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Eberline Services Bechtel Hanford Inc.
W.O. No. RO-11-068-7553 SDG H1125

Case Narrative Page 1 of I

1.0 GENERAL

Bechtel Hanford Inc. (BHI) Sample Delivery Group H1 125 was composed of three water
samples designated under SAF No. C01-007 with a Project Designation of: 100 KR4
lAM (1 & 2).

The samples were received as stated on the Chain-of-Custody docume
discrepancies are noted on the Eberline Services Sample Receipt Che MA

2.0 ANALYSIS NOTES MAR28 O

2.1 Gross Alpha and Gross Beta Analyses EDMC
The gross alpha and gross beta samples were batched with SDG H1 123 (7551).
No problems were encountered during the course of the analyses.

2.2 Tritium Analyses

The tritium samples were batched with SDG H1 123 (7551). The matrix spike
was associated with SDG H1123 (7551). The matrix spike recovery was 97%.
No problems were encountered during the course of the analyses.

2.3 Carbon-14 Analyses

The C-14 samples were batched with SDG H1120 (7548). The LCS percent
recovery (83%) was slightly below the 3a limits (86 to 114%), but within the
laboratory protocol limits (80 to 120%). The matrix spike was associated with
SDGH1 120 (7548). The matrix spike recovery was 86%. No other problems
were encountered during the course of the analyses.

2.4 Gamma Spectroscopy Analyses

The gamma spectroscopy samples were batched with SDG H1 123 (7551). No
problems were encountered during the course of the analyses.

Case Narrative Certification Statement

"I 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."

Melissa C. Mannion Date
Program Manager



SDG 7553
Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1125

SAMPLE SUMMARY
Client Hanford

Contract TRC-SBB-207925
Case no SDG H1125

SAMPLE SUMMARY

Page 1

SIMMARY DATA SECTION
Page 3

LAB CHAIN OF
CLIENT SAMPLE ID LOCATION MATRIX LEVEL SAMPLE ID SAF NO CUSTODY COLLECTED

B1OJ05 Hanford Site WATER R011068-03 C01-007 C01-007-55 11/06/00 11:55
210J09 Hanford Site WATER R011068-02 C01-007 C01-007-5 11/06/00 13:06
B10J39 Hanford Site WATER R011068-01 C01-007 CO1-007-1 11/06/00 10:49
Method Blank WATER R011053-13 COI-007
Method Blank WATER R011056-07 C01-007
Lab Control Sample WATER R011053-12 C01-007
Lab Control Sample WATER R011056-06 C01-007
Duplicate (R011068-03) Hanford Site WATER R011068-04 C01-007 11/06/00 11:55

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-CS
Version 3.06

Report date 01/03/01



SDG 7553
Contact Melissa C. Mannion

CHAIN OF
OC BATCH CUSTODY

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1125

QC SUMMARY

CLIENT SAMPLE ID

Client Hanford
Contract TRC-SBB-207925
Case no BOG H1125

% SAMPLE BASIS DAYS SINCE
MATRIX SOLIDS AMOUNT AMOUNT RECEIVED COLL

LAB

SAMPLE ID

DEPARTMENT

SAMPLE ID

7548 Method Blank WATER R011053-13 7548-013

Lab Control Sample WATER R011053-12 7548-012

7551 Method Blank WATER R011056-07 7551-007

Lab Control Sample WATER R011056-06 7551-006

7553 C01-007-1 B10J39 WATER 11/07/00 1 R011068-01 7553-001

CO1-007-5 B10J09 WATER 11/07100 1 R011068-02 7553-002

C01-007-55 B10J05 WATER 11/07/00 1 R011068-03 7553-003

Duplicate (R011068-03) WATER 11/07/00 1 R011068-04 7553-004

QC SUMMARY

Page 1

SUNMARY DATA SECTION
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Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-QS

Version 3.06

Report date 01/03/01



SDG 7553
Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUIP H1125

PREP BATCH SUMMARY
Client Hanford

Contract TRC-SBB-207925

Case no SDG H1125

PREPARATION ERROR PLANCHETS ANALYZED QUALI-

BATCH 2o % CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG FIERSTEST MATRIX METHOD

Gas Proportional Counting
82B WATER Gross Beta in Water 6962-065 15.0 3 1 1 1/1

88A WATER Gross Alpha in Water 6962-065 20.0 3 1 1 1/1

Gamns Scan

GAM WATER Gamma Emitters 6962-065 15.0 3 1 1 1/1

Liquid Scintillation Counting

C WATER Carbon 14 in Water 6962-055 10.0 1 1 1 1/1

H WATER Tritium in Water 6962-065 10.0 3 1 1 1/1

Duplicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group.

Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample.

Lab id TMANC

Protocol Hanford

PREP BATCH SLMMARY Version Ver 1.0

Page 1 Form DVD-PBS

SUMMARY DATA SECTION Version 3.06

Page 5 Report date 01/03/01



SDG 7553
Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1125

WORK SUMMARY
Client Hanford

Contract TRC-SBB-207925
Case no SDG H1125

CLIENT SAMPLE ID
LOCATION

CUSTODY

MATRIX
SAF No

LAB SAMPLE ID

COLLECTED SUF-

RECEIVED PLANCHET TEST FIX ANALYZED REVIEWED BY METHD

B10J05 R011068-03 7553-003 82B/82 12/30/00 01/03/01 MCM Gross Beta in Water
Hanford Site WATER 11/06/00 7553-003 8A/88 12/18/00 01/03/01 MCM Gross Alpha in Water
C01-007-55 C01-007 11/07/00 7553-003 C 12/11/00 01/03/01 MCM Carbon 14 in Water

7553-003 GAM 12/04/00 01/03/01 MCM Gamma Emitters
7553-003 H 12/05/00 01/03/01 MCM Tritium in Water

B10J09 R011068-02 7553-002 828/82 12/19/00 01/03/01 MCM Gross Beta in Water
Hanford Site WATER 11/06/00 7553-002 88A/88 12/18/00 01/03/01 MCM Gross Alpha in Water
C01-007-5 C01-007 11/07/00 7553-002 GAM 12/01/00 01/03/01 MCM Gamma Emitters

7553-002 H 12/05/00 01/03/01 MCM Tritium in Water

B10J39 R011068-01 7553-001 82B/82 12/19/00 01/03/01 MCM Gross Beta in Water
Hanford Site WATER 11/06/00 7553-001 88A/88 12/18/00 01/03/01 MCM Gross Alpha in Water
C01-007-1 C01-007 11/07/00 7553-001 GAM 12/01/00 01/03/01 MCM Gamma Emitters

7553-001 H 12/05/00 01/03/01 MCM Tritium in Water

Method Blank R011053-13 7548-013 C 12/10/00 12/28/00 MCM Carbon 14 in Water
WATER

C01-007

Method Blank R011056-07 7551-007 82B/82 12/19/00 12/30/00 MCM Gross Beta in Water
WATER 7551-007 88A/88 12/18/00 12/30/00 MCM Gross Alpha in Water

C01-007 7551-007 GAM 12/01/00 12/30/00 MCM Gamma Emitters
7551-007 H 12/05/00 01/03/01 MCM Tritium in Water

Lab Control Sample R011053-12 7548-012 C 12/10/00 12/28/00 MCM Carbon 14 in Water
WATER

C01-007

Lab Control Sample R011056-06 7551-006 828/82 12/19/00 12/30/00 MCM Gross Beta in Water

WATER 7551-006 88A/88 12/18/00 12/30/00 MCM Gross Alpha in Water

C01-007 7551-006 GAN 12/01/00 12/30/00 MCM Gamma Emitters

7551-006 H 12/05/00 01/03/01 MCM Tritium in Water

Duplicate (R011068-03) R011068-04 7553-004 82B/82 12/30/00 01/03/01 MCM Gross Beta in Water
Hanford Site WATER 11/06/00 7553-004 88A/88 12/29/00 01/03/01 MCM Gross Alpha in Water

C01-007 11/07/00 7553-004 C 12/11/00 01/03/01 MCM Carbon 14 in Water

7553-004 GAM 12/04/00 01/03/01 MCM Gamma Emitters

7553-004 M 12/05/00 01/03/01 MCM Tritium in Water

WORK SUMMARY

Page 1

SUMIARY DATA SECTION
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Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CWS

Version 3.06

Report date 01/03/01



SDG 7553
Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1125

WORK SUMMARY, cont.
Client Hanford

Contract TRC-SBB-207925
Case no SDG H1125

WORK SUMMARY
Page 2

SIMMARY DATA SECTION

Page 7

COUNTS OF TESTS BY SAMPLE TYPE
TEST SAF No METHOD REFERENCE CLIENT MORE RE BLANK LCS DUP SPIKE TOTAL

82B/82 C01-007 Gross Beta in Water 900.0_ALPHABETAGPC 3 1 1 1 6

88A/88 C01-007 Gross Alpha in Water 900.0_ALPHABETAGPC 3 1 1 1 6
C C01-007 Carbon 14 in Water C14_CHEMLSC 1 1 1 1 4
GAM C01-007 Garna Emitters GAMMAGS 3 1 1 1 6

H C01-007 Tritium in Water 906.0_H3_LSC 3 1 1 1 6

TOTALS 13 5 5 5 28

Lab id TIANC

Protocol Hanford

Version Ver 1.0

Form DVD-CWS

Version 3.06

Report date 01/03/01



R011053-13

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1125

METHOD BLANK
Method Blank

SDG 7553 Client/Case no Hanford SDG H1125

Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R011053-13 Client sample id Method Blank

Dept sample id 7548-013 Material/Matrix WATER

SAF No C01-007

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST

Gross Alpha 12587-46-1 N.A. 3.0 88A
Gross Beta 12587-47-2 N.A. 4.0 82B

Tritium 10028-17-8 N.A. 400 H

Carbon 14 14762-75-5 -6.33 27 45 200 U C

Strontium 90 10098-97-2 N.A. 2.0 Y

Potassium 40 13966-00-2 N.A. GAM

Cobalt 60 10198-40-0 N.A. 25 GAM

Cesium 137 10045-97-3 N.A. 15 GAM

Radium 226 13982-63-3 N.A. GAM

Radium 228 15262-20-1 N.A. GAM

Europium 152 14683-23-9 N.A. 50 GAM

Europium 154 15585-10-1 N.A. 50 GAM

Europium 155 14391-16-3 N.A. 50 GAM

Thorium 228 14274-82-9 N.A. GAM

Thorium 232 TH-232 N.A. GAM

Uranium 235 15117-96-1 N.A. GAM

Uranium 238 U-238 N.A. GAM
Americium 241 14596-10-2 N.A. GAM

100 KR4 IAM (1 & 2)

QC-BLANK 36709

METHOD BLANKS
Page 1

SUMMARY DATA SECTION
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Lab id TMANC
Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 01/03/01



R011056-07

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1125

METHOD BLANK
Method Blank

SDG 7553 Client/Case no Hanford SDG H1125

Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R011056-07 Client sample id Method Blank

Dept sample id 7551-007 Material/Matrix WATER

SAF No COI-007

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAB NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST

Gross Alpha 12587-46-1 0.821 0.67 0.92 3.0 U 88A

Gross Beta 12587-47-2 0.389 1.2 2.0 4.0 U 82B

Tritium 10028-17-8 -33.0 210 370 400 U H

Carbon 14 14762-75-5 N.A. 200 C

Strontium 90 10098-97-2 N.A. 2.0 Y

Potassium 40 13966-00-2 U 63 U GAM

Cobalt 60 10198-40-0 U 6.0 25 U GAM

Cesium 137 10045-97-3 U 5.0 15 U GAM

Radium 226 13982-63-3 U 13 U GAM
Radium 228 15262-20-1 U 20 U GAM

Europium 152 14683-23-9 U 13 50 U GAM

Europium 154 15585-10-1 U 16 50 U GAM

Europium 155 14391-16-3 U 13 50 U GAM
Thorium 228 14274-82-9 U 6.9 U GAM

Thorium 232 TH-232 U 20 U GAM
Uranium 235 15117-96-1 U 18 U GAM

Uranium 238 U-238 U 640 U GAM
Americium 241 14596-10-2 U 18 U GAM

100 KR4 IAM (1 & 2)

QC-BLANK 36717

METHOD BLANKS
Page 2

SUMMARY DATA SECTION
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Lab id TMANC

Protocol Hanford

Version Ver 1.0
Form DVD-DS

Version 3.06

Report date 01/03/01



TMA/RICHMOND
SAMPLE DELIVERY GROUP H1125

R011053-12 Lab Control Sample
LAB CONTROL SAMPLE

SDG 7553 Client/Case no Hanford SDG H1125

Contact Melissa C. Mannion Case no TRC-SBB-207925

Lab sample id R011053-12 Client sample id Lab Control Sanple
Dept sample id 7548-012 Material/Matrix WATER

SAF No C01-007

RESULT 2a ERR SDA RDL QUALI- ADDED 2o ERR REC 3a LNTS PROTOCOL

ANALYTE pCi/L (COUNT) pCi/L pCi/L FIERS TEST pCi/L pCi/L % (TOTAL) LIMITS

Gross Alpha N.A. 3.0 88A 70-130

Gross Beta N.A. 4.0 828 70-130

Tritium N.A. 400 H 80-120
Carbon 14 17600 180 63 200 C 21300 850 83 86-114 80-120

Strontium 90 N.A. 2.0 Y 80-120
Cobalt 60 N.A. 25 GAM 80-120
Cesium 137 N.A. 15 GAM 80-120

100 KR4 IAM (1 & 2)

QC-LCS 36708

LAB CONTROL SAMPLES

Page 1

SUMMARY DATA SECTION

Page 10

Lab id TMANC

Protocol Hanford

Version Ver 1.0
Form DVD-LCS

Version 3.06
Report date 01/03/01



TMA/RICHMOND
SAMPLE DELIVERY GROUP H1125

R011056-06 Lab Control Sample

LAB CONTROL SAMPLE

SDG 7553 Client/Case no Hanford SDG H1125

Contact Melissa C. Mannion Case no TRC-SBB-207925

Lab sample id R011056-06 Client sample id Lab Control Sample

Dept sample id 7551-006 Material/Matrix - WATER
SAF No C01-007

RESULT 2a ERR MDA RDL QUALI- ADDED 2a ERR REC 3a LMTS PROTOCOL
ANALYTE pCi/L (COUNT) pCi/L pCi/L FIERS TEST pCi/L pCi/L % (TOTAL) LIMITS

Gross Alpha 72.3 4.9 1.2 3.0 88A 71.7 2.9 101 67-133 70-130

Gross Beta 77.9 3.7 2.6 4.0 82B 80.7 3.2 97 76-124 70-130
Tritium 9760 480 370 400 H 9940 400 98 83-117 80-120
Carbon 14 N.A. 200 C 80-120
Strontium 90 N.A. 2.0 Y 80-120
Cobalt 60 526 25 12 25 GAN 472 19 111 73-127 80-120

Cesium 137 608 22 15 15 GAN 554 22 110 74-126 80-120

100 KR4 IAM (1 & 2)

QC-LCS 36716

LAB CONTROL SAMPLES

Page 2

SUMMARY DATA SECTION
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Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-LCS
Version 3.06

Report date 01/03/01



TMA/RICHMOND
SAMPLE DELIVERY GROUP H1125

DUPLICATE
R011068-04 B.10J5

SDG 7553 Client/Case no Hanford SDG H1125
Contact Melissa C. Mannion Case no TRC-SBB-207925

DUPLICATE ORIGINAL

Lab sample id R011068-04 Lab sample id R011068-03 Client sample id BlOJ05

Dept sample id 7553-004 Dept sample id 7553-003 Location/Matrix Hanford Site WATER

Received 11/07/00 Collected 11/06/00 11:55

Custody/SAF No C01-007-55 C01-007

DUPLICATE 2a ERR MDA ROL QUALI- ORIGINAL 2 ERR PDA QUALI- RPD 3o PROT

ANALYTE pCi/L (COUNT) pCi/L pCi/L FlIERS TEST pCi/L (COUNT) pCi/L PIERS X TOT LIMIT

Gross Alpha 0.417 1.1 2.0 3.0 U 88A 1.78 1.3 1.8 U -

Gross Beta 75.0 3.6 1.9 4.0 826 77.1 3.6 1.9 3 33

Tritium 2170 180 180 400 H 2120 180 190 2 28

Carbon 14 5200 73 35 200 C 5150 74 37 1 21

Potassiun 40 U 76 U GAM U 91 U -

Cobalt 60 U 6.5 25 U GAM U 8.9 U -

Cesium 137 U 5.8 15 U GAM U 8.0 U -

Radium 226 U 14 U GAM U 17 U -

Radium 228 U 27 U GAM U 34 U -

Europium 152 U 13 50 U GAM U 18 U -

Europium 154 U 20 50 U GAM U 23 U -

Europium 155 U 12 50 U GAM U 15 U -

Thorium 228 U 8.7 U GAM U 13 U -

Thorium 232 U 27 U GAM U 34 U -

Uranium 235 U 20 U GAM U 26 U -

Uranium 238 U 710 U GAM U 980 U

Americium 241 U 17 U GAM U 22 U

100 KR4 IAM (1 & 2)

QC-DUP#3 36680

DUPLICATES

Page 1

SUMMARY DATA SECTION
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Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-DUP
Version 3.06

Report date 01/03/01



TMA/RICHMOND
SAMPLE DELIVERY GROUP H1125

R011068-03 B10JOs
DATA SHEET

SDG 7553 Client/Case no Hanford SDG H1125

Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R011068-03 Client sample id B10J05
Dept sample id 7553-003 Location/Matrix Hanford Site WATER

Received 11/07/00 Collected 11/06/00 11:55
Custody/SAF No CO1-007-55 CO1-007

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAB NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST

Gross Alpha 12587-46-1 1.78 1.3 1.8 3.0 U 88A
Gross Beta 12587-47-2 77.1 3.6 1.9 4.0 82B
Tritium 10028-17-8 2120 180 190 400 H
Carbon 14 14762-75-5 5150 74 37 200 C
Potassium 40 13966-00-2 U 91 U GAM
Cobalt 60 10198-40-0 U 8.9 25 U GAM
Cesium 137 10045-97-3 U 8.0 15 U GAM
Radium 226 13982-63-3 U 17 U GAM
Radium 228 15262-20-1 U 34 U GAM
Europium 152 14683-23-9 U 18 50 U GAM
Europium 154 15585-10-1 U 23 50 U GAM
Europium 155 14391-16-3 U 15 50 U GAM
Thorium 228 14274-82-9 U 13 U GAM
Thorium 232 TH-232 U 34 U GAM
Uranium 235 15117-96-1 U 26 U GAM
Uranium 238 U-238 U 980 U GAM
Americium 241 14596-10-2 U 22 U GAM

100 KR4 IAM (1 & 2)

DATA SHEETS
Page 1

SUMIARY DATA SECTION
Page 13

Lab id TMANC
Protocol Hanford

Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 01/03/01



TMA/RICHMOND
SAMPLE DELIVERY GROUP H1125

R011068-02 B10J09
DATA SHEET

SDG 7553 Client/Case no Hanford SDG H1125
Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R011068-02 Client sample id B10J09
Dept sample id 7553-002 Location/Matrix Hanford Site WATER

Received 11/07/00 Collected 11/060/0 13:06
Custody/SAF No C01-007-5 C01-007

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST

Gross Alpha 12587-46-1 2.26 1.5 2.0 3.0 J 88A
Gross Beta 12587-47-2 8.45 2.0 2.7 4.0 82B
Tritium 10028-17-8 524 130 190 400 H
Potassium 40 13966-00-2 U 110 U GAM
Cobalt 60 10198-40-0 U 11 25 U GAM
Cesium 137 10045-97-3 U 11 15 U GAM
Radium 226 13982-63-3 U 20 U GAM
Radium 228 15262-20-1 U 40 U GAM
Europium 152 14683-23-9 U 23 50 U GAM
Europium 154 15585-10-1 U 38 50 U GAM
Europium 155 14391-16-3 U 15 50 U GAM
Thorium 228 14274-82-9 U 11 U GAM
Thorium 232 TH-232 U 40 U GAM
Uranium 235 15117-96-1 U 25 U GAM
Uranium 238 U-238 U 1300 U GAM
Americium 241 14596-10-2 U 10 U GAM

100 KR4 IAM (1 & 2)

DATA SHEETS
Page 2

SUMMARY DATA SECTION

Page 14

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 01/03/01



TMA/RICHMOND
SAMPLE DELIVERY GROUP H1125

R011068-01 B10J39

DATA SHEET

SDG 7553 Client/Case no Hanford SDG H1125
Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R011068-01 Client sample id B10J39
Dept sample id 7553-001 Location/Matrix Hanford Site WATER

Received 11/07/00 Collected 11/06/00 10:49
Custody/SAF No COI-007-1 C01-007

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/L (COUNT) pCi/L pCi/L FIERS TEST

Gross Alpha 12587-46-1 1.61 1.2 1.7 3.0 U 88A
Gross Beta 12587-47-2 100 4.1 2.4 4.0 82B
Tritium 10028-17-8 1060 150 180 400 H
Potassium 40 13966-00-2 U 270 U GAM
Cobalt 60 10198-40-0 U 10 25 U GAM
Cesium 137 10045-97-3 U 10 15 U GAM
Radium 226 13982-63-3 U 21 U GAM
Radium 228 15262-20-1 U 48 U GAM
Europium 152 14683-23-9 U 23 50 U GAM
Europium 154 15585-10-1 U 27 50 U GAM
Europium 155 14391-16-3 U 18 50 U GAM
Thorium 228 14274-82-9 U 12 U GAM
Thorium 232 TH-232 U 48 U GAM
Uranium 235 15117-96-1 U 29 U GAM
Uranium 238 U-238 U 1200 U GAM
Americium 241 14596-10-2 U 9.9 U GAM

100 KR4 IAM (1 & 2)

DATA SHEETS

Page 3

SUMIARY DATA SECTION

Page 15

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06
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Test 82B Matrix WATER

SDG 7553

Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1125

METHOD SUMMARY
GROSS BETA IN WATER

GAS PROPORTIONAL COUNTING

Client Hanford

Contract TRC-SBB-207925

Contract SDG H1125

RESULTS

CLIENT SAMPLE ID

LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

1: Gross 2: Sum, Beta

Beta Emitters

RESULT RATIO (X)

2+1 2a

Preparation batch 6962-065
810J05 R011068-03 82 7553-003 77.1
B10J09 R011068-02 82 7553-002 8.45
B10J39 R011068-01 82 7553-001 100
BLK (QC ID=36717) R011056-07 82 7551-007 U
LCS (QC ID=36716) R011056-06 82 7551-006 ok

Duplicate (R011068-03) R011068-04 82 7553-004 ok

Nominal values and Limits from method RDLs (pCi/L) 4.0

100 KR4 IAM (1 & 2) Average

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- RESID EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION mg % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6962-065 2a prep error 15.0 % Reference Lab Notebook 6962 pg. 065
B10J05 R011068-03 82 1.9 0.300 82 100 54 12/01/00 12/30 GRB-105
B10J09 R011068-02 82 2.7 0.300 75 100 43 12/01/00 12/19 GRB-114

610J39 R011068-01 82 2.4 0.300 69 100 43 12/01/00 12/19 GRB-112

BLK (QC ID=36717) R011056-07 82 2.0 0.300 24 100 12/01/00 12/19 GRE-115

LCS (QC ID=36716) R011056-06 82 2.6 0.300 22 100 12/01/00 12/19 GRB-114

Duplicate (R011068-03) R011068-04 82 1.9 0.300 77 100 54 12/01/00 12/30 GRB-107

(OC ID=36680)

NominaL values and Limits from method 4.0 0.300 5-250 100 180

PROCEDURES REFERENCE 900.0_ALPHABETA GPC

CP-120 Gross Alpha and Gross Beta in Water, rev 3

AVERAGES ± 2 SO MDA 2.2 ± 0.72
FOR 6 SAMPLES RESIDUE 58 1 55

METHOD SUMMARIES

Page 1

SUMMARY DATA SECTION
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Lab id TNANC

Protocol Hanford
Version Ver 1.0

Form DVD-CMS
Version 3,06

Report date 01/0301



Test MSA Matrix WATER

SDG 7553
Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1125

METHOD SUMMARY
GROSS ALPHA IN WATER

GAS PROPORTIONAL COUNTING

Client Hanford
Contract TRC-SBB-207925

Contract SDG H1125

RESULTS

CLIENT SAMPLE ID
LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET

Preparation batch 6962-065

B10J05 R011068-03 88 7553-003 U
B10J09 R011068-02 88 7553-002 2.26 J

B10J39 R011068-01 88 7553-001 U

BLK (OC 10=36717) R011056-07 88 7551-007 U
LCS (QC ID=36716) R011056-06 88 7551-006 ok

Duplicate (R011068-03) R011068-04 88 7553-004 - U

Nominal values and Limits from method RDLs (pCi/L) 3.0
100 KR4 IAN (1 & 2)

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIG PREP DILU- RESID EFF COJNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION mg % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6962-065 2v prep error 20.0 % Reference Lab Notebook 6962 pg. 065
B10J05 R011068-03 88 1.8 0.300 93 100 42 12/02/00 12/18 GRB-112
810J09 R011068-02 88 2.0 0.300 101 100 42 12/02/00 12/18 GRB-ill

B10J39 R011068-01 88 1.7 0.300 73 100 42 12/02/00 12/18 GRB-110

BLK (QC ID=36717) R011056-07 88 0.92 0.300 22 100 12/02/00 12/18 GRB-116

LCS (QC ID=36716) R011056-06 88 1.2 0.300 21 100 12/02/00 12/18 GRB-115
Duplicate (R011068-03) R011068-04 88 2.0 0.300 98 100 53 12/02/00 12/29 GRB-110

(QC ID=36680)

Nominal values and limits from method 3.0 0.300 5-250 100 180

PROCEDURES REFERENCE 900.0_ALPHABETAGPC
CP-120 Gross Alpha and Gross Beta in Water, rev 3

AVERAGES 1 2 SD MDA 1.6 1 0.89
FOR 6 SAMPLES RESIDUE 68 1 75

METHOD SUMMARIES
Page 2

SUMMARY DATA SECTION
Page 17

Gross Alpha

Lab id TMANC

Protocol Hanford

Version Ver 1.0
Form DVD-CMS

Version 3.06

Report date 01/03/01



Test GAM Matrix WATER

SDG 7553
Contact Melissa C. Mannion

RESULTS

CLIENT SAMPLE ID

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1125

METHOD SUMMARY
GAMMA EMITTERS

GAHMA SCAN

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET

Client Hanford

Contract TRC-SBB-207925

Contract SDG H1125

Cobalt 60 Cesium 137

Preparation batch 6962-065
B10J05 R011068-03 7553-003 u U
B10J09 R011068-02 7553-002 U U
B10J39 R011068-01 7553-001 U U
BLK (OC ID=36717) R011056-07 7551-007 U U
LCS (QC 10=36716) R011056-06 7551-006 ok ok
Duplicate (R011068-03) R011068-04 7553-004 - U - U

Nominal values and limits from method RDLs (pCi/L) 25 15
100 KR4 IAN (1 & 2)

METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIG 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 6962-065 2a prep error 15.0 1 Reference Lab Notebook 6962 pg. 065
B10J05 R011068-03 8.0 0.500 301 28 12/01/00 12/04 01,04,00
B10J09 R011068-02 11 0.500 753 25 12/01/00 12/01 01,01,00
B10J39 R011068-01 10 0.500 752 25 12/01/00 12/01 MB,07,00
BLK (OC ID=36717) R011056-07 5.0 0.500 752 12/01/00 12/01 01,04,00
LCS (CC ID=36716) R011056-06 15 0.500 753 12/01/00 12/01 MB,05,00
Duplicate (R011068-03) R011068-04 5.8 0.500 533 28 12/01/00 12/04 01,04,00

(QC ID=36680)

Nominal values and limits from method 15 0.500 100 180

PROCEDURES REFERENCE GAMMAGS

CP-100 Ge(Li) Preparation for Commercial Samples, rev 2

AVERAGES t 2 SO MDA 9.1 * 7.4

FOR 6 SAMPLES YIELD t I

METHOD SUMMARIES

Page 3

SUMMARY DATA SECTION
Page 18

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 01/03/01



Test C Matrix WATER

SOG 7553
Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1125

METHOD SUMMARY
CARBON 14 IN WATER

LIQUID SCINTILLATION COJNTING

Client Hanford

Contract TRC-SBB-207925
Contract SDG H1125

RESULTS

CLIENT SAMPLE ID

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET

Preparation batch 6962-055
BlOJ05 R011068-03 7553-003 5150

BLK (C ID=36709) R011053-13 7548-013 U

LCS (CC ID=36708) R011053-12 7548-012 LOW

Duplicate (R011068-03) R011068-04 7553-004 ok

Nominal values and limits from method RDLs (pCi/L) 200
100 KR4 IAM (1 & 2)

METHOD PERFORMANCE
LAB RAW SUF- *4A ALIQ PREP DILU- YIELD EFF COUNT FWM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/L L FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6962-055 2a prep error 10.0 % Reference Lab Notebook 6962 pg. 055
BlOJ05 R011068-03 37 0.0300 100 100 35 12/07/00 12/11 LSC-005

BLK (OC ID=36709) R011053-13 45 0.0300 100 100 12/07/00 12/10 LSC-004

LCS (CC ID=36708) R011053-12 63 0.0300 100 53 12/07/00 12/10 LSC-004

Duplicate CR011068-03) R011068-04 35 0.0300 100 100 35 12/07/00 12/11 LSC-005

(QC ID=36680)

Nominal values and Limits from method 200 0.0300 50 180

PROCEDURES REFERENCE C14-CHEMKLSC

CP-241 Carbon-14 in Aqueous Saples, rev 2

AVERAGES 1 2 SD MDA 45 t 26

FOR 4 SAMPLES YIELD 100 1 0

METHOD SUMMARIES

Page 4

SUMMARY DATA SECTION
Page 19

Carbon 14

Lab id TMANC
Protocol Hanford

Version Ver 1.0

Form DVD-CMS
Version 3.06

Report date 01/03/01



Test H Matrix WATER

SDG 7553

Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1125

METHOD SUMMARY
TRITIUM IN WATER

LIQUID SCINTILLATION COUNTING

Client Hanford

Contract TRC-SBB-207925

Contract SDG H1125

RESULTS

CLIENT SAMPLE ID
LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

Preparation batch 6962-065
B10JOS R011068-03 7553-003 2120
B10J09 R011068-02 7553-002 524
610J39 R011068-01 7553-001 1060
BLK (QC ID=36717) R011056-07 7551-007 U
LCS (QC ID=36716) R011056-06 7551-006 ok
Duplicate (R011068-03) R011068-04 7553-004 ok

Nominal values and Limits from method RDLs (pCi/L) 400
100 KR4 IAN (1 & 2)

METHOD PERFORMANCE
LAB RAW SUF- MDA ALIC 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 6962-065 2a prep error 10.0 % Reference Lab Notebook 6962 pg. 065
B1OJ05 R011068-03 190 0.0500 20 100 29 12/05/00 12/05 LSC-005
B10J09 R011068-02 190 0.0500 20 100 29 12/05/00 12/05 LSC-005
810J39 R011068-01 180 0.0500 20 100 29 12/05/00 12/05 LSC-005
BLK (QC ID=36717) R011056-07 370 0.0500 10 100 12/05/00 12/05 LSC-005
LCS (OC ID=36716) R011056-06 370 0.0500 10 100 12/05/00 12/05 LSC-005
Duplicate (R011068-03) R011068-04 180 0.0500 20 100 29 12/05/00 12/05 LSC-005

(CC ID=36680)

Nominal values and limits from method 400 0.0500 25 180

PROCEDURES REFERENCE 906.0OH3_LSC
CP-210 Tritium in Water Samples by Distillation, rev 3

AVERAGES ± 2 SO MDA 250 ± 190
FOR 6 SAMPLES YIELD 17 ± 10

METHOD SUMIARIES
Page 5

SIMMARY DATA SECTION

Page 20

Tritium

Lab id TMANC
Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 01/03/01



C.O.C. N

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C01-007-1
Page 1 of I

Collector -ontacRequester 5 lephone No. MSIN FAX

SAF No. Sampling Origi, Purchase Order/Charge Code
COI-0017 HANFORDSUTF

100 4oAM q. &, 
cc Chest NoLAM Temp.

Skipped To (Lab) Method of Shipment Bill of Lading/Air Bill No.
TMA/FI'RWA OVT VFIITC F o k

Protocol Data Turnaround Ofidle Property No. -

POSSIBLE SAMPLE HAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold Time Total Activity Exemption: Yes M No LJ
* ** Submit delivmbtles & invoiceS to JH Kener

FAX TMA log-in to JH Knew (372-9487) & DL Stewut (372-1704)

Sample No. Lob ID * Date Time NoIrype Cosrainer Sample Analysis Preservative

W OWN HN03 to pH <2

W HNO3topHC2

W Cool 4C

B10J39 W J P ANk* Sn /one

B10439 W 00LXl GOP GrossAlph HN03 to pH <2

B1WJ39 w 001Hmt GOP oss Bets KNO3 to pH <2

B10J39 W 1000HaL GOP Gamnmn Speciosopy(Wdar) HNO to pH <2

B10J39 W !d..m P Tliom - H3 None

B pint Sip Darf Received By Pint Sip DstIT'Ime Matrix*

NOV 06 2D0 FE0 IY, )oc e S - Soil DS - DrmSolid
Refiwq13idmd-By Doterade v7d dBy Databrne Q wSE - Sediment DL. - Drum Liqui

TV9V' CY fyWv41-b116SV St. ESludge wl- ip

Relinquished By Ddfnte Received By Dowlrime 0 - oi v - Vstm
RdqMeBDt~e A - Air x - Othker

Reinsqished By Daterfnue ReceivedBy DamdThne

FlNAL &AMPLE Disposal Method (ecg., Rean to daw.mer, per lob procedme. used in procs) Disposed By D&Wr=

DISPOSrION



C.O.C. 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C01-007-5

Page 1 of I

5.tREWINGTON otstRequester // 5 Teplne No. MSIN FAX

SAF No. Sampling Origin Purchase Order/Charge Code
ColW7 HANFORD SITF

Project Tide Logboo Ice Chest NfA4.j Temp.

Shipped To (Lab) Method of Shipment Bill of Lading/Air Bill No.

rtoo ta Turnaround Ofsite Property No.
CFRCI.A 45 DW W01 0 00 71

POSSIBLE SAMPLE HAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold Time Total Activity Exemption: Yes I No U
00 00 Submit delivemblos & invoices to JH Kessmr

FAX ThA log-in to JH Kessna (372-9487) & DL Stewat (372-1704)

Sample No. Lab ID * Date Time Noflype Container Sample Analysis preservative

II58F W 94;Q G / ICPwetals -6010A ACRA(f I, HNO3 to pH <2

Ww WI JPiIIS 601MAPC GWV w HNO3 to pH<2

'q W LP I I62tSinm. cool 4c

B10J09 V W P AV Scan' None

B10J9 e W j P Grew Aha HNO3 ID pH <2

B1hJi2 W 000-nL GWP Goss Bet r HNO3 to pH <2

BIOJO9 W~ O-ntL GIP Gara spectvacopy(Watll) C/ HNO3 to pH <2

810109 w 50-m P Trtm - H3 None

R.BWaNishC'- N V D06 /ru j By Print Sip Dmtedine Matrix 0

. B EWRNTNV 0 6 1000. 0Gr 59 - Soi DS DrumSolid
Relinquished By D 10lee B v Dy eSE - Sedinmct DL - Dum Liqui

Da~mwv l W Wr L -liuid
mq sidlBy 0 0 V - Vegetaion

Rdinqished By Detroaft By Datedwime

FINAL SAMPLE Dispoal Method (e.g., Retun to cstomer, par lob pocdume, used in proccss) Disposed By DaTrime
DISPOSrTON



CO.C. N

PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C01-007-55

Page of I
al eGTON " Ssr /elephant No. MSIN FAX

ol 19EWI TON 50ZT7i-4613

No. mpling Orion Purchase Order/Charge Code
r0l-007 H ANFRD -,Tm

POct Title A & Ice Chest Temp.

hipped To (Lab) Method ofswpment BillofLadfnh/Alr E i No, ?
TMA/RFCRA GOVT VFH-

Protocol Data Turnaround Offolte Property No.
CFRCI.A 4S _ _A__ w_ _1600

PO BLE SAMPLE HAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold That Total Activity Exemption: Yes he No Li
s* *0 Submit delivembles & invoices to J Kesaer

FAX TMA log-in to JH Kenser (372-9487) & DL Stewart (372-1704)

Sample No. Lab ID * Die Time o/Type Container Sample Analysis Preservative

__ p_ / 1W5M MR HNO~tbpII<2

SW s- HNOS to pH c2

W Cool 40

BIJ5W P Aivity Scan A/ None

B10Jw5 W 000-mt GP Gms AWphV' HN03 to pH<2

BIDJ" W 10D-mL GIP Gras Bob 9/ HNO3l pH <2

J5W1000- GP Crbon-14 -None

81oJ05 W OD0OL GSma spmcro y ) HN03 to pH <2

B1J05 W 50-L P Tritium - H3 None

Doerr'lGTO 05t e prim Sign DSC/Time Matrix*KWINGTON , 1; 2 l- S SaS- DrSold
Ra e yVd By au4iS - Seiet DL-Drum Liqui/1'- IO. - Soid T - Tissue

SL- Sludg W1 Wp
W 11 V'7I w -Wer L

Relmqusd By By Dofime 0 Oil V - Vegetation
A -Air X -Other

ReliBquished By Datrime

FINAL SAMPLE Disposal MSood (af.,Return soaomr perlabS pedr, Oed in ate ) DiapsJ By Dwafl'n
DISPOSITION



ThermoRetec
Richmond Laboratory

Analytical Services

Form SCP-01.1, 09-25-00
Prevlojs editions of thra form may be used.

"50 years of quality nuclear services"

ICE CHEST RECEIPT LOG

Use one form per shipment. Refer to Thermometer Correction Log for correction factor.

Customer:JMjTs) ie DN e:

Ice chest #
or descriptionNL-AC' ____ __________ ____ _____

Thermometer:
time in )0"20

Thermometer:
timeout

Thermometer
reading _____ _____ _ _ _ _ _ _____

Thermometerrvx
number

Correction
factor

Actual
temperature'*_______________

Custody sals on ice
chest intact?
Custody seals
dated 7
Custody seals
signed?

Custody seals on
samples?

Ice chest scanned for
activity?

* Temperature is In degrees centigrade.

Technician:

Comments:



ThermoRetec
Richmond Laboratory

Analytical Services

SAMPLE RECEIPT CHECKLIST

SAMPLE R9CE1PT

Cvlent(VM TS) b4fleL. Natek'4Jh rece ived

CoC No.

Container l.D. No. SI . -1Q'Requestedt TAT (Days) .Ai PO. Received Yes EI No

INSPECTION

1. Custody seals on shipping container intact? Yes ( No [ I N/A [ 1

2. Custody seali on shipping container dated & signed? Yes [r No [ ] N/A [ ]

3. Custody seals on sample containers intact? Yes 0 (1 No [ I N/A [ 1

4. Custody seals on sample containers dated & signed! Yes ( I No [ I N/A 1 1

5. Cooler Temperature: Packing material is: Wet ) Dry [

6. Number of samples in shipping container: a

7. Number of containers per sample: (Or ee Co:

8. Paperwork agrees with samples? Yes [ t< No ]

9. Samples have: Tape [ I Hazard labels [ I Rad labels [ I Appropriate sample labels j

10. Samples are: In good condition C P' Leaking[ ] Broken Container E I Missing [

11. Describe any anomalles:

13. Was P.M. notified of any anomalies? Yes [ I No [ J Date

14. Received by Date: Time:

Customer Sample No. cpm mr/hr Customer Sample No. Cpm mr/hr

Ion Chamber Ser. No. Calibration date

Survey Meter Ser No. '. Calibration date

Form SCP-01.2, 09-25-00
Previous editions of this form may be used.

"50 yeaes of quality nuclear services"



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-007 H1125

RFW LOT # :0011L227

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTN DATE REC EXT/PREP ANALYSIS

Bi0J39

BROMIDE BY IC 002 W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
CHLORIDE BY IC 002 W OOLIC075 11/06/00 11/10/00 11/28/00 11/28/00
FLUORIDE BY IC 002 W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
NITRITE BY IC 002 W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
NITRATE BY IC 002 W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
PHOSPHATE BY IC 002 W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
SULFATE BY IC 002 W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00

B10JO9

'BROMIDE BY IC 004 W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
CHLORIDE BY IC 004 W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
FLUORIDE BY IC 004 W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
NITRITE BY IC 004 W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
NITRATE BY IC 004 W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
PHOSPHATE BY IC 004 W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
SULFATE BY IC 004 W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00

B10J05

BROMIDE BY IC 006 W OOLIC075 11/06/00 11/10/00 11/28/00 11/28/00
BROMIDE BY IC 006 REP W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
BROMIDE BY IC 006 MS W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
CHLORIDE BY IC 006 W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
CHLORIDE BY IC 006 REP W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
CHLORIDE BY IC 006 MS W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
FLUORIDE BY IC 006 W OOLIC075 11/06/00 11/10/00 11/28/00 11/28/00
FLUORIDE BY IC 006 REP W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
FLUORIDE BY IC 006 MS W OOLIC075 11/06/00 11/10/00 11/28/00 11/28/00
NITRITE BY IC 006 W OOLIC075 11/06/00 11/10/00 11/28/00 11/28/00
NITRITE BY IC 006 REP W OOLIC075 11/06/00 11/10/00 11/28/00 11/28/00
NITRITE BY IC 006 MS W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
NITRATE BY IC 006 W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
NITRATE BY IC 006 REP W OOLIC075 11/06/00 11/10/00 11/28/00 11/28/00
NITRATE BY IC 006 MS W OOLIC075 11/06/00 11/10/00 11/28/00 11/28/00
PHOSPHATE BY IC 006 W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
PHOSPHATE BY IC 006 REP W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00

616774

a ~ V

to -3A

/



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-007 H1125

RFW LOT # :0011L227

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTN DATE REC EXT/PREP ANALYSIS

PHOSPHATE BY IC 006 MS W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
SULFATE BY IC 006 W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00
SULFATE BY IC 006 REP W OOLIC075 11/06/00 11/10/00 11/28/00 11/28/00
SULFATE BY IC 006 MS W 00LIC075 11/06/00 11/10/00 11/28/00 11/28/00

LAB QC:

BROMIDE BY IC MB1 W 00LIC075 N/A N/A 11/28/00 11/28/00
BROMIDE BY IC MB1 BS W 00LIC075 N/A N/A 11/28/00 11/28/00

CHLORIDE BY IC MB1 W OOLIC075 N/A N/A 11/28/00 11/28/00
CHLORIDE BY IC MB1 BS W 00LIC075 N/A N/A 11/28/00 11/28/00

FLUORIDE BY IC MB1 W OOLIC075 N/A N/A 11/28/00 11/28/00

FLUORIDE BY IC MB1 BS W 00LIC075 N/A N/A 11/28/00 11/28/00

NITRITE BY IC MB1 W 00LIC075 N/A N/A 11/28/00 11/28/00

NITRITE BY IC MB1 BS W 00LIC075 N/A N/A 11/28/00 11/28/00

NITRATE BY IC MB1 W 00LIC075 N/A N/A 11/28/00 11/28/00

NITRATE BY IC MB1 BS W OOLIC075 N/A N/A 11/28/00 11/28/00

PHOSPHATE BY IC MB1 W OOLIC075 N/A N/A 11/28/00 11/28/00

PHOSPHATE BY IC MBl BS W 00LIC075 N/A N/A 11/28/00 11/28/00

SULFATE BY IC MBl W 00LIC075 N/A N/A 11/28/00 11/28/00
SULFATE BY IC MB1 BS W 00LIC075 N/A N/A 11/28/00 11/28/00



RECRA
ENVIRONMENTAL
INC.

Chemical and Environmental Measurement Information

Recra LabNet Philadelphia
Analytical Report

601 ,- as-47 vIe/I'
Client: TNU-HANFORD 9KO0&07 H 1125
RFW# : 0011L227

W.O. # : 10985-001-001-9999-00
Date Received: 11-10-00

INORGANIC CASE NARRATIVE

1. This narrative covers the analyses of 3 water samples.

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

3. Sample holding times as required by the method and/or contract were met with the
exception of Nitrate, Nitrite and Phosphate which were received past hold.

4. The cooler temperature was recorded on the chain-of-custody.

5. The method blanks were within method criteria.

6. The Laboratory Control Samples (LCS) were within the laboratory control limits.

7. The matrix spike recoveries were within the 75-125% control limits.

8. The replicate analyses were within the 20% Relative Percent Difference (RPD) control
limit.

9. 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.

DateJ. Michael Taylor
VP, Laboratory General Manager
Lionville Laboratory

nrp\i11-227

The results presented In this report relate only to the anytincl testing and condition, of the sarnples at receipt and during storage. All page. of this report are
integral pan of the Analytical data. Therefore, this report should only be reproduced in its entirety of 14 pages.

208 Welsh Pool Road A Lionville, PA 19341-1333. (610) 280-3000 Fax (610) 280-3041
-4



Recra LabNet Philadelphia - I -
WET CHEMISTRY

METHODS GLOSSARY FOR WATER SAMPLE ANALYSIS

Acidity

___Alkalinity _Bicarbonate _Carbonate
BOD
I Lhoat ghy:
o romide .JjChloride Fluoride

itrate Nitrite 2 Phosphate
Sulfate __Formate -Acetate _Oxalate

Chloride
Chorine, Residual
Cyanide, Amenable to Chorination
Cyanide, Total
Cyanide, Weak Acid Dissociable
COD
Color
Corrosivity by Coupon
Chromium VI
Fluoride
Hardness, Calcium
Hardness, Total
Iodide
Surfactant

_Nitrate-Nitrite ___Nitrate ___Nitrite
Ammonia
Total_ Kjeldahl _ Organic Nitrogen
Total Organic _ Inorganic Carbon
Oil & Grease

_ pH _ pH; paper
Petroleum Hydrocarbons, Total Recoverable
Phenol

Ortho __Total Phosphate
Salinity
Settleable Solids
Sulfide
Reactive _Cyanide ___Sulfide
Silica
Sulfite
Sulfate
Specific Conductance
Specific Gravity
Synthetic Precipitation Leach
Total __Dissolved Suspended _Solids
Total Organic Halides
Turbidity
Volatile Solids:
__Total __Dissolved _Suspended
Other:

EPA /600
305.1
310.1
405.1

300.0
j 300.0

/300.0
325.2

_ 330.5 (mod)
335.2
335.2

SW846 OTHER

5210B (b)

9056
9056
9056
9251

9010B
9010B

410.4(mod)
110.2

11 0(mod)
7196A

340.2
215.2
130.2

425.1
353.2
350.3
351.4

__ 415.1
413.1
150.1
418.1
420.1
365.2

160.5
___ 376.1

370.1
377.1
375.4

___ 120.1

160 _.1
__ 450.1

180.1

___ 9060
9070
9040B

420.2

376.2

9014 ILMO4.0 (e)
412 (a) _

5220C (b)
4500CN-1 (b

350OCr-D (b)
4500-FC

ASTM D19P202 (1)

9041A

9065 9066
4500-P B
21 OA (a)

9030B/9034 (acid soluble)
Section 7.3 (_9014__9030B)

__ C
__ 2520 (b)

9038
9050A

D5057-90 _ 213E (a)
1312

_ .2 .3
9020B

160.4
Method:

A
L-WI-034/A-02/00



Recra LabNet Philadelphia
METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

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

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

ABBREVIATIONS

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

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

ANALYTICAL WET CHEMISTRY METHODS

1. ASTM Standard Methods.

2. USEPA Methods for Chemical Analysis of Water and Wastes (USEPA 600/4-79-020).

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

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

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

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

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

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

f. Code of Federal Regulations.

L-WI-034/D-6/99

5



Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 01/07/01

CLIENT: TNUHANOPRD C01-007 H1125

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID

-002 B10J39

-004 B10J09

-006 B10J05

ANALYTE

Bromide by IC

chloride by IC

Fluoride by IC

Nitrite by IC

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

Bromide by IC

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by IC

Sulfate by IC

RECRA LOT #: 0011L227

RESULT

0.25 u

8.9

0.50 u

0.25 U

20
0.34

37.6

0.50 U
19.9
1.0 u
0.50 u

57
0.50 U

27.9

0.25 u
5.5
0.50 u
0.25 U

27

0.25 u
24.3

UNITS

NG/L
NG/L
MG/L
MG/L
MG/L

G/L
MG/L

MG/L
NG/L
MGJL
MG/L

NG/L
MG/L
MG/L

MG/L
MG/L
MG/L
MG/L
MG/L

MG/L
MG/L

REPORTING

LIMIT

0.25

0.25

0.50

0.25

1.2

0.25

1.2

0.50

0.50

1.0

0.50

2.5

0.50

2.5

0.25

0.25

0.50

0.25

1.2

0.25

1.2

DILUTION

FACTOR

1.0

1.0

1.0

1.0

5.0

1.0

5.0

2.0

2.0

2.0

2.0

10

2.0

10.0

1.0

1.0

1.0

1.0

5.0

1.0

5.0

4



Recra LabNot - Lionville

INORGANICS METHOD BLANK DATA SUMMARY PAGE 01/07/01

CLIENT: TNUHANFORD C01-007 H1125 RECRA LOT #: 0011L227

WORK ORDER: 10985-001-001-9999-00

REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

BLANK10 00LIC075-MB1 Bromide by IC 0.25 u MG/L 0.25 1.0

Chloride by IC 0.25 u MG/L 0.25 1.0

Fluoride by IC 0.50 u MG/L 0.50 1.0

Nitrite by IC 0.25 u MG/L 0.25 1.0

Nitrate by IC 0.25 U MG/L 0.25 1.0

Phosphate by IC 0.25 U MG/L 0.25 1.0

Sulfate by IC 0.25 u MG/L 0.25 1.0



Recra LabNet - Lionville

INORGANICS ACCURACY REPORT 01/07/01

CLIENT: TNUHANFORD C01-007 H1125
WORK ORDER: 10985-001-001-9999-00

SAMPLE

-006

SITE ID

B10JOS

BLANK10 00LIC07S-MB1

ANALYTE

Bromide by IC

Chloride by IC

Fluoride by IC

Nitrite by IC

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

SPIKED

SAMPLE

4.0

53.5
11.4

5.0

78

4.8

75.0

4.8

4.9

10.7

5.0

4.9

5.0

4.8

RNCRA LOT #: 0011L227

INITIAL

RESULT

0.00

5.5

0.12

0.25u

27

0.25u

24.3

0.25u
0.25u

0. SOu

0.25u

0.25u

0.25u

0.25u

SPIKED

AMOUNT

5.0

50.0

10.0

5.0

50

5.0

50.0

5.0

5.0

10.0

5.0

5.0

5.0

5.0

%RECOV

80.6
96.0

113.2

100.3

102.2

95.2

101.4

96.8

99.0

107.0

99.2

98.1

99.5

96.7

DILUTION

FACTOR(SPK)

1.0

10.0

1.0

1.0

10

1.0

10.0

1.0

1.0

1.0

1.0
1.0

1.0

1.0



Recra LabNet - Lionville

INORGANICS PRECISION REPORT 01/07/01

CLIENT: TNUHANFORD CO1-007 H1125

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID

-006REP B10JOS

INITIAL

ANALYTE RESULT

Bromide by IC 0.25u

Chloride by IC 5.5

Fluoride by IC 0.5Ou

Nitrite by IC 0.25u

Nitrate by IC 27

Phosphate by IC 0.25u

Sulfate by IC 24.3

tECRA LOT #: 0011L227

REPLICATE RPD

0.25u NC

5.6 0.6s

0.5Ou NC

0.25U NC

27 0.91

0.25u NC

24.6 1.4

DILUTION

FACTOR (REP)

1.0

1.0

1.0

1.0

5.0

1.0

5.0

q7

R



RECRA LabNet Use Only

Ic60&6=7
Custody Transfer Record/Lab Work Request Page tof- t

FIELD PERSONNEL COMPLETE ONLY SHADED AREAS

K'tem vi &fdA&4 4*/-02? ftrstmu# is -- 5 1
Eat. Firne Pro . latmpS'n Dae rype Container

Project r r-0rn 1-rln-'-r-- -n- So-d

Project ContS uphone V Volume - -

RECHA Project Manager S

C C D PrTTrvatlvn
ORGANIC INORG

Date Recd A X :J ttt ANALYSES IAEOUESTEDe
Account# I > m ,

ATImnRECRA LabNet Use Only

Lab Chosen aTx CDCa)ta
SE - Sedlms ci
so - SoldMMB
St.- Skldg us _id 101

0. 0> --3, a
A- Alli

DSM AMSn
soft

CL- Dun of 04- ------

L- EPffCLP 1- - - - - - - - - - - - - - - - - - - - -

Leads"0£ ~ r__ _

wI - wiPeL- - - - - _ _ - - - - -1. Othier r-6 _a
F- FMs Vol,_________-- 4 1__ _- ------

RECRA
LabNet

Special attrueilone:

3-If'
Coba C011x c

RelinquIshed Received
by by

DATEIREVISIONS:

2i.-

3

S . _ _ _ _

6. -

Relinquished Received
by by

Discepancies etm6
Sa-ples Labels and

COC Record? Y or
NOTES:

MPS %5 9snq rm

RECRA LabNls Use Only

Samples werez. COC Tape was:
1) Shipped - r I) fer Ouler

2) Unbo on Outer
Package or N

2) Anmsnt or C44& 3) Present o Sample
3) Recewved In Good C,2 or N
Condition & or N

4) Unrteog4 or,
4) Labels Intcale Sample or N
Properly Preserved

Sor N COC Record Preseri

5) ReceIved Wifit or N
Holding T '

"01 ? mN . .- *C



CO.C.11T
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C01-007Zf

CUerti SD&, li I? Page I of I
Collector Coetactqueater Telephon No. MSIN FAX

SAFN. mpling Origin Purchase Order/Chnrge Code
COI-007 HANFORDSITF

Project Tite Logbook *t 5-f Ice Cheat Noywl,-Wl~ Temp.
100 KR4 IAM (it 2 ... A eeChsANoTep

Shipped To (Lab) ctdo~lmsfu~(algAriIe t 2 Qf
ATL4Am Z Aeth of meo Bill of Ladig/Air 8 l . No.

Protocol ata Turnaround Offslte Property No
('FtCI A (DwoI

POSSIBLE SAMPLE HAZARDWSREMARKS SPECIAL INSTRUCTIONS Hold Tme Total Activity Exemption: Yes hdNo 
saSul tymbks & savic, w c Kamser
FAX WA lot-isatoM Ract (372-9487) A 131, Senat (372-1704)

Sample No. Lab ID * Date Time Nolrype Cootaner Sample Analysis Preservative
Now v V 645o PH03 to p" 42

W HNO3 In pH <2

no* Coot 4C
mor- -- WHNO~tbpHg2

B10J39 w P Ac1Mty Scan 9/ 1"1"

BIOJ39 W 100 GP Grow, Wh HNO3 tbpH2

B10J39 W 10- GM. Grain Bott HNO3 to pH '2

B10J39 W 00040 GOP Goums Spectrolcopy(Waler) HN03 In pH -2

B1J39 W no-m P Tdlum-H3 / None

Rli Print Sip DWff Received By Print Sip Daterine Matrix

. S NOV 0 6 20fln FEn X I&C0 - So DS - Dr.eSolid
Relinquished By Derin, faceived By Dadr - sodinscm DL - Drnan In"~

vb w - Wak L - qi

Reliwquihhed By wellie Received By o il - vetebtiom
JC 

A -Air X -Other

QYPle ~ L 9S -H kmf/ly - -1-

R 8 Dters Received -Da.ff

FINAL SAMPLE Disposal Med (4,. Rens to cusuour, porlab procedus, red in proca4 DispowdBy Da/rtime
DISPOSMTON II



o.C." C I

rm CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C01-007-S
CIrW (DC - kIL.5I page I of 1

) t .WSREWINGTON Tlcetene No. MSIN FAX

SAF No. Sampling Origia Purchase Order/Charge Codei-s"7 HANFOAR SITE
project Kide A~bMf 1  Ice CheatN Temp.

100 KR4 lAM fi & 2) aJ~ SNi-obt3
Shipped To (Lab) Method ofShipmcat Bill al Lading/Air Bill o.

TMAmPFCRA nOpy VpnPIICI- l
Protocol Data Turnaround Offalte Property No.(FRCI A JS ays
POSSIBLE SAMPLE HAZARDS/IEMARKS rPECIAL INSTRUCflONS lold Time Total Activity Exemption: YesM NoL

Sumnit dcverhls & invoices tn II Ketnwe
FAX TIA log-in i Al Kcswo (372-9487)& DL Stewl (372-1704)

Sample No. Lab ID * Dale Time Nrype Container Sample Analysis PrescrSarive

2 W G111 - GcPalaK-er lCRA A/ HN03 bpH <2

SI jr- W 14khWVP b0iMJsCl7LGW V HNOS pH'2

W - - 1, IF i't&AaIo t- Codl 4C

B1J09 7 W I P Activy Scan I Noun

110J109 / W - GOP Groms Alphs i HNO3 1 pH '2

51=.109 INw 000-W. GP Grow Bet rt PH<2

80.10 g W 000-mL G-P Ginam Spacroscopy(Waler) HN03tpHV2

110.109 W / 50-mL P Tritium - H3 Noe

Reftoioaod By T- D P Received By print Sip Matrix 

R. BREWINGTc " N0 V 0 6 2000 W u - 0 G 6 0 s - s.i DS . De.- S
ReliaqdidhedBY Daicrr j accived By -/30d - W DL - Drou Uqui

It1umase By Derrine Received By Ae - Ak X - Lima

DDe/lai.

FINAL SAMPLE Diposal MeoM d (&g, gu- to aouner, per lab pamred, "ad in p as) Dhiosed By DaIudrine
DISPOSmON



C.e.N

PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C01-007-S5

C ( [) cr "1.5 Pae 1 of j

@1 WINGTON omtrfquTater etephon No. MSIN FAX

SAF No. ampalug Origis Purcbase Order/Charge Code
COI-007 HANFORDITIR

Projt TUE AAM t / Ice Chest N Temp.

ipped To (Lab) Mthod of Shipment Bill of Lading/Air Bill No.
ThEAMIDA t.~r 77i-tri 0Ni.A /

rtocol lot Turuarowed Ofahe Property No.
rFC1A WDfl1,60

POSSIBLE SAMPLE HAZARDSREMARKS SPECIAL INSTRUCTIONS Hold Time Total Activity Exemption: Yes 6 No U
* *Submit delivinales A hvd to JH Kas

FAX 71A loge-it l Kamm, (372-9437) & DL Stewart (3n2-1704)

Sample No. Lab ID * Dle Time kype Conmainr Sample Analysis Preservative

g/W HNO43 top~H 2

w Cool 4C

B1005t/w P Adl~y Scon Nj/

B10Ji 5 / W000-1. GOP Grown A0ph - 1103 topH H

B1OJ05/W , -G4H3 to pH4 '2

BIJ5i t/ W 000L GIP Cabon-14 None

B1tJO000 G0P Gamma Spect oopy(W) I HN03 to pH '2'

110.105 VW P TftM None

- utDadri -, teceived Win! Sip Darlime Mrix
*tf dW NGTON . ' 0V0 P 0 C- - Sai DS - D,.m oli

Reliishe-d By D11d --aJ teceivtd By Duldyinis S Seint DL - DiquI,
cn. I> (A%1  PA /W - SldT -Ta

LI 'u LIU Uh- . 6-710 WL Wn ludgeuad

Rai-a.uhsha By Dse ad0 y Oil V Veputuioc
A -AiF X -Ot

//JOor Mu 010 160
FIALSA B iyS ~ C. ansc.e.~eI ~~s, dit~c)Diqaso By Dde/Tints



PAGE Thermo Nttech CHAIN OF-CUSTODY ORD # RO-11-071
11/07/00 18:30:21 WORK ID: SAF CO1-007 SDG E1125

RCVD: 11/07/00 DUE: 12/22/00 KEEP: 12/22/01 DISP: S

DASH SAMPLE IDENTIFICATION STORED TESTS
01A B10J38(F) RECRA DISPOS E011

02A B1J39 RECRA I DISPOS E011 E260

02B B0J39 MS RECRA I E011 E260

02C B10J39 DUP RECRA soE01 E260

03A B10JOS(F) RECRA | DISPOS E011

04A B10J09 RECRA DISPOS E011 E260

05A B10J04(F) RECRA DISPOS E011

06A B10JOS RECRA | DISPOS E011 E260

RELEASED BY DATE TO DATE RECEIVED BY DAT

V ~ Z I J.~e i- ___________ ____

44

1



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-007 H1125

RFW LOT # :0011L227

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTN DATE REC EXT/PREP ANALYSIS

B10J38

SILVER, TOTAL
SILVER, TOTAL
SILVER, TOTAL
ALUMINUM, TOTAL
ALUMINUM, TOTAL
ALUMINUM, TOTAL
BARIUM, TOTAL
BARIUM, TOTAL
BARIUM, TOTAL
BERYLLIUM, TOTAL
BERYLLIUM, TOTAL
BERYLLIUM, TOTAL
CALCIUM, TOTAL
CALCIUM, TOTAL
CALCIUM, TOTAL
CADMIUM, TOTAL
CADMIUM, TOTAL
CADMIUM, TOTAL
COBALT, TOTAL
COBALT, TOTAL
COBALT, TOTAL
CHROMIUM, TOTAL
CHROMIUM, TOTAL
CHROMIUM, TOTAL
COPPER, TOTAL
COPPER, TOTAL
COPPER, TOTAL
IRON, TOTAL
IRON, TOTAL
IRON, TOTAL
POTASSIUM, TOTAL
POTASSIUM, TOTAL
POTASSIUM, TOTAL
MAGNESIUM, TOTAL
MAGNESIUM, TOTAL
MAGNESIUM, TOTAL
MANGANESE, TOTAL

001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001
001 REP
001 MS
001

99L1811
99L1811
99L1811
99L1811
99L1811
99L1811
99L1811
99L1811
99L1811
99L1811
99L1811
9911811
991811
99L1811
99L1811
99L1811
99L1811
99L1811
9911811
99L1811
99L1811
99L1811
9911811
99L1811
99L1811
9911811
99L1811
99L1811
99L1811
9911811
99L1811
9911811
99L1811
99L1811
9911811
991,1811
9911811

11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00
11/06/00

11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00
11/10/00

12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00
12/13/00

12/22/00
12/22/00
12/22/00
12/20/00
12/20/00
12/20/00
12/22/00
12/22/00
12/22/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/22/00
12/22/00
12/22/00
12/22/00
12/22/00
12/22/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00
12/20/00

Cebnzv

I



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD CO1-007 H1125

RFW LOT # :0011L227

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTN DATE REC EXT/PREP ANALYSIS

MANGANESE, TOTAL 001 REP W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00

MANGANESE, TOTAL 001 MS W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
SODIUM, TOTAL 001 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
SODIUM, TOTAL 001 REP W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
SODIUM, TOTAL 001 MS W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
NICKEL, TOTAL 001 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
NICKEL, TOTAL 001 REP W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
NICKEL, TOTAL 001 MS W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
ANTIMONY, TOTAL 001 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
ANTIMONY, TOTAL 001 REP W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
ANTIMONY, TOTAL 001 MS W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
STRONTIUM, TOTAL 001 W 99L1811 11/06/00 11/10/00 12/13/00 12/21/00

STRONTIUM, TOTAL 001 REP W 99L1811 11/06/00 11/10/00 12/13/00 12/21/00
STRONTIUM, TOTAL 001 MS W 99L1811 11/06/00 11/10/00 12/13/00 12/21/00
VANADIUM, TOTAL 001 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00

VANADIUM, TOTAL 001 REP W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00

VANADIUM, TOTAL 001 MS W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00

ZINC, TOTAL 001 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
ZINC, TOTAL 001 REP W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
ZINC, TOTAL 001 MS W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00

B10J39

SILVER, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
ALUMINUM, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
BARIUM, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
BERYLLIUM, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
CALCIUM, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
CADMIUM, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00

COBALT, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
CHROMIUM, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
COPPER, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
IRON, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00

POTASSIUM, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
MAGNESIUM, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
MANGANESE, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
SODIUM, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
NICKEL, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
ANTIMONY, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
STRONTIUM, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/21/00



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD CO1-007 H1125

RFW LOT # :0011L227

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTN DATE REC EXT/PREP ANALYSIS

VANADIUM, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
ZINC, TOTAL 002 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00

B10JOS

SILVER, TOTAL 003 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
ALUMINUM, TOTAL 003 W 9911811 11/06/00 11/10/00 12/13/00 12/20/00
BARIUM, TOTAL 003 W 9911811 11/06/00 11/10/00 12/13/00 12/22/00
BERYLLIUM, TOTAL 003 W 991,1811 11/06/00 11/10/00 12/13/00 12/20/00
CALCIUM, TOTAL 003 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
CADMIUM, TOTAL 003 W 9911811 11/06/00 11/10/00 12/13/00 12/20/00
COBALT, TOTAL 003 W 991,1811 11/06/00 11/10/00 12/13/00 12/20/00
CHROMIUM, TOTAL 003 W 991,1811 11/06/00 11/10/00 12/13/00 12/20/00
COPPER, TOTAL 003 W 9911811 11/06/00 11/10/00 12/13/00 12/22/00
IRON, TOTAL 003 W 9911811 11/06/00 11/10/00 12/13/00 12/22/00
POTASSIUM, TOTAL 003 W 9911811 11/06/00 11/10/00 12/13/00 12/20/00
MAGNESIUM, TOTAL 003 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
MANGANESE, TOTAL 003 W 991,1811 11/06/00 11/10/00 12/13/00 12/20/00
SODIUM, TOTAL 003 W 9911811 11/06/00 11/10/00 12/13/00 12/22/00
NICKEL, TOTAL 003 W 9911811 11/06/00 11/10/00 12/13/00 12/20/00
ANTIMONY, TOTAL 003 W 9911811 11/06/00 11/10/00 12/13/00 12/20/00
STRONTIUM, TOTAL 003 W 9911811 11/06/00 11/10/00 12/13/00 12/21/00
VANADIUM, TOTAL 003 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
ZINC, TOTAL 003 W 9911811 11/06/00 11/10/00 12/13/00 12/20/00

B10J09

SILVER, TOTAL 004 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
ALUMINUM, TOTAL 004 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
BARIUM, TOTAL 004 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
BERYLLIUM, TOTAL 004 W 9911811 11/06/00 11/10/00 12/13/00 12/20/00
CALCIUM, TOTAL 004 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
CADMIUM, TOTAL 004 W 9911811 11/06/00 11/10/00 12/13/00 12/20/00
COBALT, TOTAL 004 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
CHROMIUM, TOTAL 004 W 9911811 11/06/00 11/10/00 12/13/00 12/20/00
COPPER, TOTAL 004 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
IRON, TOTAL 004 W 991I811 11/06/00 11/10/00 12/13/00 12/22/00
POTASSIUM, TOTAL 004 W 9911811 11/06/00 11/10/00 12/13/00 12/20/00
MAGNESIUM, TOTAL 004 W 9911811 11/06/00 11/10/00 12/13/00 12/20/00
MANGANESE, TOTAL 004 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-007 H1125

RFW LOT # :0011L227

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTN DATE REC EXT/PREP ANALYSIS

SODIUM, TOTAL 004 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
NICKEL, TOTAL 004 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
ANTIMONY, TOTAL 004 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
STRONTIUM, TOTAL 004 W 99L1811 11/06/00 11/10/00 12/13/00 12/21/00
VANADIUM, TOTAL 004 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
ZINC, TOTAL 004 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00

B10J04

SILVER, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
ALUMINUM, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
BARIUM, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
BERYLLIUM, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
CALCIUM, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
CADMIUM, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
COBALT, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
CHROMIUM, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
COPPER, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
IRON, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
POTASSIUM, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
MAGNESIUM, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
MANGANESE, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
SODIUM, TOTAL 005 W 9911811 11/06/00 11/10/00 12/13/00 12/22/00
NICKEL, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
ANTIMONY, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
STRONTIUM, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/21/00
VANADIUM, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
ZINC, TOTAL 005 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00

B10J05

SILVER, TOTAL 006 W 9911811 11/06/00 11/10/00 12/13/00 12/22/00
ALUMINUM, TOTAL 006 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
BARIUM, TOTAL 006 W 9911811 11/06/00 11/10/00 12/13/00 12/22/00
BERYLLIUM, TOTAL 006 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
CALCIUM, TOTAL 006 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
CADMIUM, TOTAL 006 W 9911811 11/06/00 11/10/00 12/13/00 12/20/00
COBALT, TOTAL 006 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
CHROMIUM, TOTAL 006 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
COPPER, TOTAL 006 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-007 H1125

RFW LOT # :0011L227

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTN DATE REC EXT/PREP ANALYSIS

IRON, TOTAL 006 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
POTASSIUM, TOTAL 006 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
MAGNESIUM, TOTAL 006 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
MANGANESE, TOTAL 006 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
SODIUM, TOTAL 006 W 9911811 11/06/00 11/10/00 12/13/00 12/22/00
NICKEL, TOTAL 006 W 9911811 11/06/00 11/10/00 12/13/00 12/20/00
ANTIMONY, TOTAL 006 W 9911811 11/06/00 11/10/00 12/13/00 12/20/00
STRONTIUM, TOTAL 006 W 99L1811 11/06/00 11/10/00 12/13/00 12/22/00
VANADIUM, TOTAL 006 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00
ZINC, TOTAL 006 W 99L1811 11/06/00 11/10/00 12/13/00 12/20/00

LAB QC:

SILVER LABORATORY LC1 BS W 9911811 N/A N/A 12/13/00 12/22/00
ALUMINUM LABORTORY LC1 BS W 99L1811 N/A N/A 12/13/00 12/20/00
BARIUM LABORATORY LC1 BS W 991811 N/A N/A 12/13/00 12/22/00
BERYLLIUM LABORATORY LC1 BS W 99L1811 N/A N/A 12/13/00 12/20/00
CALCIUM LABORATORY LC1 BS W 9911811 N/A N/A 12/13/00 12/20/00
CADMIUM LABORATORY LC1 BS W 99L1811 N/A N/A 12/13/00 12/20/00
COBALT LABORATORY LC1 BS W 99L1811 N/A N/A 12/13/00 12/20/00
CHROMIUM LABORATORY LC1 BS W 99L1811 N/A N/A 12/13/00 12/20/00
COPPER LABORATORY LC1 BS W 9911811 N/A N/A 12/13/00 12/22/00
IRON LABORATORY LC1 BS W 991.1811 N/A N/A 12/13/00 12/22/00
POTASSIUM LABORATORY LC1 BS W 99L1811 N/A N/A 12/13/00 12/20/00
MAGNESIUM LABORATORY LC1 BS W 99L1811 N/A N/A 12/13/00 12/20/00
MANGANESE LABORATORY LC1 BS W 99L1811 N/A N/A 12/13/00 12/20/00
SODIUM LABORATORY LC1 BS W 99L1811 N/A N/A 12/13/00 12/22/00
NICKEL LABORATORY LC1 BS W 99L1811 N/A N/A 12/13/00 12/20/00
ANTIMONY LABORATORY LC1 BS W 99L1811 N/A N/A 12/13/00 12/20/00
STRONTIUM LCS STANDA LC1 BS W 99L1811 N/A N/A 12/13/00 12/21/00
VANADIUM LABORATORY LC1 BS W 9911811 N/A N/A 12/13/00 12/20/00
ZINC LABORATORY LC1 BS W 9911811 N/A N/A 12/13/00 12/20/00
SILVER, TOTAL MBl W 991811 N/A N/A 12/13/00 12/22/00
ALUMINUM, TOTAL MB1 W 99L1811 N/A N/A 12/13/00 12/20/00
BARIUM, TOTAL MB1 W 99L1811 N/A N/A 12/13/00 12/22/00
BERYLLIUM, TOTAL MBM W 9911811 N/A N/A 12/13/00 12/20/00
CALCIUM, TOTAL MB1 W 99L1811 N/A N/A 12/13/00 12/20/00
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-007 H1125

RFW LOT # :0011L227

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTN DATE REC EXT/PREP ANALYSIS

CADMIUM, TOTAL MB1 W 99L1811 N/A N/A 12/13/00 12/20/00
COBALT, TOTAL MB1 W 99L1811 N/A N/A 12/13/00 12/20/00
CHROMIUM, TOTAL MB1 W 9911811 N/A N/A 12/13/00 12/20/00
COPPER, TOTAL MB1 W 99L1811 N/A N/A 12/13/00 12/22/00
IRON, TOTAL MB1 W 99L1811 N/A N/A 12/13/00 12/22/00
POTASSIUM, TOTAL MB1 W 99L1811 N/A N/A 12/13/00 12/20/00
MAGNESIUM, TOTAL MB1 W 9911811 N/A N/A 12/13/00 12/20/00
MANGANESE, TOTAL MB1 W 991,1811 N/A N/A 12/13/00 12/20/00
SODIUM, TOTAL MB1 W 99L1811 N/A N/A 12/13/00 12/22/00
NICKEL, TOTAL MB1 W 99L1811 N/A N/A 12/13/00 12/20/00
ANTIMONY, TOTAL MB1 W 99L1811 N/A N/A 12/13/00 12/20/00
STRONTIUM, TOTAL MB1 W 99L1811 N/A N/A 12/13/00 12/21/00
VANADIUM, TOTAL MB1 W 99L1811 N/A N/A 12/13/00 12/20/00
ZINC, TOTAL MB1 W 99L1811 N/A N/A 12/13/00 12/20/00



RECRA
ENVIRONMENTAL
INC.

Chemical and Environmental Measurement Information

Recra LabNet Philadelphia
Analytical Report

Client: TNU-HANFORD CO1-007 W.O.#: 10985-001-001-9999-00
RFW#: 0011L227 /0 Date Received: 11-10-00
SDG/SAF#: HI 125/ -0W7fdo/ - 0'7 6 /, /

METALS CASE NARRATIVE

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

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

The ISB for Iron was low in file PS1220D. All samples were rerun for Iron in file
PS1222A.

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

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

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury) with the exception of the CCVs for Silver, Barium,
Calcium, Sodium, and Strontium in file PS1220D. All samples were rerun for these
analytes in file PS1222A. The ending CCVs for Strontium were outsinde control limits in
file PS1221B. All samples, except B10J05, were surrounded by CCVs in control. This
sample was rerun for Strontium in file TA1222C.

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), MB value less than 5% of the RCRA limit, 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
form 7.

The results presented in this report relate only to the analytical testing and condiioms 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 entirely of p4 Pages.

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



10. The matrix spike (MS) recovery for 1 analyte was outside the 75-125% control limits. Refer
to the Inorganics Accuracy Report.

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

DS ES
Sample ID Element Concentration (ppb) % Recovery
B10J38 Silver 50 93.2

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

13. 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.

14. 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.

KJL t- 0A-o
J. Michael Taylor Date
VP, Laboratory General Manager
Lionville Laboratory

gmb/ml 1-227
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METALS METHOD GLOSSARY

The following methods are used as reference for the digestion and analysis of samples contained within this
Recra Lot#: 00/i W

Leaching Procedure: 1310 1311 1312 _Other:

CLP Metals - Digestion and Analysis Methods: _IL]

Metals Digestion Methods: _005A _3010A 3015

_Other

M03.0 _ILM04.0

3020A 3050B 3051 200.7

Metals Analysis Methods

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Rare Earths
Selenium
Silicon
Silica
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

SW846
Y01 O

6010B 7041'
6010B 7060A'

010B
,6010B

6010B'
6010B

9 010B _7131A £

6010B
,01OB 7191'

910B
010B 7211'

P010B -
6010B 7421'
6010B 7430'

Z010B
LA010B

7470A _7471A'
10B

A010B
6010B 76104
601DB'
6010B 7740'
601DB
6010B
0109 7761'

10 7770'
56010B
6010B 7841'
6010B
6010B

O10B'
*61DB

6010B
_6010B'

EPA
200.7
200.7 _204.2
200.7 206.2
200.7
200.7
200.7'
200.7
200.7 213.2
200.7
200.7 218.2
200.7
200.7 220.2
200.7
200.7 _239.2
200.7
200.7
200.7
245.1'_245.51
200.7
200.7
200.7 258.1'
200.7'
200.7 270.2
200.7
200.7
200.7 272.2
200.7 273.1
200.7
200.7 _279.2
200.7
200.7
200.7'
200.7
200.7
200.7'

STD MTD

3113B

EPA
OSWR

1620

_3113B
1620

1620
__3113B

1620
1620

200.9

1620

1620

USATHAMA
99
99
99
99
99
99
99

_99
99
_917
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99

_99
_9,
_99
_99
_99
_99

Other:
L.WI4.03/WMW

Method:
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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: HgI and H&2 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: Hg! 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
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Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 01/09/01

CLIENT: TNUHANFORD C01-007 H1125

WORK ORDER: 10985-001-001-9999-00
RECRA LOT #: 0011L227

ANALYTE

Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

RESULT UNITS

2.5 u

23.1

34.9

0.60 u

43900

3.4 u

5.6 u

412

2.6 u

28.2

4240

910

2.3 u

18500

12.5 u

17.0 u

201

4.8 u
7.6

UG/L

UG/L

UG/L

DG/L
DG/L
DG/L
UG/L
DG/L
DG/L
DG/L
UG/L
DG/L
DG/L
UG/L
UG/L
UG/L
UG/L
UG/L

UG/L

SAMPLE

-001

SITE ID

B10J3

REPORTING

LIMIT

2.5

19.1
3.0

0.60

15.4
3.4

5.6

4.9

2.6

3.8

303

27.4

2.3

22.9

12.5

17.0

5.5

4.8

2.7

DILUTION

FACTOR

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

1.0

1.0

1.0
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Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 01/08/01

CLIENT: TNUHANFORD C01-007 H1125
WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID ANALYTE

Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

RECRA LOT #: 0011L227

RESULT UNITS

2.5 u UG/L

639 UG/L

40.4 UG/L

0.60 u UG/L

41200 UG/L

3.4 u UG/L

5.6 u UG/L

382 UG/L

2.6 u UG/L

1280 UG/L
4310 UG/L

9360 UG/L

24.1 UG/L

17000 UG/L
12.5 u UG/L
17.0 u UG/L

168 UG/L
6.6 UG/L

44.8 UG/L

REPORTING

LIMIT

2.5

19.1

3.0

0.60

15.4

3.4

5.6

4.9

2.6

3.8

303

27.4

2.3

22.9

12.5

17.0

5.5

4.8

2.7

DILUTION

FACTOR

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

1.0

1.0

1.0
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Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 01/08/01

CLIENT: TNUHANFORD C01-007 H1125

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID

-003 B10J9

ANALYTE

Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

vanadium, Total

Zinc, Total

RECRA LOT #: 0011L227

RESULT

2.5 u

19.1 U

30.5

0.60 U

41900

3.4 U

5.6 U

4.9 u

2.6 U

15.9

5590

11100

2.3 u

31300

12.5 u

17.0 u

219

17.8

16.7

UNITS

UG/L
UG/L

UG/L

UG/L

UG/L

UG/L

UG/L
UG/L

UG/L
UG/L

UG/L
UG/L

UG/L
DG/L
UG/L

UG/L

UG/L

UG/L

UG/L

REPORTING

LIMIT

2.5

19.1

3.0

0.60

15.4

3.4

5.6

4.9

2.6

3.8

303

27.4

2.3

22.9

12.5

17.0

5.5

4.8

2.7

DILUTION

FACTOR

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

1.0

1.0

1.0
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Recra Labfet - Lionville

INORGANICS DATA SUMMARY REPORT 01/08/01

CLIENT: TNUHANIORD CO1-007 H1125

WORK ORDER: 10985-001-001-9999-00

SITE ID ANALYTE

BlOJ09 Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

RECRA LOT #: 0011L227

RESULT UNITS

2.5 u

19.1 u

30.6

0.60 u

42500

3.4 u

5.6 u

4.9 u

2.6 u

104

5880

11200

2.3 u

31500

12.5 u

17.0 u

216

21.5

2.7

UG/L

UG/L

UG/L
UG/L

UG/L

UG/L

UG/L

DO/L
UG/L

UG/L
UG/L

UG/L
UG/L

UG/L

UG/L

UG/L
UG/L
DG/L
UG/L

REPORTING

LIMIT

2.5

19.1

3.0

0.60

15.4

3.4

5.6

4.9

2.6

3.8

303

27.4

2.3

22.9

12.5

17.0

5.5

4.8

2.7

SAMPLE

-004

DILUTION

FACTOR

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

1.0

1.0

1.0

'4



Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 01/08/01

CLIENT: TNUHANFORD COI-007 H1125
WORK ORDER: 10985-001-001-9999-00

RECRA LOT #: 0011L227

SAMPLE SITE ID

-005 B10J04

ANALYTE

Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

RESULT UNITS

2.5 u

19.1 u

27.5

0.60 u

54600

3.4 u

5.6 u

44.4

2.6 u

19.8

3520

9720

2.3 u

14900

12.5 u

17.0 u
248

4.8 u

6.3

UG/L

UG/L

WG/L

UG/L
UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L
tE/L

REPORTING

LIMIT

2.5

19.1

3.0

0.60

15.4

3.4

5.6

4.9

2.6

3.8

303

27.4

2.3

22.9

12.5

17.0

5.5

4.8

2.7

DILUTION

FACTOR

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

1.0

1.0

1.0

'5



Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 01/09/01

CLIENT: TNUHANFORD C01-007 H1125

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID ANALYTE

-006 B10JOS Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Potas.ium, Total

Magneuium, Total

Mangannee, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

RECRA LOT #: 0011L227

RESULT UNITS

2.5 u

44.2

28.6

0.60 u

53600

3.4 u

5.6 u

45.6

2.6 u

112

3160

9560

2.2 u

15000

12.5 u

17.0 u

225

4.8 u

23.4

UQ/L

UG/L

[G/L

UG/L
[G/L

[G/L

UG/L

UG/L

UG/L

[G/L

[G/L

UG/L
UG/L

UG/L

UG/L

OG/L

UG/L

UG/L

REPORTING

LIMIT

2.5

19.1

3.0

0.60

15.4

3.4

5.6
4.9

2.6

3.8

303

27.4

2.3

22.9

12.5

17.0

5.5

4.9

2.7

DILUTION

FACTOR

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

1.0

1.0

1.0

1r



Recra LabNet - Lionville

INORGANICS METHOD BLANK DATA SUMMARY PAGE 01/08/01

CLIENT: TNUHANFORD C01-007 H1125

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID

BLANK1 99L1811-MB

ANALYTH

Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

copper, Total
Iron, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

RECRA LOT #: 0011L227

RESULT

2.5 u

19.1 u

3.0 u

0.60 U

47.1

3.4 u

5.6 u

4.9 u

2.6 u
8.4

331

29.3

2.3 u

107

12.5 u

17.0 u
5.5 u

4.8 U

2.7 u

UNITS

UG/L

UG/L

UG/L

UG/L
UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L
UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

REPORTING

LIMIT

2.5

19.1

3.0

0.60

15.4

3.4

5.6
4.9

2.6

3.8

303

27.4

2.3

22.9

12.5

17.0

5.5

4.6
2.7

DILUTION

FACTOR

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

1.0

1.0

1.0

" 7



Recra LabNet - Lionville

INORGANICS ACCURACY REPORT 01/08/01

CLIENT: TNUHAN±ORD C01-007 H1125

WORK ORDER: 10995-001-001-9999-00

SAMPLE SITE ID

-001 B1OJ38

ANALYTE

Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

RECRA LOT #: 0011L227

SPIKED INITIAL

SAMPLE RESULT

69.1
1950

2010

45.8

67600

44.0

469

592

246

1020

28100

32100

462

43000

465

489

1180

461

476

2.5 u

23.1

34.9

0.60u

43900

3.4 u

5.6 u

412

2.6 u

28.2

4240

910

2.3 u

18500

12.5 u

17.0 u

201

4.9 u

7.6

SPIKED

AMOUNT %RECOV

50.0

2000

2000

50.0

25000

50.0

500

200

250

1000

25000

25000

500

25000

500

500

1000

500

500

136.2

91.6

99.6

91.6

94.6

88.0

93.8

90.0

98.2

99.1

95.3

93.3

92.4

97.9

93.0

97.7

97.5

92.2

93.8

DILUTION

PACTOR(SPK)

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

1.0

1.0

1.0



Recra LabNet - Lionville

INORGANICS PRECISION REPORT 01/04/01

CLIENT: TNUHANFORD 5'-007 H112S

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID ANALYTE

-01REP B10J38 Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

INITIAL

RESULT

2.5 u

23.1

34.9

0. 60u

43900

3.4 u

5.6 u

412

2.6 u

28.2

4240

9810

2.3 u

18500

12.5 u

17.0 U

201

4.8 u

7.6

RECRA LOT #: 0011L227

REPLICATE RPD

2.5 u

27.5

34.1

0. 60u

43000

3.4 u

5.6 u

401

2.6 u

30.3

4560

9640

2.3 u

18200

12.5 u

17.0 u

199

5.9

7.0

NC

17.4

2.3

NC:

2.3

NC

NC

2.5

NC

7.2

7.2

2.0

NC

1.3

NC

NC

0.95

8.2

DILUTION

PACTOR (REP)

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

1.0

1.0

1.0
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Recra LabNet - Lionville

INORGANICS LABORATORY CONTROL STANDARDS REPORT 01/08/01

CLIENT: TNUHANFORD CO1-007 H1125

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID

LCS1 99L1811-LCI.

ANALYTE

Silver, LCS

Aluminum, LCS

Barium, LCS

Beryllium, LCS

Calcium, LCS

Cadmium, LCS

Cobalt, LCS

Chromium, LCS

Copper, LCS

Iron, LCS

Potassium, LCS

Magnesium, LCS

Manganese, LCS

Sodium, LCS

Nickel, LCS

Antimony, LCS

Strontium, LCS

Vanadium, LCS

Zinc, LCS

SPIKED

SAMPLE

512

4900

5140

236

24300

245

2430

475

1290

5230

24100

24100

718

26000

1920

2890

5520

2380

967

RECRA LOT #: 0011L227

SPIKED

AMOUNT

500

5000

5000

250

25000

250

2500

500

1250

5000

25000

25000

750

25000

2000

3000

5000

2500

1000

UNITS

UG/L

UG/L
UG/L
UO/L
UG/L

UG/L
UG/L

UG/L

UG/L
UG/L

UG/L

UG/L

UG/L
UG/L
UG/L

UG/L

UG/L

UG/L

UG/L

UG/L

IRECOV

102.4

98.0

102.9

94.6

97.1

98.0

97.2

95.0

103.0

104.5

96.3

96.5

95.7

104.0

96.1

96.3

110.3

95.3

96.7

20
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