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February 26, 2003

Ms. Joan Kessner

Bechtel Hanford Inc.

3350 George Washington Way
Richland, WA 99352

MSIN: HO-25

Reference: P.O. #630
Eberline Services R3-01-075-7432, SDG H2047

Dear Ms. Kessner:

Enclosed is the data report for four water samples designated under SAF No. B01-108 received
at Eberline Services on January 17, 2003. The samples were analyzed according to the
accompanying chain-of-custody documents.

Please call if you have any questions concerning this report.
Sincerely,
Wedirre /P Usrzra

Melissa C. Mannion
Program Manager

MCM

Enclosure: Data Package

Analytical Services

2030 Wright Avenue

P.0. Box 4040

Richmond, California 94804-0040
{510) 235-2633 Fax (510) 235-0438
Toll Free (800) 841-5487
www.eberlineservices.com



Eberline Services Bechtel Hanford Inc.
W.0. No. R3-01-075-7432 SDG H2047

Case Narrative Page 1 of 2

1.0 GENERAL

Bechtel Hanford Inc. (BHI) Sample Delivery Group H2047 was composed of four water
samples designated under SAF No. B01-108 with a Project Designation of: 105-D/H Rx
Waste Water Sampling.

As requested by BHI all samples were filtered (8 micron filter).

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Eberline Services Sample Receipt Checklist. The results
were transmitted to BHI via e-Fax on February 18 and 19, 2003.

2.0  ANALYSIS NOTES

21 Tritium Analyses

The LCS and method blank were not scaled to the nominal aliquot of 0.01 L. No
problems were encountered during the course of the analyses.

2.2 Carbon-14 Analyses

The LCS and method blank were no scaled to the nominal aliquot of 0.03 L. No
problems were encountered during the course of the analyses.

2.3 Nickel-63 Analyses
No problems were encountered during the course of the analyses.
2.4  Total Strontium Analyses

There was activity in the method blank (3.21 pCifL). The activity was above the
RDL (2.0 pCi/L) for total strontium. All client sample results were significantly
greater than 5-times the method blank activity. No other problems were
encountered during the course of the analyses.

2.5 Isotopic Thorium Analyses

No problems were encountered during the course of the analyses.
2.6 lIsotopic Uranium Analyses

No problems were encountered during the course of the analyses.
2.7 Neptunium-237 Analyses

The Np-237 LCS had a recovery of 75%, below the protocol limits of 80 to 120%.
BHI stated that the LCS was acceptable for the intended purposes of the data.
No other problems were encountered during the course of the analyses.



Eberline Services Bechtel Hanford Inc.
W.0. No. R3-01-075-7432 SDG H2047

Case Narrative Page 20f2

2.8 Isotopic Plutonium Analyses

No problems were encountered during the course of the analyses.
2.9 Americium-241 Analyses

No problems were encountered during the course of the analyses.
2.10 Gamma Spectroscopy Analyses

No problems were encountered during the course of the analyses.

Case Narrative Certification Statement

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

Sl yoe f/ 1720 2 )26 / 3
Melissa C. Mannion Date
Program Manager
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047

SDG 7432 Client Hanford
Contact Melissa C. Mannion REPORT GUIDE Contract No. 630
Case no SDG H2047

ABOUT THE DATA SUMMARY SECTION

The Data Summary Section of a Data Package has all data, in several
useful orders, necessary for first level, routine review of the data
package for a Sample Delivery Group {(SDG}. This section follows the
Data Package Narrative, which has an overview of the data package and a
discussion of special problems. It is followed by the Raw Data Section,
which has full details.

The Data Summary Section has several groups of reports:

SAMPLE SUMMARIES

The Sample and QC Summary Reports show all samples, including QC
samples, reported in one SDG. These reports cross-reference client and

lab sample identifiers.

PREPARATION BATCH SUMMARY
The Preparation Batch Summary Report shows all preparation batches
(lab groupings reflecting how work was organized) relevant to the

reported SDG with information necessary to check the completeness and
consistency of the SDG.

WORK SUMMARY

The Work Summary Report shows all samples and work done on them
relevant to the reported SDG.

METHOD BLANKS

The Method Blank Reports, one for each Method Blank relevant to the
SDG, show all results and primary supporting information for the blanks.

LAB CONTROL SAMPLES

The Lab Control Sample Reports, one for each Lab Control Sample relevant
to the SDG, show all results, recoveries and primary supporting
information for these QC samples.

Lab id

Protocol

REPORT GUIDES Version
Page 1 Form
SUMMARY DATA SECTION Version
Page 1 Report date

EBRLNE
Hanford
Ver 1.0
DVD-RG
3.06
02/20/03




EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUF H2047

SDG 7432 Client Hanford

Contact Meligssa C. Mannion GUIDE, cont. Contract No. 630
Case no SDG H2047
ABOUT THE DATA SUMMARY SECTION

DUPLICATES

The Duplicate Reports, one for each Duplicate and Original sample pair
relevant to the SDG, show all results, differences and primary
supporting information for these QC samples.

MATRIX SPIKES

one for each Spiked and Original sample pair
recoveries and primary supporting

The Matrix Spike Reports,
relevant to the SDGE, show all results,
information for these QC samples.

DATA SHEETS

The Data Sheet Reports, one for each client sample in the SDG, show all
results and priwary supporting information for these samples.

METHOD SUMMARIES
The Method Summary Reports, one for each test used in the SDG, show all

results, QC and method performance data for one analyte on one or two
pages. (A test is a short code for the method used to do certain work

te the client's gpecification.)

REPORT GUIDES

The Report Guides, one for each of the above groups of reports, have
documentation on how to read the associated reports.
Lab id EBRLNE
Protoceol Hanford
REPORT GUIDES Version Ver 1.0
Page 2 Form DVD-RG
SUMMARY DATA SECTION Version 3.06
Page 2 Report date 02/20/03




SDG 7432
Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2047

SAMPLE SUMMARY

Client Hanford
Contract No. 630
Case no SDG_H2047

LAB CHAIN OF

CLIENT SAMPLE 1D LOCATION MATRIX  LEVEL SAMPLE 1D SAF NO  CUSTODY COLLECTED
JOOFX3 100-H WATER R301075-01 BO1-108 BO1-108-025 01/14/03 08:50
JOOFX4 100-H WATER R301075-02 BO1-108 BO1-108-025 01/14/03 09:10
JOOFX5 100-H WATER R301075-03 BO01-108 BO1-108-026 01714703 12:40
JOOFX& 100-H WATER R301075-04 BO1-108 BO1-108-026 01/14/03 12:10
Method Blank WATER R301075-06 BO1-108

Lab Control Sample WATER R301075-05 BO1-108

Duplicate (R301075-01) 100-H WATER R301075-07 BG1-108 01714703 08:50
Spike (R301075-02) 100-H WATER R301075-08 BO1-108 01/14/03 09:10

SAMPLE SUMMARY
Page 1
SUMMARY DATA SECTION
Page 3

Lab jd EBRLNE
Protocol Hanford
Version Ver 1.0
Form DVD-CS
Version 3.06

Report date 02/20/03




EBERLINE SERVICES/RICHMOND

SDG 7432

Contact Melissa C. Mannion

SAMPLE DELIVERY GROUP H2047

QC SUMMARY

Client Hanford

Contract No. 630

Case no SDG_Hg047

CHAIN OF % SAMPLE  BASIS DAYS SINCE LAB DEPARTMENT
QC BATCH  CUSTODY CLIENT SAMPLE ID MATRIX SOLIDS AMOUNT  AMOUNT RECEIVED COLL SAMPLE ID SAMPLE 1D
7432 BG1-108-025 JOOFX3 WATER 5.25 L 01/17/03 3 R301075-01  7432-001
JOOFXG WATER 5.25 L 01717703 3 R301075-02 7432-002
801-108-026 JOOFX5 WATER 5.25 L 01/17/03 3 R301075-03  7432-003
JOOFX6 WATER 5.25 L 01/17/03 3 R301075-04  7432-004
Method Blank WATER R301075-06 7432-006
Lab Control Sample WATER R301075-05  7432-005
Duplicate (R301075-01) WATER 5.25 L 01/17/03 3 R301075-07  7432-007
Spike (R301075-02) WATER 5.25 L 01/17/03 3 R301075-08 7432-008
Lab id EBRLNE
Protocol Hanford
QC SUMMARY Version vVer 1.0
Page 1 Form DVD-Q$

SUMMARY DATA SECTION
Page &

Version 3.06
Report date 02/20/03




SDG 7432

Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047

PREP BATCH SUMMARY

PREPARATION ERROR

Client Hanford
Contract No. 630
Case no SDG_H2047

PLANCHETS

ANALYZED ———— QUALI-

TEST MATRIX METHOD BATCH 20 % CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG FILERS
Alpha Spectroscopy

AM WATER Americium 241 in Water 7043-036 5.0 4 1 1 171

NP WATER Neptunium in Water 7043-036 5.0 4 1 1 11

PU WATER Plutonium, Isotopic in Water 7043-036 5.0 4 1 1 171

TH WATER Thorium, Isotopic in Water 7043-036 5.0 4 1 1 171

u WATER Uranium, Isotopic in Water 7043-036 5.0 4 1 1 1/1

Beta Counting

SR WATER Total Strontium in Water 7043-036 10.0 4 1 1 171

Gamma Scan

GAM  WATER Gamma Emitters 7043-036 15.0 4 1 1 171

Liquid Scintillation Counting

C WATER Carbon 14 in Water 7043-036 10.0 4 1 1 11 in X
H WATER Tritium in Water 7043-036 10.0 4 1 1 171

NI_L WATER  Nickel-63 in Ligquid 7043-036  10.0 4 1 1 1”1

puplicates and Matrix Spikes are those with original (Client) semple in this Sample Delivery Group.
Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample.

PREP BATCH SUMMARY
Page 1
SUMMARY DATA SECTION
Page 5

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0
form DVD-PBS
vVersion 3.06

Report date 02/20/03




SDG 7432

Contact Melissa C. Mannion

CLIENT SAMPLE ID

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2047

LAB SAMPLE 1D

WORK SUMMARY

Client Hanford
Contract No. 630
Case ho SDG_K2047

LOCATION MATRIX COLLECTED SUF-
CUSTODY SAF No RECEIVED  PLANCHET TEST FIX ANALYZED REVIEWED BY  METHOD
JOOFX3 R30%075-01 7432-001 AM 02/06/03 02/18/03 MCM Americium 241 in Water
100-H WATER 01/14/03  7432-001 c 02/04/03 02718703 MCM Carbon 14 in Water
B(1-108-025 B01-108 01717703  7432-001 GAM 02705703 02718703 MCM. Gamma Emitters
7432-001 H 02/11/03 02/18/03 MCM Tritium in Water
7432-001 NI_L 02/07/03 02/18/03 MCM Nickel-63 in Liquid
7432-001 NP 02/07/03 02/18/03 MCM Heptunium in Water
7432-001 1] 02/06/03 02/18/03 MCM Plutonium, Isotopic in Water
7432-001 SR 02/01/03 02/18/03 MCM Total Strontium in Water
7432-001 TH 02704703 02/18/03 MCM Thorium, lsotopic in Water
7432-001 u 02704703 02/18/03 MCM Uranium, Isotopic in Water
JOOFX4 R301075-02 7432-002 AM 02706703 02718703 MCM  Americium 241 in Water
100-H WATER 01/14/03  7432-002 [ 02705703 02718/03 MCM Carbon 14 in Water
BO1-108-025% B01-108 01717703 7432-002 GAM 02/05/03 02/18/03 MCM Gamma Emitters
7432-002 H 02/11703 02/18/03 MCM Tritium in Water
7432-002 NI_L 02707703 02718703 MCM Nickel-63 in Liquid
7432-002 NP 02/10/03 02/18/03 MCM Neptunium in Water
7432-002 PU 02706703 02/18/03 MCM Plutonium, Isotopic in Water
7432-002 SR 02/01703 02/18/03 MCM Total Strontium in Water
7432-002 TH 02/04/03 02/18/03 MCM Thorium, lsotopic in Water
7432-002 U 02704703 02718/03 MCM Urenium, Isotopic in Water
JOOFX5 R301075-03 7432-003 AM 02/06/03 02/18/03 MCM Americium 241 in Water
100-H WATER 01714703  7432-003 C 02/05/03 02/18/03 MCM Carbon 14 in Water
B01-108-026 B01-108 01/17/03  7432-003 GAM 02/10/03 02/18/03 MCM Gamma Emitters
7432-003 H 02/11/03 02/18/03 MCM Tritium in Water
7432-003 NI_L 02/07/03 02/18/03 MCM Nickel-63 in Liquid
7432-003 NP 02711703 02/18/03 MCM Neptunium in Water
7432-003 PU 02706703 02/18/03 MCM Plutonium, Isotopic in Water
7432-003 SR 02/01/03 02/18/03 MCM Total Strontium in Water
7432-003 TH 02/04/03 02/18/03 MCM Thorium, Isotopic in Water
7432-003 u 02/04/03 02/18/03 MCM Uranium, Isotopic in Water
Lab id EBRLNE
Protocol Hanford
WORK SUMMARY Version Ver 1.0
Page 1 Form DVD-CWS

SUMMARY DATA SECTION
Page &

version 3,06
Report date 02/20/03




EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047
SDG 7432 Client Hanford

Contact Melissa C. Mannion WORK SUMMARY, cont. Contract No. 630
Case no SDG_H2047

CLIENT SAMPLE 1D LAB SAMPLE 1D
LOCATION MATRIX COLLECTED SUF-
CUSTODY SAF No RECEIVED  PLANCHET TEST FIX ANALYZED REVIEWED BY METHOD
JOOFX6 R301075-04 7432-004 AM 02/06/03 02/18/03 MCM Americium 241 in Water
100-H WATER 01714703  7432-004 C 02705703 02/18/03 MCM Carbon 14 in Water
B01-108-026 BO1-108 01/17/03  7432-004 GAM 02710703 02/18/03 MCM Gamma Emitters
7432-004 H 02/11/703 02718703 MCM Tritium in Water
7432-004 NI_L 02/07/03 02/18/03 MCM Nickel-63 in Liquid
7432-004 NP 02/11/03 02/18/03 MCM Neptunium in Water
7432-004 PU 02/06/03 02/18/03 MCM Plutonium, Isotopic in Water
7432-004 SR 02/01/03 02/18/03 MCM Total Strontium in Water
7432-004 TH 02704703 02/18/03 MCM Thorium, Isotopic in Water
7432-004 u 02/04/03 02718703 MCM Uranium, Isotopic in Water
Method Blank R301075-06 7432-006 AM 02/06/03 02/18/03 MCM Americium 241 in Water
WATER 7432-006 C 02/05/03 02/18/03 MCM Carbon 14 in Water
BO1-108 7432-006 GAM 02/06/03 02/18/03 MCHM Gamma Emitters
7432-006 H 02711703 02/18/03 MCM Tritium in Water
7432-006 NI_L 02/07/03 02/18/03 MCM Nickel-63 in Liquid
7432-006 NP 02/07/03 02/18/03 MCM Neptunium in Water
7432-006 PU 02/07/03 02718703 MCM Plutonium, Isotopic in Water
7432-006 SR 02/01/03 02/18/03 MCM Total Strontium in Water
7432-006 TH 02/04/03 02/18/03 MCM Thorium, Isotopic in Water
7432-006 u 02/04/03 027/18/03 MCM Uranium, lsotopic in Water
Lab Control Sample R301075-05 7432-005 AM 02/06/03 02/18/03 MCM Americium 247 in Water
WATER 7432-005 C 02705703 02/18/03 MCM Carbon 14 in Weter
BO1-108 7432-005 GAM 02/12/03 02/18/03 MCM Gamma Emitters
7432-005 H 02/11703 02/718/03 MCM Tritium in Water
7432-005 NI_L 02/07/03 02/18/03 MCM Nickel-63 in Liguid
7432-005 NP 02/11/03 02/20/03 MCM Neptunium in Water
7432-005 PU 02/06/03 02718703 MCM Plutenium, Isotopic in Water
7432-005 SR 062/01/03 02/18/03 MCM Total Strontium in Water
7432-005 TH 02/04/03 02/18/03 MCM Thorium, Isotopic in Water
7432-005 u 02/11/03 02/18/03 MCM Uranium, Isotopic in Water
Lab id EBRLMNE
Protocel Hanford
HORK SUMMARY Version Ver 1.0
Page 2 Form DVD-CWS
SUMMARY DATA SECTION Version 3.06
Page 7 Report date 02/20/03




EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP HZ2047

Client Hanford

SDG 7432
Contact Melissa C. Mannion WORK SUMMARY, cont. Contract No. 630
Case no $DG H2047
CLIENT SAMPLE iD LAB SAMPLE 1D
LOCATION MATRIX COLLECTED SUF-
CUSTODY SAF No RECEIVED  PLANCHET TEST FIX ANALYZED REVIEWED BY METHOD
Duplicate (R301075-01) R301075-07 7432-007 AM 02/06/03 02/18/03 MCM Americium 241 in Water
100-H WATER 01714403 7432-007 c 02/05/03 02718703 MCM Carbon 14 in Water
B01-108 01717703 7432-007 GAM 02/107/03 02/18/03 MCM Gamma Emitters
7432-007 H 02/11/03 02718703 MCM Tritium in Water
7432-007 NI_L 02/08/03 02718703 MCM Nickel-83 in Liquid
7432-007 NP 02/07/03 02/18/03 MCM Neptunium in Water
7432-007 PU 02/07/03 02/18/03 MCM Plutonium, lsotopic in Water
7432-007 SR 02701703 02/18/03 MCM Total Strontium in Water
7432-007 TH 02/04/03 02/1B/03 MCM Thorium, lsotopic in Water
7432-007 u 02/04/03 02/1B/03 MCM Uranium, lsotopic in Water
Spike (R301075-02) R301075-08 7432-008 c 02705703 02/18/03 MCM  Carbon 14 in Water
100-H WATER 01714703
B01-108 01717703
COUNTS OF TESTS BY SAMPLE TYPE
TEST SAF No METHOD REFERENCE CLIENT MORE RE BLANK LCS DUP SPIKE TOTAL
AM BO1-108 Americium 241 in Water AMCMISO_ILE_PLATE_AEA 4 1 1 1 7
c BO1-108 Carbon 14 in Water C14_CHEM_LSC 4 1 1 1 1 g
GAM B01-108 Gamma Emitters GAMMA_GS 4 1 1 1 7
H BO1-108 Tritium in Water 906.0_H3_LsC 4 1 1 1 7
NI_L BO1-108 Nickel-63 in Liquid NI6&3_LSC 4 1 1 1 7
NP B801-108 Neptunium in Water NP237_LLE_PLATE_AEA 4 1 1 1 7
PU B01-108 Plutonium, Isotopic in Water PLU1SO_PLATE_AEA 4 1 1 1 7
SR B01-108 Total Strontium in Water SRTOT_SEP_PRECIP_GPC 4 1 1 i 7
TH B0O1-108 Thorium, Isotopic in Water THISO_IE_PLATE_AEA 4 1 1 1 7
u B01-108 Uranium, Isotopic in Water UISO_PLATE_AEA 4 1 1 1 7
TOTALS 40 10 10 10 1 n
Lab id EBRLME
Protocol Hanford
WORK SUMMARY Version Ver 1.0
Page 3 Form DVD-CWS

SUMMARY DATA SECTION

Page 8

version 3.06
Report date 02/20/03




EBERLINE SERVICES/RICHMOND

S8AMPLE DELIVERY GROUP H2047
Method Blank

R301075-06
METHOD BLANK
sDE 7432 Client/Case no Hanford SDE _H2047
Contact Melisga C. Mannion Contract No. 630
Lab sample id R301075-06 Client sample id Method Blank
Dept sample id 7432-006 Material/Matrix WATER
SAF No B0Ol1-108B
RESULT 20 ERR MDA RDL QUALI -

ANALYTE CAS NO pCi/L {COUNT) pCi/L pCi/L FIERS TEST
Tritium 10028-17-8 9.77 12 21 400 U H
Carbon 14 14762-75-5 0.474 0.49 0.99 200 ju ) C
Nickel €3 13981-37-8 0.648 2.0 3.4 15 o) Nl L
Total Strontium SR-RAD 3.21 0.74 0.88 2.0 SR
Thorium 228 14274-82-9 0.087 0.078 0.12 U TH
Thorium 230 14269-63-7 0.107 0.12 0.21 1.0 U TH
Thorium 232 TH-232 -0.010 0.019 0.074 1.0 o) TH
Uranium 233/234 U-233/234 0 0.10 0.39 1.0 U U
Uranium 235 15117-96-1 O 0.12 0.47 1.0 u U
Uranium 238 U-238 0 0.10 0.39 1.0 U U
Neptunium 237 13994-20-2 0.101 0.20 0.30 1.0 U NP
Plutonium 238 13981-16-3 0.052 0.21 0.40 1.0 U PU
Plutonium 239/240 PU-239/240 0 0.10 0.40 1.0 u PU
Americium 241 14596-10-2 G.050 0.20 0.38 1.0 U AM
Potassium 40 13966-00-2 U 250 U GAM
Cobalt &0 10188-40-0 u 11 25 u GAM
Barium 133 13981-41-4 U 9.4 U GAM
Cesium 137 10045-97-3 u 11 15 8) GAM
Radium 226 13982-63-3 U 13 u GAM
Radium 228 15262-20-1 U 44 u GAM
Burcopium 152 14683-23-9 U 24 50 u GAM
Buropium 154 15585-10-1 u 28 50 u GAM
Europium 155 143%1-16-3 U 20 S0 U GAM
Thorium 228 14274-82-9 5] 12 u GAM
Thorium 232 TH-232 U 44 u GARM
Uranium 235 15117-96-1 U 34 6) GAM
Uranium 238 U-238 U 1100 u GAM
Americium 241 14596-10-2 u 11 u GAM

105-D/H Rx Waste Water Sampling

METHOD BLANKS
Page 1

SUMMARY DATA SECTION

Page S

Lak id EBRLNE
Protocol Hanford
Version Ver 1.0
Form DVD-DS
Version 3,06

Report date 02/20/03




EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2047
R301075-06 Method Blank
BLANK, cont.

SDG 7432 Client /Case no Hanford SDG_H2047
Contact Melissa C. Mannion Contract No. 630
Lab sample id R301075-06 Client sample id Method Blank
Dept sample id 7432-006 Material /Matrix WATER

SAF No B01-108

QC-BLAENK 43697

Lab id EBRLNE
Protocol Hanford

METHOD BLANKS Version Ver 1.0
Page 2 Form DVD-DS
SUMMARY DATA SECTION Version 3.06

Page 10 Report date 02/20/03




EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2047
R301075-05 Lab Control Sample

LAEBE CONTROL SAMPLE

s$bG 7432 Client/Case no Hanford SDG_H2047
Contact Melissa C. Mannion Contract No. 630
Lab sample id R301075-05 Client sample id Lab Controt Sample
Dept sample id 7432-005 Material/Matrix WATER

SAT No B01-108

RESULT 20 ERR MDA RDL QUALT- ADDED 20 ERR REC 30 LMTS PROTOCOL
ANALYTE pCi/L (COUNT ) pri/L pCisL FIERS TEST pCi/L pLi/L % (TOTAL) LIMITS
Tritium 292 19 21 400 H 282 1" 104 81-119 80-120
Carbon 14 249 2.6 0.96 200 c 255 10 o8 84-116 80-120
Nickel 63 509 8.8 3.4 15 NI_L| S48 22 93 85-115 80-120
Total Strontium 91.5 3.8 1.2 2.0 B SR 88.8 3.6 103 82-118 B0-120
Thorijum 230 45.2 2.2 0.27 1.0 TH 44.8 1.8 101 B8-112 80-120
Uranium 233/234 29.4 3.2 1.6 1.0 1} 32.2 1.3 A B3-117 BO-120
Uranium 235 23.9 2.8 0.40 1.0 U 26.2 1.0 N 82-118 B80-120
Uranium 238 346.5 3.7 1.5 1.0 U 35.0 1.4 104 81-119 80-120
Neptunium 237 40.8 3.8 0.21 1.0 NP 54.5 2.2 75 87-113 80-120
Plutonium 238 47.5 4.5 0.37 1.0 PU 53.6 2.1 a9 85-115 B0-120
Plutonium 239/240 56.1 5.1 0,37 1.0 PU 58.0 2.3 97 84-116 80-120
Americium 241 41.6 4.8 0.66 1.0 AM 42.0 1.7 99 80-120¢ 80-120
Cobalt &0 S44 3 16 25 GAM | 530 21 103 75-125 80-120
Cesium 137 515 27 22 15 GAM | 514 21 100 75-125 80-120

105-D/H Rx Waste Water Sampling

QC-LCS 43696

Lab id EBRLNE
Protocol Hanford

LAB CONTROL SAMPLES Version Ver 1.0
Page 1 Form DVD-LCS
SUMMARY DATA SECTION Version 3.06

Page 11 Report date 02/20/03




EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2047

R301075-07 JOOFX3
DUPLICATE
SDG 7432 Client/Case no Hanford SDG_H2047
Contact Melissa C. Mannion Contract No. 630
DUPLICATE ORIGINAL
Lab sample id R301075-07 Lab sample id R301075-01 Client sample id JOOFX3
Dept sample id 7432-007 Dept sample id 7432-001 Location/Matrix 100-H WATER
Received 01/17/03 Collected/Volume 01/14/03 08:50 5.25 L
Custody/SAF No BO1-108-025 801-108
DUPLICATE 20 ERR MDA RDL QUALI- CRIGINAL 20 ERR MDA QUALI- RPD 30 PROT
ANALYTE pCi/L {COUNT } pCi/L pCi/L FIERS  TEST pCi/L (COUNT) pCi/L FIERS %X TOT LIMIT
Tritium 260000 1400 210 400 H 264000 1400 210 2 21
Carbon 14 561 27 33 200 C 561 15 17 0 23
Nickel 63 2240 23 4.2 15 NI_L| 2250 23 4.3 0 21
Total Strontium 67000 92 1.0 2.0 B SR 64700 440 6.8 3 21
Thorium 228 0.069 0.069 0.12 u TH 0.096 0.096 0.16 u -
Thorium 230 0.182 0.14 0.27 1.0 u TH 0.008 0.11 0.25 U -
Thorium 232 0.043 0.052 0.066 1.0 u TH 0.040 0.032 0.081 U -
Uranium 233/234 9.85 1.6 0.38 1.0 u 7.22 1.3 0.45 31 38
Uranium 235 0.606 0.37 0.46 1.0 U 0.965 0.46 0.43 4 113
Uranium 238 ¢.10 1.6 0.38 1.0 U 9.76 1.6 0.45 7 38
Neptunium 237 0 0.29 0.43 1.0 u NP 0.09M 0.13 0.27 u -
Plutonium 238 5.00 1.1 0.44 1.0 PU 4,04 0.72 0.24 21 45
Plutonium 239/240 146 13 0.44 1.0 PU 123 7.9 0.24 17 20
Americium 241 134 10 0.3 1.0 AM 149 12 0.43 1 20
Potassium 40 u 470 u GAM U 200 u -
Cobalt &0 38.5 20 20 25 GAM 42.8 12 1 11 92
Barium 133 U 28 u GAM V] 17 u -
Cesium 137 1550 53 34 15 GAM | 1580 34 1% 2 32
Radium 226 U 47 U GAM u 28 u -
Radium 228 U 98 u GAM 61 u -
Eurcpium 152 1260 83 B4 50 GAM | 1240 59 60 2 34
Europium 154 196 63 &1 50 GAM 190 45 43 3 &8
Europium 155 u 100 50 U GAM u [} u -
Thorium 228 U 34 U GAM u 24 u -
Thorium 232 U 98 u GAM u 61 1] -
Uranium 235 U 120 u GAM U B0 u -
Uranium 238 u 3100 u GAM u 2000 U -
Americium 241 u 250 u GAM u 140 u -

105-D/H Rx Waste Water Sampling

DUPLICATES
Page 1
SUMMARY DATA SECTION
Page 12

Lab id EBRLNE
Protocol Henford
version Ver 1.0
Form DVD-DUP
version 3.06

Report date 02/20/03




EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2047
R301075-07 JOOFX3
DUPLICATE, cont.

SDG 7432 Client/Case no Hanford SDG_H2047
Contact Melissa C. Mannion Contract No. 630
DUPLICATE ORIGINAL
Lab sample id R301075-07 Lab sample id R301075-01 Client sample id JOOFX3
Dept sample id 7432-007 Dept sample id 7432-001% Location/Matrix 100-H WATER
Received 01/17/03 Collected/Volume 01/14/03 08:;50 5.25 L

Custody/SAF No BO1-108-025 B01-108

QC-DUP#Y 43698

Lab id EBRLNE ___
Protocot Hanford

DUPLICATES Version Yer 1.0
Page 2 Form DVD-DUP
SUMMARY DATA SECTION Version 3.06

Page 13 Report date 02/20/03




EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2047

R301075-08 JOOFX4
MATRIX SPIKE
SDG 7432 Client/Case no Hanford SDG_H2047
Contact Melissa C. Mannion Contract No. 630
MATRIX SPIKE ORJGINAL
Lab sample id R301075-08 Lab sample id R301075-02 Client sample id JOOFX4
Dept sample id 7432-008 Dept samplie id 7432-002 Location/Matrix 100-H WATER
Received 01717703 Collected/Volume 01714703 09:10¢ _5.25 L
Custody/SAF No BO1-108-025 801-108

SPIKE 20 ERR MDA RDL QUALI- ADDED 20 ERR ORIGINAL 2o ERR REC 3o LMTS PROTOCOL
ANALYTE pCisL  (COUNT) pCi/L pCi/L  FIERS TEST pCi/L pCi/sL pPCi/L  CCOUNT) % (TOTAL) LIMITS
Carbon 14 65800 660 120 200 X c 63800 2600 bbb 17 102 83-117 60-140

105-D/H Rx Waste Water Sampling

QC-MS#2 43699

MATRIX SPIKES
Page 1
SUMMARY DATA SECTION
Page 14

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0
Form DVD-MS
Version 3.06

Report date 02/20/03




EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2047

R301075-01 JOOFX3
DATA SHEET
SDG 7432 Client/Case no Hanford SDG H2047
Contact Melissa C. Mannion Contract No. 630
Lab sample id R301075-01 Client sample id JOOFX3
Dept sample id 7432-001 Location/Matrix 100-H WATER
Received 01/17/03 Collected/Volume 01/14/03 08:50 5.25 L
Custody/SAF No B01-108-02%5 B0o1-108
RESULT 2¢ ERR MDA RDL QUALI -

ANALYTE CAS NO pCi/L {COUNT) pCi/L pCi/L FIERS TEST
Tritium 10028-17-8 264000 1400 210 400 H
Carbon 14 14762-75-5 561 15 17 200 C
Nickel 63 13981-37-8 2250 23 4.3 15 NI __
Total Strontium SR-RAD 64700 440 6.8 2.0 SR
Thorium 228 14274-82-9 0.096 0.096 0.16 U TH
Thorium 230 14269-63-7 0.008 0.11 0.25 1.0 u TH
Thorium 232 TH-232 0.040 0.032 0.061 1.0 I TH
Uranium 233/234 U-233/234 7.22 1.3 0.45 1.0 U
Uranium 235 15117-96-1 0.965 0.46 0.43 1.0 U
Uranium 238 U-238 9.76 1.6 0.45 1.0 U
Neptunium 237 13594-206-2 0.091 0.18 Q.27 1.0 u NP
Plutonium 238 13981-16-3 4.04 0.72 0.24 1.0 PU
Plutonium 239/240 PU-239/240 123 7.9 0.24 1.0 PU
Americium 241 14596-10-2 149 12 0.43 1.0 AM
Potassium 40 139%66-00-2 u 200 1) GAM
Cobalt 60 10198-40-0 42 .8 12 11 25 GAM
Barium 133 13981~-41-4 U 17 u GAM
Cegium 137 10045-97-3 1580 34 19 15 GAM
Radium 226 13982-63-3 19) 28 19) GAM
Radium 228 15262-20-1 u 61 u GAM
Europium 152 14683-23-9 1240 59 60 50 GAM
Buropium 154 15585-10-1 190 45 43 50 GAM
Europium 155 14391-16-3 U 65 50 u GAM
Thorium 228 14274-82-9 u 24 u GAM
Thorium 232 TH-232 u 61 U GAM
Uranium 235 15117-96-1 u 80 U GAM
Uranium 238 U-238 u 2000 u GAM
Americium 241 14596-10-2 U 140 8) GAM

105-D/H Rx Waste Water Sampling

DATA SHEETS
Page 1

SUMMARY DATA SECTION

Page 165

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0
Form DVD-DS
Version 3,06

Report date 02/20/03




EBERLINE

SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2047

R301075-02 JOOFX4
DATA SHEET
SDG 7432 Client/Case no Hanford SDG H2047
Contact Melissa C. Mannion Contract No. 630
Lab sample id R301075-02 Client sample id JOOFX4
Dept sample id 7432-002 Location/Matrix 100-H WATER
Received 01/17/03 Collected/Volume 01/14/03 09:10 5.25 L
Custody/SAF No B01-108-025 B0O1-108
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCci/L {COUNT) pci/L pci/L FIERS TEST
Tritium 10028-17-8 259000 1400 210 400 H
Carbon 14 14762-75-5 666 17 17 200 C
Nickel 63 13981-37-8 2090 21 3.3 15 NI L
Total Strontium SR-RAD 64500 300 3.3 2.0 SR
Thorium 228 14274-82-9 0.085 0.066 0.10 u TH
Thorium 230 14269-63-7 0.042 0.066 0.15 1.0 18] TH
Thorium 232 TH-232 0.024 0.019 0.036 1.0 U TH
Uranium 233/234 U-233/234 10.5 1.3 0.27 1.0 U
Uranium 235 15117-96-1 0.478 0.28 0.26 1.0 U
Uranium 238 U-238 10.1 1.3 0.22 1.0 u
Neptunium 237 139%4-20-2 0.072 0.14 0.22 1.0 U NP
Plutonium 238 13981-16-3 4.98 0.69 0.15 1.0 PU
Plutonium 239/240 PU-239/240 128 8.6 0.15 1.0 PU
Americium 241 14596-10-2 142 14 0.27 1.0 AM
Potassium 40 13966-00-2 U 280 o) GAM
Cobalt 60 10198-40-0 55.2 12 12 25 GAM
Barium 133 13981-41-4 U 15 u GAM
Cesium 137 10045-97-3 1670 30 18 15 GAM
Radium 226 13982-63-3 u 26 U GBEM
Radium 228 15262-20-1 U 59 u GAM
Buropium 152 14683-23-9 1440 53 54 50 GAM
Europium 154 15585-10-1 218 47 47 50 GAM
Europium 155 14391-16-3 u 38 50 4] GAM
Thorium 228 14274-82-9 U 19 1¥) GAM
Thorium 232 TH-232 u 59 U GAM
Uranium 235 15117-96-1 u 55 U GAM
Uranium 238 U-238 3] 1700 4] GAM
Americium 241 14596-10-2 u 140 u GAM
105-D/H Rx Waste Water Sampling
Lab id EBRLNE
Protocol Hanford
DATA SHEETS Version Ver 1.0
Page 2 Form DVD-DS
SUMMARY DATA SECTION Version 3.06

Page 16

Report date 02/20/03




EBERLINE

SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2047

R301075-03 JOOFX5
DATA SHEET
SDG 7432 Client/Case no Hanford SDG_H2047
Contact Meligsa C. Mannion Contract No. €30
Lab sample id R301075-03 Client sample id JQOQFX5
Dept sample id 7432-003 Location/Matrix 1Q0-H WATER
Received 01/17/03 Collected/Volume 01/14/03 12:40 5.25 L
Custody/SAF No B01-108-026 B01-108
RESULT 20 ERR MDA RDL QUALI -

ANALYTE CAS NO pCi/L {COUNT) pCi/L pPCi/L FIERS TEST
Tritium 10028-17-8 138000 1000 200 400 H
Carbon 14 14762-75-5 22.0 16 33 200 U c
Nickel &3 13981-37-8 14.2 1.7 2.1 15 NI L
Total Strontium SR-RAD 231000 580 3.5 2.0 SR
Thorium 228 14274-82-9 0.022 0.034 0.053 U TH
Thorium 230 14269-63-7 0.039 0.056 0.12 1.0 u TH
Thorium 232 TH-232 0.017 0.9022 0.043 1.0 U TH
Uranium 233/234 U-233/234 64.5 5.9 0.71 1.0 U
Uranium 235 15117-96-1 5.93 1.1 0.30 1.0 u
Uranium 238 U-238 63.5 5.8 0.69 1.0 U
Neptunium 237 13994-20-2 0 0.20 0.30 1.0 U NP
Plutonium 238 13581-16-3 0.505 0.18 0.14 1.0 PO
Plutonium 239%/240 PU-239/240 43.9 3.2 0.14 1.0 bpuU
Americium 241 14596-10-2 15.6 1.5 0.25 1.0 AM
Potassium 40 13966-00-2 u 380 U GAM
Cobalt &0 10198-40-0 ) 22 25 o) GAM
Barium 133 13581-41-4 U 470 U GAM
Cesium 137 10045-57-3 774000 1300 350 15 GAM
Radium 226 13982-63-3 o) 510 U GAM
Radium 228 15262-20-1 o) 230 U GAM
Eurcopium 152 14683-23-9 o 1100 50 u GAM
Europium 154 15585-10-1 u 110 50 u GAM
Europium 155 14351-16-3 19 950 50 u GAM
Thorium 228 14274-82-9 U 450 U GaM
Thorium 232 TH-232 U 230 U GAM
Uranium 235 15117-96-1 o) 1400 ) GAM
Uranium 238 U-238 U 6400 U GAM
Americium 241 14596-10-2 U 2500 u GAM

105-D/H Rx Waste Water Sampling

DATA SHEETS
Page 3

SUMMARY DATA SECTION

Page 17

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0
Form DVD-DS
Versicon 3.06

Report date 0p2/20/03




EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2047

R301075-04 JOOFX6
DATA SHEET
SDG 7432 Client/Case no Hanford SDG_H2047
Contact Melissa C. Mannion Contract No. 630
Lab sample id R301075-04 Client sample id JOOFX6
Dept sample id 7432-004 location/Matrix 100-H WATER
Received 01/17/03 Collected/Volume 01/14/03 12:10 5.25 L
Custody/SAF No B01-108-026 Bol-108
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST
Tritium 10028-17-8 141000 1000 210 400 H
Carbon 14 14762-75-5 10.3 16 33 200 U C
Nickel 63 13981-37-8 10.6 1.6 2.1 15 NI L
Total Strontium SR-RAD 235000 600 3.5 2.0 SR
Thorium 228 14274-82-9 0.010 0.021 0.0489 u TH
Thorium 230 14269-63-7 0.052 0.072 0.16 1.0 u TH
Thorium 232 TH-~232 0 0.010 0.040 1.0 u TH
Uranium 233/234 U-233/234 59.3 5.3 0.64 1.0 [0
Uranium 235 15117-96-1 4.90 0.90 0.28 1.0 u
Uranium 238 U-238 54.6 4.9 0.61 1.0 U
Neptunium 237 13594-20-2 0.047 0.095 0.14 1.0 U NP
Plutonium 238 13%81-16-3 0.485 0.21 0.16 1.0 PU
Plutonium 239/240 PU-239/240 36.8 3.0 0.16 1.0 PU
Americium 241 14596-10-2 12.0 1.3 0.27 1.0 AM
Potassium 40 13966-00-2 U 150 a GAM
Cobalt 60 10198-40-0 u 19 25 u GAM
Barium 133 13581-41-4 U 490 u GAM
Cesium 137 10045-97-3 566000 900 320 15 GAM
Radium 226 13982-63-3 u 520 u GAM
Radium 228 15262-20-1 U 180 18] GAM
Europium 152 14683-23-9 U 1200 50 U GAM
Buropium 154 15585-10-1 u 76 50 u GAM
Buropium 15% 14391-16-3 i) 980 50 u GAM
Thorium 228 14274-82-9 u S50 U GAM
Thorium 232 TH-232 u 180 U GAM
Uranium 235 15117-96-1 u 1400 u GAM
Uranium 238 U-238 U 4700 u GAM
Americium 241 14596-10-2 u 1300 U GAM
105-D/H Rx Waste Water Sampling
Lab id EBRLNE
Protocol Hanford
DATA SHEETS Version Ver 1.0
Page 4 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 18 Report date 02/20/03




Test AM__ Matrix WATER
SDG 7432
Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047

METHOD SUMMARY
AMERICIUM 241 IN WATER
ALPHA SPECTROSCOPY

Client Hanford

Contract No. 630

Contract SDG_H2047

RESULTS

LAB RAW SUF- Americium
CLIENT SAMPLE ID SAMPLE ID  TEST FIX PLANCHET 241
Preparation batch 7043-036
JOOFX3 R301075-01 7432-001 149
JOOFX4 R301075-02 7432-002 142
JOOFX5 R301075-03 7432-003 15.6
JOOFX& R301075-04 7432-006 12.0
BLK (QC ID=43697) R301075-06 7432-006 u
LCS (QC 1D=43696) R301075-05 7432-005 ok
Dupticate (R301075-01) R301075-07 7432-007 ok
Nominal values and timits from method RDLs (pCi/L) 1.0
105-D/R Rx Waste Water Sampling
METHOD PERFORMANCE

LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL -
CLIENY SAMPLE 1D SAMPLE ID  TEST FIX pCi/L L FAC TION x min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 7043-036 2a prep error 5.0 ¥ Reference Lab Notebook 7043 pg. 036
JOOFX3 R301075-01 0.43 0.250 B6 179 23 02/06/03 02/06 SS-031
JOOFX4 R301075-02 0.27 0.500 sl 179 23 02/06/03 02/06 $5-032
JOOFX5 R301075-03 0.29 0.500 76 178 23 02/06/03 D2/06 $5-039
JOOFX6 R301075-04 0.27 0.500 75 178 23 02/06/03 02/06 $§S-040
BLK (QC 1D=43497) R301075-06 0.38  0.250 70 178 02/06/03 02/06 $S-042
LCS (QC ID=436%96) R301075-05 0.66 0.250 48 178 02/06/03 02/06 $5-041
Duplicate (R301075-01) R301075-07 0.31 0.250 a0 176 23 02/06/03 02/06 55-043

(QC 1D=43698) ’

Nominal values and limits from method 1.0 0.250 20-105 100 100 180

METHOD SUMMARIES
Page 1
SUMMARY DATA SECTION
Page 19

Lab id EBRLAE
Protocol Hanford
Version ver_ 1.0
Form DVD-CMS
Version 3.06

Report date 02/20/03




EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047
Test AM__ Matrix WATER Client Hanford
SDG 7432 METHOD SUMMARY, cont. Contract No. 630
Contact Melissa C. Mapnion AMERICIUM 241 IN WATER Contract SDG H2047

ALPHA SPECTROSCOPY

PROCEDURES REFERENCE AMCMISO_IE_PLATE_AEA AVERAGES & 2 SD MDA 0.37 ¢ 0.28
CP-050 Environmental Water Filtration and Preservation, FOR 7 SAMPLES YIELD _ 72 t 24
rev 3
CP-%63 Americium and Curium in Water and Dissolved
Samples by Extraction Chromatography, rev 3
cp-008 Heavy Element Electroplating, rev 7
Lab id EBRLNE
Protocol Hanford
METHOD SUMMARIES Version Ver 1.0
Page 2 Form DVD-CM$
SUMMARY DATA SECTION Version 3.06
Page 20 Report date 02/20/03




EBERLINE SERVICES/RICHMOND

Test NP Matrix WATER
SOG 7432
Contact Melissa C. Mannion

SAMPLE DELIVERY GROUP H2047

METHOD SUMMARY
NEPTUNIUM IN WATER
ALPHA SPECTROSCOPY

Client Hanford
Contract No. 630
Contract SDG H2047

RESULTS

LAB RAW SUF- Neptunium
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 237
Preparation batch 7043-036
JOOFX3 R301075-01 7432-001 ]
JOOFX4 R301075-02 7432-002 U
JOOFX5 R301075-03 7432-003 U
JOOFX6 R301075-04 7432-004 1]
BLK (QC ID=43698) R301075-06 7432-006 U
LCS (QC ID=43697) R301075-05 7432-005 LOW
Duplicate (R301075-01) R301075-07 7432-007 - u
Nominal values and limits from method RDLs (pCi/L) 1.0

105-D/H Rx Waste Water Sampling

METHOD PERFORMANCE

LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION % min keV KeV HELD PREPARED YZED  DETECTOR
Preparation batch 7043-036 20 prep error 5.0 X Reference Lab Notebook 7043 pg. 036
JOOFX3 R301075-01 0.27 0.200 &4 120 24 02707703 02/07 S5-003
JODFX4 R3010675-02 0.22 0.200 59 156 27 02707703 02/10 SS-005
JOOFXS R301075-03 0.30 0.200 69 114 28 02/07/03 02/1% 55-050
JOOFXS R301075-04 0.14 0.200 97 144 28 02/07/03 02711 Ss5-005
BLK (QC ID=43698) R301075-06 0.30 0.200 63 124 02/07/03 02/07 55-042
LCS (QC 1D=43697) R301075-05 g.21 0.200 66 144 02/07/03 02/11 5Ss-008
Duplicate (R301075-01) R301075-07 0.43 0,200 39 123 24 02707703 02/07 SS-045

(QC 1D=43699)
Nominal values and Limits from method 1.0 0.200 20-105 100 180

METHOD SUMMARIES
Page 3
SUMMARY DATA SECTION
Page 21

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0
Form DVD-CMS
version 3.06

Report date 02/20/03




EBERLINE SERVICES/RICHMOND

Test NP__ Matrix WATER

SAMPLE DELIVERY GROUP H2047

Client Hanford

SDG 7432 METHOD SUMMARY, cont. Contract No. 630
Contact Melissa C. Mannion NEPTUNIUM IN MWATER Contract SDG H2047
ALPHA SPECTROSCOPY
PROCEDURES REFERENCE NP237_LLE_PLATE_AEA AVERAGES x 2 SD MDA 0.27 0.18
CP-050 Environmental Water Filtration and Preservation, FOR 7 SAMPLES YIELD __ &5 t _ 34
rev 3
CP-930 Neptunium from Solids and Water by Extraction
Chromatography, rev 0
CcP-008 Heavy Element Electroplating, rev 7

METHOD SUMMARIES
Page &
SUMMARY DATA SECTION
Page 22

tab id EBRLNE
Protocol Hanford
Version Ver 1.0
Form DVD-CMS
Version 3.06

Report date 02/20/03




Test PU__ Matrix WATER
SDG 7432
Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2047

METHOD SUMMARY
PLUTONILM, ISOTOPIC IN WATER
ALPHA SPECTROSCOPY

Client Hanford
Contract Ho. 630
Contract SDG_H2047

RESULTS

LAB RAW SUF- Plutonium Plutonium
CLIENT SAMPLE ID SAMPLE 1D TEST FIX PLANCHET 238 2397240
Preparation batch 7043-036
JOOFX3 R301075-01 7432-001 4.04 123
JOOFX4 R301075-02 7432-002 4.98 128
JOOFXS R301075-03 7432-003 0.505 43.9
JOOFX6 R301075-04 7432-004 0.485 36.8
BLK (@€ 1D=43697) R301075-06 7432-006 u u
LCS (QC ID=43696) R301075-05 7432-005 ok ok
Duplicate (R301075-01) R301075-07 7432-007 ok ok
Nominal values and limits from method RDLs (pCi/L) 1.0 1.0

105-D/H Rx Waste Water Sampling

METHOD PERFORMANCE

LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL -

CLIENT SAMPLE 1D SAMPLE ID  TEST FIX pCi/L L FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 7043-036 20 prep error 5.0 X Reference Lab Notebook 7043 pg. 036
JOOFX3 R301075-01 0.24 0.250 100 176 23 02/06/03 02/06 S5-044
JOOFX4 R301075-02 0.15 0.500 a6 168 23 02/06/03 02706 SS-045
JOOFX5 R301075-03 0.14 0.500 88 176 23 02/06/03 02/06 85-047
JOOFXé R301075-04 0.16 0.500 78 176 23 02/06/03 02/06 5$-048
BLK (QC ID=43697) R301075-06 0.40 0.250 B 124 02/06/03 02707 $5-043
LES (QC ID=43696) R301075-05 0.37 0.250 74 177 02/06/03 02/06 $55-050
Duplicate (R301075-01) R301075-07 0.44 0.250 76 124 24 02/06/03 02707 S$-044

(OC 1D=43498)
Nominal values and Limits from method 1.0 0.250 20-105 100 100 180

METHOD SUMMARIES
Page 5
SUMMARY DATA SECTION
Page 23

Lab id EBRLNE

Protocot Hanford
vVersion Ver 1.0
Form DVD-CMS

version 3.06

Report date 02/20/03




EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047
Test PU__ Matrix WATER Client Hanford
$DG 7432 METHOD SUMMARY, cont. Contract No. 630
Contact Melissa C. Mannion PLUTONIUM, ISOTOPIC IN WATER Contract S5DG _H2047

ALPHA SPECTROSCOPY

PROCEDURES REFERENCE PUISO_PLATE_AEA AVERAGES t 2 SD MDA 0.27 2 0.26
CP-050 Environmental Water Filtration and Preservation, FOR 7 SAMPLES YIELD _ 84 + 18
rev 3
CP-941 Plutonium in Water and Dissolved Samples by
Extraction Chromategraphy, rev 1
cp-008 Heavy Element Electroplating, rev 7

Lab id EBRLNE
Protocol Hanford

METHOD SUMMARIES Version Ver 1.0
Page 6 Form DVD-CMS
SUMMARY DATA SECTION . Version 3.06

Page 24 Report date 02/20/03




EBERLINE SERVICES/RICHMOND

Test TH  Matrix WATER
SDG 7432
Contact Melissa C. Mannion

SAMPLE DELIVERY GROUP H2047

METHOD SUMMARY
THORIUM, ISOTOPIC IN WATER
ALPHA SPECTROSCOPY

Client Hanford
Contract No, 630
Contract 5DG_H2047

RESULTS

LAB RAW SUF-
CLIENT SAMPLE 1D SAMPLE ID  TEST FIX PLANCHET Thorium 230
Preparation batch 7043-036
JOOFX3 R301075-01 7432-001 v
JOOFX4 R301075-02 7432-002 U
JOOFX5 R301075-03 7432-003 u
JOOFX6 R301075-04 7432-004 u
BLK (QC ID=43697) R301075-06 7432-006 u
LCS (QC [D=43696) R301075-05 7432-005 ok
puplicate (R301075-01) R301075-07 7432-007 -

Nominat values and limits from method
105-D/H Rx MWaste Water Sampling

RDLs (pCi/L)

1.0

METHOD PERFORMANCE

LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID  TEST FIX pCi/L L FAC TION % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 7043-036 20 prep error 5.0 X Reference Lab Notebook 7043 pg. 036
JOOFX3 R301075-01 0.25 0.250 101 750 21 02/04/03 02704 S§5-031
JOOFX4 R301075-02 0.15  0.400 97 750 21 02/04703 02704 $5-032
JOOFXS R301075-03 0.12 0.400 Q0 750 21 02704703 02/04 S$5-051
JOOFX6 R301075-04 0.16 0.400 a8 751 21 02704703 02/04 S5-056
BLK (QC ID=43697) R301075-06 0.21 0.250 84 751 02/04/03 02/04 SS-058
LCS (QC 1D=436%6) R301075-05 0.27 0.250 96 731 02704703 02/04 S5-057
Duplicate (R301075-01) R301075-07 0.27 0.250 92 754 21 02/04/03 02/04 SS5-048

(aC 1D=43698)
Nominal values and lLimits from method 1.0 0.250 20-110 150 100 180

METHOD SUMMARIES
Page 7
SUMMARY DATA SECTION
Page 25

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0
Form DVD-CMS
Version 3.06 ___

Report date 02/20/03




EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047
Test TH _ Matrix WATER Client Hanford
SDG 7432 METHOD SUMMARY, cont. Contract No. 630
Contact Melissa C. Mannion THORIUM, ISOTOPIC IN WATER Contract SDG_H2047

ALPHA SPECTROSCOPY

PROCEDURES REFERENCE THISO_IE_PLATE_AEA AVERAGES & 2 SD MDA 0.20 = 0.12
CP-GS0 Environmental Water Filtration and Preservation, FOR 7 SAMPLES YIELD __ 93 £ _ 12
rev 3
CP-907 Thorium in Water and Dissolved Solid Samples by
TEVA and Anion Exchange Column Method, rev 2
cp-008 Heavy Element Electroplating, rev 7

Lab id EBRLNE
Protocol Hanford

METHOD SUMMARIES Version Ver 1.0
Page 8 form DVD-CMS
SUMMARY DATA SECTION Version 3.06

Page 26 Report date 02/20/03




EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047
Test U Matrix WATER Client Hanford
SDG 7432 METHOD SUMMARY Contract No. 630
Contact Melissa C. Mannion URANIUM, ISOTOPIC IN WATER Contract SDG H2047
ALPHA SPECTROSCOPY

RESULTS
LAB RAW SUF- 1: Uranium 2: Uranium 3: Uranium RESULT RATIOS (%)
CLIENT SAMPLE ID SAMPLE ID  TEST FIX PLANCHET 2337234 235 238 1+3 20 2+3 20

Preperation batch 7043-036

JOOFX3 R301075-01 7432-001 7.22 0.955 9.76 74 18 10 5
JOOFX4 R301075-02 7432-002 10.5 0.478 10.1 104 19 5 3
JOOFXS R301075-03 7432-003 64.5 5.93 63.5 102 113 _ ¢ 2
JOOF X6 R301075-04 7432-004 59.3 4.90 54.6 09 14 _9 2
BLK €QC ID=43697) R301075-06 7432-006 u U u
LCS (QC ID=43696) R301075-05 7432-005 ok ok ok
Duplicate (R301075-01) R301075-07 7432-007 ok ok ok 108 26 7 [
Nominal velues and Limits from method RDLs (pCi/L) 1.0 1.0 1.0 100 4
105-D/H Rx Waste Water Sampling Averages 99 a
METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL -
CLIENF SAMPLE 1D SAMPLE 1D TEST FIX pCisL L FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 7043-036 20 prep error 5.0 X Reference Lab Notebook 7043 pg. 036
JOOFX3 R301075-01 0.45 D0.300 o7 102 21 02704703 02704 $S-003
JOOFX4 R301075-02 0.27 0.500 102 103 21 02/04/03 02704 5S-005
JOOFX5 R301075-03 0.71 0.500 85 103 21 02704703 02/04 SS-006
JOOFX6 R301075-04 0.64 0.500 @1 103 21 02/04/03 02/04 S5-008
BLK (QC ID=436%7) R301075-06 0.47 0.300 a9 105 02/04/03 02/04 $5-0%0
LCS (QC 1D=43696) R301075-05 1.6 0.300 a2 127 02/04703 02711 sS-011
Duplicate (R301075-01) R301075-07 0.46 0.300 99 106 21 02/04/03 02/04 ss-011
(QC ID=43698)
Nominal values and limits from method 1.0 0.300 30-105 100 100 180
PROCEDURES REFERENCE  UISO_PLATE_AEA AVERAGES t 2 SD MDA _ 0.66 + _ 0.88
CP-040 Environmental Water Dissolution, rev 5 FOR 7 SAMPLES YIELD _ 92 + 15
cP-921 Uranium in Water and Dissolved Samples by
Extraction Chromatography, rev 0
ctrP-008 Heavy Element Electroplating, rev 7
Lab id EBRLNE
Protocol Hanford
METHOD SUMMARIES Version Ver 1.0
Page 9 Form DVD-CMS
SUMMARY DATA SECTION Version 3.06
Page 27 Report date 02/20/03




EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2047

Test SR Matrix WATER

SDG 7432 METHOD SUMMARY
Contact Melissa C. Mannion TOTAL STRONTIUM IN WATER
BETA COUNTING

RESULTS
LAB RAW SUF- Total
CLIENT SAMPLE 1D SAMPLE ID TEST FIX PLANCHET Strontium

client Hanford

Contract No. 630

Contract SDG_H2047

Preparation batch 7043-036

JOOFX3 R301075-01 T432-001 64700
JOOFX4 R301075-02 T432-002 64500
JOOFX5 R301075-03 7432-003 231000
JOOFX6 R301075-04 7432-004 235000
BLK (QC ID=43697) R301075-06 7432-006 3.21
LCS (QC ID=43696) R301075-05 7432-005 ok
Duplicate (R301075-01) R301075-07 7432-007 ok
Nominal values and Limits from method RDLs (pCi/L) 2.0

105-D/H Rx Waste Water Sampling

METHOD PERFORMANCE

LAB RAW SUF- MDA ALIG PREP DILU- YIELD EFf COUNT FWHM DRIFT DAYS ANAL -
CLIENT SAMPLE 1D SAMPLE 1D  TEST FIX pCi/L L FAC TION % % min keV Kev HELD PREPARED YZED DETECTOR
Preparation batch 7043-036 20 prep error 10.0 ¥ Reference Lab Notebook 7043 pg. 036
JOOFX3 R301075-01 5.8 0.250 81 _5 18 02701703 02/01 GRB-203
JOOFX4 R301075-02 3.3 0.500 a8 _5 18 02701703 02/01 GRB-204
JOOFXS R301075-03 3.5 0.500 84 __5 18 02/01/03 02/01 GREB-201
JOOFX& R301075-04 3.5 0.500 80 _ 5 18 02701/03 02/01 GRB-202
BLX (QC 1D=43697) R301075-06 0.88 0.250 86 100 02/01/03 02/01 GRB-222
LCS {QC ID=43696) R301075-05 1.2 0.250 78 100 02/01/03 D02/0%1 GRB-203
Duplicate (R301075-01) R301075-07 1.0 0.250 B1 100 18 02701703 02/01 GRB-217
(QC 1D=43498)
Nominal values and Limits from method 2.0 0.250 100 180
PROCEDURES REFERENCE SRTOT_SEP_PRECIP_GPC AVERAGES * 2 SD MDA 2.9 2 4.2
CP-050 Envirornmental Water Filtration and Preservation, FOR 7 SAMPLES YIELD _ 83 kS 7
rev 3
cP-380 Strontium in Water Samples, rev 0

METHOD SUMMARIES
Page 10
SUMMARY DATA SECTION
Page 28
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Pratocol Hanford
version Ver 1.0
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047
Test GAM_ Matrix WATER client Hanferd
SDG 7432 METHOD SUMMARY Contract No. 630
Contact Melissa C, Mannion GAMMA EMITTERS Contract SDG H2047
GAMMA SCAN
RESULTS
LAB RAW SUF-

CLIENT SAMPLE 1D SAMPLE 1D  TEST FIX PLANCHEY Cobalt 60 Cesium 137

Preparation batch 7043-036

JOOFX3 R301075-01 7432-001 42.8 1580
JOOFX4 R301075-02 7432-002 55.2 1670
JOOFX5 R301075-03 7432-003 u 774000
JOOFX6 R301075-04 7432-004 U 566000
BLX (QC 1D=43696) R301075-06 7432-006 U u
LCS (QC ID=43696) R3G1075-05 7432-005 ok ok
Duplicate (R301075-01) R301075-07 7432-007 ok ok
Nominal values and limits from method RDLs (pCi/L) 25 15

105-D/H Rx Maste Water Sampling

METHOD PERFORMANCE
LAB RAW SUF- MDA  ALIO PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE 1D SAMPLE ID  TEST FIX pCi/L L FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 7043-036 20 prep error 15.0 X Reference Lab Notebook 7043 pg. 036

JOOFX3 R301075-01 95 0.500 759 22 01/30/03 02/05 MB,05,00
JOOFX4 R301075-02 70 0.500 759 22 01/30/03 02/05 MB,07,00
JOOFX5 R301075-03 1900 0.500 198 27 01/30/03 02/10 MB,05,00
JOGFX6 R3G1075-04 1900 0.500 198 27 01/30/03 02710 01,04,00
BLK (QC 1D=43696) R301075-06 40 0.500 760 01/30/03 02/06 #B,07,00
LCS (QC ID=43696) R301075-05 22 0.500 733 01/30/03 02712 01,03,00
Duplicate (R301075-01) R301075-07 170 0.500 315 27 01/30/03 02/10 MB,05,00

(QC ID=43696)

Nominal values and limits from method 15 0.500 100 180
PROCEDURES REFERENCE GAMMA_GS AVERAGES * 2 SD MDA 600 + 1800
cP-050 Environmental Water Filtration and Preservation, FOR 7 SAMPLES YIELD +
rev 3
cP-100 Ge(Li) Preparation for Commercial Samples, rev 5
Lab id EBRLNE
Protocel Hanford
METHOD SUMMARIES Version Ver 1.0
Page 11 Form DVD-CMS$
SUMMARY DATA SECTION Version 3.06
Page 29 Report date 02/20/03




EBERLINE SERVICES/RICHMOND

Test C Matrix WATER
SDG 7432
Contact Melissa C. Mannion

RESULTS
LAB RAW SUF-
CLIENT SAMPLE 1D SAMPLE ID  TEST FIX

SAMPLE DELIVERY GROUP H2047
METHOD SUMMARY

CARBON 14 IN WATER
LIQUID SCINTILLATION COUNTING

PLANCHET Carbon 14

Client Hanford
Contract No. 630
Contract SDG H2047

Preparation batch 7043-036

JOOFX3 R301075-01 7432-001 561
JOOFX4 R301075-02 7432-002 666
JOOFX5 R301075-03 7432-003 u
JOOF X6 R301075-04 7432-004 u
BLK (QC 1D=43697) R301075-06 7432-006 u
LCS (QC ID=43696) R301075-05 7432-005 ok
Duplicate (R301075-01) R301075-07 7432-007 ok
Spike (R301075-02) R301075-08 7432-008 ok X
Nominal values and Limits from method RDLs (pLi/L) 200
105-D/K Rx Maste Water Sampling
METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL -
CLIENT SAMPLE ID SAMPLE ID  TEST FIX pCi/l L FAC TION % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 7043-036 20 prep error 10.0 ¥ Reference Lab Notebook 7043 pg. 036

JOOFX3 R301075-01 17 0.0300 100 357 2% 02704703 02704 LSC-005

JOOFX4 R301075-02 17 0.0300 100 57 22 02704703 02/05 LSC-005

JOOFX5 R301075-03 33 0.0300 100 100 22 02704703 02/05 LSC-005

JOOFX6 R301075-04 33 0.0300 100 100 22 02704703 02705 LSC-005

BLK (QC 1D=43697) R301075-06 0.99 1.00 100 100 02704703 02705 LSC-005

LES (QC ID=43696) R301075-05 0.96 1.00 100 100 02/04/03 02/05 LSC-005

Duplicate ¢(R301075-01) R301075-07 33 0.0300 100 100 22 02704703 02705 LSC-005
(QAC 1D=43698)

Spike {R301075-02) R301075-08 120 0.0200 100 _ 20 22 02/04/03 02705 LSC-005
(QC 1D=43699)

Nominal values and limits from method 200 0.0300 50 180

KMETHOD SUMMARIES
Page 12
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2047

Test C Matrix WATER Client Hanford

SDG 7432 METHOD SUMMARY, cont. Contract No. 630

Contact Melissa C. Mannion CARBON 14 IN WATER

Contract SDG_H2047

LIQUID SCINTILLATION COUNTING

PROCEDURES REFERENCE C14_CHEM_LSC AVERAGES + 2 SD MDA _32 t 76
CP-050 Environmental Water Filtration and Preservation, FOR 8 SAMPLES YIELD _100 * Q
rev 3
CP-241 Carbon-14 in Aqueous Samples, rev 4

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0 _

METHOD SUMMARIES

Page 13 Form DVD-CMS
SUMMARY DATA SECTION Version 3.06
Page 31

Report date 02/20/03




EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047
Test B Matrix WATER
SDG 7432 METHOD SUMMARY

Contact Melissa C. Mannion TRITIUM IN WATER

LIQUID SCINTILLATION COUNTING

RESULTS
LAB RAM SUF-
CLIENT SAMPLE ID SAMPLE ID  TEST FIX PLANCHET Tritium

Client Hanford
Contract No. 630
Contract SDG H2047

Preparation batch 7043-036

JOOFX3 R301075-01 7432-001 264000
JOOFX4 R301075-02 7432-002 259000
JOOFXS R301075-03 7432-003 138000
JOOFX6 R301075-04 7432-004 141000
BLK (QC 1D=43697) R301075-06 7432-006 u
LCS (QC [D=43696) R301075-05 7432-005 ok
Duplicate (R301075-01) R301075-07 7432-007 ok

Nominal values and limits from method RDLs (pCi/L) 400

105-D/H Rx Waste Water Sampling

METHOD PERFORMANCE

LAB RAW SUF- MDA ALIGQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL -

CLIENT SAMPLE 1D SAMPLE ID TEST FIX pCi/L L FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 7043-036 2o prep error 10.0 ¥ Reference Lab Notebook 7043 pg. 036
JOOFX3 R301075-01 210 0.0100 100 120 28 02/08/03 02/11 LSC-004
JOOFX4 R301075-02 210 0.0100 100 120 28 02/08/03 02/11 LSC-004
JOOFX5 R301075-03 200 0.0100 100 120 28 02/08/03 02/11 LSC-004
JOOFX6 R30M075-04 210 0.0100 100 120 28 02/08/03 02/11 LSC-004
BLK (QC ID=43697) R301075-06 21 1.00 10 120 02/08/03 02/11 LsC-004
LCS (QC 1D=436%6) R301075-05 21 1.00 10 120 02/08/03 02/11 LsC-004
Duplicate (R301075-01) R3G1075-07 210 0.0100 100 120 28 02708703 02/11 LSC-004

(QC 1D=43698)
Nominal values and Limits from method 400 0.0100 25 180

PROCEDURES REFERENCE  906.0_H3 LSC

AVERAGES + 2 SD
FOR 7 SAMPLES

MDA 15C + 180
YIELD __ 74 + _ 88

CP-050 Environmental Water Filtration armd Preservation,
rev 3
CP-210 Tritium in Water Samples by Distillation, rev &

METHOD SUMMARIES
Page 14
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Test NI_L Matrix WATER
SD6 7432
Contact Melissa C. Mannion

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2047

METHOD SUMMARY
NICKEL-63 IN LIQUID
LIQUID SCINTILLATION COUNTING

Client Hanford
Contract No. 630
Contract $DG_H2047

RESULTS

LAB RAMW  SUF-
CLIENT SAMPLE 1D SAMPLE 1D TEST FIX PLANCHET Nickel 63
Preparation batch 7043-036
JOOFX3 R301075-01 7432-001 2250
JOOFX4 R301075-02 7432-002 2090
JOOFX5 R301075-03 7432-003 14.2
JOOFX6 R301075-04 7432-004 10.6
BLK (QC ID=43697) R301075-06 7432-006 u
LCS (QC 10=43696) R301075-05 7432-005 ok
Duplicate (R301075-01) R301075-07 7432-007 ok

Nominal values and limits from method
105-D/H Rx Waste Water Sampling

RDLs (pCi/L) 15

METHOD PERFORMANCE

LAB RAM SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL -
CLIENT SAMPLE 1D SAMPLE ID  TEST FIX pCi/L L FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 7043-036 20 prep error 10.0 X Reference Lab Notebook 7043 pg. 036
JOOFX3 R301075-01 4.3 0.250 100 63 24 02/06/03 02707 LSC-005
JOOFX4 R301075-02 3.3 0.400 98 _ 43 24 02/06/03 02/07 LSC-005
JOOFX5 R301075-03 2.1 0.400 100 100 24 02/06/03 02/07 LSC-005
JOOFXE R301075-04 2.1 0,400 100 100 24 02/06/03 02/07 LSC-005
BLK (QC ID=43697) R301075-06 3.4 0.250 100 100 02/06/03 02/07 LsSC-005
LCS (QC 1D=43696) R301075-05 3.4 0.250 100 100 02/06/03 02/07 LSC-003
Duplicate (R301075-01) R301075-07 4.2 0.250 100 &3 25 02/06/03 02/08 LSC-005
(QC 1D=43698)
Nominal values and Limits from method 15 0.250 50 180
PROCEDURES REFERENCE NI163_LSC AVERAGES t 2 SD MDA __ 3.3 1.8
cp-050 Environmental Water Filtration and Preservation, FOR 7 SAMPLES YIELD _100 t 2
rev 3
RP-431 Nickel-63 Purification, rev &

METHOD SUMMARIES
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EBERLINE SERVICES/RICHMOND

SDG 743

SAMPLE DELIVERY GROUP H2047

2 Client Hanford

Contact Mel

REPORT GUIDE Contract No.

issa C. Mannion

Case no SDG _H2047

SAMPLE SUMMARY

The

The

generated QC samples.
show this at the analysis level.

Sample and QC Summary Reports show all samples, including QC

gsamples, reported in cne Sample Delivery Group (SDG).

The Sample Summary Report fully identifies client samples and gives the
corresponding lab sample identificatiocn.
the sample level how the lab organized the samples intoc batches and

The Preparation Batch and Method Summary Reports

following notes apply to these reports:
LABR SAMPLE ID is the lab's primary identification for a sample.

DEPARTMENT SABMPLE ID is an alternate lab id, for example one
assigned by a radiochemistry department in a lab.

CLIENT SAMPLE ID is the client's primary identification for a
sample. It includes any sample preparation done by the client
that is necessary to identify the sample.

QC BATCH is a lab assigned code that groups samples to be
processed and QCed together. These samples should have gimilar
matrices.

QC BATCH is not necessarily the same as SDG, which reflects
samples received and reported together.

All Lab Control Samples, Method Blanks, Duplicates and Matrix
Spikes are shown that QC any of the samples. Due to possible
reanalysesg, not all results for all these QC samples may be
relevant to the SDG. The Lab Control Sample, Method Blank,
Duplicate, Matrix Spike and Method Summary Reports detail these
relationships.

The QC Summary Report shows at

REPORT GUIDES
Page 1
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EBERLINE

SDG 7432

Contact Melisgsa €. Mannion

SAMPLE DELIVERY GROUP H2047

REPORT GUIDE

SERVICES/RICHMOND

Client Hanford
Contract No. 630
Case no SDG _H2047

PREPARATION BATCH SUMMARY

basis.

P One or more results are 'preliminary’'.
ready for final reporting.

Cther lab defined qualifiers may occur.
should be addressed in the SDG narrative.

The Preparation Batch Summary Report shows all preparation batches in
one Sample Delivery Group (SDG) with information necessary to check the
completeness and consistency of the SDG.

The following notes apply to this report:

* The preparation batches are shown in the same order as the
Method Summary Reports are printed.

* Only analyses of planchets relevant to the SDG are included.

* Each preparation batch should have at least one Method Blank
and LCS in it to validate client sample results.

* The QUALIFIERS shown are all gualifiers other than U, J, B, L
and H that occur on any analysis in the preparation batch. The
Method Summary Report has these qualifiers on a per sample

These gqualifiers should be reviewed as follows:

X Some data has been manually entered or modified.
Transcription errors are possible.

2 There were two or more results for one analyte on one
planchet imported at one time.
not be the same as on the raw data sheets.

The data is not

The results in DVD may

In general, these

REPORT GUIDES
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047

SDG 7432 Client Hanford
Contact Melisgsa C. Mannion REPORT GUIDE Contract No. 630
Case no SDG H2047
WORK SUMMARY

rel
oft

*

The Work Summary Report shows all samples,

including QC samples, and all
evant analyses in one Sample Delivery Group (SDG). This report is
en useful as supporting documentation for an invoice.

The following notes apply to this report:

TEST is a code for the method used tc measure associated
analytes. Results and related information for each analyte

are on the Data Sheet Report. In special cases, a test code
used in the summary data section is not the same as in
associated raw data. In this case, both codes are shown on the
Work Summary.

SUFFIX is the lab's code to distinguish multiple analyses
(recounts, reworks, reanalysgseg) of a fraction of the sample.
The suffix indicates which result is being reported. An empty
suffix normally identifies the first attempt to analyze the
sample.

The LAB SAMPLE ID, TEST and SUFFIX uniquely identify all
supporting data for a result. The Method Summary Report for
each TEST has method performance data, such as yield, for each
lab sample id and suffix and procedures used in the method.

PLANCHET is an alternate lab identifier for work done for one
test. It, combined with the TEST and SUFFIX, may be the best
link to raw data.

only analyses that directly QC some regular
The Lab Control Sample, Method Blank,

For QC samples,
sample are shown.

Duplicate, Matrix Spike and Method Summary Reports detail these
relationships.
The SAS (Special Analytical Services) Number is a client or lab

assigned code that reflects special processing for samples, such
as rapid turn around. Counts of tests done are lists by SAS

number since it is likely to affect prices.

REPORT GUI
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047
SDG 74232 Client Hanford

Contact Melissa C. Mannion REPORT GUIDE Contract No. 630

Case no SDG H2047

DATA SHEET

The Data Sheet Report shows all results and primary supporting
information for one client sample or Method Blank. This report
corresponds to both the CLP Inorganics and Organics Data Sheet.

The following notes apply to this report:

* TEST is a code for the method used to measure an analyte. If
the TEST is empty, no data is available; the analyte was not
analyzed for.

* The LAB SAMPLE ID and TEST uniquely identify work within the
Summary Data Section of a Data Package. The Work Summary and
Method Summary Reports further identify raw data that underlies
this work.

The Method Summary Report for each TEST has method performance
data, such as yield, for each Lab Sample ID and a list of
procedures used in the method.

* ERRORs can be labeled TOTAL or COUNT. TOTAL implies a
preparation (non-counting method} error has been added, as
sgquare root of sum of squares, to the counting error denoted by
COUNT. The preparation errors, which may vary by preparation
batch, are shown on the Method Summary Report.

* A RESULT can be 'N.R.' (Not Reported). This means the lab did
this work but chooses not to report it now, possibly because it
was reported at another time.

* When reporting a Method Blank, a RESULT can be 'N.A.' (Not
Applicable). This means there is no reported client sample work
in the same preparation batch as the Blank's result. This is
likely te occur when the Method Blank is associated with
reanalyses of selected work for a few samples in the SDG.

The following qualifiers are defined by the DVD system:

U The RESULT is less than the MDA (Minimum Detectable Activity).

Lab id EBRLNE
Protocol Hanford

REPORT GUIDES Version Ver 1.0
Page 4 Form DVD-RG
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047
SDG 7432 Client Hanford

Contact Meligsa €. Mannion GUIDE, cont. Contract No. 630 !
Case no SDG H2047

DATA SHEET

If the MDA is blank, the ERROR is used as the limit.

J The RESULT is less than the RDL (Required Detection Limit) and
no U qualifier is assigned.

B A Method Blank associated with this sample had a result without
a U flag and, after correcting for possibly different aliquots,
that result is greater than or egqual to the MDA for this sample.
Normally, B is not assigned if U is. When method blank
subtraction is shown on this report, B flags are assigned based
on the unsubtracted values while U's are assigned based on the
subtracted cnes. Both flags can be assigned in this case.

For each sample result, all Method Blank results in the same
preparation batch are compared. The Method Summary Report

documents this and other QC relationships.

L Some Lab Control Sample that QC's this sample had a low
recovery. The lab can disable assignment of this qualifier.

H Similar to 'L' except the recovery was high.
P The RESULT is '‘preliminary’.

X Some data necessary to compute the RESULT, ERROR or MDA was
manually entered or modified.

2 There were two or more results available for this analyte. The
reported result may not be the same as in the raw data.

Other qualifiers are lab defined. Definitions should be in the
SDG narrative,

The following values are underlined to indicate possible problems:

* An MDA is underlined if it is bigger than its RDL.

Lab id EBRLNE
Protocecl Hanford
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047

SDG 7432 Client Hanford
Contact Melissa C. Mannion GUIDE, cont. Contract No. 630

Case no SDG H2047

DATA SHEET

*

An ERROR is underlined if the 1.64% sigma counting error is
bigger than both the MDA and the RESULT, implying that the MDA
may not be a good estimate of the 'real' minimum detectable
activity,.

A negative RESULT is underlined if it is less than the negative
of its 2 sigma counting ERROR.

When reporting a Method Blank, a RESULT is underlined if
greater than its MDA. If the MDA is blank, the 2 sigma counting
error is used in the comparison.

Lab id

Protocol
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EBERLINE SERVICES/RICHMOND

SDG 7432

SAMPLE DELIVERY GROUP H2047
Client Hanford

Contact Melissa C. Mannion REPORT GUIDE Contract No. 630

Case no SDG _H2047

LAB CONTROL SAMPLE

supporting

ugage.

amount .

The Lab Control Sample Report shows all results, recoveries and primary

information for one Lab Control Sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar

Refer to its Report Guide for details.

* An amount ADDED is the lab's value for the actual amount spiked
into this sample with its ERROR an estimate of the error of this

An amount added is underlined if its ratio to the corresponding

RDL is ocutside protocol specified limits.

REC (Recovery} is RESULT divided by ADDED expressed as a
percent.

The first, computed limits for the recovery reflect:

1. The error of RESULT, including that introduced by
rounding the result prior teo printing.

they

for the

ranges.

If the limits are labeled (TOTAL), they include
preparation error in the result. If labeled (COUNT),

do not.

2. The error of ADDED.

3. A lab specified, per analyte bias. The bias changes the
center of the computed limits.

* The second limits are protocol defined upper and lower QC limits

recovery.

* The recovery is underlined if it is cutside either of these

REPORT GUIDES
Page 7
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047
SDG 7432

Client Hanford

Contact Meligsa C. Mannion REPORT GUIDE Contract No. 630

Case no SDG H2047

DUPLICATE

The following notes apply to this report:

* All fields in common with the Data Sheet Report have

as a percent.

a '-' is printed.
For an analyte, if the lab did work for both samples
data for only one, the MDA from the sample with data
the other's result in the RPD.

* The first, computed limit is the sum, as sqguare root

squares, of the errors of the results divided by the
result as a percent, hence the relative error of the

printing.

in the RESULTs. If labeled CNT, it does not.
This value reported for this limit is at most 999.
* The second limit for the RPD is the larger of:

1. A fixed percentage specified in the protocol.

The Duplicate Report shows all results, differences and primary
supporting information for one Duplicate and associated Original sample.

gimilar

usage. This applies both to the Duplicate and Original sample
data. Refer to the Data Sheet Report Guide for details.

If the Duplicate has data for a TEST and the lab did not do this
test to the Original, the Original's RESULTs are underlined.

* The RPD (Relative Percent Difference) is the absolute value of
the difference of the RESULTs divided by their average expressed

If both RESULTs are less than their MDAs, no RPD is computed and

but has
is used as

of sum of
average
difference

rather than the error of the relative difference. The errors
include those introduced by rounding the RESULTs prior to

If this limit is labeled TOT, it includes the preparation error

REPORT GUIDES
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EBERLINE

SEG 7432

Contact Melissga ¢. Mannion

SAMPLE DELIVERY GROUP H2047

GUIDE, cont.

DUPLICATE

SERVICES/RICHMOND

Client Hanford
Contract No. 630
Case no SDG H2047

limit.

2. A protocol factor
a percent of the average result.
when the results are close to the MDAs.

their one sigma errors,

Except for differences due to rounding,
same as the RPD divided by the first RPD limit with the
limit scaled to 1 sigma.

typically 2 or 3,

(typically 2) times the average MDA as
This limit applies

* The RPD is underlined if it is greater than either limit.

* If specified by the lab, the second limit column is replaced by
the Difference Error Ratic (DER), which is the absolute value
of the difference of the results divided by the quadratic sum of
the same errors as used in the first

* The DER is underlined if it is greater than the sigma factor,
shown in the header for the first RPD limit.

the DER is the

REPORT GUIDES
Page 9
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047

SDG 7432 Client Hanford
Contact Meligsa C. Mannion REPORT GUIDE Contract No. 630

Case no SDG _H2047

MATRIX SPIKE

The Matrix Spike Report shows all results, recoveries and primary
supporting information for one Matrix Spike and associated Original
sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar
usage. This applies both to the Spiked and Original sample
data. Refer to the Data Sheet Report Guide for details.

If the Spike has data for a TEST and the lab did not do this
test to the Original, the Original's RESULTs are underlined.

* An amount ADDED is the lab's value for the actual amount spiked
into the Spike sample with its ERROR an estimate of the error of

this amount.

An amount is underlined if its ratio to the corresponding RDL is
outside protocol specified limits.

* REC (Recovery) is the Spike RESULT minus the Original RESULT
divided by ADDED expressed as a percent.

* The first, computed limits for the recovery reflect:

1. The errors of the two RESULTs, including those
introduced by rounding them prior to printing.

If the limits are labeled (TOTAL), they include
preparation error in the result. If labeled (COUNT},
they do not.

2. The error of ADDED.

3. & lab specified, per analyte bias. The bias changes the
center of the computed limits.

* The second limits are protocol defined upper and lower QC limits

Lab id EBRLNE
Protocol Hanford

REPORT GUIDES Version Ver 1.0
Page 10 Form DVD-RG
SUMMARY DATA SECTION Version 3.06
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047

SDG 7432 Client Hanford
Contact Melissa C. Mannicn GUIDE, cont. Contract No. &30
Case no SDG H2047

MATRIX SPIKE

for the recovery.

These limits are left blank if the Original RESULT is more than
a protocol defined factor (typically 4) times ADDED. This is a
way of accounting for that when the spike is small compared to
the amount in the original sample, the recovery is unreliable.

* The recovery is underlined (out of spec) if it is outside either
of these ranges.

Lab id EBRINE
Protocol Hanford

REPORT GUIDES Version Ver 1.0
Page 11 Form DVD-RG
SUMMARY DATA SECTION Version 3.06
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP E2047

SDG 7432 Client Hanford

Contact Melissa C. Mannion REPORT GUIDE Contract No. 630
Case no SDG_H2047

METHOD SUMMARY

The Method Summary Report has two tables. One shows up to five results
measured using one method. The other has performance data for the
method. There is one report for each TEST, as used on the Data Sheet
Report.

The following notes apply to this report:

* TFach table is subdivided into sections, one for each preparation
batch. A preparation batch is a group of aliquots prepared at
roughly the same time in one work area of the lab using the same
method.

There should be Lab Contrcol Sample and Method Blank results in
each preparation batch since this close correspondence makes the
QC meaningful. Depending on lab policy, Duplicates need not
occur in each batch since they QC sample dependencies such as
matrix effects.

* The RAW TEST column shows the test code used in the raw data to
identify a particular analysis if it is different than the test
code in the header of the report. This occurs in special cases
due to method specific details about how the lab labels work.

The Lab Sample or Planchet ID combined with the (Raw} Test Code
and suffix uniquely identify the raw data for each analysis.

* If a result is less than both its MDA and RDL, it is replaced by
just 'U' on this report. If it is greater than or equal to the
RDL but less than the MDA, the result is shown with a 'U' flag.

The J and X flags are as on the data sheet.
* Non-U results for Method Blanks are underlined to indicate
possible contamination of other samples in the preparation

batch. The Method Blank Report has supporting data.

* Lab Control Sample and Matrix Spike results are shown as: ok, No
data, LOW or HIGH, with the last two underlined. 'No data'

Lab id EBRLNE
Protocol Hanford

REPORT GUIDES Version Vexr 1.0
Page 12 Form DVD-RG
SUMMARY DATA SECTION Version 3.06
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EBERLINE SERVICES/RI
SAMPLE DELIVERY GROUP H2047

CHMOND

SDG 7432 Client Hanford
Contact Melisga €. Mannion GUIDE, cont. Contract No. 630
Case no SDG H2047
METHOD SUMMARY
means no amount ADDED was specified. 'LOW' and 'HIGH!

data.

the RPD is underlined on the Duplicate Report.
for supporting data.

largest MDA. If not all these results have the
smallest one.

MDAs are underlined if greater than the printed
for the method.
value specified for the method.

* Dilution factors are underlined if greater than

value specified for the method.

method. Residues are not printed if yields are.

range specified for the method.

this test is only approximate.

correspond to when the recovery is underlined on the Lab Control
Sample or Matrix Spike Report. See these reports for supporting

+ Duplicate sample results are shown as: ok, No data, or OUT, with
the last two underlined. 'No data' means there was no original
sample data found for this duplicate. 'OUT' corresponds to when

* If the MDA column is labeled 'MAX MDA', there was more than one
result measured by the reported method and the MDA shown is the

MAX MDA reflects only those results with RDL equal to the

* Aliquots are underlined if less than the nominal value specified

* Prepareation factors are underlined if greater than the nominal

* Residues are underlined if outside the range specified for the

* Yields, which may be gravimetric, radiometric or some type of
recovery depending on the method, are underlined if outside the

* Efficiencies are underlined if outside the range specified for
the method. Efficiencies are detector and geometry dependent so

See this report

same RDL, the

RDL.

the nominal

REPORT GUIDES
Page 13
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EBERLINE SERVICES/RICHMOND

SDG 7432

Contact Melisga C. Mannion

SAMPLE DELIVERY GROUP H2047
Client Hanford
GUIDE, cont. Contract No. 630
Case no SDG _H2047

METHOCD SUMMARY

it.

For some methods,

* Count times are underlined if less than the nominal wvalue
specified for the method.

*+ Resolutions (as FWHM; Full Width at Half Max} are underlined if
greater than the method specified limit.

* Tracer drifts are underlined if their absolute values are
greater than the method specified limit. Tracer drifts are
not printed if percent moistures are.

* Days Held are underlined if greater than the holding time
specified in the protocol.

* Analysis dates are underlined if before their planchet's

preparation date or, if a limit is specified, too far after

ratios as percentages and error estimates for them are
computed for pairs of results. A ratic column header like '1+3' means

the ratio of the first result column and the third result column.

Ratics are not computed for Lab Control Sample, Method Blank or
Matrix Spike results since their matrices are not necessarily
similar to client samples'.

The error estimate for a ratio of results from one planchet reflects
only counting errors since other errors should be correlated. For a

for the planchets.

ratic involving different planchets, if QC limits are computed based on
total errors, the error for the ratio allows for the preparation errors

The ratio is underlined (out of spec) if the absolute value of its
difference from the nominal value is greater than its error estimate.
If no nominal value is specified, this test is not dcne.

For Gross Alpha or Gross Beta results, there may be a column showing the
sum of other Alpha or Beta emitters. This sum includes all relevant

REPORT GUIDES
Page 14
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H2047
SDG 7432 Client Hanford

Contact Melissa €. Mannion GUIDE, cont. Contract No. 630

Case no SDG_H2047

METHOD SUMMARY

results in the DVD database, whether reported or not. Results in the
sum are weighted by a particlesg/decay value specified by the lab for
each relevant analyte. Results less than their MDA are not included.
No sums are computed for Lab Control, Method Blank or Matrix Spike
samples since their various planchets may not be physically related.

If a ratio of total isotopic to Greoss Rlpha or Beta is shown, the error
for the ratic reflects both the error in the Gross result and the sum,
as square root of sum of scquares, of the errors in the isotopic results.

For total elemental uranium or thorium results, there may be a column
showing the total weight computed from associated isotopic results.
Ignoring results less than their MDAs, this is a weighted sum of the
isotopie¢ results. The weights depend on the molecular weight and
half-life of each isotope soc as to convert activities {decays) to weight
{atoms) .

If a ratio of total computed to measured elemental uranium or thorium is
shown, the error for the ratic reflects the errors in all the

measurements.
Lab id EBRLNE
Protocol Hanford
REPORT GUIDES Version Ver 1.0
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-025 IP"‘“ o 174
Collector Company Contact Telephone No. Project Coordinator i 7¥e
GALE RIKXI THOREN 521-8003 KESSNER, H Price Code 7L, Data Turnaround
roject Designation Sampling Location ; SAF No. ; ; 21 Days
105-D/H Rx Waste Water Sampling 100-H HR0%'7 / 7432 BO1-108 Air Quality ]
Ice Chest No. : Field Logbook No. COA 40 e  [Method of Shipment
=EE e EL-1518-2 RIOSHX2F2€~ g3 | FEDEX
Shi To OfTsite Property No. Bill of Lading/Air Bill e
JRECRA 95)(30 -I1T % o g"_F g IRV
PPOSSIBLE SAMPLE HAZARDS/REMARKS N B T I R i
— — P . HNO3 10 pH Mone None HNO3 wpll ] MaOH w pH } ZnAc+NaQOH Cool 4C Cool 5C HCl1a pH <2 | Coolegdo 4C
ER'D { D A"C»T] \} c e To~d GQF}‘-I reservation < < »= 12 Cool 4C | ta pkl >9 Cool , Coogc p
. o P r P P T P r a a
Special Handling and/or Storage Type of Container | / "
_ 5 I ] 1 1 1 /
MO No. of Container(s)
Volume 1000mL F25mL 125mL 500mL 500mL 500mL 500mL 5oy 125mL 1000mL
See item {1)in | Trittum - H3 Carbon-14  [Seeitem (2)in Total Sulfides - 5030 [See item (3} in g— 160.2; TOC -415.1 PCBs - 3082
: Special : Special Cyanide - 9010 S - 160.1
SAMPLE ANALYSIS Ingtructions. [nsuructions
Sample No. Matrix * Sample Date Sample Time
JOOFX3 WATER /= -03 | 0255 X X X i d
J00Fx4 WATER | /oy -02 | OZ2/0 | X | X X e
Joo 2 ©7 WATEK V
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
{Re“nquisﬁd By/Removed From Date/Time |Received By/Stored In Date/Time ** The ERC acknowledges that the analytical holding time for Nitrate by EPA Method 300.0 or method
. - 9056 will not be met. =Sodinien
.-DJC ce é/M / ,4 &> - / c"a ‘EBF ’ A ] L{ i 1600 ** The laboratory is to analyze pH within 24 hours of sample receipt. :i:f-..,
Relinquished By/Rerfioved From Date/Time Recetved Bnytored n Date/Time | f-'ﬂ’G" §1=Studge
I 2729 1 jbe ooz —(- ‘f flloey ! "}l edq (1) Americiun-241; Gamma Spectrascapy(Water) (Cesium-137, Cobalt-60, Europium-152, Europiwn- [ W = waier
. — 134, Europium-155}; Gamma Spec - Add-on {Barium-133}; Nickel-63; Neptunium-237; Isotopic i :r
Relinguished By/Removed From g 1e/Time  } ooe IR“""Cd By ored In M Plutonium; Slron:iu:n -89,90 — Total Sr; [sotapic Thoriwm ("I'Imrium—ns, Thorium-232) ; [sotopic st,,,m Salids
EM%E-&L'E e, - [{9' -, Fe EX', Uranium DL=Drum Liquids
Relinquished By/Removed From —J  Dae/Time l By/Stored In Date/Time (2) ICP Metals - 60L0A {TAL) {Barium, Cadmium, Chromium, Silver); ICP Metals - 6010A (Add-on} | T=Tissee
! E l l [ {Arsenic, Lead, Selenium}; Mercury - 7470 - (CV) I\_"_':w':':
Dm??l-’ ~ ?’ U3 be {3) IC Anions - 300.0 {Bromide, Chloride, Fluoride, Nitrale, Nitrite, Phosphate, Sutfate}; pH (Water) - V_V:‘:d,ﬁm
Relinquished By/Removed From Date/Time [Heceived By/St Date/Time 5040 X=Other
Personnel not available to
Relinquished ByRemoved Fro Date/Time Received By/Stored In Date/Thme relinquish samples from the 372
. v m . Ref # on_[ /14 IQ_}ak
LABORATORY | Reccived By Title Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION




Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BO1-108-026 [Pe= 1 of 7P M <y
Collector Company Contact Telephone No, Project Coordinator .
GALE ./, AL RIKK1 THOREN $31.8003 KESSNER. 1H Price Code 7L, Data Turnaround
roject Desngnat-on Sampling Location SAF No. ; Hy T 21 Days
105-D/H Rx Waste Water Sampling 100-D HAOYV7 ( 7432 BOI-108 Air Quality |7
lee Chest No. Field Logbook No. COA c;’ e Method of Shipment
SF E QF— EL-1518-2 RIOSDX2EIE [ 760 3 FED EX
Shi To Ofisite Property No. Bill of Lading/Air Bill No.
CRA ACZS 1y SE¥E Os5P—
POSSIBLE SAMPLE HAZARDS/REMARKS V7~ 7 7\ 7771 TV - B
T HNOA HNO) NaDH 1o pH | ZnActNaOH | Coot 4C Coot4C | HCl@pH <2 | Coalgo 4C
"+‘ :T §O F p ¢ B Preservation " qm o one one ,qm P >-.I2{(.":nll,4c to pHc :9.0:0! * ” Co‘:)rpdc
-
G
'S =g . P P P P P 2 P P aG 2
Special Handlmg and/or Storage Type of Container /
. 5 1 1 t ¥ 1 H 1 4
” o ‘ No. of Container(s) .
Volume 1000mL 125mL 125mL 300mL 500mL 500mL. 500mL Ny 125mL 1000mL
See item (1) in | Tritium - H3 Carbon-14  [Sce item (2) in Total Sulfides - 9030]See item (1} in -160.2; | TOC-415.) | PCBs- 8082
. Special Spocial Cyanide - 9010 Special S - 1601
Instructions. ions. ong
SAMPLE ANALYSIS ratructions Instructions g
Sample No. Matrix * Sample Date Sample Time
00PXS W | /=03 | 70 | X [ x| X p
JOOFXE : — - .
WATER | fopef g3 (270 | X | A | X Z
P
//
//
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
rllciinquishcd By/Removed From Date/Time )35  [Received By/Stored In DateTime ] £coe0 | ** The ERC acknowledges that the analytical holding time for Nitrate by EPA Method 300.0 or method smson
= 9056 will not be met. ~Scdin
Q -F lﬂhﬂ'\ -Ju-o o2 D 11 ms R l- I"f v **+ The laboratory is to analyze pH within 24 hours of sample receipt. :S,.::dm
Relinquished Sy/Removed From—— Date/Time fcxyg  [Reccived By/Siored In (2=  Date/Time Si-Stndge
l19 |_(1) Americiun-241; Gamma Spectroscopy(Water) {Cesium-137, Cobalt-60, Europium-132, Europium- | W= Water
-——ts " 154. Europium-155}; Gamma Spec - Add-on {Barium-133}: Nickel-63; Neptunium-237; Isotopic 0=l
F— - . - =133y - 1 SR 5 237 = Air
“i"c";“';‘fdgﬂ“;;ﬁ meR ; ED"‘*'[““%”‘ {Received By/Stored In q[ Lj' Date/Time ] 80@ | piyniym: Strontivm-29.90 — Totab Sr; Isolopic Thorium { Thorium-228, Thorim-232); lsctopic Bt Soids
Mg -t p s é - J 1503 | Urniom DL +Drum Liquids
Relinguished By/Removed FroTn Date/Time Do Reccived By/Storéd In =Drate/Time 1350 (2) ICP Metals - 6010A (TAL) {Barium, Cadmium, Chromium, Silver}; ICP Metals - 6010A (Add-on) :’;‘"'\SM
@ E_F‘ b 1‘1 _ B 15 B {Arsenic, Lead, Selenium); Mercury - 7470 - (CV) L":_v":
L f (-4 ¥ e r 72 ( 11 (3) IC Anions - 300.0 {Bromide, Chioride, Fluoride, Nitrate, Nitrite, Phosphale, Suifate}; pH (Water) - V_v-:“,;u
Relinquished Byt"llﬁﬁ'-'-J oved From = Date/Time chelved By!Stored n Date/Time #0000 9040 X=Other
2 Jereo® [900 -
elinquished By/Removed From ate/Time bﬂﬂ Daie/Time
€6 . G’I
LABORATOR Y~ Receiv Title ‘ l ?- l(jDau:n’T ime
SECTION (\ / - > 03 ¢
FINAL SAMPLE | Disposal Method ) Disposed By Date/Time
DISPOSITION

BHI-EE-011 (03/01/2002)




s

MR‘FLLJ\ 10 oy

Crllondes CHS Dz 0 foN16

Relinquished By/Remoyed JFrom
S Bl 5 o3

Reiinquished ByfRemoved From Date/Time Received By/Stored In Date/Time
Lige3 /106 Siemadlld 1503 1400
" Date/Time Received By/Stored In Date/Time

Sample originally sent to RCF for on site
analysis. Page 2 of € represents custody
transfer to RCF. The sample was picked up
from RCF and re-labeled for off-site analysis,
A new COC was generated for appropriate off

=

Z o2
P S 1
Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-023 I e = -
KCollector Company Contact Telephone No. Project Coordinator L Data T d
GALE RIKK! THOREN 521-8003 KESSNER, JH Price Code 7L ;; ;;13"0““
. A . - ours
'roject Designation Sampling Location SAF No. Air Oualit
105-D/H Rx Waste Water Sampling 100-H HMHR0Y7 7’—/32 BO1-108 Quality []
Ice Chest No. Field Logbook No. COoA Method of Shipment  Jzo +#27
R C _17-074 EL~- 1518~ th:mzrzc EEBER- (v, VG CL.E
Shipped To Oflsite Property No. Bili of Lading/Air Bill No.
Radiological Counting Facility , N A v ’4 ' -
POSSIBLE SAMPLE HAZARDS/REMARKS
None
K — Preservation
B'D\DAFC' yc Type of Contai F
Special Handling and/or Storage e e
Mﬂ e No. of Container(s) !
Volume 125mL
RaidSarem
8 LYSIS GEA
AMPLE ANALYS y 2
1842
Sample No. Matrix * Sample Date Sample Time
JOOFX1 WATER /793 | oS O
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
[Relinquished By/Removed Date/Time Received By/Siored In Date/Time S-Sail
23 (A LE &ﬂﬁ/ /779¢ 3 oo | PEF | A‘ (1yosd Joo0 Personnet not a\;alh;ble t(:hc 3728’2“ :gi:i.;nem
elinquished Bymemuvgﬁ From Date/Time 70 Received By/Stored In Date/Time gy gy relinguish samples ru’m s 1= Shudge
g ; o Ref # on_j /]S 53 W = Water
[ I? 3 72 ER B ] 52> 2:29
Relinguished By/Removed From Date/Time Q2t¢  [Received By/StorsdTn Date/Tim Doehrum Selids

Di=0rm Liquids
T=Tissue
WI=iVipe
Le=Liguid
W=Veyclation

[~ X=Onher

3 site custody transfer. Pagel  of <
- yev. 1 Dm/jr.fns FB 5515 7[5 / 71{ o represents custody transfer to offsite
Relinquished By/Removed From ime Y "W\J [ l% '[% b@ laboratory for directed anslysis.
LARORATORY |Received By Title Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION
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Pag 1
Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-024 |Pae A~ 1
Collector Company Contact Telephone No. Project Coordinator ) Data Turnaround
GALE RIKKI THOREN 521-8003 KESSNER, JH Price Code 7L, ;4 H
. - 3 ours
[Project Designation Sampling Location / ) SAF No. Air Quality
105-D/H Rx Waste Water Samplifig 100-D Ha’)ﬁ ’y7 7‘/32— BO1-108 Q O
Tce Chest No. Field Logbook No. coA M1efDx 200¢ |Method of Shipment  AFA7 703
EFc a7-0749 FL-ISIR~2. RIOSBXIERE RN OV VEHICLE
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Radiological Counting Facility Ly =a e
POSSIBLE SAMPLE HAZARDS/REMARKS
‘[’?‘_‘4' b ecdr e Preservation ome
[ie &0 P
Ke Type of Container
Special Handling and/or Storage P -
” No. of Container(s)
* 125mL
Volume m
St
‘ GEA
SAMPLE ANALYSIS
Sample No. Matrix * Sample Date Sample Time i
JOOFX2 WATER t-1g-.03 |Jela X lIongL
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
Relinquished By/Removed From Date/Time | 380 Raceived_ By/Stored In Date/Time 136 SeSoll
Alibn 1yH 7SR 1/¢-a3 St
Relinquished Byfemaved From » - DeTime Received By/Stored In Date/Time Sample originally sent to RCF for on site St-Shudge
Rt fr—EE rmsvs — analysis. Page Zof 2representscustody v
= = - - ransfer o RCF. Th ick i
Relinquished ByMefoved From Date/Time ) Boo  |Reccived By/Stored In Date/Time § oy g up from RCF and r,j:;::f;cf:: :r';-l ::;:d ;S:Dmm Solids
bj' D 'i s 5& I -I;'ﬂ ) W, [ }f‘ﬁ 3 analysis. A new COC was generated for 2:::::» Liqukls
Religquished By/Removed From Date/Time ¢ o [Received By, Date/Time appropriate off site custody transfer. Page Wi=Wipc
R0 e\ (e s a2 j50pf 0D | ety i o o
- r
Relinquished By/Remoyed From Date/Time Received By/Siored | Date/Time irccted analvsis, Xnhor
07/ |4 05 ) /1S5S0l /¥ad
Relinquished By/Removed From Date/Time Received By/Stor Date/Time
(T Lr5an LLLS Ko7/, //.5}} /9/5 —
LABORATHRY | Recei Title ate/Time
SECTION % ;@_,L (z _ - [(»03 (0-0)
FINAYL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION
BHILEE_A14 (03/04 /007 s C ik P IV 1 &) S lebwie Conr 74 ther



EBERLINE SERVICES ANALYTICAL SERVICES GROUP
Richmond, CA Laboratory

SAMPLE RECEIPT CHECKLIST

) SAMPLE RECEIPT
Client: B H \ . ~ Date/Time received [OO 0 I- I?WUS
CoC No. BO_L" (Q‘BULS ' .

Container |.D. No. _‘EM___ Requested TAT [Days] ?\ ! P.O. Rgceived Yes [ JNo[ ]
_ INSPECTION
1._' Custedy seals on shipping contajner intact? Yes [ L4~ No[ 1] N/IAL )
2. Custody seals on shipping container dated & signed? Yes T No [ ] N/A T ]
3. Custody seals on sample containers intact? Yes "] Nol ] N/A T )
4. Custody-seals an sample containers dated & signed? Yes [V’/” No[ ] N/AT 1
5. Packing material is: _ 3 Wet [ ] Dry [ “/
6. Number of samples In shipping container:
7. Number of containers per sample: _ {Or see CoC /)
8. Paperwark agrees with samples? Yes [ ] No’ { l/]/
9. Samples have: Tape | l,}/Hazard tabels [ ] Rad labels [ L]{ppropriate sample labels [ “’(
10. Samples are: In good condition [\/I Lezking [ ] Broken Container[ ] Missing [&-—\
11.  Describa any anomalies: ~ShretéiT Fo-Fx—1ts SN ~r A
—Rot—wor—ReTEVRE — 277 1/17/3 o
13. Was P.M. notified of any anomalies? Yes [1/1/ Ne[ ] Date { - r?"(/-%
14, Received b j&]: & . Date: |+ Time: [()0 :-2

Customer Sample Customer Sample
No. cpm . mr/hr wipe No. . cpm mrihr wipe
len Chamber Ser. No. Calibration dete
Alpha meter Ser. No. Callbration date
Survey Meter Ser. No. . N " Calibration date

Form SCP-01.2, 05-03-02 "50 yesrs of quality nuclear services”



Lionville Laboratory, Inc.

VOA ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD B01-108, H2047

FE5 2003

DATE RECEIVED: 01/17/03 LVL LOT # :0301L515

CLIENT ID LVL # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
JOOFX4 002 W 03LVX0ll 01/14/03 N/A 01/20/03
J00207 003 W 03LVX01l 01/13/03 N/A 01/20/03
JOOFXS 004 W 03LVX01l 01/14/03 N/A 01/20/03
JOOFX5 004 MS W 03LVX011 01/14/03 N/A 01/20/03
JOOFXS5 004 MSD W 03LVX01l 01/14/03 N/A 01/20/03
JOOFX6 005 W 03LVX01ll1 01/14/03 N/A 01/20/03

LAB QC:

VBLKEU MB1 W 03LVX01l N/A N/A 01/20/03
VBLKEU MB1 BS W 03LVX01l N/A N/A 01/20/03

-“"-h.,_-



LIONVILLE IABORATORY INC.

Client:
LVL #: 0301L515 Date Received: 01-17-2003
SDG/SAF # H2047/B01-108

U-HANFORD B01-108 W.0. #: 11343-606-001-9999-00

GC/MS VOLATILE

Four (4) water samples were collected on 01-13,14-2003.

The samples and their associated QC samples were analyzed according to criteria set forth in Lionville
Laboratory OPs based on SW 846 Method 8260B for TCL volatile target compounds on 01-20-2003.

The following is a summary of the QC results accompanying these sample results and a description of
any problems encountered during their analyses:

1.

All results presented in this report are derived from samples that met LvLI’s sample acceptance
policy with the exception of some discrepancies, which have been recorded on the Sample
Receipt Checklist (p-20).

2. The required holding time for analysis was met.

3. A non-target compound was detected in sample JOOFX4.

4. All surrogate recoveries were within EPA QC limits.

5. All matrix spike recoveries were within EPA QC limits.

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

7. The method blank contained the common laboratory contaminant Methylene Chloride at a
level less than 2x the CRQL.

8. Internal standard area and retention time criteria were met.

9. A spectral search was conducted for compounds 1-Butanol, Propionitrile, 2-Pentanone and
Tetrahydrofuran; however, none of these compounds was identified in the samples.

10. "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.”

555 0 Wk 0)-28>

J. Michael Taylor Date

President

Lionville Laboratory Incorporated

somigroupidataivoaitnu-hanfordi0301-515.doc
The results presented in this report relate anly 1o the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral parts of the

analytical data. Therefore, this report should only be reproduced in its entirety of 2 0 pages.

02

208 Welsh Pool Road « Lionville, PA 19341-1333 » (610) 280-3000 « Fax {(610) 280-3041



I GLOSSARY OF VOA DATA

ABBREVIATIONS

BS = Indicates blank spike in which reagent grade water is spiked with the CLP matrix spike solutions
and carried through all the steps in the method. Spike recoveries are reported.

BSD = Indicates blank spike duplicate.

MSs = Indicates matrix spike.

MSD = Indicates matrix spike duplicate.

DL = Suffix added to sample number to indicate that results are from a diluted analysis.

NA = Not Applicable.

DF = Dilution Factor.

NR = Not Required.

SP,Z = Indicates Spiked Compound.

LIDNVILLF LARURATORY INC.



DATA QUALIFIERS

NQ

Compound was analyzed for but not detected. The associated numerical value is the estimated
sample quantitation limit which is included and corrected for dilution and percent moisture.

Indicates an estimated value. This flag. is-used under the following circumstances: 1) when
estimating a concentration for tentatively identified compounds (TICs) where a 1:1 response is
assumed; or 2) when the mass spectral data indicate the presence of a compound that meets the
identification criteria but the result is less than the specified detection limit but greater than zero.
For example, if the limit of detection is 10 ug/L and a concentration of 3 ug/L is calculated, it is
reported as 3J. ‘ |

This flag is used when the analyte is found in the associated blank as well as in the sample. It
indicates possible/probable blank contamination. This flag is also used for a TIC as well as for
a positively identified TCL compound. '

Indicates that the compound was detected beyond the calibration range and was subsequently
analyzed at a dilution.

Identifies all compounds identified in an analysis at a secondary dilution factor,

Interference.

Result qualitatively confirmed but not able to quantify.

Indicates presumptive evidence of a compound, This flag is only used for tentatively identified
compounds (TICs), where the identification is based on a mass spectral library search. It is applied
to all TIC results. For generic characterization of a TIC, such as chlorinated hydrocarbon, the N

code is not used.

This flag is used for a TIC compound which is quantified relative to a response factor generated
from a daily calibration standard (rather than quantified relative to the closest internal standard).

Additional qualifiers used as required are explained in the case narrative.



TECHNICAL FLAGS FOR MANUAL INTEGRATION

Manual quan modifications or integrations are performed routinely to improve the data
quality for a variety of technical reasons. Documentaticn of these modifications should be
clear and concise. The following "flags" are used to indicate the technical reasons for quan
modifications:

MP - Missed Peak: manually added peak not found by automatic
quan program.

PA . Peak Assignment: quan report was changed to reflect correct
peak assignment.

RI - Routine Integration: routine integrations are performed for
some analytes that are consistently integrated improperly by the
automatic integration programs. Examples are the
dichlorobenzene isomers on the VOA packed column and
benzo(b)fluoranthene/benzo(k)fluoranthene which are poorly
resolved on the BNA column.

sP . Split Peak: the automatic integration improperly split the peak;
a manual integration was performed to get the correct area,

CB - Coelution/Background: peak was manually integrated to
eliminate contribution from coeluting compounds, background
signal, or other interference.

Pl . Proper Integration: a peak with poor or inconsistent integration
(e.g., excessive tail) was properly integrated manually.




Lionville Laboratory, Inc.

Volatiles by GC/MS, HSL List Report Date: 01/23/03 13:51K\SL
RFW Batch Number: 0301L515 Client: TNU-HANFORD B01-108H2047 Work Order: 11343606001 Page: 1la
Cust ID: JOOFX4 J00207 JOQFX5 JOOFXS5 JOOFXS JOOPX6
Sample RFWH# : 002 003 004 004 MS 004 MSD 005
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 1.00 1.00 1.00 1.00 1.00 1.00
Units: ug/L ug/L ug/L ug/L ug/L ug/L
Toluene-d8 96 % 96 % .95 % 101 % 98 % 97 %
Surrogate Bromofluorobenzene 96 % 94 % 95 % 103 % 98 ¥ 94 %
Recovery 1,2-Dichlorocethane-d4 - 94 % 95 % 94 % 105 ¥ 100 % 101 %
===========ms==s===®===========z===z==z==z=========f leazss=s===s==fle=s=========fl============fl============flss==s=s======f]
Chloromethane 10 U 10 © 10 U 10 ©U 10 U 10 ©
Bromomethane 10 O 16 U 10 © 10 © 10 U 10 U
vinyl Chloride 10 U 10 © 10 U 10 U 10 U 10 U©
Chloroethane 10 U 10 U 10 U 10 U 10 © 10 U©
Methylene Chloride 3 JB i JB 4 JB 2 JB 3 JB 1 JB
Acetone 10 U 10 U 10 U 10 U 10 U 10 U
Carbon Disulfide 5 U 5 U 5 U 5 U 5 O S U
1,1-Dichloroethene 5 U 5 U 5 U 75 % 76 % 5 U
1,1-Dichloroethane 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dichloroethene (total) 5 U 5 U 5 U 5 U 5 U 5 U
Chlorcform 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dichlorocethane 5 U 5 U 5 U 5 U 5 U 5 U
2-Butanone 10 ©O 16 U 10 U 10 U 10 U 10 U
1,1,1-Trichloroethane 5 U 5 U 5 U 5 U 5 U 5 U
Carbon Tetrachloride 5 U 5 U 5 U 5 U 5 U 5 U
Bromodichloromethane 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dichloropropane 5 U 5 U 5 U 5 U 5 U 5 U
cis-1,3-Dichloropropene 5 U 5 U 5 U 5 U 5 U S U
Trichloroethene 5 U 5 U 5 U 107 % 96 % 5 U
Dibromochloromethane 5 U 5 U s U 5 U 5 U 5 U
1,1,2-Trichlcroethane 5 U 5 U 5 U 5 U 5 U 5 U
Benzene 5 U 5 U 5 U 95 % 87 % 5 U
Trans-1,3-Dichloropropens 5 U 5 U 5 U 5 U 5 U 5 U
Eromoform 5 U 5 U s U 5 U 5 U 5 U
4-Methyl-2-pantanons 10 U© 10 U 16 U 10 U 10 U 10 U
2-Hexanons 10 U 10 U 10 U 0 U 10 U 10 U
Tztrachlorzzchans 5 U 5 U 0 S U 5 U 5 U
1,1,2,2-Tetrachlcroethanea 5 U 5 U 5 U 5 U 5 U 5 U
Toluene 5 U 5 U 5 U 104 % 91 % 5 U

*= Qutside of EPA CLP QC limits.



o~

RFW_Batch Number: 0301L515 Client: TNU-HANFORD E(01-108 Work Order: 11343606001 Pags: 1b
Cust ID: JOOFX4 J00207 JOOFX5 JOOFXS JOOFX5 JOQFX6
RFW# : 002 003 004 004 MS _004 MSD 005
Chlorobenzerne 5 U 5 U s U 109 % 91 % 5 U
Ethylbenzene 5 U 5 U 5 U 5 U 5 U 5 U
Styrene 5 U 5 U 5 U 5 U 5 0O 5 U
Xylene (total) 5 U 5 U S U 5 U 5 U 5 U

*= Qutside of EPA CLP QC limits.



RFW Batch Number: 0301L515

Lionville Laboratory, Inc.

Volatiles by GC/MS, HSL List

Report Date: 01/23/03 13:51E:f3

Client: TNU-HANFORD B01-108,H2047wWork Order: 11343606001 Page: 2a

*= Qutside of EPA CLP QC limits.

Cust ID: VBLKEU VBLKEU BS
Sample 03LVX011-MB1 03LVX011l-MB1
Information WATER WATER
1.00 1.00
ug/L ug/L
‘ Toluene-ds 94 % 94 %
Surrogate Bromofluorobenzene 94 % 96 ¥
Recovery 1,2-Dichloroethane-d4 91 % 92 %
=========¥=================—--—===============f1============fl============ ============fl============fl============f1
Chloromethane 10 U i0 U
Bromomethane 10 U 10 U
vinyl Chloride 10 U 10 U
Chloroethane 10 U 10 U
Methylene Chloride 9 9 B
Acetone . 10 © 10 ©
Carbon Disulfide 5 U 5 U
1,1-Dichloroethene 5 U 72 %
1,1-Dichloroethane 5 U 5 U
1,2-Dichloroethene (total) 5 U 5 U
Chloroform 5 U 5 U
1,2-Dichloroethane 5 U 5 U
2-Butanone 10 U 10 U
1,1,1-Trichloroethane 5 U 5 U
Carbon Tetrachloride 5 U 5 U
Bromodichloromethane 5 O 5 U
1,2-Dichloropropane 5 U 5 U
cis-1,3-Dichloropropene 5 U 5 U
Trichloroethene 5 U 93 %
Dibromochloromethane 5 0 5 U
1,1,2-Trichlorcethane 5 O 5 U
Benzene 5 0 B2 %
Trans-1, 3-Bichloropropene 5 U 5 U
- Bromoform 5 U s U
4-Methyl-2-pentanone 10 U 10 U
2 -Hexanorna 10 U 10 U
T=trachlorsethene 5 U 5 U
1,1,2,2-Tetrachloroethane S U 5 U
Toluene 5 U 84 %



RFW Batch Number:; 0301LS15 Client: TNU-HANFORD B01-108 Work Order: 311343606001 Page: 2b
Cust ID: VBLKEU VBLKEU BS

RFW#: 03LVXC1l1l-MBl1 O03LVX(01ll-MB1

Chlorobenzene 5 U 86 %
Ecthylbenzene 5 U 5 U
Styrene 5 U 5 U
Xylene (total) 5 U 5 U

*= Qutside of EPA CLP QC limits.



iE

VOLATILE ORGANICS ANALYSIS SHEET
TENTATIVELY IDENTIFIED CCMPOUNDS

Labh Name: Lionville Labsg, Inc. Work Order: 11343606001

Client: TNU-HANFORD B0O1-108

Matrix: WATER Lab Sample ID:
Sample wt/vol: 5.00 (g/mL) ML Lab File ID:
Level: (low/med) LOW Date Received:

% Moisture: not dec.

Column: (pack/cap} CAP

Number TICs found: _1

Date Analyzed:

Dilution Fact

CONCENTRATION UNITS

CLIENT SAMPLE NO.

| JO0FX4

03011,515-002

x012012

01/17/03

01/20/03
or: 1.00

(ug/L or ug/Kg) ug/L

FORM 1 VOA-TIC

12/88 Rev.

10



1E

CLIENT SA2MPLE NO.

VOLATILE ORGANICS ANALYSIS SHEET
TENTATIVELY IDENTIFIED COMPOUNDS !

Lab Name: Lionville Labs, Inc. Work Order: 11343606001 |

Client: TNU-HANFORD BO1-108

Matrix: WATER
Sample wt/vol: 5.00 (g/mL) ML
Level: {low/med) LOW

% Moisture: not dec.

Column: {(pack/cap) CAP

| 300207

Lab Sample ID: 03011.515-003

Lab File 1ID: x012013

Date Received: 01/17/03

Date Analyzed: 01/20/03
Dilution Factor: 1.00

CONCENTRATION UNITS:

Number TICs found: _0 {ug/L or ug/Kg) ug/L
| | i | | |
| CAS NUMBER | COMPOUND NAME | RT | EST. CONC. | Q |
b1, | | | | I
| | | | ! |
FORM 1 VOA-TIC 12/88 Rev.

/



1E CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS SHEET
TENTATIVELY IDENTIFIED COMPOUNDS |

| JOOFXS |
Lab Name: Lionville Labs, Inc. Work Order: 11343606001 | i
Client: TNU-HANFQRD B01-108
Matrix: WATER Lab Sample ID: Q301L515-004
Sample wt/vol: 5.00 {g/mL) ML Lab File ID: x012014
Level: {low/med} LOW Date Received: 01/17/03
% Moisture: not dec. Date Analyzed: 01/20/03
Column: (pack/cap) CAP Dilution Factor: 1.00
CONCENTRATION UNITS:
Number TICs found: _0Q {ug/L or ug/Kg) ua/L
| | | | | |
| CAS NUMBER | CCMPOUND NAME | RT | EST. CONC | Q |
| 1. | | | ' | |
| | ! | | |
FORM 1 VOA-TIC 12/88 Rev.



1E CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPOUNDS |

| JOOFX6
Lab Name: Lionville Labsg, Inc. Work Order: 11343606001 [
Client: TNU-HANFORD B01-108
Matrix: WATER Lab Sample ID: 0301L515-005
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: x012017
Level: (low/med) LOW Date Received: (01/17/03
% Moisture: not dec. Date Analyzed: 01/20/03
Cclumn: (pack/cap) CAP bilution Factor: 1,00
CONCENTRATION UNITS:
Number TICs found: _0 {ug/L or ug/Kg) ua/L
| I | I I |
| CAS NUMBER | COMPQUND NAME | RT | EST. CONC. | Q |
| 1. [ | l | I
| | I I | |
FORM 1 VCA-TIC 12/88 Rev.

[5



1E CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS SHEET

TENTATIVELY IDENTIFIED COMPCUNDS |

| VBLKEU
Lab Name: Lionville Labs, Inc. Work Order: 11343606001 |
Client: THU-HANFORD B01=-108
Matrix: WATER Lab Sample ID: Q03LVXQ11-MB1
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: x012006
Level: (low/med) LOW Date Received: 01/20/03
% Moisture: not dec. Date Analyzed: 01/20/03
Column: ({(pack/cap)} CAP Dilution Factor: 1.00
CONCENTRATION UNITS:
Number TICs found: _9Q {(ug/L or ug/Kg) ug/L
| | ! | | |
| CAS NUMBER | COMPOUND NAME |~ RT | EST. CONC | o |
| 1. | | | | |
| | I I | |
FORM 1 VOA-TIC 12/88 Rev.

i
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-025 |Page L of 2
ollector Company Contact Telephose No. Project Coordinator i
GALE RIKKI THOREN 521-8003 KESSNER, JH Price Code 7L, Data T“"‘"‘""ig
'roject Designation Sampling Location SAF No. Air Qualit 21 Days "}
105-D/H Rx Waste Water Sampling 100-H BOI-108 Quality [ ]
Ice Chest No, ' Field Logbook No. COA Method of Shipment
SEE HsPe EL-1518-2 RI0SHX2F2C FED EX
Shipped Offsite Property No. Bill of Lading/Air Bill No.
~ TMARRECKAD Fo3o-10b . \ SE e oaPo v
POSSIBLE SAMPLE HAZARDS/REMARKS 7 )
RADID AC To;ﬁoéx' pracrion || M | M | | e | e | me |
P P P P P P P G
Special Handlmg and/or Storage Type of Container / ’ 0
Ceool 4 °< No, of Container(s) 3 ! / ! ! 1 1 i 1 1 3
Volume 1000ml. | 125mL y 125mL S00mL S00mL S00mL S00mL S00mL 125mL 1000mL
Sa!m)m Tritiyp - “J Carbon- 14 Seesl\f:‘g) in C,m.:.::tl o010 Sulfides - 9030 su:;:g(:) in TTS:s..[IQE:; TOC-415.1 | PCBs - 8082
SAMPLE ANALYSIS fosuctons Instructions. frsteuctions.
Sample o M Sampl Due | Sarple T[Sy B Eey s o s B
J00FX3 WATER | s/ -03 | OF50 x | X1 x [ X X | x
JOOFX4 WATER |, /903 | OZ2/0 1 [/ X |~ x 1T 1 A1 x1 x
o0 207 WATEX. //
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
Ey— B od Fi Date/Time tved By/Stored In DateTime ** The ERC acknowledges that the analytical holding time for Nitrate by EPA Me.llwd 300.0 or method
quished By/Respav — 9056 will not be met. 5ot
SA6v¢r, P -0 I 1A= REX V- AL el a ** The laboratory is to snslyze pH within 24 hours of sample receipt. :’_:‘;“"
Relinquished By/Rémoved From Date/Time [Received By/Stored In Date/Time [ oot . s W . Cobalt60. E SteShudge
i . Y (1) Americium-241; Gamina Spectroscopy({Water) {Cesium-137, Ii-60, Europium-152, Europium- | W= War
[ B 372% 1:[bo® looo L 154, Europium-1551- Gamma Spec - Add-on {Barium-133}; Nickel-63; Neptunium-237; Isotopic 0=0u
Retinguished By/Removied From o 2 Date/Time / 240 Recewe re/time Piutonium; Strontium-89,90 ~ Total 5v; Isotopic Thorium | Thorium-228, Thorium-232}; Isotopic ;;:gm saiids
[ﬂ 83 E_ ;g Uranium DL=Drnam Liquids
- > - 2) 1CP Metals - 6010A (TAL) {Barium, Cadmium, Chromium, Silver}; ICP Metals - 60104 {Add TeTicsuc
"’““ﬁ‘i’h‘dl By DaelTime R’“'"d tored l"f“\ pate Time (lA)menic. ut:ds. Selcuium(.lr; M)eziu:ym-“':'no I(l::“\l»"; romin, S o ddony ) e
> G Vo3 Os9 )  \0T.0D OGA3L (3) IC Anions - 300.0 (Bramide, Chloride, luoride, Nitrae, Nitite, Phosphate, Sulfatc); pH (Water) = | vrvrbunyn
If clinguished ByfR:mmvged From Date/Time Received By!S()nred In Date/Time 9040 Personnc not available to AwOuber
li
Relinquished ByfRemuvLed From Date/Time Received By/Stored In Date/Time cherl;?";Shﬂ““;ﬁl“ Ir"}m{t‘hjs",zsg\
LABORATORY | Received By Title DateTime
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
PISPOSITION

BHI-EE-011 {03/01/2002)




Bechtel ' Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-025 jPec 2 of 2
Collector Company Contact Telephone No. Project Coordinator A
GALE RIKKI THOREN 521-8003 KESSNER, IH  Price Code 7L, Data T“"“’“""{’\ I
Project Designation Sampling Location SAF No. Air Quality [ 21 Days___
105-D/H Rx Wasté Water Sampling 100-H BO1-108
lce Chest No. Ficld Logbook No. COA Method of Skipment
SE £ psPe— EL-1518-2 RIOSIIX2F2C FED EX
Shipped To Offsite Property No. ' Biti of Lading/Air Bill No.
'l_'M_A ffo3e 166 SEE O
POSSIBL M_!:LE lIALARDSIREM ARRS . N R R M
'E e lD oo Fxl Preservation Coolic "c.l;wlptgz Cool 4€
oot 3
)\3\(0 ﬁc’) J\}LL— . aG aGs* P aG
Special Hnndlmg and/or Storage Type of Container
. 2 3 1 1
No. of Container(s)
oo
cool 4 Veteme 1000mL | 20mL S00mL | 250mL
Temi-VOA - | VDA - $760A | Conductivity - | Ignitability -
BRAETH | (€T 120.1 wie
SAMPLE ANALYSIS
Sample No. Matrix * Sample Date Sample Time
J00FX3 WATER /-t % | OF SO
JOOFX4 WATER /)4~ | OO0,
Jeozo? WATER. | /-/3-02 | /3¢5
CHAIN OF POSSESSION Sign/Print Names _ SPECIAL INSTRUCTIONS Matrix *
Relinquished By/Remayed From Date/Time rgmiw-d—nyfs'w In Date/Time ;;5;11"ERC bc' m ledyes that the analytical holding time for Nitrate by EPA Method 300.0 or method St
lﬁJMM AW— /Y03 o0 PoY =7 /2 sr¥es é€co " ﬂ:.h::tmo;y;:lomalyupﬂwithiuu hours of sample receipt. poiomerm
IRcIl.nqmshed ByfRemoved From Date/Tisne JReceived By/Stored In Date/Time jaso mm
VB 37ZF% i-i4.63 1000 ﬂ-ﬁ[' B, [16a3 Personnel not available (o } g
Reliniquished By/Removed From - 2 &— Date/Time f i [ T+44 %Rmmd By/S ime relinquish “mplj’iom the 37 AmAY
! DS=Drian Solids
@Ll pg AT C Ref# | H o | 116183 ot
Relikyuish Emoysd From ate/Time Receive % DatefTime TTame
H‘Qw S i\7.03 (A2 & " \\1.63 St Lelodd
Relinquished By/Removed From Date/Time |Recewed By/Stredn Date/Time Voegsiion
{Rclinquishcd By/Removed From Date/Tune |Rec=ived By/Stored In Date/Time
LABORATORY | Received iy Tile Date/Time
SECTION
Kl . S *LE | Disposal hod i
i)Tg"I:()bS?': ::)IN I M Disposed By DateTime

BHI-EE-011 (03/01/2002)




i -108- Page | of 2
Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-026 | ge 1 oo 2
Collector ' Company Contact Telephone No. Project Coordinator | o .~ ge 7L Data Turnaroun
e, . KESSNER, JH rice Code
GALE / FAIE BECE RIKKI THOREN 521-8003 , o1 SS()
- . . . : Days
Project Designation . Sampling Location g‘;f :}‘; Air Quality ] ys =
105-D/H Rx Waste Water Sampling 100-D - ,
Ice Chest No. Ficld Loghook No. CoA oo % Method of Shipment
e SEE Osf— EL-15182 RIOSDX2FR€  ¢w603 | FEDEX
[ » {fsite P No. Bill of Lading/Air Bitl No.
S TMARECRAS Qe Froperty 70 Aoze 1ob <E E b5k
POSSIBEESAMPLE HAZARDS/REMARKS ‘
Dodveeatte Te To TooFrz reacrmtion |2t | e | v/ s |yt aonon | coic | cmi | | comee
. P P P P P P P aG G
Special Handling and/or Storage Type of Container /V “
e | 4 9C— No. of Container(s) 3 1 / i 1 ] 1 T 1 7 r
Volume 1000mi. | 125mL ) 7 125mi. 500mL 500mL S00mL S00mL 500mL 125sL ] 1000mL
SeeTom (17T | Trdum - Cafbon14 [Seeem Ty in | ol {Sulies - 030 Sox e Oy | TS5 - 1663, | TOC- 4151 | #CBs-3082
pecin Special yanide - 9010 Special DS - 160.1 | '
SAMPLE ANALYSIS Instructions. Dr7 Rasicuciions. Insiructions. :
IS
w
Sample No. Matrix * Sample Date Sample Time h el £
JOOFXS5 WATER /~r4~03 | 290 X X -l X X X X
JOOFX6 WATER J-/f 93 | /270 // X X X % £ X X
CHAIN OF POSSESSION Sign/Print Names 4 SPECIAL INSTRUCTIONS . Matrix *
Relinquished Bymemo:.} Fm'm ) I:;M:T im‘eb T?oo Rel:;ived ?-,58 In By R D;u:l;m: :I-" s ;;sgh‘:'ﬁﬁ ;cek;:dedses that the analytical hotding time for Nitrate by EPA Method 300.0 or method | P
= o ¥~ o ms e +* The laboratory is to analyze pH within 24 hours of sample receipt. oSt
Relinquished ByREnoved From Daw/Time @ o8  [Regeived By/Stared In i Dae/Time 0@ o = whin 24 rours of shmple reesipt m
; . . [j 3 { e!! ¢ § . 0 (1) Americium-241; Ganma Spectroscopy(Water) {Cesium-i37, Cobalt-60, Europium-152, Europium- | W =Wao
..Ld; P m] sk ! ’L - ﬁ e ?.FJ hin [ 1503 154, Europium-155); Gamma Spec - Add-on {Barium-133}; Nickel-63; Neptunium-237; lsotopic o=
Reliaguished By/Removed From DatelTime 7 0P |Received BylStoredin) /d“"m'“‘ 10| Pluoniun: Strontium-89,90 — Total Sr; Isotopic Thorium { Thorium-228, Therium-232}; Isotapic ﬁ;_‘gm soice
/% ?Nq‘l‘ H-—. 1<1S a3 ] '53 ;7&‘ 1 703 Uranium . ) . DL~Drum Liquids
Relinquished;yw From Daze/Time Received By/Stored In Date/Time § » 0> ?ir:g‘ll’chi::l:‘- silﬂégt:m (',I'A;)u{::ynu-n;; ?3%"(‘(';'\';;' Chromium, Silver}; ICP Metals - 6010A (Add-on) Tw'::;
1R 3728 i1/ee i I $ehin. 26l LE 1463 (3) IC Anions - 300.0 {Bramide, Chloside, Flucride, Nitsate, Nitrite, Phosphate, Sulfaic); pH (Watet) - | voorros
Relinquished By/Removed From ate/Time  J seyd IRer.eived By/§tocedTn Date/Time 2040 M _Q‘::"“'
;Eﬁa,'l v ﬁ.t’% 12 Jea> Eae
i i i Date/Time
Relnquighed By/Remgyed From ate/Time Receiveg-Hy/Stgred In )
RIS ™ waes & PG 1708 Soo-
LABORATORY | Received By ] v Titie Dwe T
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION

BHI-EE-011 (03/01/2002)




Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BUL-JUB-ULD e & vk
Collector , — Company Contact Telephone Na. Project Coordinator .
GALE / AAH LB XEG RIKKI THOREN 521-8003 KESSNER, JH Price Code  TL, Data Turnaround
roject Dtsignnllon ‘ Sampling Location SAF No. Air Quality 21 Days
105-D/H Rx Waste Water Sampling 100-D BO1-108 — =
Ice Chest No. Field Logbook No. COoA ve @2 Method of Shipment
=E£EL orglf— EL-1518-2 RIOSDX2FBE - rg.g3 | FEDEX
Shipped T ‘ Offsite Property No. Bill of Lading/Air Bili No. - '
| TMAECRA Ppo3o tel SEE gsPe
POSSIBLE SAMPLF. HAZARDS/REMARKS
P-e!ioac;*;u . Cool4¢ [HOlwpH<z | Cool4C None
Preservation Cool 4C
- r—
'J?Q_Jd ~100 sz Tvoe of Contai -aG aGs* 3G
Special Handling and/or Storage e onfather
‘ O o I G4 No. of Container(s) z 3 !
Volume 1000mL 20mL 500mL 250mL
Semi-VOA - | VOA - $260A | Conductivity - | Lgritbility -
. 8270A (ETF) |  (ETR) 120.3 1910
SAMPLE ANALYSIS
Sample No. Matrix * Sample Date Sample Time | S3eSaras i "-ﬁ:,.z#
JOOFXS5 WATER /=SS w3 |/ FO X o . X
JOOFX6 WATER Sy -p3 | r2 /9 X X x X
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
Rﬂw From Date/Time /"B IRcce:ved By/Swied In Date/Time [ S0 ;;5:13 ERC ::knowledges that the analytical kolding time for Nitrate by EPA Method 300.0 or method sl
. will not be met.
I m ”‘a—-. J-1%0% IO"’D d “‘Sg ] [?‘1::3 ** The lab y is to analyze pH within 24 hours of sample receipt. mﬁ
elmqmsjgi /Removed DudTimefep a? [Ressived By/§iored In DawwTime /7 & © sotal
R L i57ad A hpta, 570 ¥
- Date/Tine 1 30¥  |Received By/Siored puemmc J 200 DO Salid
l¢ ;'d3 15 37 I o 5 A ' DL ~Drum Liquis
=~ Date/Time Received By/Stored In Date/Time & e I;[I'::c
1:/60% coco : Ltiod
Relinquished Ble:mcwqd meﬂ'““ yz7 -~ Received By/$t D""rﬁ‘“c x:g:::mnn
[ FC -y
Date/Time lReccived$l red fn @ Date/Tiine
|.(7.O DRSO QU WSS T o -
LABORATORY | Received By - Tidke Date/Time
SECTION :
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION

BHI-EE-011 (03/01/2002}



IENT: TOU Yardern

LIONVILLE LABORATORY INCORPORATED

chase Order/Project:

%OW#IRdease.#: BONV- 108

boratory SDG #:

SAMPLE RECEIPT CHECKLIST

DATE: V\1'O3

O2Z0\L5\S
DTE: ALL ENTRIES MARKED “NO” MUST BE EXPLAINED IN THE COMMENT SECTION
1. Custody seals on coolers or shipping glms ONo. awaA T sec Comment ¥
container intact, signed and dated?,
2. Outside of coolers or shipping containers are QfYes O No ONA 5 s¢¢ Comment #
free from damage?
3. Airbill # recorded? yY“ ONo ONA O see '
4. Al expected paperwork received (coc and ] ‘
~ other client specific: historical data, ‘?&es D No ONA O se¢ Commem ¥
alpha/beta or other screening data as
applicable)? (paperwork sealed in plastic
bag and taped to inside lid)-
5. Sample containers are\imact? y\,ﬂ O No ON/A e "
6. Custody seals on sample comgmers intact, 'P"les DONo ONA D see Comment #
signed and dated? ‘
: {10
7. Al samples on coc received? .D-ﬁi\a’es XNO DA . P see Comment # \ _
8. All sample label information matches coc? \9(4“ D No O N/A: . “Disee Comment #
9. Laboratory QC samples designated on coc? O Yes DO Ne A 0 see Comment #
(QC stlckers placed on bottles?) » ,: .
10. Sh:pment meets LvL] Sample Acceptance oYy N N '
Policy? ' (identify all bottles not within “ )‘1 ° DT/A JRsee Commestd /.
policy. See revenst side for policy)
11. Where applicsble, bar code labels are O Yes ONo O NA O see € .
affixed 1o coc?
12. coc signed end dated? O Yes D No D WA O sce Comment #
13. coc will be faxed of emailed to client? o Yes BN ONA O see Comment #
14, Project MamgerIChent contacted ‘
concerning discrpancies? (name/date) of Yes DNo CINA 0 see Comment #

¢35 . /i 19-0)

Cooler #/temp (°C) and Comments:
Z&Re -0 -0 ) o.a
£ELC -0 - \0l | OS5

FELL O .00 [OBTT

‘#\ MWWRBW%A,?

DI et VesS g B sn. sl B
ﬁa%mmww aQ 9 70C . Jbaw.&:-.

q

VO AN en 0RO R Pl S

|

Laboratory Ssmple Custodian: @
Laboratory Project Mamger:

v

9.0



TNUHANFCRD BO1-108 H2047

Lionville Laboratory, Inc.
BNA ANALYTICAL DATA PACKAGE FOR

FEB 2003

DATE RECEIVED: 01/17/03 LVL LOT # :0301L515
CLIENT ID LVL # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
JOOFX3 001 W OQ3LE0073 01/14/03 01/20/03 01/24/03
JOOFX3 001 MS W O03LE0073 01/14/03 01/20/03 01/27/03
JOOFX3 001 MSD W O3LE0073 01/14/03 01/20/03 01/24/03
JOOFX4 002 W O3LEO073 01/14/03 01/20/03 01/24/03
JOOFX5 004 W O03LE0073 01/14/03 01/20/03 01/24/03
JOOFX6 005 W O03LE0DQ73 01/14/03 01/206/03 01/24/03
LAB QC:
SBLKLO MB1 W O03LE0O73 N/A 01/20/03 01/24/03
SBLKLQ MB1 BS W O03LE0OO073 N/A 01/20/03 01/24/03
SBLKLQ MB1 BSD W O03LE0Q73 N/A 01/20/03 01/24/03



Client: W.0. #: 11343-606-001-9999-00
LVL #: 0301L515 Date Received: 01-17-2003
SDG/SAF # H2047/B01-108

SEMIVOLATILE

Four (4) water samples were collected on 01-14-2003.

The samples and their associated QC samples were extracted according to Lionville Laboratory OPs based
on modified method 3520 on 01-20-2003 and analyzed according to criteria set forth in Lionville Laboratory
OPs based on SW 846 Method 8270C for client specified Semivolatile target compounds on 01-24,27-2003.

The following is a summary of the QC results accompanying the sample results and a description of an
problems encountered during their analyses: ‘

1. All results presented in this report are derived from samples that met LvLI’s sample acceptance
policy with the exception of some discrepancies, which have been recorded on the Sample Receipt
Checklist (p-15).

2. Samples were extracted and analyzed within required holding time.

3. One (1) of fifty-four (54) surrogate recoveries was outside EPA QC limits. However, EPA CLP
surrogate recovery criteria were met (i.., no more than one outlier per fraction {acid and base
neutral} and no recoveries less than 10%).

4, Two (2) of twenty-two (22) matrix spike recoveries were outside EPA QC limits.
One (1) of twenty-two (22) blank spike recoveries was outside EPA QC limits.

Not all target compounds were included in the spiking solution. (CLP spike recoveries have been
reported on the Form 3.)

5. Internal standard area criteria were not met for the matrix spike sample JOOFX3 MS. The analysis
of associated matrix spike duplicate fulfills the reanalysis requirement.

0. Manual integrations are performed according to OP 21-06A-125 to produce quality data with the
utmost integrity. All manual integrations are tequired to be technically valid and properly
documented. Appropriate technical flags are defined in the Glossary ("Technical Flags For Manual
Integration™).

7. 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.

, 0 WU 0f-393
L]J . Michael Taylor Date
President
Lionville Laboratory Incorporated

som‘gorupidata\bnaitnu-hanford-0301-51 5 .doc
The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral parts of the analytical
data, ‘Therefore, this report should only be reproduced in its entirety of 1 5 pages. 07

208 Welsh Pool Road « Lionville, PA 19341-1333 « {610) 280-3000 » Fax (610) 280-3041



GLOSSARY OF BNA DATA

DATA QUALIFIERS

U =
J =
B =
E =
D =
H =
NQ =
A =
N =
X =
Y =
mmz\10-94\gloss.bna

v |

UONVILIE LARORATORY INC.

Compound was analyzed for but not detected. The associated numerical value is the estimated
sample quantitation limit which is included and corrected for dilution and percent moisture.

Indicates an estimated value. ‘This flag is used under the following circumstances: 1) when
estimating a concentration for tentatively identified compounds (TICs) where a 1:1 response is
assumed; or 2) when the mass spectral data indicate the presence of a compound that meets the
identification criteria but the result is less than the specified detection limit but greater than zero.
For example, if the limit of detection is 10 ug/L and a concentration of 3 ug/L is calculated, it is

‘reported as 3J.

This flag is used when the analyte is found in the associated blank as well as in the sample. 1t
indicates possible/probable blank contamination. This flag is also used for a TIC as weil as for
a positively identified TCL compound.

Indicates that the compound was detected beyond the calibration range and was subsequently
analyzed at a dilution.

ldentifies all compounds identified in an analysis at a secondary dilution factor.

Interference.

Result qualitatively confirmed but not able to quantify.

Indicates that a TIC is a suspected aldol-condensation product.

Indicates presumptive evidence of a compound. This flag is only used for tentatively identified
compounds (TICs), where the identification is based on a mass spectral library search. It is applied
to all TIC results. For generic characterization of a TIC, such as chlorinated hydrocarbon, the N

code is not used.

This flag is used for a TIC compound which is quantified relative to a response factor generated
from a daily calibration standard (rather than quantified relative to the closest internal standard).

Additional qualifiers used as required are explained in the case narrative.



GLOSSARY OF BNA DATA

Indicates blank spike in which reagent grade water is spiked with the CLP matrix spike solutions
and carried through all the steps in the method. - Spike recoveries are reported.

Indicates biank spike duplicate.

Indicates matrix spike.

Indicates matrix spike duplicate.

Suffix added to sample number to indicate that results are from a diluted analysis.
Not Applicable.

Dilution Factor.

Not Required.

ABBREVIATIONS
BS =
BSD =
MS =
MSD =
DL =
NA =
DF =
NR =
sP,Z =

mmz\1 0-94\gloss.bna

vl |

HONVILE {LABORATORY INC,

Indicates Spiked Compound.



TECHNICAL FLAGS FOR MANUAL INTEGRATION

Manual quan modifications or integrations are performed routinely 1o improve the data
quality for a variety of technical reasons. Documentation of these modifications should be
clear and concise. The following "flags" are used to indicate the technical reasons for quan

modifications:

MP . Missed Peak: manually added peak not found by automatic
quan program.

PA - Peak Assignment: quan report was changed to reflect correct
peak assignment.

RI - Routine Integration: routine integrations are performed for
some analytes that are consistently integrated improperly by the
automatic integration programs. Examples are the
dichlorobenzene isomers on the VOA packed column and
benzo(b)fluoranthene /benzo(k)fluoranthene which are poorly
resolved on the BNA column.

SsP . Split Peak: the automatic integration improperly split the peak;
a manual integration was performed to get the correct area.

CB - Coelution/Background: peak was manually integrated to
eliminate contribution from coeluting compounds, background

signal, or other interference.

PI - Proper Integration: a peak with poor or inconsistent integration
(e.g., excessive tail) was properly integrated manually.

RFW 21.21-035/A-08/93

vL |

LONVILLE LABORATGRY INC.
-




Lionville Laboratory, Iac.

Semivolatiles by GC/MS, Special List Report Date: 01/28/03 16:34
RFW Batch Number: 0301L515 Client: TNUHANFORD B(01-108 H2047 Work Qrder: 11343606001 Page: 1la KSL
Cust ID: JOOFX3 JOOFX3 JOOFX3 JOOFX4 JOOFX5 JOOFX6
Sample RFW#: 001 001 MS 001 MSD 002 004 005
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.,: 1.00 1.00 1.00 1.00 1.00 1.00
Units: UG/L UG/L UG/L UG/L UG/L UG/L
Phenol-d5 64 % 59 % 65 ¥ 56 ¥ 54 % 44 %
Surrogate 2-Fluorophencl €1 % 72 ¥ 65 ¥ 50 ¥ 50 % 38 %
Recovery 2,4,6-Tribromophenol 84 % 90 % 91 % 75 % 81 % 73 %
Nitrobenzene-d5 64 % %2 % 57 % 42 % 52 % 55 %
2-Fluorobiphenyl 56 % 67 % 52 % 26 * % 48 % 48 %
p-Terphenyl-di4 57 % 63 % 81 1 53 % B7 ¥ 77 %
=============================================f1=========‘—"==f1============fl============f1============f1============f1
1.4-Dichlorobenzene i0 U 62 % 53 % 10 U i0 U 10 U
Benzyl alcohol 10 U 21 U 21 U i0 U 10 © 10 U
3 and/or 4-Methylphenol 10 U 21 U 21 U 10 U 10 © 10 U
2-Methylphenol 10 U 21 U 21 U 10 U 10 U 10 U
Naphthalene 10 U 21 U 21 O i0 U 10 U 10 U©
Hexachloroethane 10 U 2} U 21 U 10 U 10 U 10 U
Di-n-Octyl phthalate 10 U 21 U 21 U 10 U 10 0O 10 U
N-Nitrosodimethylamine 10 U 21 U 21 U 10 U 10 U 10 U
Acetophenone 10 U 21 U 21 U 10 U 10 U 10 U
Tributylphosphate 10 U 21 U 21 U 10 U 10 U 10 U

*= Qutside of EPA CLP QC limits,




Lionville Laboratory, Inc.

Semivolatiles by GC/MS, Special List Report Date: 01/28/03 16:34
RFW _Batch Number: 0301L515 Client: TNUHANFORD B01-108 H2047 Work Qrder: 11343606001 Page: 2a
Cust ID: SBLKLQ SBLKLQ BS SBLELQ BSD
Sample RFW#: O3LEC073-MB1 03LEO073-MB1 (Q3LEQ073-MB1
Information Matrix: WATER WATER WATER
D.F.: 1.00 1.00 1.00
Units: UG/L UG/L UG/L
Phenol-ds 74 % 63 % 76 %
Surrogate 2-Fluorophencl 74 % 83 % 82 %
Recovery 2,4,6-Tribromophencl 82 % 89 % 85 ¥
Nitrobenzene-ds 77 % 82 % 80 %
2-Fluorcbiphenyl 75 % 77 % 69 %
p-Terphenyl-dl4 87 % 98 % 94 %
=============================================f ============f ============fl============f1============fl============f1
1,4-Dichlorcbenzene 10 O 68 % 65 ¥
Benzyl alcohol 10 U 10 © 10 U
3 and/or 4-Methylphenol 10 U 10 U 10 U
2-Methylphenol 10 U 10 U 10 U
Naphthalene 10 U 10 U 10 U
Hexachloroethane 10 © 10 U 10 U
Di-n-Octyl phthalate 10 O 10 U 10 U
N-Nitrosodimethylamine 10 U 10 O 10 U
Acetophenone 10 U 10 U 10 U
Tributylphosphate 10 U 10 U 10 U

*= Qutside of EPA CLP QC limits.

‘\




3cC
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: Lionville labs, Inc, Contract: 1343-06-01

Case No.: TNUHANFORD R01-108 H2047 RFW Lot No.: 0301L515-001

MATRIX Spike - Sample No.: JOOFX3 Level: (low/med) LOW

| | SPIKE |  SAMPLE | MS | Ms | QcC |
| | ADDED | CONCENTRATION | CONCENTRATION| % | LIMITS |
| COMPOUND |uG/L | UG/L | UG/L | REC #]| REC |
|===-'======================“-‘-"==========="—'===============================================|
| Phenol | 159 | 0 | 101 | 63 | 12 -110 |
| 2-Chlorophenol | 159 | 0 | 111 | 70 | 27 -123 |
|1,4-Dichlorobenzene I 106 | 0 l 65.5 | 62 | 36 - 97 |

_|N-Nitroso-Di-n-propylamine | 1086 | 0 | 83.3 | 79 | 41 -116 |
|1,2,4-Trichlorobenzene______ | 106 | 0 | 68.4 | 64 | 39 - 98 |
|4-Chloro-3-methylphenol | 159 | 0 | 119 | 75 | 23 - 97 |
| Acenaphthene | 1086 | 0 | 71.2 | 67 | 46 -118 |
| 4 -Nitrophenol | 159 | 0 | 130 | 82 *| 10 - 80 |
|2,4-Dinitrotcluene | 106 | 0 | 98.2 | 93 | 24 - 96 |
| Pentachlorophenol . [ 159 | 0 | 137 | 86 | 9 -103 |
| Pyrene | 106 | 0 | 65.3 | 62 | 26 -127 |
| 1 | | I | i
| | SPIKE | MSD | Msp | | _ |
| | ADDED | CONCENTRATION| % | % | QC LIMITS i
| COMPOUND |uG/L | UG/L | REC #| RPD #| RPD | REC i
| ==================:============================='-=============================‘...‘:=======$= |
| Phenol | 159 | 101 | 64 | 1 42 | 12 -110 |
| 2-Chlorophenol | 159 | 97.6 | 61 | 13 | 40 | 27 -123 |
| 1,4-Dichlorobenzene | 106 | 56.1 | 53 | 15 | 28 | 36 - 97 |
| N-Nitroso-Di-n-propylamine | 106 | 55.2 | 52 | 41 *| 38 | 41 -116 |
| 1,2,4-Trichlorobenzene | 106 | 59.4 | s6 | 13 | 28 | 39 - 98 |
| 4-Chloro-3-methylphenol | 159 | 131 | 82 | 8 | 42 | 23 - 97 |
| Acenaphthene | 106 | 73.0 | 69 | 2 31 | 46 -118 |
| 4-Nitrophenol ‘ | 159 | 136 | 85 *| | 50 | 10 - 80 |
| 2,4-Dinitrotoluene | 106 | 87.0 | 82 | 12 | 38 | 24 - 96 |
| Pentachlorophenol | 159 | 136 | 86 | 0 | 50 | 9 -103 |
| Pyrene | 106 | 91.5 | 86 | 32 *| 31 | 26 -127 |
| I | | | I | I
# Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

RPD: _2 out of 11 outside limits

Spike Recovery: _2 out of 22 outside limits

COMMENTS :

FORM III SV-1 5/88 Rev.

g



3aC
WATER SEMIVOLATILE BLANK SPIKE/BLANK SPIKE DUPLICATE RECOVERY

Lab Name: Lionville Labs, Inc. Contract: 1343-06-01
Case No.: TNUHANFORD B01-108 H2047 RFW Lot No.: 03031L515
BLANK Spike - Sample No.: SBLKLOLE(QQ73-MBi Level: (low/med) LOW
| | SPIKE | SAMPLE [ BS | BS | qQcC |
| | ADDED | CONCENTRATION | CONCENTRATION| % | LIMITS |
| COMPOUND |uGg/L | UG/L | UG/L | REC #| REC |
|=================1=====:======‘-—.==============%==================¥===========%===========|
| Phencl | 75.0 | 0 | 58.2 | 78 | 12 -110 |
|2-Chlorophenol | 75.0 | 0 | 59.3 | 79 | 27 -123 |
|1,4-Dichlorobenzene | 50.0 | 0 | 34.0 | 68 | 36 - 97 |
|N-Nitroso-Di-n-propylamine | 50.0 | 0 | 35.6 | 71 | 41 -116 |
I1,2,4-Trichlorcbenzene | 50.0 | 0 | 36.5 | 73 | 39 - 98 |
la-Chloro-3-methylphenol____ | 75.0 | 0 | 61.7 | 82 | 23 - 97 |
fAcenaphthene | 50.0 | 0 | 43.1 | 86 | 46 -118 |
| 4-Nitrophenol | 75.0 | 0 | 58.6 | 78 | 10 - 80 |
|2,4-Dinitrotoluene | 50.0 | 0 | 49.5 | 99 *| 2¢ - 96 |
| Pentachlorophenol | 75.0 | 0 | 66.3 | 88 | 9 -103 |
| Pyrene | 50.0 | 0 | 41.6 | 83 | 26 -127 |
I | I | | I I
| | SPIKE | BSD | BSD | | |
| | ADDED | CONCENTRATICN| % | % i QC LIMITS |
| COMPOUND |UG/L |  UG/L | REC #| RPD #| RPD | REC |
| -1 it it 1t 31 5ttt it it i1ttt i i it it T 2 2 b 3 4 & &3 3 & & 2k 2 3 3 |
| Phenol | 75.0 | 61.9 | 82 | 5 | 42 | 12 -110 |
| 2-Chlorophenol | 75.0 | 60.2 | 80 | 1 | 40 | 27 -123 |
| 1,4-Dichlorobenzene | 50.0 | 32.3 | 65 | a | 28 | 36 - 97 |
| N-Nitroso-Di-n-propylamine | 50.0 | 43.9 | 88 | 21 | 38 | 41 -116 |
| 1,2,4-Trichlorobenzene I 50.0 | 34.4 | 695 | s | 28 | 39 - 98 |
| 4-Chloro-3-methylphenol | 75.0 | 62.2 | 83 | 1| 42 | 23 - 97 |
| Acenaphthene | 50.0 | 40.3 | 81 | 6 | 31 | 46 -118 |
| 4-Nitrophenol | 75.0 | 57.8 | 77 | 1 | so | 10 - 80 |
| 2,4-Dinitrotoluene | 50.0 | 45.4 | 91 | 8 | 38 | 24 - 96 |
| pPentachlorophenol | 75.0 | 66.1 | 88 | o | so | 9 -103 |
| Pyrene | 50.0 | 42.8 | 86 | 3 | 31 | 26 -127 |
I I I | | | I I
# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits
RPD: _0 out of 11 outside limits
Spike Recovery: _1 cut of 22 outside limits
COMMENTS :

FORM III SV-1 5/88 Rev.

7



P LS = FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS _ - ' — .
O0\LS) CDEE T K LM ;
Client '—\'m \-\QF\-’ P Bo [._wg Refrigerator # 1| 51|% 5| +— QL
Est. Final Proj. Sampling Date #Type Container Liquid }:ﬁjégg' l, (P \e lp liP Hp \p \n..1 \e ‘n..:\
Project # (134). 60 b- 001-9999-22 Sokd
Project Contact/Phone # Volume Ladd |20 L lk s SLOULD ISCOIXD . 2 AST
Lionville Laboratory Projoct Manager M Sotd . o \ n o A S

) ANALYSES ORGANIC - | _INORG pu 1
Date Recd __4 - 17O Date Due 2- 7-03 requesten — > | 3 | 21 §3 § 3 5§ﬁ 95 ffﬁ‘t égﬁé é ?‘; :i'i
gs'{.:g( Il;télx ' Lionville Laboratory Use Only : ] ., ;
&) I-ab . N
S- Soil Client 1D/Description Chosen | i Date | Time | 3 | I 2| Q T
St - Segment | @) | " |collectsd| catctes - ARARS sigs| gl & QE%J""“E 51813
:E-Solid TR 2 -4 % oy £ &‘2‘ g by ;:; O w ..":
w- Water Y b "g + " “
o- ol o] JOOF RS () hoxlonsy RSP VIR IR IXIX I X]RX X
|:>s-g’;mir‘:1s _}JCDE—Z("} - e (XX X VIAIXIX XXX XX
oL« Dm Y 1 (A0l 2S5 TX ,
L. Emfrole JOOF XS _ Loanol X 'y | 7 I I XXX T T X X %
wi- \I;;e-;zhm (s |SIOOF Al Ly wo | X X Vi I x I XIAIX X% [X | X
Fo Pen
Special Instructions: SAF w Boi-j08 D“TE"::;"S"’"SQ E : C T : Licnville Laboratory Use Only
. _—1 ' : 1 Sampies were Tamper Resistant Seal was:
a = l} ~ ) D ™ C!;!! ¢ (s ’ Volugma | 1 Ship:edi_w 1)?:35% 0u|eras
bln\ IM Yv¥ C —_—2 - 4 Hand Delivered . Packag o N
~Too st g......l.i;.‘ pnw?l m‘ftjs (’) A PQ - . Aol # . i) Unbroken 02'01:&
- F__‘[L“. - ‘L‘w{- F"f:_jk:“d o ;mzl,‘ajl ~= 4, ] - . *‘ %?&m 3) Present on Soarm:;ll
as_unprestresd | wap0S (ﬂfldod)__ s Q& u OO0%. conion 4) Unbioken
1 las B BT 0% and B0 - & ) Untoken on
- [imcted wolum S5 U 3 \ 5TSampies _ "Sample(R or N
— Properly Pragerved
Relinquished Received pate | Time Relinquished Received oute | Tvms | | Discrepancies Between ropery @r \ 82& gﬁrd Pni".:ﬁm
by by by o by-g c‘ llG iN . t Sampiles Labels and @ 5) Received Within of N
X . s COC Racord? Y
S B fures koas || QPO wores: P gl e OB
™ ] ) a3 12419 5_1{10.5“-(‘& M) TGS 1247 353)

TS 1347 A543jog™




Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-025 |Pees 1 of 1
Collector Company Contact Telephone No. Project Coordinator .
GALE RIKKI THOREN 521-8003 KESSNER, JH Price Code T Data Turnaround
Projc_ct Designation ) Sampling Location SAF No. Air Quality [ 21 Days
105-D/H Rx Waste Water Sampling 100-H B01-108
lce Chest No. ' Field Loghook No. CoA Method of Shipment
S EE S wPe EL-1518-2 RI05HX2F2C FED EX
Shipped Ta Offsite Property No. Bill of Lading/Air Bill No. P
e 7o%0-106 " sE e osPe
POSSIBLE SAMPLE HAZARDS/REMARKS " 7 l ) .
Tie To _-J-OO _F_' X1 Preservation HNOJwpH |  None None/ | HNO3wapH | NaOH 10 pH | ZnAcNeOH | Cootac | CoolsC | HCHsopH <2 | Cooled o aC
fb\D\ OA'C—] ]\}C Z 2|12 Cool4CtpH >3 Coal Cool 4C
. P P P P P P P G
Special Handling and/or Storage Type of Container [ " ¢
Cool 4% No. of Container(s) 5 ! / 1 1 1 1 T T T n
Volume 1000mL 125mL ( 125mL 500mL 500mL 500mL 500mL 500mL 125mL 1000mL
See item (1) in | Tridigp - Curbon-14  [Seeitem (Z)in |  Toal | Sulfides - 9030See item (3) in | 155 - 160.2, | TOC -415.1 | PCBs. 3082
Special Specisl | Cyanide - 9010 Special TDS - 160.1 -
SAMPLE ANALYSIS Inscsuctions. " Treucsions. Insinuctions.
Sample No. Matrix * Sample Date Sample Time
—— 43
J00FX3 WATER | /-/4/-02 | OF50 X X | x
JOOFX4 WATER /-4¥-02 | O 7/0 X A X X
[Joo z 7 WATEK /
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
Relinquished By/Rempoved F Date/Tine Received By/Stored In Date/Time ;:) The I!ISRC acknowledges that the analytical holding time for Nitrate by EPA Method 300.0 or method st
] — 56 will not be t. )
LA_MEM— Pl £ -0 2 P -T=d=) R"_F /A' /14 el MG ** The la;o:amr;‘:s 10 analyze pH within 24 hours of sample receipt. ssg_-s::e-
Relinquished By/R€émoved From Date/Time Received By/Stored In Date/Time  f ) _ SinStaage
. . . . (1)} Americium-241; Gamma Spectroscopy(Water} {Cesium-137, Cobalt-60, Europium-152, Europium- | W= Waier
I. P 2729 1 H'e::im;::af I R' F — 'ﬁ T 154, Europium-155); Gamma Spec - Add-on {Barium-133}; Nickel-63; Neptunium-237; Isotopic 0-0u
Relinguished By/Removed From me fose  [Received BySto ate/ hme Plutonium; Strontium-89,90 — Total Sr; Isotopic Thorium { Thorium-228, Thorium-232) ; Isotopic v Solds
. ns 1 F £ Uranium DL=Drum Liquiis
. Date/Ti . Ol Date/Ti {2) ICP Metals- 6010A (TAL) {Barium, Cadmiwm, Chromium, Silver}; ICP Metals - 6010A (Add-on) | T=Tisuc
Relinquished Byl\ ‘ ate/Time Bmw 3 tored fn y ate/Time {Arscaic, Lead, Selenium]: Mescury - 7470 - (CV) } ) Winepe
%\.ea S V103 (O 1 NN — AT 0D OF2.3L (3) 1C Anions - 300.0 {Bromide, Chioride, Flvoride, Nitrate, Nitrite, Phosphate, Sulfate}; pH (Water) - | yvireion
[lelinquished By/Removed From Date/Time Received By/Stored In Date/Time 9040 b connel mot available to XeCutner
- - - - relinguish samples from the 372
Refinquished By/Reinoved From Date/Time . Received By/Stored In Date/Time Ref # .Li Ol': Fy/ ; 2
LABORATORY | Received By Title Date/Time
SECTION
e L o e

BHI-EE-011 (03/01/2002)




Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-025 [Pasc 2 of 2
Collector Company Contact Telephone No. Project Coordinator .
GALE : RIKKI THOREN 521-8003 KESSNER, IH Price Code 7L, Data T“"“"‘“"%
Project Designation Sampling Location SAF No. Aj H — 21 Days o
105-D/H Rx Waste Water Sampling 100-H BOI-108 Air Quality [ ]
lce Chess No. ‘ Fieid Logbook No. CcoA Method of Shipment
St € pgsPe— EL-15182 RIOSHX2F2C FED EX
Shipped T ' Oftsite Property No. Bill of Lading/Air Bill No.
T“" _ , flo3e 16 <EE OS5
LOSSIBE .\ll’l EIHLARI)SIREM’\RI\S N ’ SR T R
J '3 lp Jo0 x| Preservation Coal 3¢ |HQUopH<2 ]  CooldC None
Cool 4C
KANMopCTIV (- e
Special Handling and/or Storage Type of Container
. . 2 3 T 1
Nuo. of Container(s)
S
00 f lf Volume 1000mL 20mL 500mL 250mL
Semi-VOA - | VOA - 8260A [Conductivity - | Ignitahiity -
8270A (ETF) " (ETF) 12001 1010
SAMPLE ANALYSIS
Sample No. Matrix * Sample Date Sample Time
JOOFX3 WATER /-/0> | O8 SO X X
J0OFX4 WATER s~y4raF | 2,2 X X X X
Jepzo? WATER. | /—/3-03 | 7345 X
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS ‘Matrix *
Relmamished By/Removed From Dot/ Time - lnwdm By/Stored In Date/Time ;;sz'he ERC :;lmowledges that the analytical holding time for Nitate by EPA Method 300.0 or method smtall
- will not be met.
Sl oMk 2 M‘(—' /403 MO /‘,:F /A 7/% 03 /@0 ** The laboratory is 1o analyze pH within 24 hours of sample receipt. ::::’
Relinguished By/Removed From Date/Time Received By/Stoced In Daie/Time  J# s ‘ StaShudge
W =W,
VB 3728 1-i4.03 1808 ﬂw.\ ﬂ Zbhlh [ 1623 Personnel not available to | o
Relinquished By/Removed From B € &~ Date/Time ! 800  |Reccived By/S Dt Time relinquish samples fmjfa‘; 3 A=Air
BS«Drum Sofid
[ L’k .’ lb‘ds F‘ RC{#_LH__ —J DL-Dn::Liqn:ds
Relifyuish Emoved From «—Date/Time Recei Date/Tiwne EP::‘
Hﬁw ‘g\g L\7.03 Cﬁaal %m) 117.03 oot~ Lt
Relinquished By/Removed From Date/Time Received By/Sidretn Date/Time X-Ocker
Relinquished ByJ‘R:mov;d From Date/Time Received By/Stored In Date/Time
LABORATORY | Received By Tille Dale/Time
SECTION
FINAL SAMPLE | Disposal Method : - : i
DISPOSITION Phsposed By Date/Time

BHI-EE-011 (03/01/2002)




Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-026 [Pese L of °2
Collector . Company Contact Telephune No. Project Coordinator .
GALE //,é-/yﬂp RELE RIKKi THOREN 521-8003 KESSNER, JH Price Code 7L, Data Turnaround o
Project Designation Sampling Location SAF No. Air Quality [ 21 Days __3
105-D/H Rx Waste Water Sampling 100-D B0I-108
lce Chest No. Field Loghook No. COA ere— Method of Shipment
DUEE O EL-1518-2 RIOSDXZFGEO s-1-03 | FEDEX
Shipped == Offsite Property No. Bill of Lading/Air Bill No.
| TMAIRECRA ) ) Ho3e 1ob <E E p5P—
POSSIBLE-SAMPLE HAZARDS/REMARKS ‘ [ - -
zl}"(‘-‘ﬂ—&-— q_l‘C (Ta ~Jdo F 2 Preservation HNO:zw P Hone N‘m/ HNozzw w :'gﬂcl:bﬂc i:ﬁ-:g:‘l Coatsc Cool4C Hcrl::;lpz:q Coaled 1o 4C
. | P P P P
Special Handling and/or Storage Type of Container /V _ VP ’ 3G G
e | 3 %C— No. of Container(s) 5 ! ! ! 1 i L 1 1 4
Volume 1000mL 125mL J [/ 125mL 500mL S00mL S00mL 500mL 560mL 125mL 1000mL
See ;:.5:) in | Tricum - Carbon-i4 | Sec ;m:la) n Cm}'::a-lwm Sulfides - 9030 See ;m?)in 11'.31)33._1?2:]; TOC-415.1 | PCBs - 8082
SAMPLE ANALYSIS Instructiozs. (7 Instructions. nstructions.
o]
£/
~
Sample No. Matrix * Sample Date Sample Time |5 SR  sospumm ) b
JOOFXS5 WATER /-/5/ -3 /2 ;/ 0
J00FX® - WateR | posf 93 | f270 //

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *

Relinquished By/Removed From Date/Time 12 [Received By/Stored In DateiTime %o £ *¢ The ERC acknowledges that the analytical holding time for Nitrate by EPA Methed 300.0 or method
Yoo G—' R IS ". = 9356 will not be met, S=Soil 7
= i L a ** The laboratory is to analyze pH within 24 hours of sample receipt. SE~Sedimant
Relinquished By Date/Time y9 o8  |Received By/Stored In Date/Time jr o Sossou
] . , . - . . 1} Americium-241; Gamma Spectroscopy(Water) {Cesium-137, Cobali-60, Europium-152, Ewopium- | W= Water
6P g L] AR (Kbl - 503 | () Amsriciun ] 7, Cobalt-60, Europium-152, Evropium- | W=
l 1. L 154, Europium-135}; Gamma Spec - Add-on {Barium-133}: Nickel-63; Neptunium-237; Isotopic m

Relinguished By/Removed From Date/Time ¢ hop  |Received Bnywrcd.lD /ﬂa"”'““ 10O | Pluonium; Strontium-89,90 — Total Sr; Isotopic Thoriwn {Thorium-228, Thorium-232}; Isotopic DS~ Drute Solids
L ;&J bl 5-a3 | 12 ¥ 728 1-i% 02 Uranium OL=Drum Liquids
Relinquished By/Rerivovéd From Date/Time Received By/Stored In Date/Time § # 00 ({l:k};:ecp M&:l: - Si?lQA (';' A;) [Bariu:r_:r 3 (;:dmgl‘l,n Chromium, Silver}; ICP Metals - 6010A {Add-on) ] T=Tissuwe
. o - . nic, , Sclemum; ; Mcorcury -~ - (CV) \Vl-}\ri?c
3 7‘5’; ifg-o I5 %&Lﬁ_ _1'fl=3 (3) IC Anions - 300.0 (Bromide, Chioride, Fluoride, Nitrate, Nitrite, Phosphate, Sulfate}; pH (Water) - | Lo3%
Relinquished By/Removed From a/Tine Joeg®  |Received By/GtosedTn =’ Date/Time 9040 :.-ou.avm

m! Exe kih 12 j60> Falfl,,
ate/Time Remi@rism Date/Time
T

Rekinquighed By/Remgved From
SQEQ\J é/&\\ L7.03% $lad— L.0S OG39—

LABORATORY | Received By Title Datc/Time
SECTION _
FINAL SAMPLE { Disposal Method D|sposed By Date/Time
DISPOSITION

BHI-EE-011 (03/01/2002)




- - P 2 Y
Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-026 [ree £ o
lect Company Contact Telephone No. Project Coordinator 3
COGT:L‘:{ L RIKKI THOREN 521-8003 KESSNER, JH Price Code  TL, D"Z"I“;;"“"“d
roject Designation Sampling Location SAF No. Air Quality aysﬂd -
105-D/H Rx Waste Water Sampling 100-D BO1-108 —
Ice Chest No. Ficld Logbook No. COoA oa @ s |Methodof Shipment
=E 6 if— EL-1518-2 RI0SDX2F26 . (..¥ | FEDEX
Shipped T Offsite Property No. Biil of Lading/Air Bill No.
TMAGECRA ffo3o tog - SEE asP-
POSSIBLE SAMPLE HAZARDS/REMARKS ‘
Pha‘iod.c.wh'uc . Coi4C  |HClwpH<2 | CoolaC Note
Preservation Cool 4C
7 .::'_o oo F‘t . Type of Container 3G aGs” d 3G
Special Handling and/or Storage ype n
o, No. of Container(s) 2 3 ! 1
C oo | HO<
v 1000mL 20mL 500mL 250mL
olume
Semi-VOA - | VOA - 8260A | Conductivity - | Lgmitabitity -
8270A (ETF} | (ETF) §20.1 1010
SAMPLE ANALYSIS
Sample No. Matrix * Sample Date Sample Time |
JOOFXS WATER /w3 | /2 50 X | <~ | x X
JOOFX6 WATER ISy -p 3 |2 /0 X X X X
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
Relizaaish emoved From Date/Time YEZ> Received By/Stored In DaeTime [ 320 | ** The‘ERC acknowledges that the analytical holding time for Nitrate by EPA Method 300.0 or method sesail
9056 will not be met. Sout
L r’m "ﬁ )-l1eo be d msgi_ I ! I‘rq:l . m:lla::tmo:;?s to analyze pH within 24 hours of sample receipt. Eﬁ.s,,.,,
[Relmquls Removed Mim'—[aw Reggived By/Stored In DateTime /# & o ol
105 fﬁ SR L 1578) - ofxh y LA oo
Relinquished By/Removed From Daw/Time '3 @F  |Reccived By/Stored ime } 200 3;:;.“.“ -
00 Wfln, 1uiwd | 1B 3728 [ 4502 O
Relinquished By/R¥haved From = Date/Time Received By/Stored In Date/Time é o O ;;m
12 BT7EC ;:[b-os rogo s N t-j;'i::nuon
Relinguished Bleemoved From! MS—“"“E /8o |Reccived By/St Date/Time KmOuher
[-4Cw
Date/Time Receivedgt%\ @ Daic/Time
-
LO-AX w34 W T.07 (-
LABORATORY |Reccived By 73 Title Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION

BHI-EE-011 (03/01/2002)




LIONVILLE LABORATORY INCORPORATED

_ . SAMPLE RECEYPT CHECKLIST
IENT: TOU Hambern

chase Order/Project: DATE; V10D
%OW#!Release#: BOV-1\08
boratory SDG #: - e — .
O0\WLD\D -
DTE: ALL ENTRIES MARKED “NO” MUST BE EXPLAINED IN THE COMMENT SECTION
1. Custody seals on coolers or shipping @ﬁs . ONe O WA 0 sce Comment ¥
container intact, signed and dated?, :
2. Outside of coolers of shipping containers are s O Ne DNA O see Comment #
free from damage?
3. Aibill # recorded? ?Y“ O No DA O see C "

4. Al expected paperwork received (coc and

other client specific: historical data, \?&ﬁ 0 No DN/A O see Comment #
alpha/beta or other screening data as

applicable)? (paperwork sealed in plastic

bag and taped to inside lid)

5. Sample containers !ll'_s\intact? yy,, 3 No ONA O see Comment #

6. Custody seals on sample contginers intact, 'P'Yes O No DONA O see Comment #
signed and dated?

: A10D .

7. Allsamples on coc received? . Te‘.ﬁ%m )(No ON/A . R sec Comment# |

8. All sample label infomation matches coc? ‘?ﬁ“ O No O N/A-: . 0 soe Comment #

9, Laboﬁtory QC samples designated on coc? 0 Yes O No ):ﬁm O see Comment #
(QC stickers placed on bottles?) .

10. Shipment meets LYLI Sample Acceptance : oY N ONA sec Comment #
Policy? (identify 21l bottles not within “ ;g( ¢ | R Z
policy. See reverse side for policy)

11. Where applicable, bar code labels are

D Yes O No ON/A O sec Comment #
affixed to coc?
12. coc signed and dated? O Yes O Ne DO N/A . D see Comment #
13. coc will be faxed of emailed to client? o Yes DNo ONA O see Comment #
14. Project Manager/Client contacted :
concerning discrepancies? (name/date) of Yes Do ONA O see Comment ¥
o7 J, 17-0%
Cooler # / temp (°C) and Comments: _;nf i Ood (\\')D T B Ui D { 3
PR o -0x ] 0at \QW)_QL ):\:C
£&QC -0 -\0) | O™ ")@m‘s\m\w\\a&u&qum@w*
TEeC On-00r OB # AP B opoisain 088 TOC o pls
Q8 \Q,;A(‘n. ey D SR Pl ~
— . ~v B A | v ' II
Laboratory Sample Cusiodian: @M N !
' —
Laboratory Project Mansger: /7 ‘

S



Lionville Laboratory, Inc.
PCE ANALYTICAL DATA PACKAGE FOR
TNU-HANFORD B01-108,H 2047

o e
AR IRE
Sheyn

FEB 2003

DATE RECEIVED: 01/17/03 LVL LOT # :0301L515

CLIENT ID LVL # MTX PREP # COLLECTION EXTR/FREP ANALYSIS
JOOFX3 001 W O03LEQ077 01/14/03 01/21/03 01/24/03
JOOFX3 001 MS W O03LE0077 01/14/03 01/21/03 01/24/03
JOOFX3 001 MSD W O03LEQ077 01/14/03 01/21/03 01/24/03
JOOFX4 002 W OQ3LE0077 01/14/03 01/21/03 01/24/03
JOOFXS 004 W O03LE0O077 01/14/03 01/21/03 01/24/03
JOOFX6 005 W O03LE0077 01/14/03 01/21/03 01/24/03

LAB QC:
PBLKKT MB1 W O03LE0077 N/A 01/21/03 01/23/03
PBLKKT MB1 BS W O03ILEQO77 N/A 01/21/03 01/24/03
PBLKKT MB1 BSD W O03LE0077 N/a 01/21/03 01/24/03
N
i

el



OlvL |

Analytical Report
LIONVILLE LABORATORY INC.
Client: TNU-HANFORD B01-108 W.0. #: 11343-606-001-9999-00
LVL #: 0301L515 Date Received: 01-17-2003
SDG/SAF #: H2047/B01-108
PCB

Four (4) water samples were collected on 01-14-2003.

The samples and their associated QC samples were extracted on 01-21-2003 and analyzed according to
Lionville Laboratory OPs based on SW846, 3rd Edition procedures on 01-23,24-2003. The extraction
procedure was based on method 3540 and the extracts were analyzed based on method 8082 for
Aroclors only.

The following is a summary of the QC results accompanying the sample results and a description of
any problems encountered during their analyses:

1. All results presented in this report are derived from samples that met LvLI’s sample acceptance
policy with the exception of some discrepancies, which have been recorded on the Sample
Receipt Checklist (p-11).

2. The required holding time for extraction and analysis has been met.

3. Samples and their associated QC samples received a Sulfuric Acid cleanup.

4. The method blank was below the reporting limits for all target compounds.

5. All surrogate recoveries were within acceptance criteria.

6. All blank spike recoveries were within acceptance criteria.

7. All matrix spike recoveries were within acceptance criteria.

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

9. All continuing calibration standards analyzed prior to sample extracts were within acceptance

criteria.

10. 1 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.

Z )i L e
Tai Daniels ¢/~ ¢ 7 7 Date
Laboratory Manager

Lionville Laboratory Incorporated

som\r;\groupidata\pestitnu hanford01L-515.pcb
“Ihe results presented in this report relate only o the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral pans of the
analytical data. Therefore, this report should only be reproduced in its entirety of 1 1 pages. O 2

208 Welsh Pool Road « Lionville, PA 19341-1333 » (610) 280-3000 « Fax (610} 280-3041



LIONWLLE LABDRATIRY INC

GLOSSARY OF PESTICIDE/PCB DATA

JATA QUALIFIERS

) = Ind:cates that the compound was ana]yzed for but not detected. The minimum
detection limit for the sample (not the method detection limit) is reported with the U

(e.g., 10U).

J = Indicates an estimated value. This flag is used in cases where a target analyte is
detected at a level less than the lower quantification level. If the limit of

quantification is 10 ug/L and a concentration of 3 ug/L is calculated, it is reported as
3J.

B = This flag is used when the analyte is found in the associated blank as well as in the
' sample. It indicates possible/probable biank contamination.

E - 'Indicatcs that the compound was detected beyond the calibration range and was
' subsequently analyzed at a dilution.

1 | = Interference.

ABBREVIATIONS

BS = Indicates blank spike in which reagent grade water is spiked with the CLP matrix
spiking solutions and camried through all the steps in the method. Spike recoveries
are reported,

BSD = Indicates blank spike duplicate.
MS = Indicates matrix spike.
MSD = Indicates matrix spike duplicate.

DL = Indicates that recoveries were not obtained because the extract had to be diluted for
analysis,

NA = Not Applicable.
. DF = Dilution Factor.
NR = Not Required.

SP = Indicates Spiked Compound.



HONVIE LABORARTAY [0

GLOSSARY OF PESTICIDE/PCB DATA

’ = This flag is used for an PESTICIDE/PCB target analyte when there is
greater than 25% difference for detected concentrations between the two GC
columnns (see Form X). The lower of the two values is reported on Form 1
and flagged with a "P". '

D = This flag identifies all compounds jdentified in an analysis at a secondary
: - dilution factor.

c = This flag applies to a 'compound that has been confirmed by GC/MS.

RYSHAREMPLCPESTICIDE/PCBGLOS




Lionville Laboratory, Inc.

PCBs by GC Report Date: 01/24/03 16:SA
RFW Batch Number: 0301L515 Client: TNU-HANFORD BOl-lOB;HQf}u?WOrk Order: 11343606001 Page: 1
Cust 1ID: JOOFX3 JOOFPX3 JOOFX3 JOOFX4 JOOFX5 JOOFX6
Sample RFWi# : 0ol 001 MS 001 MSD 002 004 005
Information Matrix: WATER WATER WATER WATER WATER WATER
D.F.: 1.00 1.00 1.00 1.00 1.00 1.00
Unitg: UG/L UG/L UG/L UG/L UG/L UG/L
Surrcgate: Tetrachloro-m-xylene 95 % S0 % 85 % 20 % 85 % 75 %
Decachlorobiphenyl 55 % 70 % 45 % 50 % 85 % 65 %
=======================================‘—'=====f1============f1=='—‘=========f1============fl============fl============f1
Aroclor-1016 1.0 O 85 % 78 % 1.0 U 1.0 U 1.0 U
Aroclor-1221 2.1 U 2.0 U 2.0 U0 2.0 U0 2.0 U© 2.0 U
Aroclor-1232 1.0 U 1.0 U 1.0 U 1.0 © 1.0 U 1.0 U
Aroclor-1242 1.0 U 1.0 U 1.0 © 1.0 U 1.0 U 1.0 ©
Aroclor-1248 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor-1254 1.0 U 1.0 O 1.0 © 1.0 U 1.0 U 1.0 ©
Aroclor-1260 1.0 U 87 % 70 % 1.0 U 1.0 U 1.0 ©
Cust ID: PBLEKKT PBLEKT BS PBLKKT BSDP
Sample RFWi: 03LE0O77-MBl1 O3LEQ077-MB1 03LE0077-MBl
Information Matrix: WATER WATER WATER
D.F.: 1.00 1.00 1.00
Units: UG/L UG/L UG/L
Surrogate: Tetrachloro-m-xylene S0 % S0 % S0 %
Decachlorobiphenyl 105 % 105 % 110 %
eSS S S Ss s ss s s sss s =T Sss==sssssssass==ss====flassessccccoaflsmmemssscscfls==mmaamssaflosesacccmacflosaccsanoooaf]
Aroclor-1i01é 1.0 U 92 % 82 %
Aroclor-1221 2.0 U 2.0 U 2.0 U
Arpclor-1232 i.0 O 1.0 U 1.0 U
Aroclor-1242 1.0 U 1.0 U 1.0 U
Aroclor-1248 1.0 U 1.0 U 1.0 U
Aroclor-1254 1.0 U 1.0 U 1.0 U ol
Aroclor-1260 1.0 U 94 % 90 % 44r

U= Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR= Not reported.

%= Percent recovery,

D= Diluted out.

I= Interference.

NA= Not Applicable.

NS= Not spiked.

*= Qutside of EPA CLP QC

N



Lionville LapOrawy wae winy

WD LW e y

~ = FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS ""lm ‘
O20\LS\S A-LDEE &5_:3— K Lt >
L4 S | N
Client"—rm MC\J\O{D Bo "‘ag stor 4 ARNE] L
Liquid (P o N lie o (VoM Vol la,
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-025 |Paee 1 of 2
Collector Company Contact ‘Telephone No. Project Coordinator .
GALE RIKKI THOREN 521-8003 KESSNER, JH Price Code 7L, Data Turnaround
Project Designation Sampling Location SAF No. Air Quality (] 21 Days
1035-D/H Rx Waste Water Sampling 100-H BO1-108
Jce Chest No. ) Ficld Logbook No. COA Method of Shipment
SEE OSSP EL-1518-2 RIOSHX2F2C FED EX
Shipped Jo Offsite Property No, . Bill of Lading/Air Bill No. < £ < dspg
| IM/ f?é:io 106 % ¥ ,W Y —
POSSIBLE SAMPLE HAZARDS/REMARKS ’ 4
e To JooFxi HNO3 to pH None None/ | HNO3wpH | NaOH 0 pH | Znac+naOH \
’R’Q"D\ D' A~ [—] \} E— Preservation < " |m iz Cod 4o pH:9CnnI Coott€ Cool€ e | Cooterose
. . Type of Container g P / P P P P P aG aG
Special Handling and/or Storage
Cool 4 °c No. of Container(s) 5 ! / ! ! ! ! ! ] 1 4
Volume 1000mL 125mL // 125mL 500mL S00mL 500mL 500mL 500mL 125mL 1000mL
Sez itam (1)in | Tritigp - Cubon-14 |Secitem(2)in]  Tolal | Sulfides - 9030]Sec item (3) in | T5S - 180.2, | TOC-415.1 | PCBs - 5087
Special “L Special  [Cyanide - 9010 Special TDS - 160.1
SAMPLE ANALYSIS fsiuetions. Trsrucaions. nsiruciions.
..
Sample No. Matrix * Sample Date Sample Time  [:daiadat L IR = e
JOOFX3 WATER s-s/-02 | (2259 x Al x X X X
J00FX4 WATER | /yg.0% [ O2/0 | [/ Xl cl x|l xlx | x| x
Joo 2 o7 _WATEKR //
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
Relinquished By/Remaved F DateTime Received By/Stored In Date/Time ** The ERC acknowledges that the analytical holding time for Nitrate by EPA Method 300.0 or method et
P’ 9056 will be L. |
S A6, LY S  SEo0 REFE< /8 11403 » oo " 'l'he.ia:g:ilurr; Tt analyze pH within 24 hours of sample receipt. et
Relinquished By/Reémoved From Date/Time Received By/Stored In Dae/Time [ ood S o (Cesivin13 0 s Si=Sludge
Qed f 2 . s (1) Americium-241; Gamma Spectroscopy(Water} {Cesium-137, Cobali-60, Europium-152, Europiun- ] W = Wer
[ R 3723 1-[b-o loco R’ f= 'fﬂ-‘%—l—“—& 154, Europium-155); Gamma Spec - Add-on {Barium-133}; Nickel-63; Neptunium-237; Isotopic o
Relinguished By/Removed From [ [B&_ Date/Time foss  [Received By/StorcTTn ae/Time Plutonium; Strontium-39,90 — Total Sr; Isotopic Thorium {Thorium-228, Thorium-232); Isotopic DS-Drum Sofds
/463 F E v, Uranium DL=Druu Liquids
— - " Iy § (2} ICP Metals - 6010A (TAL) {Barium, Cadmium, Chromium, Silver}; ICP Metals - 60iCA (Add-on) | T=Tissuc
clinquished By, =" Date/Time WWMW Date/Time {Arseaic, Lead, Selenium); Mercury - 7470 - (CV) ’ :f':,w-':
S V1103 Bse | O st AT .03 05234 (3) IC Anions - 3000 {Bromide, Chloride, Fluoride, Nitrate, Nirite, Phosphate, Sulfate}; pH (Water) - | yoysseezion
lRelinquished By/Removed From Date/Time Received Byii(’ored In Date/Time 9040 Personnel not available to HOther
: - relinquish samples from the 372
Refinquished By/Remaoved From Date/Time Received By/Stored In Date/Time Ref # J-i on £/ 16} o_’
LABORATORY | Received By Title Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION

BHI-EE-011 (03/01/2002)




Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BO1-108-025 [Peec 2 of 2
Collector Company Contact Telephonie No. Project Coordinator .
GALE RIKKI THOREN 521-8003 KESSNER, JH Price Code 7L Duta T“"‘""“'&
Project Designation Sampling Location SAF No. Air Quality [T 21 Days
105-D/H Rx Waste Water Sampling 100-H BO1-108
Jlce Chiest No. Field Logbook No. COA Mecthod of Shipment
Sf’——-’ &£ pse— EL-1518-2 RIOSHX2F2C FED EX
Shipped s ; Offsite Property No. Bilt of Lading/Air Bill No.
T_“.A Aoc3s 66 <EE OSPAC
POSSIBL \\l_L_E HAZARDS/REMARKS ' o R R -
AN (o ] To e &I o I B
| N
1&‘3\(0 ﬁC) J \J b'—‘ T ., aG aGs* P aG
Special Handling and/or Storage ype of Cuntainer
. . 2 3 ] 1
Nuo. of Container(s) :
=
[
o0 [ "f' Volume 1000mL 20mL S00mL 250mL
Semi-VOA - | VOA - 8260A | Conductivity - | ignitability -
8270A (ETF) | (ETR) 120.1 1010
SAMPLE ANALYSIS
Sample No. Matrix * Sampie Date Sample Time :
JOOFX3 WATER -/ 02 | O8 SO X x X
JOOFX4 WATER /~y4-23 | O2/,0 X | X X X
Jazo? WATER. | /~/3-02 | /345 X
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
Relinquished By/Remgved From DateTime [Received By!glomd In Daie/Time ;;5:‘“ ERC ;ceknnwledges that the analytical holding time for Nitratc by EPA Method 300.9 or method il
— will 1 be met.
I e W /4o 2 £@O /?L‘F /A r/¥es /‘00 ** The laboratoty is to analyze pH within 24 hours of sample receipt. F:,.w
Fel;nquished By/Remaved From Date/Time Received By/Stored In Daie/Time  forac e
W= Waier
] g 3 72 1 1'15-63 100& ﬂ% ﬂ 2h uﬂ« [ I_ﬂ;ﬁ_ Personnel not available to .
Relinquished By/Removed From J= € &— Date/Time 1 0@ [Received Bny el Dett/Time relinquish samples from the WL— Ashi
Ref | LI_J DS=Drum Safids
f L , e P DL~Drums Liguids
R editRyuish emoved From ate/Time Recei Date/Time I:.I‘::c
H@ S L\7.03 CR> %M V7.0 CRoat- Lot
Relinquished By/Removed From Date/Time |Rece1ved By/SiretAn Date/Time A=Ouer
Relinquished By/Removed From Date/Time chceivcd By/Stored In Date/Time
LABORATORY | Received By Tile Daic/Time
SECTHON
FINAL SAMPLE | Disposal Method - _
DISPOSITION Disposed By DatefTime
BHI-EE-011 (03/01/2002)




Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-026 |Page 1 of 2
Collector Company Contact Telephone No. Project Coordinator i
GALE / /— AL REEH RIKKI THOREN 521-8003 KESSNER, JH Price Code 7L Data Turnaround
Project Designation Sampling Location SAF No. Air Quality [ 21 Day@-—
105-D/H Rx Waste Water Sampling 100-D BO1-108 7
Ice Chest No. Field Logbook No. COA Method of Shipment
CEE DL EL-1518-2 R10SDX2F2€ i-16:073 | FEDEX
Shipped Offsite Property No. Bill of Lading/Air Bill No.
_TMiRECRA Aozs 1ob <E E D5R
POSSI PLE HAZARDS/REMARKS )
?q)\"g .\ﬂ‘.&- q:‘t '—r. ' JaoF B I Preservation HNo?rxm R one Ncme/ HNO-JQE P ﬁ'%“c':‘.,i'fc imﬂgﬁl Cootac Coolac Hcé:r :‘cq Cooled 1o 4C
. P P P P P P
Special Handling and/or Storage Type of Container 7 F 6 G
e | =+ %C— No, of Container(s) 5 ! l 1 1 ] i 1 1 1 ]
Volume 1000mL 125mL. ) / 125ml. S00mL 500mL 500mL S00mL 500mL 125mL 1000mL
Sec item (1) im | Tritiam - Cabon-14 [Seeiem (2)in|  Total  [Sulfides- 9030{Seeitem (3)in | TS5- 160.2, | TOC-415.1 | PCBs- B082
Spur.n_nl Speci_l] Cyanide - 9010 Special TDS - 160.1
SAMPLE ANALYSIS Tosiructions. Y, Instructions. Instructions
/)
{K/
~
Sample No. Matrix * Sample Date Sample Time calilrned A T T R g Ahe g
J00PS waeR |-y -03 | 4290 A1 X A x % |k | x
JOOFX6 WATER S-S 0D 2/ ZJ / X X X % v X X
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
Relinquished By/Removed From Dae/Time |-Zoen Received By/Stored In Date/Time  } %o & *+ The ERC acknowledges that the analytical holding time for Nitrate by EPA Method 308.0 or method
s 2 PR 9056 will not be met. o S e
. T o A 4+ The laboratory is to analyze pH within 24 hours of sample receipt. 5o-s..|:-
Relinquished By/REmoved From Daie/Time vy o [Received By/Stored In Date/Time ja2oe SimSluge
ﬁ'; |- 't 2 ﬂ .Q]z L + h 013 (1) Americium-241; Gamma Specirescopy(Water) {Cesium-137, Cobalt-60, Europium-152, Europium- | W = Waar
I Lot P 1 LAY } L . Q.F l‘k' jr 17 154, Europium-|33}; Gamma Spec - Add-on {Barium-133}: Nickel-63; Neptunium-237, Isotopic O::I.:
Relinguished By/Removed From Date/Time ; BOP  [Received By/Stored | AaelTime 120 & | pyonium, Sirontiur-89,90 - Total S, Lsotopic Thorium {Thorium-228, Thorium-232; sotopic A s
'&’l‘ h 19" ! "3 37&‘ i 032 Uranitun DL=Drum Liquids
| efTi - Date/Ti oo | {2) ICP Metals - 6010A (TAL) (Barium, Cadmiwm, Chromium, Silver}; ICP Metals - 6010A (Add-o T=Tissue
Relinquished By, From 2l ‘“;;.’ Reccived By/Stored In ate/lime. g # {Arsenic, Lead, Selenium); Mercury - 7470 - (CV) ; ( n) Wiehe
i 372 Lf6 o, 1'fk3 (3) IC Anions - 300.0 {Bromide, Chloride, Fluoride, Nitrate, Nitrite, Phosphate, Sulfate); pH (Water) . | v
[Relinquished By/Removed From ale/Tine fopagp  [Received Byl I n — Date/Time 9040 x-o::‘“
ﬁﬂ% . ?ﬁkl% 1 jea> =V
Relinquighed By/Remgved From ate/Time R=cc| ISt ed In Date/Time
S\ & e 1o Chsa-
LABORATORY | Received By Title Dae/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION

BHI-EE-011 {03/01/2002)



Bechtel Hanford Inc. . CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-026 [Pase 2 of 2
Collector Company Contact Telephone No. Project Coordinator .
GALE / ARG RIKKI THOREN 521-8003 KESSNER, JH Price Code 7L D“z" IT“I’;’""“‘"‘ N
Project Designation Sampling Location SAF No. Air Quality — ays S["
105-D/H Rx Waste Water Sampling 100-D B01-108
1ee Chest No. Field Logbook No. COA os 2 » |Methodof Shipment
=sE6 ouR— EL-i518-2 RIOSDX2F%€ "o g | FEDEX
i Offsite Property No. Bill of Lading/Air Bill No.
Sh}l‘_)h]:ledTo ; pe 9 Zd Cao gEE GSPG-..
'5675513\,&: SAMPLE HAZARDS/REMARKS - T
-:-.‘ iox _J'we , Preservation Cool 4C HC(I: :: lp:icﬂ Coal 4C None
T? Q.T-O -:‘OO Fﬁ pd T of Container aG aGs* P aG
Special Handling and/or Storage yee .
No. of Container{s) z 3 ! !
Coo | W0 -
1000mL 20mL 500mL 250mi
Valume
Semi-VOA - | VOA - $260A [Conductivity - | Ignimbility -
SIA(ETF) | (ETF) 120.1 1010
SAMPLE ANALYSIS
Sample No. Matrix * Sample Date Sample Time j R rRTa L % e 3
JOOFX5 WATER -/ w3 | /2 70
JOOFX6 WATER /—-/5/ - '3 7270
CHAIN OF POSSESSION Siga/Print Names SPECIAL INSTRUCTIONS . Matrix *
Relinmdsh o Date/Time VEr Received By/Stored In Date/Time ]3‘” ;;szhe'ERﬁ ::?cno‘:vledges that the analytical holding time for Nitrate by EPA Method 300.0 or method Swsail
fm\ qz&‘l "b-\-. Iiv ol !QfD ‘&‘Sg ’ ’ [‘rq%_,__J his T'l::‘la::ralorr;is.to analyze pH within 24 hours of sample receipt. g:‘::w“
Relmquwjnd /Removed M‘“‘"ﬂd’ Recgiyed By/Stored In Date/Time 7o SlaShudge
ASR 115 ph SERE oon
Relmqunshcd By/Removed From Date/Time §730F  |Received By/Stored - e
m%‘alk K b7'°’3 ,'s 27 { vl E-d} DLDrum Liguids
. T=Tissue
Relinquished By/REfoved From ~ — Date/Time Received By/Stored in Date/Time ; o o iege
1B 372 1:16-93 oo - 824 Lot
Relinquished By/Removed FromEz . Date/Time yopmey  |Received By/ Date/Time vevene
il il 2. Y -
Date/Time Rsceiwﬁt red In Date/Time
L7 GATR QAH\ A WT. Ao g
LABORATORY | Reccived By =l Title Dare/Time
SECTION
FINAL SAMPLE | Disposal Method Dispased By _ DatelTime
DISPOSITION

BHI-EE-011 (03/01/2002)




LIONVILLE LABORATORY INCORPORATED

_ . SAMPLE RECEIPT CHECKLIST
IENT: 1M \-\a;-,‘\'\£cf'D

chase Order/Project: DATE: V'V 10D
@ow# IRelease #: O\ - \O8
borstory SDG # . B .
O3X0\LD\D :
3TE: ALL ENTRIES MARKED “NO” MUST BE EXPLAIFED IN THE COMMENT SECTION
1. Custody seals on coolers or shipping EXes TONo . ONA T3 sct Comment #
container intact, signed and dated?.
2. Outside of coolers or shipping containers are CAes O No ONA 0 see Comment #
free from damage?

3. Airbill # recorded? 'yyes O No ONA G see Comment #
4. Al expected paperwork received (coc and )

other client specific: historical data, ‘(F,Wes O Mo Dwa O see Comment #
alpha/beta or other scTeening data as

applicable)? (paperwork sealed in plastic

bag and taped to insile lid)
5. Sample containers "{i"“"‘? yves DN ONA O sec Comment #
6. Custody seals on sample contginers intact, ‘Fﬁres D No ONA O see Comment ¥
signed and dated?
10D _
7. All samples on coc received? ‘ 'Y’ﬁi\fes ){No DONA . ﬁ st Commentd |
8. All sample label information matches coc? "’?fﬁ D No O N/A: . Disee Comment #
9., Laboratory QC samples designated on coc? O Yes DNo ;Rﬁ’ﬁ O sec Comment #
(QC stickers placed on bottles?) . .

10. Shipment meets LvL] Sample Acceptance By N ONA sce Comment §
Policy? ' (identify ali bottles not within “ ;21 ° _ )Q Z
policy. See reverse side for policy)

11. Where applicable, bar code Jabels are

D Yes ONo ONA O see Comment #
affixed to coc? ‘ ,
12. coc signed and dated? O Yes O No ONA . O see Comment ¥
13. coc will be faxed o emailed 1o client? o Yes ONe ONA 5 see Comment #
14, Project Manager/Client contacted
concerning discrepancies? (name/date) of Yes BNe QA O sce Comment #
oT. /i-11-0}
Cooler #/ temp (°C) and Commenits: # \ O QV\\D-D e B> (3 Dﬁ
FERe, O -0} 0. @w Ajc
£ EQC -0 - \O | O 3®&£\Mmm\¥n%~%qua>ab°“‘*
ﬂf{Q-D;}-OOQ- }O_%’“' #Q\MMWW‘“ ar Q icc&l“-\-&i—ﬂ
QY VO A sy 9O Oﬁ el . T
- Mww o
Laboratory Sample Custodian: N
Laboratory Project Mansges: /



Lionville Laboratory,

Inc.

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD B01-108 H2047

FEB 2003

DATE RECEIVED: 01/17/03 LVL LOT # :0301L515
CLIENT ID /ANALYSIS LVL # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
JOOFX3

SILVER, SOLUBLE 001 W 03L0041 01/14/03 01/24/03 01/27/03
SILVER, SOLUEBLE 001 REP W 03L0041 01/14/03 01/24/03 01/27/03
ARSENIC, SOLUBLE 001 W 03L0O041 01/14/03 01/24/03 01/27/03
ARSENIC, SOLUBLE 001 REP W 03L0041 01/14/03 01/24/03 01/27/03
BARIUM, SOLUBLE 001 W 03L0041 01/14/03 01/24/03 01/27/03
BARIUM, SOLUBLE 001 REP W 03L0041 01/14/03 01/24/03 01/27/03
CADMIUM, SOLUBLE 001 W 03L0041 01/14/03 01/24/03 01/27/03
CADMIUM, SCLUBLE 001 REP W 03L0041 01/14/03 01/24/03 01/27/03
CHROMIUM, SOLUBLE ool W 03L0041 01/14/03 01/24/03 01/27/03
CHROMIUM, SOLUBLE 001 REP W 03L0041 01/14/03 01/24/03 01/27/03
MERCURY, SOLUBLE 001 W 03C0016 01/14/03 01/28/03 01/29/03
MERCURY, SOLUBLE 001 REP W 03C001e 01/14/03 01/28/03 01/29/03
LEAD, SOLUBLE 001 W 03L0041 01/14/03 01/24/03 01/27/03
LEAD, SOLUBLE 001 REP W 03L0041 01/14/03 01/24/03 01/27/03
SELENIUM, SOLUBLE 001 W 03L0041 01/14/03 01/24/03 01/27/03
SELENIUM, SCLUBLE 001 REP W 03L0041 01/14/03 01/24/03 01/27/03
JOOFX4

SILVER, SOLUBLE 002 W 031004l 01/14/03 01/24/03 01/27/03
SILVER, SOLUBLE 002 MS W 03L0041 01/14/03 01/24/03 01/27/03
ARSENIC, SOLUBLE 002 W 03L0041 01/14/03 01/24/03 01/27/03
ARSENIC, SOLUBLE 0Q2 MS W 03L0041 01/14/03 01/24/03 01/27/03
BARIUM, SOLUBLE 002 W 03L0041 01/14/03 01/24/03 0L/27/03
BARIUM, SOLUBLE 002 MS W 03L0041 01/14/03 01/24/03 01/27/03
CADMIUM, SCLUBLE ooz W 03L0041 01/14/03 01/24/03 01/27/03
CADMIUM, SCLUBLE 002 MS W 03L0041 01/14/03 01/24/03 01/27/03
CHRCMIUM, SOLUBLE 002 W 03L0041 01/14/03 01/24/03 01/27/03
CHRCMIUM, SOLUBLE 002 MS W 03L0041 01/14/03 01/24/03 01/27/03
MERCURY, SOLUBLE 002 W 03C0016 01/14/03 01/28/03 01/29/03
MERCURY, SOLUBLE 002 MS W 03C0016 01/14/03 01/28/03 01/29/03
LEAD, SOLUBLE o002 W 03L0041 01/14/03 01/24/03 01/27/03
LEAD, SOLUBLE 002 MS W 03L0041 01/14/03 01/24/03 01/27/03
SELENIUM, SOLUBLE 002 W 03L0041 01/14/03 01/24/03 01/27/03
SELENIUM, SCLUBLE 0g2 MS W 03L0041 01/14/03 01/24/03 01/27/03

|



Lionville Laboratory, Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR
TNUHANFORD B01-108 H2047

DATE RECEIVED: 01/17/03 LVL LOT # :0301L515
CLIENT ID /ANALYSIS LVL # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
JOOFX5

SILVER, SOLUBLE 004 W 03L0041 01/14/03 01/24/03 01/27/03
ARSENIC, SOLUBLE 004 W 03L0041 01/14/03 01/24/03 01/27/03
BARIUM, SOLUBLE 004 W 03L0C41 01/14/03 01/24/03 01/27/03
CADMIUM, SOLUBLE 004 W 03L0041 01/14/03 01/24/03 01/27/03
CHROMIUM, SOLUBLE 004 W 03L0041 01/14/03 01/24/03 01/27/03
MERCURY, SOLUBLE 004 W 03C0016 01/14/03 01/28/03 01/29/03
LEAD, SOLUBLE 004 W 03L0041 ~ 01/14/03 01/24/03 01/27/03
SELENIUM, SOLUBLE 004 W 03L0041 01/14/03 01/24/03 G1/27/03
JOOFX6

SILVER, SOLUEBLE 005 W 03L0041 01/14/03 01/24/03 01/27/03
ARSENIC, SOLUBLE 005 W 03L0041 01/14/03 01/24/03 01/27/03
BARIUM, SOLUBLE 005 W 03L0041 01/14/03 01/24/03 01/27/03
CADMIUM, SOLUBLE 005 W 03L0041 01/14/03 01/24/03 01/27/03
CHROMIUM, SOLUBLE 005 W 03L0041 01/14/03 01/24/03 01/27/03
MERCURY, SOLUBLE 005 W 03C0016 01/14/03 01/28/03 01/29/03
LEAD, SOLUBLE 005 W 03L0041 01/14/03 01/24/03 01/27/G3
SELENIUM, SOLUBLE 005 W 03L0021 01/14/03 01/24/03 01/27/03

LaB QC:

SILVER LABORATCRY LC1 BS W 03L0041 N/A 01/24/03 01/27/03
SILVER, TOTAL MB1 W 03L0041 N/A 01/24/03 01/27/03
ARSENIC LABORATORY LC1 BS W 03L0041 N/A 01/24/03 01/27/03
ARSENIC, TOTAL MB1 W 03L0041 N/A 01/24/03 01/27/03
BARIUM LABORATORY LC1 BS W 03L0041 N/A 01/24/03 01/27/03
BARIUM, TOTAL MB1 W 03L0041 N/A 01/24/03 01/27/03
CADMIUM LABORATORY LC1 BS W 03L0041 N/A 01/24/03 01/27/03
CADMIUM, TOTAL ME1l W  03L0041 N/A 01/24/03 01/27/03
CHROMIUM LABORATCRY LC1 BS W 03L0041 N/A 01/24/03 01/27/03
CHROMIUM, TOTAL MB1 W 03L0041 N/A 01/24/03 01/27/03
MERCURY LABORATORY LC1 BS W 03C0016 N/A 01/28/03 01/29/03
MERCURY, TOTAL MB1 W 03C0016 N/A 01/28/03 01/29/03
MERCURY, TCLP LEACHA MB2 W 03C0016 N/A 01/28/03 01/29/03



DATE RECEIVED: 01/17/03

Licnville Laboratory,
INORGANIC ANALYTICAL DATA PACKAGE FCR
TNUHANFORD B01-108 H2047

Inc.

LVL LOT # :0301L515
CLIENT ID /ANALYSIS LVL # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
MERCURY, TCLP LEACHA MB3 W 03C0016 N/A 01/28/03 01/29/03
LEAD LABORATORY LC1 BS W 03L0041 N/A 01/24/03 01/27/03
LEAD, TOTAL MB1 W 03L0041 N/A 01/24/03 01/27/03
SELENIUM LABORATCRY LC1 BS W 03L0041 N/A 01/24/03 01/27/03
SELENIUM, TOTAL . MB1 W 03L0041 N/A 01/24/03 01/27/03



LIONVILLE LABORATORY INC,

Analytical Report

Client: TNU-HANFORD B01-108 W.0.#: 11343-606-001-9999-00
LVL#: 03011515 Date Received: 01-17-03
SDG/SAF#: H2047/B01-108

METALS CASE NARRATIVE

1. This narrative covers the analyses of 4 water samples.

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

Aliguots from unpreserved bottles were filtered, but not preserved, prior to digestion for
ICP metals and Mercury, per project manager request.

3. All analyses were performed within the required holding times.
4. Please refer to the Sample Receipt Check List for sample discrepancies in 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 (ICB/CCBs) were within control limits (less
than the PQL).

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 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
Inorganics Accuracy Report.

11.  The duplicate analysis for 1 analyte was outside the 20% Relative Percent Difference (RPD)
control limits. Refer to the Inorganics Precision Report.

The results presented in this report refate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this
report are integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of \ % pages.

208 Weish Pool Road « Lionville, PA 19341-1333 - (610) 280-3000 » Fax (§10) 280-3041



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.

13. 1 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.

Y@r[)ﬁ QA-z21-03
~ Iain Daniels Date
Laboratory Manager

Lionville Laboratory Incorporated
jiw/m01-515

LIGNVILLE LABORATORY INC.



METALS METHOD GLOSSARY
The following methods are used as reference for the digestion and analysis of samples contained within this
Lot#: 0%of] 515 ;
Leaching Procedure: _ 1310 _ 1311 _ 1312 _ Other:

CLP Metals _ Digestion and __ Analysis Methods: _ ILM(3.0 _ TLMO04.0

Metals Digestion Methods: X3005A _ 3010A _ 3015 _ 3020A __3050B _ 3051 _ 200.7 _ SS17

__Other:
Metals Analysis Methods
EPA
SW846 EPA STDMTD OSWR USATHAMA
Aluminum __6010B __200.7 -9
Antimony __G010B __7041° _ 200.7 _ 2042 _99
Arsenic K 6010B __7060A° _ 200.7 _ 2062 _ 3113B 99
Barium £ 6010B . __200.7 9
Beryllium __6010B __200.7 99
Bismuth __6010B" __200.7° __1620 _99
Boron __6010B __200.7 _9
Cadmium 6010B __7131A° _ 200.7 _ 2132 _99
Calcium __6010B __200.7 _99
Chromium ¥6010B _ 7191* _ 200.7 _ 2182 __8817
Cobalt __6010B 2007 99
Copper __6010B __7211° __200.7 __2202 _99
Iron __6010B __200.7 99
Lead K6010B __ 7421 _200.7 __2392 _ 3113B 99
Lithium __6010B __7430¢ __200.7 __1620 _99
Magnesium __6010B __200.7 ' 9
Manganese __6010B __200.7 _9%9
Mercury £7470A° __747T1A° __245.1*_245.5* _99
Molybdenum __6010B __200.7 _9%
Nickel __6010B 2007 _99
Potassium _6010B _ 7610¢ _ 200.7 _ 258.1° 99
Rare Earths __6010B* __200,7! __1620 _99
Selenjum £6010B _ 7740° _ 200.7 __2702  _ 3113B 99
Silicon __6010B' __200.7 _l1620 _99
Silica __6010B __200.7 __1620 _99
~ Silver £6010B 7761 2007 __ 2722 9
Sodium __6010B __7770¢ _ 200.7 __273.1¢ 99
Strontium __6010B __200.7 9
Thallium __6010B _ 7841°* _ 200,7 _279.2_ 200.9 9
Tin __60108B _ 200.7 _9
Titanium __6010B __200.7 9%
Uranium __6010B* __200.7" __1620 _9%
Vanadium __6010B __200.7 _9
Zinc __6010B __200.7 99
Zirconium __6010B' __200.7" __1620 9
Other: Method: L WIOXVM-0301 ~



METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U= Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limit.

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

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matrix Spike.

MSD = Matrix Spike Duplicate.

REP = Sample Replicate

LCS = Laboratory Control Sample,
NC = Not calculated.

ANALYTICAL METAL METHODS

1. Not included in the method element list.

2. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, 0.1 grams of sample is taken to a final volume of 50 mL (including all -

reagents).

3. Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in

water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, three 0.1 gram of sample is taken to a final volume of 50 mL (including all

reagents),
4, Flame AA.
5. Graphite Furnace AA.

RFW 21-21L-033/N-10/96



Lionville Laboratory,

Inc.

INORGANICS DATA SUMMARY REPORT ©1/30/03

CLIENT: TNUHANFORD BO1-108 H2047

WORK CRDER:
SAMPLE SITE ID
ermeEmx

-001 JOOFX3
-002 JOOFX4
-004 JOOFX5
-00s JOOFXé

TEEETEEEEEkERREN NN

11343-606-001-95859%-00

ANALYTE

Silver, Soluble
Arsenic, Soluble
Barium, Soluble
Cadmium, Soluble
Chromium, Soluble
Mercury, Soluble
Lead, Soluble
Selenijum, Soluble

Silver, Soluble
Areenic, Soluble
Baxium, Socluble
Cadmium, Scluble
Chromium, Scluble
Mercury, Soluble
Lead, Scluble
Selenium, Soluble

Silver, Soluble
Arsenic, Soluble
Barium, Scluble
Cadmium, Scluble
Chromium, Soluble
Mercury, Scluble
Lead, 8cluble
Selenium, Soclukle

gilver, Socluble
Arsenic, Soluble
Barium, Scluble
Cadmium, Scluble
Chromium, Soluble
Merxrcury, Bolubl;
Lead, Scoluble
Selenium, Soluble

LVL

RESULT
ummmmm
0.80
36.3
46.0
0.40
4.0
0.10
2.6
4.8

0.80
35.8
46.6

0.40

3.8

u

0.10 u

2.6
4.2

0.80 u

3.5
20.7

0.40 u
0.60 u

9.10
2.€
5.0

0.80
3.5
21.3
0.40
0.60
0.10
2.6
3.6

E £ E £ £

LOT #: 0301L515

REPORTING
UNITS LIMIT

uG/L 0.80
UG/L 3.5
UG/L 0.10
uG/L 0.40
UG/ L 0.60
UG/L 0.10
UG/L 2.6
UG/L 3.6
UG/L 0.80
UG/L 3.5
UG/L .10
UG/L 0.40
UG/L 0.60
UG/L 0.10
UG/L 2.6
UG/L 3.6
UG/ L 0.80
us/L 3.8
uG/L .10
Us/L 0.40
UG/L a.60
UG/L ©.10
UG/L 2.6
UG/L 3.6
UG/L 0.80
UG/L 3.5
UG/L 0.10
uG/L 0.40
uG/L 0.60
uG/L 0.10
UG/L 2.6
uG/L 3.6

DILUTION

FACTOR
l.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0



Lionville Laboratory,

Inc.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 01/30/03

CLIENT: TNUHANFORD BO1-108 H2047

WORK ORDER:

SAMPLE

BLANK1

BLANK1

BLANK2

BLANKJ

SITE ID

03L0041-MB1

03C0016-MB1

03C0016-MB2

03C0016-MB3

11343-606-001-9999-00

ANALYTE
EEmEnEECEErrCaEcErEzExoE
Silvey, Total

Arsenic, Total

Barium, Total

Cadmium, Total
Chromium, Total

Lead, Total

Selenium, Total
Mexrcury, Total
Mercury, TCLP Leachate

Mercury, TCLP Leachate

LVL LOT #: 0301L515

RESULT

0.80
2.5
0.14
0.40
0.60
2.6
3.6

£ F £ £

REPORTING
UNITS LIMIT

UG/L 0.80D
uG/L 3.5

UG/L .10
uG/L 0.40
uGc/L 0.60
ue/L 2.6

UG/L 3.6

UG/L 0.10
UG/L 0.10
UG/L 0.10

DILUTION

FACTOR

EmmmmmER
1.0
1.0
1.0
1.0
1.0
1.0
1.0




Lionville Laboratory, Inc.

INORGANICS ACCURACY REPORT 01/30/03

CLIENT: TNUHANFORD BO1-108 H2047 LVL LOT #: 0301L515
WORK ORDER: 11343-606-001-9999-00
SPIKED INITIAL SPIKED DILUTION

SAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT SRECOV FACTOR (SPK}

SuEmsmE CEEEEEFRsCASEEESEESX cxmw ammmn scxzmar EmmmmEm cemmEm mEEzzZes marwzEmzEs

-002 JOOFX4 Silver, Soluble 49.9 0.80u 50.0 99.8 1.0
Areenic, Solukle 2110 35.8 2000 103.8 1.0
Baxium, Socluble 2060 45.6 2000 100.9 1.0
Cadmium, Soluble 50.9 0.40u 50.0 101.8 1.0
Chromium, Soluble 210 3.8 200 103.2 1.0
Mercury, Soluble Q.75 0.10u 1.0 75.0 1.0
Lead, Soluble 520 2.6 u 500 104.0 1.0
Selenium, Soluble 2030 4.2 2009 101.5 1.0



CLIENT: TNUHANPORD B01-108 H2047

Lionville Laboratory, Inc.

INORGANICS PRECISION REPORT 01/30/03

ANALYTE

WORK ORDER: 11343-606-001-9%999-00
SAMPLE &ITE ID
-301RBP JOOFX2

Silver, Soluble
Arsenic, Soluble
Barium, Soluble
Cadmium, Scluble
Chromium, Soluble
Mercury, Scluble
Lead, Soluble

Selenium, Scluble

INITIAL
RESULT
LY ]
0.80u
36.3
46 .0
0.40u
4.0
0.10u
2.6 u
4.8

LVL LOT #: 0301L515%

DILUTION

REPLICATE RPD FACTOR (REP)

ECECTEEEr srwmsDE sEsssemEEmn
0.80u NC 1.0
35.3 2.8 1.0
45.0 2.2 1.0
Q.40u0 NC 1.0
3.7 7.8 1.0
0.10u NC 1.0
2.6 u NC 1.0
3.9 20.7 1.0

11



" Lienville Laboratery, Inc.

INORGANICS LABORATORY CONTROL STANDARDS REPORT 01/30/02

CLIENT: TNUHANFORD BO1-108 H2047 LVL LOT #: 0301L515

WORK ORDER: 11343-606-001-9989-00
SPIKED SPIKED

SAMPLE SITE ID ANALYTE SAMPLE AMOUNT UNITS  %RECOV

EEXEEEEE EEEESANEEEESEEERANEE EEESTARE = smesEs mEsE==  Emexms

LCS1 03L0041-LC1 Silver, LCS 500 500 uG/L 100.0
Arsenic, LCS 9990 10000 UG/L 5.9
Barium, LCS 4980 5000 us/L 99.6
Cadmium, LCS 250 250 uG/L 100
Chromium, LCS 504 500 UG/L 100.8
Lead, LCS 2500 2500 UG/L 99.9
Selenium, LCS 10200 10000 UG/L 102.2

LC81 03ICO016-LC1 Mexrcury, LCS 4.4 5.0 UG/L 87.7
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A}

Bechtel Hanford Inc, CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-025 ]"'5‘ Loof 2
Collector Company Contact Teiephone No. Project Coordinator
GALE RIKKI THOREN 521-8003 KESSNER, JH Price Code 7L, Data Turnaround
Project Designation ) Sampling Location SAF No. Air Quality J 21 DayS
105-D/H Rx Waste Water Sampling 100-H BO1-108
Ice Chest No. . Field Logbook No. COA Method of Shipment
SEE osPe EL-1518-2 R10SHX2F2C FED EX
Shi}nﬁcd o Offsite Property No. "?a 30 -10 6 Bill of l.:(dillg]Ail‘ Bill No. < e os P
e g 4 ( '
POSSIBLE SAMPLE HAZARDS/REMARKS ' ’ ‘ (
Eﬁ \ 'DI e (o __'J?\)}o £ X1 Preservation rmo; 1o pH None None m«:ﬁ:1 to pH m"c:o‘tﬂ:c inxggl Cool 4C Cool4C | HCI c:; :”2: <2 | Cooted 10 4C
. JIvVeE Type of Container P 4 / P P s P P aG aG
Special Handling and/or Storage 8
Cogl 4 °c No. of Container(s) 5 ! / ! ! ! ! 1 1 1 4
Volume 1000mE. 125mL  {/ 125mL 500mL S00mL S00mL 500mL $00mL 125mL. 1000mL
See tem (1)in | Triti Carbon-14 [Secwem (2)in|  Total | Sulfides - 9030| See em (3) in | 155- 160.2; | TOC-415.1 | PCBs - 8082
Special Specisl [ Cynnide - 9010 Special TDS - 160.4
SAMPLE ANALYSIS tratroctions. 5"? tramucions. Trstructions.
X
N
N
Sample No. Matrix ¢ - Sample Date Sample Time
JOOFX3 WATER /-r7-03 | 0250 x A | x X X X
JOOFX4 WATER /-29-0% | OZ/0 / X PaS X X aX X ay
oo Z o7 WATEK . - /
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
Ymquished By ved Pt/ Time Fved By/Stored Tn Date/Time ;;S;I'h:ﬂllalg :k:::v!edges that the analytical holding time for Nitrate by EPA Method 300.0 or method Sosot
p— n . mem
SA6¥e e 2 /620 ReXE /A 2idol o *¢ The Isboratory is to anatyze pH within 24 hours of smnple receipt. ot
— Date/Time eceived By/Stored In Date/Time [ oty . b
oI TR maved From Lo lo r R f; YQEL_, ,2 -f NI (1} Americium-241; Gamma Spectroscopy{Water} {Cesium-137, Cobalt-60, Eu-mpium-!ﬂ. Europium- g-:)i‘r“
J_L}Ej_!_ééz g : : QJ%LLL&_ 154, Envopium-1 55}; Gamma Spes - Add-on {Barium-133}; Nickel-63; Neptunium-237; Isotopic o-on
Relinguistied By/Removed From Date/Time /848 Rmivz:”sma e/Time Phatonium: Strontium-89,90 — Total Sr; Isotopic Thorium {Thorium-228, Thorium-232); Lsotopic e
/T E =5 Uranium DL=Drm Liqrids
, d_,) F 41 (2) ICP Metals - 6010A (TAL) (Barium, Cadmium, Chromium, Sitver}; ICP Metals - 6010A {Add-on) T=The
T F Date/Time In Date/Time i Wi=Wipe
Relinqpished By rom —— . {Arseriic, Lead, Selenium}; Mercury - 7470 - (CV) s
}o\-‘icb S \\T.02 ) ) Li7.03  (3) 1C Anions - 300.0 {Bromide, Chloride, Fluorlde, Nitrate, Nitrite, Phosphate, Sulfate); pH (Water) - | yoveerason
l“"i"q“iﬂ“’d ByRemoved From DuifTime cocived By i e 3040 Personnel not available to XeOmer
i — relinquish samples from the 372
elinquished By/Removed From Date/Time eceived By/Stored In Date/Time Ref# —Li Py | l_’_‘ [0__}
LABORATORY | Received By fl"rtlr. Dae/Time
SECTION
FINAL SAMPLE | Disposal Method Dispased By " Date/Time
DISPOSITION

BHI-EE-011 (03/01/2002)




Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-025 I"'“ 2 of 2
Collector Company Contact Telephone No. Project Coardinator
GALE RIKKI THOREN 5218003 KESSNER, JH Price Code 7L, Data Turnaround
I'roject Designation Sampling Location SAF No. Air Quality D 21 DaYS
105-D/H Rx Waste Water Sampling 100-H BOI-108
Hee Chest No. Ficld Logbook No. COA Method of Shipment
SE € pspe— EL-1518-2 RIOSHX2F2C FED 15X
Shipped Lo Oftsite Property No. Bill of Lading/Air Bill No.
m flode 166 <EE OsP
POSSIRL .\;__1__2 HIAZARDS/REMARKS S o Tt
*3\ l e Tp 3 3 Faei Preservation Cral 4C uc; opH<2 | Cootac Mome
E ﬁ C .ool 4C.
(O _] LL Tene of Contai oG e P aG
Special Handling and/or Storage ¥pe of “-ontatner
. 2 3 1 [
No. of Container(s)
0o [ Lf < 1000mL 20mL 500mL
. Volume 250mL
Semi-VOA - | VOA - 1260A ivity - | Ignitability -
82704 (ETF) | (ETF) 120.1 1010
SAMPLE ANALYSIS
Sample No. Matrix * Sample Date Sample Time |4 N ;
JDOFX3 WATER /02 | O SO X X X
JOOFXa WATER /~r4-aZ | 72,0 | X | X X X
Jeo zo7 WATER | /=/3-0 (395 X
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
T T— - Date/Time eceived Byljgtmed n Date/Time ** The ERC acknowicdges that the analytical holding time for Nitrate by EPA Method 300.0 or method |
IR By/R From A: — 9056 will not be met. P —
SJMLE JM‘L— /403 [fﬂa c—)C /A Yo ré00 ** The Isboratory is to analyze pH within 24 hours of sample receipt, SOmSelid
[Retinquished By/Remaved From Date/Time eceived By/Stored In Date/Time  joroo m
| 1B 3728 1-14.63 (008 bl Peronnel not available to | =08
Relinguished By/Removed From O €— Date/Time 7 800  [Received ByIS me relinquish samples from tlhl Axhir s
wz Rel # —J DL=Drum Liquits
e“% A alk - %D V1.03 o) v
o L\7. 03 (022 v@ W\7.02 ~ L
[ne!inquished By/Removed From DatefTime l'\ewved By/SwéredtAn Date/Time Xy
Elinq“ished By/Removed From Dae/Time lRmcivud By/Stored In Date/Time
LABORATORY | Received By Title Date/Time
SECTION
FINAL SAMPLE | Disposal Method Dispased It
'a DISPOSITION ¢ Patc/Time

BHI-EE-011 (03/01/2002)




Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-026 I"‘" 1 o 5
Collector Company Contact Telephone No, Project Coordinator . T d
GALE / FAME REEE RIKKI THOREN 521-8003 KESSNER, JH PriceCode 7L Dnza K ll]r;aroun
Project Designation Sampling Location SAF No. Air Quality [ ays
i 0
105-DM Rx Waste Water Sampling 100-D BO1-108
Iee Chest No. Field Logbook No. COA . Method of Shipment
SEG 4P EL-1518-2 RIOSDX2RIE. ' opte3 | FEDEX
smppe;}{»—- Offsite Property No. Bill of Lading/Air Bill No.
ECRAY Ae3e 1ob <E E b5P<
rOSSIBEE-SXMPLE HAZARDS/REMARKS
Z Kozttt Tie T. JeoFx2_ Prescrvation H'NO:! to pH None Name mm:2 o pH )lil?;l ch:g!‘lc .zunx:;igl Cool 4C Cool4C | HC C:I p:icq Conled 10 4C
. P P P P P P P
Special Handling and/or Sterage Type of Container ] ‘ aG oG
e | 4 %C— No. of Container(s) 5 ! ! ' ! ! ! ! ! 4
Volume 1000mL 125mL / 125mL 500mL S00mL 500mL 500mL, S00mL 125mL 1000mL
See om (1) in | Tritium - Carbon-14 |Sesitem(T)in |  Tota? | Solfides - 9030 |Ser iem (3) in | TS5 - 160.2, | TOC-415.1 | PCBs- 8082
' ml / : Specisl | Cyanide - 5010 Specinl | TDS-160.1
SAMPLE ANALYSIS ron. 0(7 ratuctions. Trstructions.
{K/e
~
Sample No. Matrix * Sample Date Sample Time
JOOFXS5 WATER /~r4=93 | f290 X | X X X K X x
J00FX6 WteR | s p3 | /270 // < | x| x| » 2 |« | x
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
elinquished By/Removed From Date/Time |-, ived BylS[m)ed In Date/Time }%a & ;smﬁs ;:I:::;wledges that the snalytical holding time for Nitrate by EPA Method 300.0 or miethod Soson
> x /¢ oS HM&R 1103 *+ The laboratory is H within 24 hours of sample receipt, P
clinquished By, oved From | — Date/Time Yy ved ByfStored . DatTme 1005 The I« is to analyze pi " ours of sample receipt. s.-sn:.;
. o {1} Americium-241; Gamma Sp py(Water) [Cesium-137, Cobalt-60, Europivm-152, Europitm- | W = Waler
[P pmse, M1t tf3 A. m’-\ R fohley [-y503 {154, Exropium-155); Gamma Spec - Add-on {Bariurn-133;: Nickel-63; Neptunium-237; Isotopic oo
@“'5““’ By/Remaved From ' Date/Time 1 OB R‘““""}B)”S' /; a';""e I 0O Pluonium; Strontium-89,90 - Total Sr; Isotopic Thorium { Thorium-228, Thorium-232); Tsotopic DS=Oram Sofids
,Qm,\ \ﬁ;h 1% -4 *1 i7" Uranivm DL=Drum Liqids
S q/m S d{_ m:; a3 e %L i T ({2,2 icP M;:: s;’so::,\ c'r,\a) [Bmun;‘sgdl?gl‘r,n) Chromium, Sitver}; ICP Metals - 60104 (Add-on) | TeTimme
rsenic HLy ] ercury
l_l__&3 724 ¢ 5& 3 174 L 1'fE=3 (3) IC Anions - 300.0 (Bromide, Chloride, Fluoride, Niteate, Nitrite, Phosphate, Sulfate); pH (Water)- [ vovessuion
Relinquished By/Removed From ime fon® [Reccived By —’ Date/Time 9040 XeOrher
| e B hih, 10y
[ReBnauighed By/R From ime Rm@ m Date/Time
REITE™ Lok oo B L7.08 0693~
LABORATORY |Received By Title Date/Time
SECTION
=t FINAL SAMPLE ] Disposal Method Disposed By Date/Time
¢’} DISPOSITION

BHI-EE-011 (03/01/2002)




Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-026 I""‘ 1 oAy
Collector Company Contact’ Telephone No. Praject Coordinator a
GALE //f//é,_/)’cfé' RIKKI THOREN 521-8003 KESSNER, JH Price Code 7L D"'z' IT"I’;"“’“"
[Project Designation Sampling Location SAF No. Air Quality ays
105-D/H Rx Waste Water Sampling 100-D B0I1-108
Ice Chest No. Field Logbook No. COA os 2 s |Method of Shipment
£ 6 s EL-1518-2 RIOSDX2F26 . ¢.»3 | FEDEX
Shipped To Offsite Property No. Bill of Lading/Air Bill No. ‘
TMAGECRA Po3so Lo SEE gse
poss;'%.l-: SAMPLE HAZARDS/REMARKS 1 ] ‘ ‘ ‘
.e‘ ] o‘-c—J'M Preservation Cool4C  jHO c:ﬂ n:lcﬂ Cool AC Nane
77 c.'J_O -:rOO F K 2-_ aG aCis* P oG
Special Handling and/or Storage Type of Container
- ’ T No. of Container{s) 2 3 ! !
Volume 1000mL 20mL 500mL 250mL
Semi-VOA - | VOA - 8260 | Conductivity - | Igmitebarity -
uoaEh | ®TH 1200 1010
SAMPLE ANALYSIS
Sample No. Matrix * Sample Date Sample Time
JOOFX5 WATER S SSw3 | /2 O )
JOOFX8 WATER /Y- 3 | r2 70
CHAIN OF POSSESSION Sign/Print Names' SPECIAL INSTRUCTIONS Matrix *
lincish Date/Time eccived By/Stored In Date/Time ] 320 | ** The ERC acknowledges that the analytical holding time for Nitrate by EPA Method 300.0 or method |
fposiy 9056 will not be met. e
[ M Wzhih, ) l‘f'oSr 5D H SR IITAR- Y + The Isboratory is 1o analyze pE within 24 hours of sample receipt. P
{Refinquished By/Removed Ratef Time fe 9 i In v Date/Time /8 & © S-siipe
195 R 1 15-5) v
Retinquished By/Remaved From Date/Time | 3oy D<Drum Salls
xloe Fifil e, 10703 [jSe22 DL i
Relinquished By Efoved From — Date/Tine. Received By/Stored In Date/Time w'l::.?
b
] B 372-‘2- / 'I""‘s Lo00 VaVegaation
Relinqgtished By/Removed F: Date/Time  ghmgy XOrter
. JG ~
Date/Time
. : 7. A (Fia-2—
| LABORATORY | Rectived By 7 Title Date/Time
SECTION
P FTNAL SAMPLE [ Disposal Method Disposed By Date/Time
\Il DISPOSITION

BHI-EE-011 (03/01/2002)




LIONVILLE LABORATORY INCORPORATED
SAMPLE RECEIPT CHECKLIST
ENT: TOU Hamdors

chase Order/Praject: . DATE: V'\1'03
%OW# /Release#: O - 108
soratory SDG #; L
OA0\WLDE\S
ITE: ALL ENTRIES MARKED “NO” MUST BE EXPLAI?ED IN THE COMMENT SECTION
1. Custody seals on coolers or shipping "@fes DN . TTNA T sec Comment §
container intact, signed and dated?.
2. Ouside of coolers of shipping containers are Qvres ONe DNA O sz Comment #
free from damage? '
3. Airbill # recorded? ‘ ?Yu O No ONA O see ‘

4, All expected paperwork received (coc and ‘
other client specific: historical data, \?&es O No ONA O sec Comment #
alpha/beta or other screening data as
applicable)? (paperwork sealed in plastic

bag and taped to inside lid)

5. Sample containers ar;\mtact? y\. s O No O N/A OsecC ‘

6. Custody seals on sample contginers intact, P"!u O No ONA O see Comment #
signed and dated?

: AlT0D

7. All samples on cocreceived? : 'ﬁg;\‘ies XNO DWA . ﬁ see Comment # \ ,

8. All sample label information matches coc? \?ﬁﬂ ONe ON/A: . <D see Comment #

9. Laboratory QC samples designated on coc? OYe DNe }tﬁh\ 0 see Comment ¥
(QC stickers placed on bortles?) : .

10. Shipment meets LYL] Sample Acceptance : v
Policy? (identify all bottles not within Yes xm ONA JRsee Comment § 7
policy. See reverst side for policy) ’

11. Where applicable, bar code labels are

affixed to coc? . I O Yes O No OwWA leCommeluﬂ
12. coc signed and dated? O Yes I.I:INo ONA . D soe Comment #
13. coc will be faxed of mailed to client? o Fes DN ONA — '
14, Project M jent contacted '
czol;'cemin:n;i;':meplnt:iesgn(namddm) CfVes ONo ONA © see Comment #
OIJ,.n.o‘
Cooler # / temp (°C) and Comments; \ , : Q : o E
SR o -0 ] 0.9 Aol 004 «-\%\)
LtERC -0 -0l | O DIt fucons Vesh R R gnd, ook wm
- ' —J0C
FEee O - 00 ]O2 # AP0 dopoisaun aQ sPopliso

o \Q%,MM%%@ -

Laboratory Sample Cuswdian: @ :\- ” ¥ "W
Laboratory Project Mansger: '/ ' ' _.?'



€002 534

RPESE

- oux

TEZREEEZEEZTEZEEZER

ZTETEITXIITTIZIRZIETEEZRR

kst co/sz/10 €0/82/10 £0/%T/T0 SOO0DITIED
Yilt co/8z/10 £0/82/10 €0/PT/T0 SO0ODITED
poL!  £0/82/10 €0/82/10 €0/%1/T10 SQODITIED
pe> €0/8Z/10 £0/8Z/T0 €0/%1/TO0 SOODITIED
€0/82/10 €0/82/T0 £0/%1T/10 SO0DITIEOD
£0/82/10 £0/82/T0 £0/%T/10 SOO0DITED
€0/8Z/10 €0/82/10 €0/%T/TI0 SOQODITED
£0/82/10 €0/8Z/10 €0/%T/1I0 SOODITEQD
£0/82/10 £€0/82/10 €0/%T/T0 SOODIYIED
£0/82/10 €0/82/10 £0/%1/T0 S00JITEQ
£0/82/10 £E0/82/10 £0/%1/T0 GO0DIIEQ
£0/82/10 €0/82/10 €0/%T/T0 SOODITED
£0/82/10 £0/82/10 £0/%1/T0 SOODITIEO
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gtm  £0/€z/10 £0/€2/10  £€0/%1/T0 900H4TIED
£0/02/T0 £0/0Z/T0 €0/%T/T0 ZDODITIED
£0/02/10 £0/02/T0 EQ/¥%T/T0 Z00JITEOQ
£0/0Z/10 £0/02z/10 €0/%¥T/T0 ZOODITIED
£0/0€/10 £0/0E/T0 €0/%T/10 ¥004JTIED
£0/82/10 £0/82/10 €0/%T/T0 S00DIIED

Y9y co/ez/10 £0/82Z/10 €0/%I/10 SOODITIED
£0/L2/T0 €0/L2/10  E0/%T/T0  €£00DIED

bem £0/8Z/10 €0/82/10 €0/%T/10 SOODITED
e £0/82/10 £0/8Z/10 £0/%1/T0 S00DITIED
£0/82/10 £0/82/10 €0/%T/TI0 GOODIIED
£0/8Z/10 £0/82/10 £0/%1/T0 S00DITIEOD
£0/8Z/1T0 €0/82/10 €0/%T/T0 SO0DITIED

g
SEA¥M  SISATUNY d¥¥d/MLXE NOILOITIOD # dudd XIW
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Lionville Laboratory, Inc,
INORGANIC ANALYTICAL DATA PACKAGE FOR
TNUHANFORD BO01-108 H2047

DATE RECEIVED: 01/17/03 LVL LOT # :0301L515

CLIENT ID /ANALYSIS LVL # MTX PREP # COLLECTION EXTR/PREP ANALYSIS DAL YIS
1£;

NITRATE BY IC 002 REP W 03LIC00S 01/14/03 01/28/03 01/28/03 144

NITRATE BY IC 002 MS W O03LIC005 01/14/03 01/28/03 01/28/03 1752

TOTAL CYANIDE 002 W 03LC003 01/14/03 01/27/03 01/27/03

PHOSPHATE BY IC 002 W 03LIC005 01/14/03 01/28/03 01/28/03 59

PHOSPHATE BY IC 002 REP W O03LIC00S 01/14/03 01/28/03 01/28/03 1169

PHOSPHATE BY IC 002 MS W 03LIC00S5 01/14/03 01/28/03 01/28/03 1114

SULFATE BY IC 002 W 03LIC005 01/14/03 01/28/03 01/28/03

SULFATE BY IC 002 REP W O0O3LIC005 01/14/03 01/28/03 01/28/03

SULFATE BY IC 002 MS W O03LICO0S 01/14/03 01/28/03 01/28/03

IGNITABILITY 002 W O03LFP0O0O4 01/14/03 01/30/03 01/30/03

TOTAL ORGANIC CARBON 002 W 03LTC002 01/14/03 01/20/03 01/20/03

PH 002 W O3LPHOO6 01/14/03 01/23/03 01/23/03 o4

SULFIDE 002 W  03LSD002 01/14/03 01/21/03 01/21/03 .

SULFIDE 002 MS W 03LSD002 01/14/03 01/21/03 01/21/03

SPECIFIC CONDUCTANCE 002 W O3LSPB01 01/14/03 01/23/03 01/23/03

TOTAL DISSOLVED SOLI 002 W 03LSS010 01/14/03 01/20/03 01/20/03

TOTAL DISSOLVED SOLI 002 REP W 03LSS010 01/14/03 01/20/03 01/20/03

TOTAL SUSPENDED SOLI 002 W 03LSSA10 01/14/03 01/20/03 01/20/03

TOTAL SUSPENDED SOLI 002 REP W 03LSSAl10 01/14/03 01/20/03 01/20/03

JOOFX5

BROMIDE BY IC 004 W 03LIC005 01/14/03 01/28/03 01/28/03

CHLORIDE BY IC 004 W 03LIC005 01/14/03 01/28/03 01/28/03

FLUORIDE BY IC 004 W Q3LIC0O05 01/14/03 01/28/03 01/28/03

NITRITE BY IC 004 W 03LIC005 01/14/03 01/28/03 01/28/03 \9o%

NITRATE BY IC 004 W 03LIC005 01/14/03 01/28/03 01/28/03 |q1%

TOTAL CYANIDE 004 W  03LC003 01/14/03 01/27/03 01/27/03

PHOSPHATE BY IC 004 W O0O3LIC005 01/14/03 01/28/03 01/28/03 i95¢

SULFATE BY IC . 004 W 03LIC00S 01/14/03 01/28/03 01/28/03

IGNITABILITY 004 W O03LFP0O04 01/14/03 01/30/03 01/30/03

TOTAL ORGANIC CARBON 004 W 03LTC002 01/14/03 01/20/03 01/20/03

PH 004 W O03LPHOO6 01/14/03 01/23/03 01/23/03 1650

SULFIDE 004 W 03LSD002 ©01/14/03 01/21/03 01/21/03

SPECIFIC CONDUCTANCE 004 W 03LSPBO1 01/14/03 01/23/03 01/23/03

TOTAL DISSOLVED SOLI 004 W 03LSS010 01/14/03 01/20/03 01/20/03

TOTAL SUSPENDED SOLI 004 W O03LSSAl10 01/14/03 01/20/03 01/20/03

JOOFX6

BROMIDE BY IC 005 W 03LIC00S 01/14/03 01/28/03 01/28/03



Lionville Laboratory, Inc.
. INORGANIC ANALYTICAL DATA PACKAGE FOR
TNUHANFORD B01-108 H2047

DATE RECEIVED: 01/17/03 LVL LOT # :0301L515
CLIENT ID /ANALYSIS LVL # MTX PREP # COLLECTION EXTR/PREP ANALYSIS g yELs
e

CHLORIDE BY IC 00s W 03LIC0O0S 01/14/03 01/28/03 01/28/03
FLUORIDE BY IC 005 W 03LIC005 01/14/03 01/28/03 01/28/03
NITRITE BY IC 005 W 03LIC00S 01/14/03 01/28/03 01/28/03 1434
NITRATE 8Y IC 005 W 03LIC005 01/14/03 01/28/03 01/28/03 1949
TOTAL CYANIDE 005 W  03LC003 01/14/03 01/27/03 01/27/03
PHOSPHATE BY 1IC 005 W Q3LIC00S5 01/14/03 01/28/03 01/28/03 1925
SULFATE BY 1C 005 W 03LIC00S 01/14/03 01/28/03 01/28/03
IGNITARILITY 005 W O3LFP004 01/14/03 01/30/03 01/30/03
TOTAL ORGANIC CAREON 005 W Q3LTC002 01/14/03 01/20/03 01/20/03
PH 005 W 03LPHOO6 01/14/03 01/23/03 01/23/03 T
SULFIDE 005 W 03LSD002 01/14/03 01/21/03 01/21/03
SPECIFIC CONDUCTANCE 005 W 03LSPBO1 01/14/03 01/23/03 01/23/03
TOTAL DISSOLVED SOLI 005 W 03LSS010 01/14/03 01/20/03 01/20/03
TOTAL SUSPENDED SOLI 005 W 03LSSA10 01/14/03 01/20/03 01/20/03

LAB QC:
BROMIDE BY IC MB1 W O03LIC00S N/A 01/28/03 01/28/03
BROMIDE BY IC MB1 BS W 03LIC0O05 N/A 01/28/03 01/28/03
CHLORIDE BY IC MBE1 W 03LIC00S N/A 01/28/03 01/28/03
CHLORIDE BY IC MB1 RS W 03LIC005 N/A 01/28/03 01/28/03
FLUORIDE BY IC MB1 W  03LICO00S N/A 01/28/03 01/28/03
FLUORIDE BY IC MB1 BS W 03LICO00S N/a 01/28/03 01/28/03
NITRITE BY IC MB1 W 03LICOO0S N/A 01/28/03 01/28/03
NITRITE BY IC MB1 BS W 03LIC00S5 N/A 01/28/03 01/28/03
NITRATE BY IC MB1 W 03LIC00S N/A 01/28/03 01/28/03
NITRATE BY IC MB1 BS W O03LIC0O0S N/A 01/28/03 01/28/03
TOTAL CYANIDE 1LCS L W 03LC003 N/A 01/27/03 01/27/03
TOTAL CYANIDE LCS L W 03LC003 N/A 01/27/03 01/27/03
TOTAL CYANIDE MB1 W  03LCO003 N/A 01/27/03 01/27/03
PHOSPHATE BY IC MB1 W O03LIC005 N/A 01/28/03 01/28/03
PHOSPHATE BY IC MB1 BS W 03LICDO05 N/A 01/28/03 01/28/03
SULFATE BY IC MB1 W Q3LIC00S N/A 01/28/03 01/28/03
SULFATE BY IC MB1 BS W O03LIC005 N/A 01/28/03 01/28/03
TOTAL ORGANIC CARBON MB1 W 03LTC002 N/A 01/20/03 01/20/03
TOTAL ORGANIC CARBON MB1 BS W 03LTC002 N/A 01/20/03 01/20/03
SULFIDE © MB1 W 03LSD002 N/A 01/21/03 01/21/03
SULFIDE MB1 BS W 03LSDOO02 N/A 01/21/03 01/21/03



Lionville Laboratory, Inc.
INORGANIC ANALYTICAL DATA PACKAGE FOR
TNUHANFORD BO1-108 Hz2047
DATE RECEIVED:

01/17/03 LVL LOT # :0301L515

CLIENT ID /ANALYSIS LVL # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
SULFIDE MB1 BSD W 03LSD002 N/A 01/21/03 01/21/03
SPECIFIC CONDUCTANCE MB1l W O03LSPBO1 N/a 01/23/03 01/23/03
SPECIFIC CONDUCTANCE MB1 BS W O03LSPBO1 N/A 01/23/03 01/23/03
TOTAL DISSOLVED SOLI MB1 W 03L8S010 N/A 01/20/03 01/20/03
TCTAL DISSOLVED SCLI MB1 BS W (03LS8S010 N/A 01/20/03 01/20/03
TOTAL DISSOLVED SCLI MB1l BSD W 03LSS010 N/A 01/20/03 01/20/03
TOTAL SUSPENDED SOLI MB1 W 03LSSAl10 N/A 01/20/03 01/20/03
TOTAL SUSPENDED SOLI MB1 BS W 03LSSAl0 N/A 01/20/03 01/20/03
TOTAL SUSPENDED SCLI MB1 BSD W 03LSSAl0 N/A 01/20/03 01/20/03
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LIONVILLE LABORATORY INC.

Analytical Report

Client: TNU-HANFORD B01-108 H2047 W.0.#: 11343-606-001-9999-00
LVL#: 03011515 Date Received: 01-17-03

INORGANIC NARRATIVE
1. This narrative covers the analyses of 4 water samples.

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

Elevated reporting limits for Bromide samples JOOFXS5 and JOOFX6 are the result of the
necessity to dilute the samples to diminish co-elution effects.

3. Sample holding times as required by the method and/or contract were met with the
exception of pH, Nitrate, Nitrite and Phosphate that were received past hold (see the sample
chronology summary for anatyses times for short hold samples)

4. The results presented in this report are derived from samples that did not meet LvLI's
sample acceptance policy as noted on the Sample Receipt Checklist.

5. The method blanks were within the method criteria.
6. The Laboratory Control Samples (LCS) were within the laboratory control limits. The

duplicate LCS for Sulfide, Total Dissolved Solids (TDS) and Total Suspended Solids (TSS)
were within the 20% Relative Percent Difference (RPD}) control limit.

7. The matrix spike recoveries for Total Organic Carbon (TOC), Bromide, Chloride, Fluoride,
Nitrate, Nitrite, Phosphate, Sulfate and Sulfide were within the 75-125% control limits.

8. The replicate analyses for TOC, pH, Sulfide, Bromide, Chloride, Fluoride, Nitrate, Nitrite,
Phosphate, Sulfate, TDS and TSS were within the 20% RPD control limit.

The results presented in this report relate 10 the analytical testing and conditions of the sampies upon receipt and during storage. All pages of this report are integral
pants of the analytical data. Therefore, this report should only be reproduced in its entirety of 22 pages.

208 Welsh Pool Road » Lionvile, PA 19341-1333 « (610) 280-3000 « Fax (610) 280-3041



10.

Insufficient sample volume was provided so as to perform matrix quality control analyses
for Total Cyanide. Replicate analysis for Specific Conductance was inadvertently
overlooked for this sample set.

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 package has been authorized by the Laboratory Manager or
a designee, as verified by the following signature.

yax O-30-03
lain Daniels Date
Laboratory Manager

Lionville Laboratory Incorporated

njphidl- 515
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Lionville Laboratory Incorporated

WET CHEMISTRY
METHODS GLOSSARY FOR WATER SAMPLE ANALYSIS
EPA /600 SW846 OTHER
Acidity _ 305.1
___Alkalinity ___ Bicarbonate ___Carbonate 31001
BOD 4051 ____ 5210B(b)
Ion Chromatography:
v/ Bromide _+/Chloride \/.?luoride % 300.0 9056
T77Nimw _ Aitrite _/Phosphate ~7300.0 T 9056
_v Sulfate __Formate ___Acetate ___Oxalate __Aﬁg.o T 9056
Chloride T 3252 T 9251
Chorine, Residual T 3305(mod)
Cyanide, Amenable to Chlorination T 3352 /OIOB
Cyanide, Total 3352 ~V/9010B ./9014 ILMOA4.0 (e)
Cyanide, Weak Acid Dissociable _‘ "‘_ T 412G 4500CN-1 (b)
COD 4104(mod) ~ T 5220C(b)
Color 1102 _
Corrosivity by Coupon _ 1110(mod)
Chromium V1 - T 7196A 3500Cr-D (b)
Fluoride 340.2 T " 4500-FC
Hardness, Calcium T 2152 —
Hardness, Total : 1302
Todide ASTM D19P202 (1)
Surfactant 425.1 T
__ Nitrate-Nitrite ___Nitrate __ Nitrite 3532
Ammonia 3503
Total__/Kjeldah} ___ Organic Nitrogen T 3513
Total_+/ Organic ___ Inorganic Carbon 415.1 9060
Oil & Grease ~_ 4131 /9070
~ pH ___ pH; paper 150.1 9040B 9041A
Petroleum Hydrocarbons, Total Recoverable T 418.1 _ -
Phenol T 42011 420.2 9065 9066
___Ortho __Total Phosphate 3652 o T 4500PB C
Salinity '— T 210A(a) 2520 (b)
Settleable Solids 160.5 _ '"
Sulfide T 376.1 _[ 9030B/9034 (acid soluble)
Reactive __Cyanide __Sulfide “" Section 7.3 {__9014__9030B)
Silica 370.1 -
Sulfite 3771
Sulfate T 375.4 9038
Specific Conductance 120.1 T 9050A
Specific Gravity _ D5057-90 213E (a)
Synthetlc Precipitatio ﬂ,Leach 1312 — —
Total_/Dissolved v Suspended __Solids ~ 160_/1 7 2
Total Organic Halides ___ 4501 9020B
Turbidity 180.1 T
Volatile Solids: T
__Total __Dissolved __Suspended ___leo4
Other:  J.. 45/ - Methed: Sl O[O
5 ’
L-WI1-034/A-01/0] W 07



Lionville Laboratory Incorporated

METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U=

* —

Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limit, ‘

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

ABBREVIATIONS
MB = Method or Preparation Blank.
MS = Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LC = Laboratory Control Sample.
NC = Not calculated.

A suffix of -R, -S, or -T following these codes indicate a replicate, spike or sample
duplicate analysis respectively.

ANALYTICAL WET CHEMISTRY METHODS

1.

2.

ASTM Standard Methods.

- USEPA Methods for Chemical Analysis of Water and Wastes (USEPA 600/4-79-

020).

Test Methods for Evaluating Solid Waste (USEPA SW-846).

Standard Methods for the Examination of Water and Waste, 16 ed, (1983).

Standard Methods for the Examination of Water and Waste, 17 ed, (1989)/18ed
(1992).

Method of Soil Analysis, Part 1, Physical and Mineralogical Methods, 2nd ed,
(1986).

Method of Soil Analysis, Part 2, Chemical and Microbiological Properties, Am.
Soc. Agron., Madison, WI (1965).

USEPA Contract Laboratory Program, Statement of Work for Inorganic Analysis.

Code of Federal Regulations,

L-W1-034/D-02/01
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Inorganic Data Summary Report
Physical Testing Observation

Client: TNU-HANFORD B01-108 W.0.#: 11343-606-001-9999-00
LVL#: 03011515 Date Received: 01-17-03

Analyte: Observation:

Ignitability Samples JOOFX3, JOOFX3 duplicate, JOOFX4,

JOOFX5 and JOOFX6 did not ignite.

p-Xylene was used to determined the accuracy of the
ignitability apparatus. The p-Xylene will ignite at
81°F +/- 1°F. For this test, the p-Xylene ignited at
81°F.

njphi0l- 515.pt2
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Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 01/30/03

CLIENT: TNUHANFORD B01-108 H2047

WORK ORDER:

SAMPLE

-001

=002

~004

SITE 1D

11343-606-001-995%-00

ANALYTE

JOOFX3

JOOFX4

JOOFX5

Bromide by IC

Chloride by IC
Pluoride by IC

Ritrite by IC

Nitrate by IC

Cyanide, Total
FPhosphate by IC
sulfate by IC

Total Organic Carbon
pH

Sulfide

specific conductance
Total Dissolved 8clids
Total Suspended Solide

Bromide by IC

Chloride by IC
Fluoride by IC
Nitrite by IC

Nitrate by IC

Cyanide, Total
Phosphate by IC
Bulfate by IC

Total Organic Carbon
PH

Bulfide

Specific Conductance
Total Dimssclved Solids
Total Suspended Solide

Bromide by IC
Chloride by IC
Fluoride by IC
Nitrite by IC
Nitrate by IC
Cyanide, Total
Phosphate by IC
Sulfate by IC

Total Organic Carbon

pH

LVL

RESULT

ExEmEEas
0.25 u
6.5
0.25 u
0.25 u
12.2
.00 u
0.48

184

11.0
7.9
1.0 u

610

435

49.9

0.25 u
6.3
0.25 u
0.25 u
11.8
5.00 u
0.40
187
10.1
8.0
1.0 u
£00
440
63.5

0.50 u
16.0
5.4
1.65
47.6
5.00 u
0.25 u
20.7
3.1
8.4

LOT #: 0301L5L.5

REPORTING
UNITS LIMIT

MG/L 0.25
MG/L 0.25
MG/L 0.25
MG/L 0.25
MG/L 0.50
UG/L 5.00
MG/L 0.25
MG/L 12.5

MG/L 0.50
PH UNIT 0.01
ME/L 1.0

us/cM 1.0

MG/L 5.00
MG/L 5.00
MG/L 0.25
MG/L 0.25
MG/L 0.25
MG/L 0.25
MG/L 1.2%
UG/L 5.00
MG/L 0.25
MG/L 12.5

MG/L 0.50
PH UNIT - 0.01
MG/L 1.0

Us/cM 1.0

MG/L 5.00
MG/L 5.00
MG/L 0.50
MG/L 0.50
MG/L 0.25
MG/L 0.50
MG/L 1.25
UG/L 5.00
MG/L 0.25
MG/L 1.2

MG/L 0.50
PH UNIT 0.01

DILUTION
FACTOR

axzEEExs

1.0

1.0

1.0

1.0

2,0

1.0

1.0

50.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0
1.0
1.0
1.0
5.0
1.0
1.0
50.0
1.0
1.0
1.0
1.0
1.0
1.0

2.0
2.0
1.0

5.0
1.0
1.0
5.0
1.0
1.0
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Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 01/30/03

CLIENT: TNUHANFORD BOl-108 H2047 LVL LOT #: 0301L515
WORK ORDER: 11343-606-001-9999-00
REPORTING DILUTION
SAMPLE SITE ID ANALYTE RESULT UNITS  LIMIT FACTOR
== = P . =wmmm mmEEemmn
-004 JOOFXS Sulfide 2.0 u MG/L 2.0 1.0
Specific Conductance 409 us/cH 1.0 1.0
Total Dissclved Solide 273 MG/L 5.00 1.0
Total Suepended Scolide B5.1 Me/L 5.00 1.0
-00s JOOFXé Bromide by IC 0.50 u MG/L 0.50 .0
Chloride by IC 15.6 MG/L ©.50 2.0
Fluoride by IC 5.4 M&/L 0.25 1.0
Nitrite by IC 1.67 MG/L 9,50 0
Nitrate by IC 47.7 ME/L 1.25
Cyanide, Total §.21 u UG/L 5.21 1.0
Phosphate by IC 0.25 u MG/L D.25 1.0
Sulfate by IC 20.9 MG/L 1.2 5.0
Total Organic Carbon 3.0 MG/L 0.50 1.0
pH 8.5 PH UNIT 0.01 1.0
Sulfide 2.0 u MG/L 2,0 1.0
specific Conductance 418 us/cM 1.0 1.0
Total Dissolved Solide 262 NG/L 5.00 1.0
Total Suspended Solids 43.6 MG/L 5.00 1.0

11



Lionville Laboratory,

Inc.

INORGANICS METHOD BLANK DATA SUMMARY PAGE

CLIENT: TNUHANFORD BO1-108 H2047
WORK ORDER: 11343-606-001-9995-00

SAMPLE

SITE ID

BLANK10

BLANK1

BLANK10

BLANK10

BLANK10G

BLANK10

BLANK10

O3LICO05-MB)

03LC003 -MB1

03LTCO02-MB1

03LSDO02-MB)

Q3LSPEO1-MB1

03LS8S010-ME1

03LSSA10-MB1

ANALYTE

Bromide by IC
Chloride by IC
Fluoride by IC
Nitrite by IC
Nitrate by IC
Phoephate by IC
Sulfate by IC

*
Cyanide, Total
Total Organic Carbeon
Bulfide
Specific Conductance

Totml Diseolved Solids

Total Suspended Solids

LVL

RESULT

0.25
0.25
0.2%
0.25
0.25
0.25
0.25

5,00

0.50

=20 - - - T -

LOT #: 0301L515

UNITS
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L

UG/L
MG /L
MG/L
us/ce
MG/L

MG/L

01/30/03

REPORTING

0.25
0.25
0.25
0.25
0.28
0.25
0.25

5.00

.00

DILUTION

FACTOR

apnpmman
1.0
1.0
1.0
1.0
1.0
1.0
1.0

12



CLIBENT: TNUHANFORD BO1-108 H2047

Lionville Laboratory, Inc.

. INORGANICS RACCURACY REPORT 01/30/03

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

EamzEmEEEEEEEEEEE
Total Organic Carbon
Bromide by IC
Chloride by IC
Fluoride by IC

Nitrite by I¢

Nitrate by IC
Phosphate by IC
Sulfate by IC

Bromide by IC
Chloride by IC
Fluoride by IC
Nitrite by IC
Nitrate by IC
Phosphate by IC
Sulfate by IC

Total Organic Carbon

sulfide MSD

Specific Conductance
Total Dissolved Scolida
Total Dissolved Solids

SAMPLE SITB ID ANALYTE
-001 JOOFX3
-002 JOOFX4

sulfide
BLANK10 03LICO05-MB1
BLANK10 Q03LTCO002-MB1
BLANK10 03LED002-MB1 Sulfide
BLANK10 U3LSPBO1-MB1
BLANK10 03LS3S010-MB1
BLANK1Q 03LSSA10-MB1

Total Suspended Bolide
Total Suepended Solids

LVL LOT #: 0D301L5S
8PIKED INITIAL SPIKED
BAMPLE RESULT AMOUNT

16.0 11.0 5.0
4.5 0.00 5.0
16.4 6.3 10.¢
5.2 0,054 5.0
5.27 D.25u 5.00
37.1 11.8 25.0
s.8 0.40 5.0
451 1a7 250
8.8 0.22 9.0
4.5 0,25u 5.0
4.7 0.25u 5.0
.2 0.25u 5.0
4.82 0,25u 5.00
4,71 0.25u 5.00
€. 4 0.25u 5.0
4.8 0.25u £.0
5.0 0.50u 5.0
5.2 1,0 u 4.0
9.1 1.0 u 9.0
1360 1.0u 1410
93.0 5.00u 100
$5.0 5.00u 100
$9.3 6.00u 100
99.5 5.00Qu 100

15

SRECOV
9%.0
69.6

100.4
102.7
105. 4
101.0
108.1
105.8
95.3
97.3
94.9
103.3
96.5
94.2
108.3
96.0

99.7

102.2
101.1
96.1
93.0
95.0
99.3
99.5

DILUTION

PACTOR (SPK)

ErrmmmsEEE
1.0
1.0
2.0
1.0
1.0
5.0
1.0
50.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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Lionville Laboratory, Inc.

INORGANICS DUPLICATE SPIKE REPORT 01/30/03

CLIBNT: TNUHANFCRD B01-108 H2047 LVL LOT #: 0301L51S

WORK ORDER: 11343-606-001-99559-00
SPIKE#1 SPIKE#2

SAMPLE SITE ID AMALYTE SRECOV &SRECOV XDIFF
R .. Ll 43 2 4 21 4 & 1 3 3 3 1 2 1 4 2 2 J BEFEREEEEEEEEEEECERERT .- L 1 g I
BLANK10 03LSD002 -MB1 sulfide 102.2 101.1 1.1
BLANK10 D3LS8010~MB1 Total Dissclved Solids 93.0 95.0 2.1

BLANK10 03LSSA10-MB1 Total Suspended Sclids 99.3 99.5 0.20



Lionville Laboratory, Inc.

INORGANICS PRECISION REPORT 01/30/03

CLIENT: TNUHANFORD BO1-108 H2047

11343-606-001-9999-00

WORK ORDER:
SAMPLE SITE ID
v -
-001REP JOOFX3
-002REP JOORX4

INITIAL
ANALYTE RRERSULT
ammm [ e ——
Total Organic Carbon 11.0
PH 7.9
Sulfide 1.0 u
Bromide by IC 0.25u
Chloride by IC 6.3
Fluocride by IC 0.25u
Nitrite by IC 0.25u
Nitrate by IC 11.8
Phosphate by IC 0.40
Sulfate by IC 187
Total Diesclved Solids 440
Total Suspended Solids 53.5

LVL LOT #:

0301L515

REPLICATE RPD

10.9
7.9
1.0u
0.25u
6.3
0.25u
0.25u
11.8
0.386
186
455
60.2

ERakBRE
0.71
0.4

NC
NC
0.49
NC
NC
0.059
12.0
0.40
3.4
11.8

DILUTION
FACTCR {REP)
[ ——

1.0

1.0

1.0

1.0

1.0

1.0

1.0

5.0

1.0

50.0

1.0

1.0
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lLionville Laboratory, Inc.

INORGANICS LABORATORY CONTROL STANDARDS REPORT 01/30/03

CLIENT: TNUHANFORD BOl1-108 H2047 LVL LOT #: 0301L515

WORK ORDER: 11343-606-001-989%-00
SPIKED SPIKED

SAMPLE SITE ID ANALYTE SAMPLE RMOQUNT UNITS SRECOV
[ 2 1 & 1 L4} EEEESEERKEENEREN EEEEEEEN Lt 1 3 ] EBEREER FEwAREE EEETER
nessi 03LC003 -LCE1 Cyanide, Total LCS 15.1 20.0 UG/L 95.6

ces2 03LCO03-LCB2 Cyanide, Total LCS 95.3 . 100 uG/L 56.2
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Lionvilie Laboratory Use Ony} - Custody Transfer RecordILab Work Request page | of | ﬁ ' -
vL ]

an LSS FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS
: . CDEE R o x v
clent LY A Yacrtoes Be (-108 | Retrigerator # L 1ss S 5] s
Est. Final Proj, Sampling Date o | | L P \o Np tle o e a diolia,
Project # (1340 9 b- 001-4499-00 M D T T T S L
Project Contact/Phone # Volume touid 120 1\ (WL || | |20 Seolspo Iseolseols SIScoass
Lionville Laboratory Project Mamr.mgm _| Soud 1 _ ‘ e
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v ORGANIC INORG £ N 5 e
ANALYSES > < al e | 3 e . P 8 1217
Date Recd __\ - 17O Date Due 2-7-03 REGUESTED o g g2 ?_J'é 5 ﬁ 'C_lJ ﬁﬁ é § '§|
MATRIX Matrix } Lionville Laboratory Use Only ;s 3} v
CODES: . Qc : xr‘. @ B
S- Soi e Client ID/Description Chosen | i | Dste | omme ot T O m alyy ol alezlosl | 8] =
35 Satre - HHE $helo8 3| SB35 8
o e - NS WD S 8|S b AR 1 Rl LR
oo o oot JoOE XD W) [iwmoalossy [ X[ X VIR [®[XIXPATXIX [X
S N lODA TONE A4 1 e [X[X X VA IR IX X XX XX
BL - Do Y xé ' L& (245 )( . ' ' _ |
L e rovd | JOOF XS _ ' Lol X'k | 7 v XX X (XX XX
wioma S INTOOF Al ' L | L haw|X| /7 AR LR XA X [X X X
X - - Other : ! "
F- Fish -

Special Instructions: SAF w Bol-j0d DATEREVISIONS: . — ~ Llonville Laboratory Use Only
. , Samples were, Tamper Resistant Seal was:
MY 4 3 1) Shipped & or 1) Presenton Outer
L w QO Hand Delivered ___ Package{ ¥y or N
~T>o st o—-t.lj 26 Pteurui nd"‘) (J.) Aj'b“' * 2) Unbroken on Outer
- Flber o dljol Fram M7 ond oealyze

Weles Packag@ o N
 flhoed s ()

2) Ambien or @ 3) Present on Sample
3) Received jn G TChHor N

as Wwnpreserva
{ wobed volwm for OB doy ,...u\ Bﬂﬁ'oos(”“o . |_Condition N 4) Unbrokan on
= e 1+29-0) Chowp 0bISH 4o ObISX . d € )mpS:I':"lypl:s od SampleCR or N
Relinquished Recelved Date Time Relinguished Received - Date Time Discrepancies Between @’ N S(::n Record mem

by by by —-b¥ - vely Samples Labels and
SOWPOBMT  OIGINAL ] | cocre

Meacn IO [i7es Ras v
\) - -

VAL v LS = - oAb - x.




Ly

Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B01-108-025 [Pase 1 of 2
ollect C any Contact Telephone No. Project Coordi
GCACL(:Er o;ljxl){;]y'r}%;é}q esezpl_ggzg, ° K%;;E&Ii{mamr Price Code 7L, Data Turnaround
Project Designation Sampling Location SAF No. Air Quality [] 21 Days b}
105-D/H Rx Waste Water Sampling 100-H BOI-108
lee Chest No. : Field Logbook Ne. COA Method of Shipment
SEELE O SPe EL-1518-2 RI10SHX2F2C FED EX
Shipped Offsite Property No. Bill of Lading/Air Bill No, C_
TMARECRA Ho%0-10b " y SE- & oal .
POSSIBLE SAMPLE HAZARDS/REMARKS ° 7 N
Tie To Joo FX! HNO3 1o pH None None/ | HNOI w0 ZaAcH '
. pH | NeCH 10 pH NaOH
?ﬁvb\ O A‘C— ]| \} t Preservation < @ = 12 Conp4C 0 pH >9 Col Cootuc Cool 4 (HELio pr 3 | CovtedtosC
Type of Container P P / P L4 P P P aG aG
Special Handling and/or Storage
Ca I Y er No. of Container(s) 5 ! / ! ! ! ! ! ¥ ! 4
Volume 1000mL 125mL // 125mL 500mL 500mL 500mL 500mL 500mL 125mL 1000mL
Seg item (1}in { Tritigp - Carbon-14  |See item (2} in Total Sulfides - 9030]Sec jtem (3) in | TSS- 160.2; | TOC-415.1 | PCBs- 3082
Special “L Special  [Cyanide - 5010 Special TDS - 160.1
SAMPLE ANALYSIS {rstructions Inurucsions. tnsiruciions.
Sample No. Matrix * Sample Date Sample Time R T T
J00FX3 WATER | /-zo/-02 | ©O%50 X | Al X X | x|
J00FX4 WAER /. 9.0% |O2/0 | /[ X lal x| x I x | x| x
Joo Z o7 WATER //
CHAIN OF POSSESSION Sign/Priat Names SPECIAL INSTRUCTIONS Matrix *
Relinguished By/Remaved B Datc/Time Received By/Stored In Date/Time ”s'I‘he ERC acknowiedges that the analytical holding time for Nitrate by EPA Method 300.0 or method smsoil
— 9056 will not be met.
MAM//@J rézo RFF LA' /14 ol /620 ** The Iah Y is to analyze pH within 24 hours of sample receipt. ii‘ﬁ:m
Relinquished By/Removed From Date/Time Immewad By!Stored In Dawe/Time [ ood Gamma S ) SheSluge
) . . {1) Americium-241; ma Spectroscopy(Water) {Cesium-137, Cobalt-60, Europium-152, Europimn- | W = Waier
l. n 3728 1 /b L—"; ‘:Tﬂ_ﬁeo FPW 154, Europium-155); Gamma Spec - Add-on {Barium-133}; Nickel-63; Nepturium-237; Isotopic o=oi
{Relinguished By/Rcmeved From E B _DueTime fogq me tme Plutonium; Strontium-89,90 — Total Sr; Isotopic Thorum {Thoriwn-228, Thorium-232}; Isctopic ;;fgm Solids
Uranium ) DL=Drun Liquids
o : i 2} ICP Metals - 6010A (TAL) {(Barium, Cadmium, Chromium, Sitver}; ICP Metals - 6010A (Add. T=Tissuc
Relinggished By Date/Time FRm;vm Date/Time ({A)rsem'c, lje:d. Sclenium(;-; ML(W:;'IU_I‘I;"O .“(1(lj\r) romium, Silver s (Add-on} i
h@& \A\ o (05 @ Nt ~ 7 -0_3> OQQ.Q~.(3) IC Anions - 300.0 {Bromide, Chioride, Fluoride, Nitrate, Nitrite, Phosphate, Sulfatc}; pH (Water) - :‘_&,:;‘m
Relinquished By/Rempved From Date/Tine Received By/Sfored In Date/Time 9040 o conacl not available to Xk
- i relinquish samples from the 372
[Relinquished By/Removed From Date/Time Received By/Stored In Daie/Time Ref#_J 2-on 4 / 7h; 0_’
LABORATORY | Received By Title Date/Time
SECTION
i ey o ==

BHI-EE-011 {03/01/2002)




Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BO1-108-025 |Page 2 of 2 %
[Collector Company Contact Telephone No. Project Coordinator
GALE RIKKI THOREN 521-8003 KESSNER, JH Price Code 7L Duta Turnaround
Project Designation Sampling Location SAF No. : : 21 Days )
105-D/H Rx Waste Water Sampling 100-H BOi-108 Air Quality (] .
Jce Chest No. Ficld Logbook No. C0A Method of Shipment
§E: £ psf— E1.-15182 RIGSHX2F2C FIED EX
Shipped Yo Offsite Property No. Bili of Lading/Air Bill No. .
TMA S o 3o [fa] SEE s A
POSSIBLESAMPLE WAZARDS/REMARKS ' ' - S I B -
}\ [ je Ip 4 3 t{l Preservation Cool 4C  PHClwpH <2 | CoobaC None
Cool 4C
KA oACTIV(
. . Type of Container aG aGs* P G
Special Handling and/or Storage
. . 2 3 1 |
P No. of Confainer(s)
[
e | Lf Volume 1000mL 20mL S00mL 250mL
Semi-VOA - | VOA - B260A | Conductivity - | Ignitability -
£270A (ETF) | " (ETF) 1203 1010
SAMPLE ANALYSIS
Sample No. Matrix * Sample Date Sample Time P
J00FX3 WATER Syl | O SO X X X
JOOFX4 WATER /48 | O/ X X X X
Japzo? WATER. | /-/3-03 | /345 X
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
Relinquished By/Removed From Datc/Time Received By/Stored In Date/Time ;;sThe ERC :ceknowledyu that the analytical holding time for Nitraie by EPA Method 300.0 or method ot
i 6 will 1ot be met, .
5-‘&14_'(;4‘ ) M /703 /@O /\’c-,C /A 7/¥e3 réco *¢ The laboral Tis to analyze pH within 24 hours of sample receipt. ;E):S;'ﬁ:m
Relinquished By/Removed From Date/Time Received By/Stored In Daw/Time  fsoo SI=Shudge
1B 37Z% 1-i4.83 100 % fz.ﬁli o, [1623 Personnel not available to | b
Relinguished By/Removed From J I & DatelTime-l SO0  [Received ByrS r(eﬂ'ﬁ"’ ime relinquish samples fr mjie :7 AsAlr
DS=Drum Soli
: Ll Joan | el Fx Rer# | on | 1106/93 DL i
Relinkyuizh Gimoyed From ate/Time blkeceived % N, Date/Time Wi
% S L\7.03 CRa & ’ \17.03 R~ Lotigud
Relinguished By/Removed From Date/Time Received By/StdrediAn Date/Time . Xerhis
Relinquished By/Removed From Date/Time ’Received By/Stored In Date/Time
LABORATORY | Received Dy Title Date/ T
SECTION
FINAL SAMPLE | Disposal Method -
DISPOSITION Rl Dispased iy Date/Time

BHI-EE-011 (03/01/2002)




Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BOI-108-026 [Pses L of'2 |
Collector Company Contact Telephone No. Praject Coordinator .
GALE / LA R EEE RIKKI THOREN 521-8003 KESSNER, IH Price Code 7L, Data Turnaround
Project Dcslgnatmn. Sampling Location SAF No. Air Quality [ 21 Days
105-D/H Rx Waste Water Sampling 100-D BO1-108
Iee Chiest No, . Ficld Logbook No. COA oo Method of Shipment
SEE O4ffe— EL-1518-2 RI0SDX2F2€ qose3 | FEDEX
Shipped Offsite Property No. Bill of Lading/Air Bill No.
TMARECRA) Ao3e 10b CE E PSR
POSSIFEESKMPLE HAZARDS/REMARKS
zf)-'u T Tie Tv dJeoFR2_ Preservation }mo:qun one Nm/ “Nozzm o :.?z"cl:bf?c lzonp:Ir;:.C?:I Cootsc Coslac Hcé::f:'cq Cooled 10 4C
. P P P P P P P
Special Handling and/or Storage Type of Container 7 © aG
coe |~ 9C— No. of Container(s) 5 ! t ! 1 1 1 T 7 T
Volume 1000mL 125mL // 125mL 500mL 500mL 500mL 500mL 500mL 125mL 1000mL
Seeitem (1)in | Tritiom - BB | Carbon-14 [Sesitem 2)in| — Toual Sulfides - 9030[See item (3)in | T5S- 160.2, | TOC-415.1 | PCBs - 8082
Special Special  [Cyanide - 9010 Special TDS - 160.1
SAMPLE ANALYSIS Tnsiuetions. Insruciions. Tnstructions.
Sampie No. Matrix * Sample Date Sample Time
JOOFX5 WATER /.-/5/ -3 /2 y o
J00FXS WATER | fofef 93 | /270
CHAIN OF POSSESSION Sign/Print Names . SPECIAL INSTRUCTIONS Matrix *
Relinquished By/Removed From Date/Time | cceived By/Stored In Date/Time ) B £ ;;sg'hsllliRC be' ledges that the analytical holding time for Nitrate by EPA Method 3006 ormethod | _
will not be met.
I T l- I:{:;I""-}’ ’o ‘R oS D “" MSR [;at::'{.c = - ** The laboratory is to analyze pH within 24 hours of sample receipt, SWSO.WH#
Relinquished By’REmoved From af me 8 eceived By/Stored In" ime b O SinSiudge
ﬁ‘ " n ' ' E,’ 3 f en ! i h l o3 {1) Americium-241; Gamma Spectroscopy(Water) {Cesium-137, Cobalt-60, Europium-152, Europium- W= Waie
[ P sh T —— @’F ‘k‘ cIIT 17 154, Europium-155}; Gamma Spec - Add-on {Barium-133}; Nickel-63; Neptunium-237; isotopic oou
ulshed By/Removed From L ‘ e/ fime é_ 3o RCTV%BY’ Sl; r/;al.g 'Me [ 30O | Plutcnium; Strontium-89,90 ~ Total Sr; Isotopic Thoriun {Thorium-228, Therium-232); [sotopic g;-Agtum Sobids
1 ;' "‘-\ 1= 6 -k 7&‘ l- i7° Uranium DL=Drum Liquids
Rehnqulslwd Byfkgﬁ Date/Time Received By/Stored In Date/Time j # 0> ({2) ICP Metals - szil)lOA {TAL) {Barium, Cadmium, Chromium, Siiver}; ICP Metals - 6010A (Add-on) | T=Tissx
Pt . Arsenic, Lead, Selenium}; Mercury - 7470 - (CV) Wi Wipe
- II @ﬂ.mi B:;Z&j‘; £ T e f -0 * o Dfﬂ d!Tfm:S (9:2: gc Anions - 300.0 {Bromide, Chloride, Fluoride, Nitrate, Nitrite, Phosphate, Sulfate); pH (Water) - | yevmtsion
elinqui y/Remov TOIm el y/ gt ]
?ﬁ kih 3 j60> Eax o
Relnquighed By/Remgved From ~ ~TDae/Time Recei /Sm Date/Time
% r
}_@ S \ICR O \ L7 0B O~
LABORATORY | Received By i Title Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION

BHI-EE-011 (03/01/2002)
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BO1-108-026 [P 2 of 2
Collector _— Company Contact Telephone No. Project Coordinator .
GALE /' L A G RIKKI THOREN 521-8003 KESSNER, JH Price Code 7L Data Turnaround
Project Designation Sampling Location SAF No. Air Quality 21 Days
105-D/H Rx Waste Water Sampling 100-D B01-108
Ice Chest No. Field Logbook No. COA Method of Shipment
SE6S oaf— EL-1518-2 RIOSDX2F2G .'_’,"'.':, FED EX
Shipped T Oftsite Property No. Bill of Lading/Air Bill No.
| TMAGECRA po3o Lok SE€E asP-—
POSSIBLE SAMPLE HAZARDS/REMARKS
=< aa‘ jonediie . Cool4C [HClopH<2 | Cooldc None
Preservation Cool 4C
J?e lo oo F‘t a Type of Contai aG 2Gs* P aG
Special Handling and/or Storage P atner
: 1 3 1 i
oo l q.oq__ No. of Container(s)
Volume 1000mL 20mL 500mL 250mL
Semi-VOA - | VOA - B260A | Conductivity - | ignitability -
8204 (£TF) | (ETF) 120.1 1010
SAMPLE ANALYSIS
Sample No. Matrix * Sample Date Sample Time | nidfvngy R
JOOFX5 WATER =3 | /25O X L~ | x X
JOOFX6 WATER Y -p 3 V270 X X x X
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
e Date/Time f Bgng [Received By/Stored In DateTime J 320 | ** The ERC acknowledges that the analytical holding time for Nitrate by EPA Method 300.0 ormethod | o
f“y‘ J 5056 will not be met. .
ls., m mh—-—. [T L 2> T ’c ,’ D ‘J WS% l I ?—ds ** The l'a;ora(orl;r‘?s to analyze pH within 24 hours of sample receipt. ‘:f;ﬁ.';“‘"‘
[Relinquished By/Removed Qaud Time e A jyed By/Sjored In DaTime /8§ & @ SieShudge
195 & R M EN-A < I b 45-e3 W W
Relinquished By!Rcmaved From Date/Time L 3oF IReceived By/Stored ime }300]| -
m .uL ”‘51 ¢ ;'91 B J’M /. v 5 '« :‘s DL=Dru Liquids
Relinquished Byﬂéov@d Fro Date/Time Received By/Stored In Date/Time ;aoa 1;?\:;:
1B 372¢ - /6 oy Lo90 Skl [ 46O il
Relinguished By/Removed f-‘ﬂ:nrlﬁ’ﬂ;_“""-rlme /8o  |Received By/Sy = Date/Time x.ofh‘:mm
£ IC~-
Date/Time Rncewcd$ In @ Date/Time
1.7 -Ohma&l (LU N3 ) W03 (fio -
LABORATORY | Received By ‘i Title Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION
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LIONVILLE LABORATORY INCORPORATED

. SAMPLE RECEIPT CHECKLIST
LIENT: 7O Yasdo e

irchase Order/Project: DATE: V'V 103
@OW# IRelease #: O\ - \08
aboratory SDG #: , L
OZ0\WLS\S
OTE: ALL ENTRIES MARKED “NO” MUST BE EXPLAINED IN THE COMMENT SECTION
1. Custody seals on coolers or shipping w . HNo. ONA O se¢ Comment #
container intact, signed and dated?.
2. Outside of coolers or shipping containers are O/ Yes ONo DO N/A D se¢ Comment #
free from damage?
3. Airbill # recorded? y\’cs O No O N/A O3 see Comment #

4, Al expected paperwork received (coc and

other client specific: historical date, \?"fﬁs O No DN/A 03 see Cormment ¥
alpha/beta or other screcning data as

applicable)? (peperwork sealed in plastic

bag and taped to inside lid)

5. Sample containers "{i““‘c‘? Fﬁm D No ON/A 0 sec Comment #

6. Custody seals on sample contginers intact, '}ﬁres DO No ONA 0 see Comment #
signed and dated?

‘ ANT0D _

7. All samples on cocreceived? ‘ '?ﬁi“ X’No ONA . )ﬂ sec Comment # \ ‘

8. All sample label information matches coc? \ﬁkfﬂ ONo QN/A: . "D see Comment #

9. Laboratory QC samples designated on coc? O Yes O No )ﬁm O sec Comment A
(QC stickers placed on bottles?) : .

10. Shipment meets LvL] Sample Acceptance ' oYy | N DON/A sec Comment ¥
Policy? (identify all bottles ot within © Pabs | R 2
policy. See reverse side for policy)

11. Where applicable, bar code labels are

O Yes ONo O N/A O see Commrent #
affixed to coc? ‘ : :
12. coc signed and dsted? O Yes DNo ONA . O see Comment ¥
13. coc will be faxedof emailed to client? o Yes ONo ONA O see Comment #
14. Project Manager/Client contacted :
concerning distrepancies? (name/date) ofVes ONo DNA O see Comment #
7. [.. 17.0%
Cooler # / temp (°C) and Comments: \ Yoo W\n)-D 3 S { 5
#SQ»Q., -V - 034 } o] \QM_Q,L P\‘ﬁ(

tELCC -0 -\ Ol } O - ’B@g\,ﬁ\m\m \\m.\\_%qu agw\f\
PELC O .00 JOBTT

Laboratory Sample Custodian: ~ L a o % : . 4 |
Laboratory Project Mansger: QW /lfﬁ PA | N 0 ) ) w d
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