TNU1{AI4ORD B03-018 H2550 LVL LOT #: 0404L224

WORK ORDER: 11343-606-001-9999-00

REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

-004 B18V44 Arsenic, Soluble 3.4 u UG/L 3.4 1.0

Barium, Soluble 66.5 UG/L 0.20 1.0

Chromium, Soluble 3.8 UG/L 0.50 1.0

Lead, Soluble 2.0 UG/L 2.0 1.0

Selenium, Soluble 3.4 u UG/L 3.4 1.0

Tin, Soluble 3.6 u UG/L 3.6 1.0

Vanadium, Soluble 24.7 UG/L 0.50 1.0

Zinc, Soluble 9.9 UG/L 0.40 1.0

-005 B18V45 Arsenic, Total 3.4 u UG/L 3.4 1.0

Barium, Total 0.20 u UG/L 0.20 1.0

Chromium, Total 0.60 UG/L 0.50 1.0

Lead, Total 2.0 u UG/L 2.0 1.0

Selenium, Total 3.4 u UG/L 3.4 1.0

Tin, Total 3.6 u UG/L 3.6 1.0

Vanadium, Total 0.50 u UG/L 0.50 1.0

Zinc, Total 6.3 UG/L 0.40 1.0

-006 B18V46 Arsenic, Soluble 3.4 u UG/L 3.4 1.0

Barium, Soluble 0.20 u UG/L 0.20 1.0

Chromium, Soluble 0.50 u UG/L 0.50 1.0

Lead, Soluble 2.0 u UG/L 2.0 1.0

Selenium, Soluble 3.4 u UG/L 3.4 1.0

Tin, Soluble 3.6 u UG/L 3.6 1.0

Vanadium, Soluble 0.50 u UG/L 0.50 1.0

Zinc, Soluble 2.2 UG/L 0.40 1.0



Lionville Laboratory, Inc.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 06/10/04

CLIENT: TNIJHANFORD B03-018 H2550 LVL LOT #; 0404L,224

WORK ORDER: 11343-606-001-9999-00

REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

BLANKi 04L0234-MB1 Arsenic, Total 3.4 u UG/L 3.4 1.0

Barium, Total 0.20 u UG/L 0.20 1.0

Chromium, Total 0.50 u UG/L 0.50 1.0

Lead, Total 2.0 u UG/L 2.0 1.0

Selenium, Total 3.4 u UG/L 3.4 1.0

Tin, Total 3.6 u UG/L 3.6 1.0

Vanadium, Total 0.50 u UG/L 0.50 1.0

Zinc, Total 1.4 UG/L 0.40 1.0



Lionville Laboratory, Inc.

INORGANICS ACCURACY REPORT 06/10/04

CLIENT: TNUHANFORD B03-018 H42550 LVL LOT #: 0404L224

WORI( ORDER: 11343-606-001-9999-00

SPIKED INITIAL SPIKED DILUTION

SAM PLE SITE ID ANALYTE SAMPLE RESULT AMOUNT %RECOV FACTOR (S PR)

-001 Bl8V41 Arsenic, Total 1820 3.4 u 2000 91.1 1.0

Barium, Total 1820 63.5 2000 87.9 1.0

Chromium, Total 231 38.7 200 96.2 1.0

Lead, Total 454 2.0 u 500 90.7 1.0

Selenium, Total 1840 3.6 2000 91.6 1.0

Tin, Total 924 3.6 u 1000 92.4 1.0

Vanadium, Total 472 24.0 500 89.7 1.0

Zinc, Total 518 62.2 500 91.1 1.0



Lionville Laboratory, Inc.

INORGAN4ICS PRECISION REPORT 06/10/04

CLIENT: TNUHANFORD B03-0l8 H25S0 LVL LOT #: 0404L,224

WORK ORDER: 11343-606-0019999-00

INITIAL DILUTION

SAM4PLE SITE ID ANALYTE RESULT REPLICATE RPD FACTOR(REP)

-001REP BlSV41 Arsenic, Total 3.4 u 3.4 u NC 1.0

Barium, Total 63.5 61.6 3.0 1.0

Chromium, Total 38.7 39.4 1.8 1.0

Lead, Total 2.0 u 2.0 u NC 1.0

Selenium, Total 3.6 3.6 0.00 1.0

Tin, Total 3.6 u 3.6 u NC 1.0

Vanadium, Total 24.0 23.9 0.42 1.0

Zinc, Total 62.2 60.4 2.9 1.0



Lionville Laboratory, Inc.

INORGANICS LABORATORY CONTROL STANDARDS REPORT 06/10/04

CLIENT: TNUHANPORD B03-018 H2550 LVL LOT #: 0404L,224

WORK ORDER: 11343-606-001-9999-00

SPIKED SPIKED

SAMPLE SITE ID ANALYTE SAMPLE AMOUNT UNITS %RECOV

LCS1 04L0234-LCI Arsenic, LCS 9430 10000 COIL 94.3

Barium, LCS 4780 5000 UG/L 95.5

Chromium, LCS 476 500 COIL 95.3

Lead, LCS 2400 2500 UG/L 95.9

Selenium, LCS 9570 10000 UG/L 95.7

Tin, LCS 4710 5000 COIL 94.2

Vanadium, LCS 2350 2500 UG/L 93.8

Zinc, LCS 963 1000 UG/L 96.3
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