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1.0 GENERAL

Bechtel Hanford Inc. (BHI) Sample Delivery Group H1111 was composed of four water
samples designated under SAF No. COI-007 with a Project Designation of: 100 KR4
IAM (1 & 2).

The samples were received as stated on the Chain-of-Custody documents.
discrepancies are noted on the Thermo Retec Sample Receipt Checklist.

Any

2.0 ANALYSIS NOTES

2.1 Gross Alpha and Gross Beta Analyses

No problems were encountered during the course of the analyses.

2.2 Tritium Analyses

No problems were encountered during the course of the analyses.

2.3 Carbon-14 Analyses

The C-14 matrix spike had a 16% recovery. The activity from sample B1 0J49
(3.0 x 10' dpm of sample) swamped the added activity from the matrix spike
(2,836 dpm of MS). No other problems were encountered during the course of
the analyses.

2.4 Gamma Spectroscopy Analyses

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
Program Manager
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SDG 7542
Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP 11111

SAMPLE SUMMARY
Client Hanford

Contract TRC-SBB-207925
Case no SDG H1111

SAMPLE SILJARY
Page 1

SUNMARY DATA SECTION
Page 3

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

B10J41 Hanford Site WATER R010187-01 C01-007 C01-007-59 10/30/00 12:31
B10J45 Hanford Site WATER R010187-02 COI-007 C01-007-59 10/30/00 11:01
B10J47 Hanford Site WATER R010187-03 C01-007 C01-007-59 10/30/00 11:01
B10J49 Hanford Site WATER R010187-04 C01-007 C01-007-59 10/30/00 09:54
Method Blank WATER R010187-06 C01-007
Lab Control Sample WATER R010187-05 C01-007
Duplicate (RO10187-04) Hanford Site WATER R010187-07 C01-007 10/30/00 09:54
Spike (R010187-04) Hanford Site WATER R010187-08 C01-007 10/30/00 09:54

Lab id TMANC
Protocol Hanford

Version Ver 1.0
Form DVD-CS

Version 3.06
Report date 12/14/00



SDG 7542

Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GRJP 11111

QC SUMMARY
Client Hanford

Contract TRC-SBB-207925
Case no SDG H1111

CHAIN OF
OC BATCH CUSTODY CLIENT SAMPLE ID

% SAMPLE
MATRIX SOLIDS AMOUNT

BASIS DAYS SINCE LAB

AJOUNT RECEIVED COLL SAMPLE ID

7542 C01-007-59 B10J41 WATER 10/31/00 1 R010187-01 7542-001
B10J45 WATER 10/31/00 1 R010187-02 7542-002
B10J47 WATER 10/31/00 1 R010187-03 7542-003
B10J49 WATER 10/31/00 1 R010187-04 7542-004

Method Blank WATER R010187-06 7542-006
Lab Control Sample WATER R010187-05 7542-005
Duplicate (R010187-04) WATER 10/31/00 1 R010187-07 7542-007
Spike (R010187-04) WATER 10/31/00 1 R010187-08 7542-008

QC SUMMARY
Page 1

SIMSARY DATA SECTION
Page 4

DEPARTMENT

SAMPLE ID

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-QS
Version 3.06

Report date 12/14/00



SDG 7542
Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H111i

PREP BATCH SUMMARY
Client Hanford

Contract TRC-SBB-207925

Case no SDG H1111

PREPARATION ERROR PLANCHETS ANALYZED QUALI-
BATCH 2a % CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG FIERSTEST MATRIX METHD

Gas Proportional Counting

BB WATER Gross Beta in Water 6962-035 15.0 4 1 1 1/1

MaA WATER Gross Alpha in Water 6962-035 20.0 4 1 1 1/1

Gamm Scan
GAM WATER Gamma Emitters 6962-035 15.0 4 1 1 1/1

Liqaid Scintillation Counting

C WATER Carbon 14 in Water 6962-035 10.0 1 1 1 1/1 1/1

H WATER Tritium in Water 6962-035 10.0 4 1 1 1/1 1/1 X

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 SUMMARY Version Ver 1.0
Page 1 Form DVD-PBS

SUMMARY DATA SECTION Version 3.06

Page 5 Report date 12/14/00



SDG 7542
Contact Melissa C. Mannion

CLIENT SAMPLE ID

LOCATION
CUSTODY

MATRIX
SAF No

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1111

WORK SUMMARY

LAB SAMPLE ID

COLLECTED
RECEIVED PLANCHET TEST

SUF-
FIX

Client Hanford
Contract TRC-SBB-207925
Case no SDG H1111

ANALYZED REVIEWED BY METHOD

810J41 R010187-01 7542-001 82B/82 11/17/00 12/14/00 MCM Gross Beta in Water
Hanford Site WATER 10/30/00 7542-001 88A/88 11/18/00 12/14/00 MCM Gross Alpha in Water
C01-007-59 C01-007 10/31/00 7542-001 GAM 11/17/00 12/14/00 MCM Gamma Emitters

7542-001 H 11/28/00 12/14/00 MCM Tritium in Water

B1OJ45 R010187-02 7542-002 82B/82 11/17/00 12/14/00 MCM Gross Beta in Water
Hanford Site WATER 10/30/00 7542-002 88A/BB 11/18/00 12/14/00 MCM Gross Alpha in Water
C01-007-59 C01-007 10/31/00 7542-002 GAM 11/17/00 12/14/00 MCM Gamma Emitters

7542-002 H 11/28/00 12/14/00 MCM Tritium in Water

B10J47 R010187-03 7542-003 823/82 11/17/00 12/14/00 MCM Gross Beta in Water
Hanford Site WATER 10/30/00 7542-003 BBA/88 11/18/00 12/14/00 MCM Gross Alpha in Water
CO1-007-59 C01-007 10/31/00 7542-003 GAM 11/17/00 12/14/00 MCM Gamma Emitters

7542-003 H 11/28/00 12/14/00 MCM Tritium in Water

B10J49 R010187-04 7542-004 828/82 11/20/00 12/14/00 MCM Gross Beta in Water
Hanford Site WATER 10/30/00 7542-004 88A/88 11/18/00 12/14/00 MCM Gross Alpha in Water
C01-007-59 COI-007 10/31/00 7542-004 C 12/02/00 12/14/00 MCM Carbon 14 in Water

7542-004 GAM 11/17/00 12/14/00 MCM Gamma Emitters
7542-004 H 11/28/00 12/14/00 MCM Tritium in Water

Method Blank R010187-06 7542-006 828/82 11/20/00 12/14/00 MCM Gross Beta in Water
WATER 7542-006 88A/88 11/18/00 12/14/00 MCM Gross Alpha in Water

C01-007 7542-006 C 12/03/00 12/14/00 MCM Carbon 14 in Water
7542-006 GAM 11/17/00 12/14/00 MCM Gamma Emitters
7542-006 H 11/29/00 12/14/00 MCM Tritium in Water

Lab Control Sample R010187-05 7542-005 82B/82 11/20/00 12/14/00 MCM Gross Beta in Water
WATER 7542-005 88A/88 11/18/00 12/14/00 MCM Gross Alpha in Water

C01-007 7542-005 C 12/03/00 12/14/00 MCM Carbon 14 in Water
7542-005 GAM 11/17/00 12/14/00 MCM Gamma Emitters
7542-005 H 11/28/00 12/14/00 MCM Tritium in Water

Duplicate (R010187-04) R010187-07 7542-007 828/82 11/20/00 12/14/00 MCM Gross Beta in Water
Hanford Site WATER 10/30/00 7542-007 88A/88 11/18/00 12/14/00 MCM Gross Alpha in Water

C01-007 10/31/00 7542-007 C 12/03/00 12/14/00 MCM Carbon 14 in Water
7542-007 GAN 11/17/00 12/14/00 MCM Gamma Emitters
7542-007 H 11/29/00 12/14/00 MCM Tritium in Water

WORK SUMIARY
Page 1

SLMMARY DATA SECTION
Page 6

Lab id TMANC

Protocol Hanford

Version Ver 1.0
Form DVD-CWS

Version 3.06

Report date 12/14/00



SDG 7542

Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1111

WORK SUMMARY, cont.
CLient Hanford

Contract TRC-SBB-207925
Case no SDG H1111

CLIENT SAMPLE ID
LOCATION
CUSTODY SAF No

MATRIX
LAB SAMPLE ID

COLLECTED
RECEIVED PLANCHET TEST

SUF-
FIX ANALYZED REVIEWED BY METHOD

Spike (R010187-04) R010187-08 7542-008 C 12/03/00 12/14/00 MCM Carbon 14 in Water
Hanford Site WATER 10/30/00 7542-008 H 11/29/00 12/14/00 MCM Tritium in Water

C01-007 10/31/00

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 4 1 1 1 7
88A/88 C01-007 Gross Alpha in Water 900.0 ALPHABETAGPC 4 1 1 1 7
C C01-007 Carbon 14 in Water C14_CHEMLSC 1 1 1 1 1 5
GAM C01-007 Gams Emitters GAMMAGS 4 1 1 1 7
H C01-007 Tritium in Water 906.0_H3_LSC 4 1 1 1 1 8

TOTALS 17 5 5 5 2 34

WORK SUMMARY

Page 2

SIUARY DATA SECTION

Page 7

Lab id TMANC

Protocol Hanford

Version Ver 1.0
Form DVD-CWS

Version 3.06

Report date 12/14/00



TMA/RICHMOND
SAMPLE DELIVERY GROUP 1111

METHOD BLANK
Method Blank

SDG 7542 Client/Case no Hanford SDG H1111
Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R010187-06 Client sample id Method Blank

Dept sample id 7542-006 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 0.013 0.71 1.5 3.0 U 88A
Gross Beta 12587-47-2 -1.07 1.8 3.2 4.0 U 82B
Tritium 10028-17-8 12.2 110 190 400 U H

Carbon 14 14762-75-5 -5.26 40 67 200 U C

Potassium 40 13966-00-2 U 94 U GAM

Cobalt 60 10198-40-0 U 7.3 25 U GAM
Cesium 137 10045-97-3 U 8.1 15 U GAM

Radium 226 13982-63-3 U 15 U GAM

Radium 228 15262-20-1 U 36 U GAM
Europium 152 14683-23-9 U 20 50 U GAM
Europium 154 15585-10-1 U 24 50 U GAM
Europium 155 14391-16-3 U 18 50 U GAM
Thorium 228 14274-82-9 U 11 U GAM
Thorium 232 TH-232 U 36 U GAM

Uranium 235 15117-96-1 U 31 U GAM

Uranium 238 U-238 U 1100 U GAM
Americium 241 14596-10-2 U 25 U GAM

100 KR4 IAM (1 & 2)

QC-BLANK 36578

METHOD BLANKS
Page 1

SUMMARY DATA SECTION
Page 8

R010187-06

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 12/14/00



TMA/RICHMOND
SAMPLE DELIVERY GROUP H1111

R010187-05
LAB CONTROL SAMPLE

Lab Control Sample

SDG 7542 Client/Case no Hanford SDG H1111
Contact Melissa C. Mannion Case no TRC-SBB-207925

Lab sample id R010187-05 Client sample id Lab Control Sample
Dept sample id 7542-005 Material/Matrix WATER

SAF No C01-007

RESULT 2o ERR *DA ROL 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 187 9.9 2.1 3.0 88A 203 8.1 92 71-129 70-130
Gross Beta 204 7.0 2.9 4.0 82B 203 8.1 100 76-124 70-130
Tritium 4480 220 190 400 X H 4980 200 90 84-116 80-120
Carbon 14 22600 230 86 200 C 25600 1000 88 85-115 80-120
Cobalt 60 924 63 32 25 GAM 948 38 97 75-125 80-120
Cesium 137 970 56 43 15 GAM 1010 40 96 76-124 80-120

100 KR4 IAM (1 & 2)

QC-LCS 36577

LAB CONTROL SAMPLES
Page 1

SUMMARY DATA SECTION
Page 9

Lab id TANC
Protocol Hanford
Version Ver 1.0

Form DVD-LCS

Version 3.06

Report date 12/14/00



TMA/RICHMOND
SAMPLE DELIVERY GROUP Mli1

DUPLICATE
R010187-07 B1OJ49

SDG 7542 Client/Case no Hanford SDG H1111
Contact Melissa C. Mannion Case no TRC-SBB-207925

DUPLICATE ORIGINAL

Lab sample id R010187-07 Lab sample id R010187-04 Client sample id B10J49

Dept sample id 7542-007 Dept sample id 7542-004 Location/Matrix Hanford Site WATER

Received 10/31/00 Collected 10/30/00 09:54

Custody/SAF No C01-007-59 C01-007

DUPLICATE 2a ERR MDA RDL QUALI- ORIGINAL 2a ERR MDA QUALI- RPD 3a PROT

ANALYTE pCi/L (COUNT) pCI/L pCi/L FIERS TEST pCi/L (COUNT) pCi/L FIERS % TOT LIMIT

Gross Alpha 1.29 1.8 3.0 3.0 U 8aA 1.66 1.9 2.9 U
Gross Beta 5.64 2.0 2.9 4.0 82B 6.38 2.2 3.2 12 81

Tritium 2270 180 190 400 H 2240 170 190 1 27

Carbon 14 12900 130 52 200 C 13400 140 56 4 21
Potassium 40 U 160 U GAM U 230 U -

Cobalt 60 U 19 25 U GAM U 20 IJ

Cesium 137 U .12 15 U GAM U 17 U -

Radium 226 U 25 U GAM U 33 U -

Radium 228 U 60 U GAM U 76 U -

Europium 152 U 31 50 U GAM U 35 U -

Europium 154 U 48 50 U GAM U 47 U -
Europium 155 U 18 50 U GAM U 22 U
Thorium 228 U 15 U GAM U 18 U

Thorium 232 U 60 U GAM U 76 U
Uranium 235 U 34 U GAM U 43 U
Uranium 238 U 2100 U GAM U 2300 U
Americium 241 U 14 U GAM U 15 U

100 KR4 IAM (1 & 2)

QC-DUP#4 36579

DUPLICATES

Page 1
SUMMARY DATA SECTION

Page 10

Lab id TMANC
Protocol Hanford

Version Ver 1.0
Form DVD-DUP

Version 3.06
Report date 12/14/00



TMA/RICHMOND
SAMPLE DELIVERY GROUP H1111

MATRIX SPIKE

R010187-08 Bi0J49

SDG 7542 Client/Case no Hanford SDG H1111
Contact Melissa C. Mannion Case no TRC-SBB-207925

MATRIX SPIKE ORIGINAL
Lab sample id R010187-08 Lab sample id R010187-04 Client sample id B10J49

Dept sample id 7542-008 Dept sample id 7542-004 Location/Matrix Hanford Site WATER
Received 10/31/00 Collected 10/30100 09:54

Custody/SAF No CO1-007-59 C01-007

SPIKE 2a ERR MDA RDL QUALI- ADDED 2a ERR ORIGINAL 2a ERR REC 30 LTS PROTOCOL
ANALYTE pCi/L (COUNT) pCi/L pCi/L FIERS TEST pCi/L pCi/L pCi/L (COUNT) % (TOTAL) LIMITS

Tritium 20000 420 190 400 H 19100 760 2240 170 93 83-117 60-140
Carbon 14 23600 240 90 200 C 64000 2600 13400 140 16 91-109 60-140

100 KR4 IAM (1 & 2)

QC-MS#4 36580

MATRIX SPIKES
Page 1

SIJIARY DATA SECTION
Page 11

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-MS

Version 3.06

Report date 12/14/00



R010187-01

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1111

DATA SHEET

SDG 7542 Client/Case no Hanford SDG H1111

Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R010187-01 Client sample id B10J41
Dept sample id 7542-001 Location/Matrix Hanford Site WATER

Received 10/31/00 Collected 10/30/00 12:31

Custody/SAF No C01-007-59 C01-007

RESULT 2a ERR MDA RDL QUALI-

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

Gross Alpha 12587-46-1 3.84 2.3 3.1 3.0 88A

Gross Beta 12587-47-2 10.6 2.5 3.3 4.0 82B
Tritium 10028-17-8 447 130 190 400 H

Potassium 40 13966-00-2 U 130 U GAM
Cobalt 60 10198-40-0 U 18 25 U GAM
Cesium 137 10045-97-3 U 13 15 U GAM
Radium 226 13982-63-3 U 27 U GAM
Radium 228 15262-20-1 U 49 U GAM
Europium 152 14683-23-9 U 30 50 U GAM

Europium 154 15585-10-1 U 46 50 U GAM
Europium 155 14391-16-3 U 17 50 U GAM
Thorium 228 14274-82-9 U 14 U GAM
Thorium 232 TH-232 U 49 U GAM

Uranium 235 15117-96-1 U 32 U GAM
Uranium 238 U-238 U 1800 U GAM

Americium 241 14596-10-2 U 12 U GAM

100 KR4 IAM (1 & 2)

DATA SHEETS

Page 1
SUMMARY DATA SECTION

Page 12

B10J41

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 12/14/00



R010187-02

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1111

DATA SHEET

SDG 7542 Client/Case no Hanford SDG H1111
Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R010187-02 Client sample id B10J45
Dept sample id 7542-002 Location/Matrix Hanford Site WATER

Received 10/31/00 Collected 10/30/00 11:01
Custody/SAF No C01-007-59 C01-007

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

Gross Alpha 12587-46-1 1.33 1.4 2.2 3.0 U 88A
Gross Beta 12587-47-2 24.8 2.9 2.8 4.0 82B
Tritium 10028-17-8 1100 140 180 400 H
Potassium 40 13966-00-2 U 240 U GAM
Cobalt 60 10198-40-0 U 14 25 U GAM
Cesium 137 10045-97-3 U 15 15 U GAM
Radium 226 13982-63-3 U 28 U GAM
Radium 228 15262-20-1 U 68 U GAM
Europium 152 14683-23-9 U 37 50 U GAM
Europium 154 15585-10-1 U 38 50 U GAM
Europium 155 14391-16-3 U 36 50 U GAM
Thorium 228 14274-82-9 U 19 U GAM
Thorium 232 TH-232 U 68 U GAM
Uranium 235 15117-96-1 U 58 U GAM
Uranium 238 U-238 U 1600 U GAM
Americium 241 14596-10-2 U 48 U GAM

100 KR4 IAM (1 & 2)

DATA SHEETS
Page 2

SUMMARY DATA SECTION
Page 13

B10J45

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 12/14/00



TMA/RICHMOND
SAMPLE DELIVERY GROUP H1111

R010187-03 Bl0J47
DATA SHEET

SDG 7542 Client/Case no Hanford SDG H1111
Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R010187-03 Client sample id B10J47
Dept sample id 7542-003 Location/Matrix Hanford Site WATER

Received 10/31/00 Collected 10/30/00 11:01

Custody/SAF No C01-007-59 C01-007

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

Gross Alpha 12587-46-1 1.79 1.8 2.7 3.0 U 88A
Gross Beta 12587-47-2 20.0 3.0 3.6 4.0 82B
Tritium 10028-17-8 1110 150 200 400 H
Potassium 40 13966-00-2 U 380 U GAM
Cobalt 60 10198-40-0 U 14 25 U GAM
Cesium 137 10045-97-3 U 13 15 U GAM
Radium 226 13982-63-3 U 30 U GAM
Radium 228 15262-20-1 U 60 U GAM
Europium 152 14683-23-9 U 32 50 U GAM
Europium 154 15585-10-1 U 42 50 U GAM
Europium 155 14391-16-3 U 24 50 U GAM
Thorium 228 14274-82-9 U 17 U GAM
Thorium 232 TH-232 U 60 U GAM
Uranium 235 15117-96-1 U 42 U GAM
Uranium 238 U-238 U 1600 U GAM
Americium 241 14596-10-2 U 14 U GAM

100 KR4 IAM (1 & 2)

DATA SHEETS
Page 3

SUMARY DATA SECTION
Page 14

Lab id TMANC
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 12/14/00



TMA/RICHMOND
SAMPLE DELIVERY GROUP H1111

R010187-04 Bl0J49
DATA SHEET

SDG 7542 Client/case no Hanford SDG H1111
Contact Melissa C. Mannion Contract TRC-SBB-207925

Lab sample id R010187-04 Client sample id B10J49
Dept sample id 7542-004 Location/Matrix Hanford Site WATER

Received 10/31/00 Collected 10/30/00 09:54
Custody/SAF No C01-007-59 C01-007

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

Gross Alpha 12587-46-1 1.66 1.9 2.9 3.0 U 88A
Gross Beta 12587-47-2 6.38 2.2 3.2 4.0 82B
Tritium 10028-17-8 2240 170 190 400 H
Carbon 14 14762-75-5 13400 140 56 200 C
Potassium 40 13966-00-2 U 230 U GAM
Cobalt 60 10198-40-0 U 20 25 U GAM
Cesium 137 10045-97-3 U 17 15 U GAM
Radium 226 13982-63-3 U 33 U GAM
Radium 228 15262-20-1 U 76 U GAM
Europium 152 14683-23-9 U 35 50 U GAM
Europium 154 15585-10-1 U 47 50 U GAM
Europium 155 14391-16-3 U 22 50 U GAM
Thorium 228 14274-82-9 U 18 U GAM
Thorium 232 TH-232 U 76 U GAM
Uranium 235 15117-96-1 U 43 U GAM
Uranium 238 U-238 U 2300 U GAM
Americium 241 14596-10-2 U 15 U GAM

100 KR4 IAM (1 & 2)

DATA SHEETS

Page 4

SUMMARY DATA SECTION

Page 15

Lab id TMANC
Protocol Hanford

Version Ver 1.0
Form DVD-DS

Version 3.06

Report date 12/14/00



Test 82B Matrix WATER
SDG 7542

Contact Melissa C. Mannion

RESULTS

CLIENT SAMPLE ID

TMA/RICHMOND
SAMPLE DELIVERY GROUP H111

METHOD SUMMARY
GROSS BETA IN WATER

GAS PROPORTIONAL COUNTING

LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

Client Hanford
Contract TRC-SBB-207925

Contract SDG H1111

1: Gross 2: Sum, Beta
Beta

RESULT RATIO (I)
2+1 2aEmitters

Preparation batch 6962-035
BlOJ41 R010187-01 82 7542-001 10.6
B10J45 R010187-02 82 7542-002 24.8
810J47 R010187-03 82 7542-003 20.0
B10J49 R010187-04 82 7542-004 6.38
BLK (OC ID=36578) R010187-06 82 7542-006 U
LCS (OC ID=36577) R010187-05 82 7542-005 ok
Duplicate (R010187-04) R010187-07 82 7542-007 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 as % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6962-035 2a prep error 15.0 % Reference Lab Notebook 6962 pg. 035
B10J41 R010187-01 82 3.3 0.200 67 100 18 11/17/00 11/17 GRB-114
810J45 R010187-02 82 2.8 0.200 39 100 18 11/17/00 11/17 GRB-115
810J47 R010187-03 82 3.6 0.200 37 100 18 11/17/00 11/17 GRB-116
810J49 R010187-04 82 3.2 0.200 65 100 21 11/17/00 11/20 GRB-111
BLK (QC ID=36578) R010187-06 82 3.2 0.200 23 100 11/17/00 11/20 GRB-114
LCS (QC ID=36577) R010187-05 82 2.9 0.200 27 100 11/17/00 11/20 GRB-113
Duplicate (R010187-04) R010187-07 82 2.9 0.200 54 100 21 11/17/00 11/20 GRB-115

(OC ID=36579)

NominaL values and limits from method 4.0 0.200 5-250 100 180

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

AVERAGES 1 2 SD MDA 3.1 t 0.56
FOR 7 SAMPLES RESIDUE 45 t 35

METHOD SUNSARIES
Page 1

SUMMARY DATA SECTION
Page 16

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form DVD-CMS

Version 3.06
Report date 12/14/00



Test 88A Matrix WATER

SDG 7542
Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROUP H1111

METHOD SUMMARY
GROSS ALPHA IN WATER

GAS PROPORTIONAL COUNTING

Client Hanford

Contract TRC-SBB-207925

Contract SDG H1111

RESULTS

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

Preparation batch 6962-035
B10441 R010187-01 88 7542-001 3.84
B10J45 R010187-02 88 7542-002 U
B10J47 R010187-03 88 7542-003 U
810J49 R010187-04 88 7542-004 U
BLK (QC ID=36578) R010187-06 88 7542-006 U
LCS (QC ID=36577) R010187-05 88 7542-005 ok
Duplicate (R010187-04) R010187-07 88 7542-007 - U

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

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 6962-035 2a prep error 20.0 % Reference Lab Notebook 6962 pg. 035
810J41 R010187-01 88 3.1 0.200 67 100 19 11/18/00 11/18 GRe-110
B10J45 R010187-02 88 2.2 0.200 45 100 19 11/18/00 11/18 GRB-111
B10J47 R010187-03 88 2.7 0.200 40 100 19 11/18/00 11/18 GRB-113
B10J49 R010187-04 88 2.9 0.200 65 100 19 11/18/00 11/18 GRB-114
BLK (QC ID=36578) R010187-06 88 1.5 0.200 25 100 11/18/00 11/18 GRB-116
LCS (QC ID=36577) R010187-05 88 2.1 0.200 28 100 11/18/00 11/18 GRB-115
Duplicate (R010187-04) R010187-07 88 3.0 0.200 65 100 19 11/18/00 11/18 GRB-110

(QC ID=36579)

Nominal vaLues and Limits from method 3.0 0.200 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 2.5 1 1.2
FOR 7 SAMPLES RESIDUE 48 1 36

METHD 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 12/14/00



Test GAM Matrix WATER

SDG 7542
Contact Melissa C. Mannion

RESULTS

CLIENT SAMPLE ID

TMA/RICHMOND
SAMPLE DELIVERY GROJP HMiii

METHOD SUMMARY
GAMMA EMITTERS

GAllA SCAN

LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET

Client Hanford

Contract TRC-SBB-207925

Contract SDG H1111

Cobalt 60 Cesium 137

Preparation batch 6962-035
B10J41 R010187-01 7542-001 U U

810J45 R010187-02 7542-002 U U
810J47 R010187-03 7542-003 U U

B10J49 R010187-04 7542-004 U U

BLK (QC ID=36578) R010187-06 7542-006 U U

LCS (QC ID=36577) R010187-05 7542-005 ok ok

Duplicate (R010187-04) R010187-07 7542-007 - U - U

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

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 6962-035 2u prep error 15.0 % Reference Lab Notebook 6962 pg. 035
B10J41 R010187-01 13 0.500 459 18 11/16/00 11/17 01,01,00

B10J45 R010187-02 15 0.500 459 18 11/16/00 11/17 01,03,00

B10J47 R010187-03 13 0.500 458 18 11/16/00 11/17 MS,07,00

B10J49 R010187-04 17 0.500 308 18 11/16/00 11/17 01,01,00

BLK (OC ID=36578) R010187-06 8.1 0.500 308 11/16/00 11/17 01,04,00

LCS (OC ID=36577) R010187-05 43 0.500 308 11/16/00 11/17 01,03,00

Duplicate (R010187-04) R010187-07 12 0.500 395 18 11/16/00 11/17 01,01,00

(CC ID=36579)

Nominal values and limits from method 15 0.500 100 180

PROCEDURES REFERENCE GAMMAGS
CP-100 Ge(Li) Preparation for Commercial Saaples, rev 2

AVERAGES ± 2 SD MDA 17 1 23
FOR 7 SAMPLES YIELD t

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 12/14/00



Test C Matrix WATER

SD 7542
Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROJP Mlli

METHOD SUMMARY
CARBON 14 IN WATER

LIQUID SCINTILLATION COUNTING

Client Hanford

Contract TRC-SBB-207925
Contract SDG HI11l

RESULTS

CLIENT SAMPLE ID
LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET

Preparation batch 6962-035
B10J49 R010187-04 7542-004 13400
BLK (QC ID=36578) R010187-06 7542-006 U
LCS (CC ID=36577) R010187-05 7542-005 ok
Duplicate (R010187-04) R010187-07 7542-007 ok

Spike (R010187-04) R010187-08 7542-008 LOW

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

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 6962-035 2a prep error 10.0 % Reference Lab Notebook 6962 pg. 035
B10J49 R010187-04 56 0.0300 100 72 33 11/29/00 12/02 LSC-004
BLK (QC ID=36578) R010187-06 67 0.0200 100 100 11/29/00 12/03 LSC-004
LCS (QC ID=36577) R010187-05 86 0.0200 100 60 11/29/00 12/03 LSC-004
Duplicate (R010187-04) R010187-07 52 0.0300 100 68 34 11/29/00 12/03 LSC-004

(CC ID=36579)
Spike (R010187-04) R010187-08 90 0.0200 100 60 34 11/29/00 12/03 LSC-004

(OC ID=36580)

Nominal values and limits from method 200 0.0200 50 10

PROCEDURES REFERENCE C14 CHEM_LSC
CP-241 Carbon-14 in Aqueous Samples, rev 2

AVERAGES 1 2 SD MDA 70 ± 34
FOR 5 SAMPLES YIELD 100 t 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 12/14/00



Test H Matrix WATER
SD 7542

Contact Melissa C. Mannion

TMA/RICHMOND
SAMPLE DELIVERY GROJP 11111

METHOD SUMMARY
TRITIUM IN WATER

LIQUID SCINTILLATION COUNTING

Client Hanford

Contract TRC-SBB-207925

Contract SDG H1111

RESULTS

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

Preparation batch 6962-035
810J41 R010187-01 7542-001 447

B10J45 R010187-02 7542-002 1100
B10J47 R010187-03 7542-003 1110
810J49 R010187-04 7542-004 2240

BLK (QC ID=36578) R010187-06 7542-006 U
LCS (QC ID=36577) R010187-05 7542-005 ok X
Duplicate (R010187-04) R010187-07 7542-007 ok

Spike (R010187-04) R010187-08 7542-008 ok

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

METHOD PERFORMANCE
LAB RAY SUF- MDA ALIQ PREP DILU- YIELD EFF CUNT 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 6962-035 2a prep error 10.0 % Reference Lab Notebook 6962 pg. 035
B10J41 R010187-01 190 0.0100 100 100 29 11/28/00 11/28 LSC-006

B10J45 R010187-02 180 0.0100 100 100 29 11/28/00 11/28 LSC-006
810J47 R010187-03 200 0.0100 100 100 29 11/28/00 11/28 LSC-006

B10J49 R010187-04 190 0.0100 100 100 29 11/28/00 11/28 LSC-006

BLK (QC ID=36578) R010187-06 190 0.0100 100 100 11/28/00 11/29 LSC-006
LCS (QC ID=36577) R010187-05 190 0.0100 100 100 11/28/00 11/28 LSC-006
Duplicate (R010187-04) R010187-07 190 0.0100 100 100 30 11/28/00 11/29 LSC-006

(QC 10=36579)
Spike (R010187-04) R010187-08 190 0.0100 100 100 30 11/28/00 11/29 LSC-006

(QC ID=36580)

Nominal values and Limits from method 400 0.0100 25 180

PROCEDURES REFERENCE

CP-210

906.0_H3_LSC
Tritium in Water Samples by Distillation, rev 3

AVERAGES 1 2 SO MDA 190 ± 11

FOR 8 SAMPLES YIELD 100 t 0

METHO SUMMARIES
Page 5

SUMMARY DATA SECTION
Page 20

Tritium

Lab id TMANC

Protocol Hanford
Version Ver 1.0

Form DVD-CMS

Version 3.06
Report date 12/14/00



~NNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C01-007-59

Page of I

Contact/IRequester Telephone No. MSIN FAX
.. ce E. PARCHEN Ill K M (5091-546n

SAF No. Sampling Origi. Purchise Order/Charge Code
... n0-M7 HANFORD 91 1

rroject7Tde Legbook No. Iee Chest No. Temp.
100 KR4 IAM 1 & 71 h k i se to-T

Shipped To (Lab) Method of Shipment Bill of Lading/Air Bill No.
.MA/RFCRA GOVT VFMCI F ilLm rDN.!E o

Protocol Data Turnaround Offsite Property No.
CFRCT A 141 Days-

SOSMLE SAMPLE HAZARDSMEMARKS SPECIAL INSTRUCTIONS Hold Ime Tota Activity Exemption: Yes M No L
Submit delivemNes & invoikes to JH Keser
FAX TMA lo-in to JH Kneu (372-9487) & DL Senat (372-1704)

Sample No. Lab ID Date Time No/rypeContainer SampleAnalysis Preservative

1040 (F) W PGP iCp MetalM-60V A RCRA GW V/ HNO3 to pH <2

B10J40 (F) W G Mocury -7470-(C4 HN03 to PH <2

810J41 W GP ICPMSIs-I6010ARCRAGW 4oj24. - HNO3 In pH <2

B10J41 y W P ICAnO4-300.0C

B10J41 / W P Activily Scan& Not

i T41 W 1 - Ioo0nL oG Gross AGlPi HNO3 to pH <2

810J41 W 000-L GIP Gms Bea HNO3 to pl <2

BwOJ41 W 1000-mL GIP Gnwma SpeCks)opy~ HNO3 to pH <2

B10J41 / W 150-nL P Trtum - H3 - None

B10J41 V W 1*500-,d G Mercury -7470-(CV) I ( F HNO3 to pH <2

RelinquishedBy Pdnt Dwwfie /V 0 Received By Pi ut Sign Dsrime Matrii*

D. E. PARCHEN C 3 0 2000 S - Sol DS - Don Solid
R.1in dBy Daf Received By - Solid -T - Tissue

SL) Naie W - Wipe
W WAtiLu-sLirid -

RelinquishedBY~ RceivedBy Daedrime 0 Oil V - Vegetatio"
A Air x - other

R idcdadBy Deflme eccived By Ddtdfime

FINAL SAMPLE Dinpoed Method (eg., Retum to oatsoner, per bb pncedwe.ied in proess) Drsind By Daterrie

DISPOSmON



CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C01-007-57

Page I of I
CoPHector Contmt/Requester Telephone No. MSIN FAX

olletor D. E. K(RK609) 375-46th
SAF No. Sampling Origin Purchase Order/Charge Code

CA 1-007 HA DST H
IOKR4IAM (1 & Logbook No.uW Ice Chest N Temp.

Shipped To (Lab) Method of Shipment Bil of LadflagAIr BIB No.
TMA/RF'RA ovr VEHI-Y zc 005 -!5t

Protocol eta Turnaround Mite Property No.
CFRCI.A -45 In

POSSIBLE SAMPLE HAZARDSREMARKS SPECIAL INSTRUCTIONS Hold Time Total Activity Exemption; Yes V No U
st Submit delivershles & invoices toJH Kessuer

FAX TMA lag-in to 111 Knauer(372-9437) & DL Stewat (372-1704)

Sample No. Lab ID * Dfe Tine No/Type Container Sample Analysis Preservative

- 10J44 (F) W AxGO-m GOP ICP Metals- 6010A RCRA GW 1HN)3 to pH c2

B10J45 W 1rx600-L Gr lCPMetaIs-10ARCRAGW &- .pg HN03 to pH c2

-910J45 W xO-mL P IC Anions - 300.0 r Co0 4C

B10J45po- W -- Ac- Lly Scd n p/ None

B1J45 w W 000-L GIP Gwn Alp ul y414S to pH <2

BtOJ4S V W 000 GO1s IBets HN3 to pH c2

BlOJ4 y W 1000-m. GP Gamma Specrecopy(Walaq A HNO3 to pH <2

B10J45 V W (250-mL P Tritium -K3 None

- - -

D.Wer-iqd'3g0 Received By Pi sigpDteTe Matrix
0 C T 3 0 2000 5 V s - so DS - Dm-Shd

Rduqnshe flyB 6 4S c~m L- ii u
RelisquinAed By D:/S i By , -Das-w

Rch..sied By -Dotefunie Reeived By Dwrre 0 - oil

Rdimpuished By DateiTime Reeived By Dalwfmie,

FINAL SAMPLE DimS Method (e. Retn to cuson, per tab noese mend in ir an) Diposed By DatewTime

DISPOSITION



O.CO.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C01-007-58

Page -1 of j
Collector D. E. PARCHEN ContactRequester Telephont No. MSIN FAX

JH KSSNLR (50Z 175-463R
SAt No. Sampling Orign Purchase Order/Charge Code

C101-M07 HANFOD SITF 411
Project Tide Logbook No. IceChetNo Temp.1W4 R4 JAM (I & 2) A.* ,n- row!;-t1 4-OC e2mp

ipped To (Lab) Method of Shipment Bill of Lading/MAir Bill No.
_IMARECRA GOVT. VEHICLE 4 3T$ 7#S-t 00
rotocol Data Turnaround Offste Property No.rFRCIA 41 ays

POSSIBLE SAMPLE HAZARDS/REMARX SPECIAL INSTRUCTIONS Hold Time Total Activity Exemption: Yes W No L.
Submit delivebles & invoices In JH Kenner
FAX TMA I-n to JH Kenner (372-9487) & DL Stewart (372-1704)

Sample No. LabI) * Dale Tin Nofrype Container Sample Analysis Preservative

B10J46 (F) W - xSOO-ml GJP ICP Metals - 601A RCRA GW HN03 10 pH <2

10J47 w -1xS0-mL GIP lCP Metlis - 601A RCRA GW HNO3 to pH <2

61OJ47 W P-mi n P IC Anions - 300.0 Cod 4C

BtOJ47y W 0-b25-L P A dk Scan None

B10J 47 r W - t L GOP GrossAlha HN03to PH<2

B10J47V W -000-fL GP GOS Bob HN03to pH <2

B1 0J47 _ W I -I L G-P Gammsa SpbctuccpyAte)- HN03 t pH <2

810J47 a" W P - Tr tum - H3 / None

Relimqaished Sip DatafimON-~W Received By print Sip DaTim - Matrix *

DE. O CT 3 0 2000 . Ac?-30 / S . Soi DS - DrmSd
Re yDtrie Received By Datkracm SE - Seiet DL - rmLapn

Rdodf L J31/r 12 qtJttj _ 3) " S ~ - Slug W
W - o -Lqi

Reliuquished By Received By Datefr 0 - C9 V - egetation

Ralimquished By Dolerime Reckied By Dakerrime

FINAL SAMPLE Diamal MeAWd (e.g. Return 10 Customer, per lab proceduu, ned ih proces) Disposed By Daflome
DISPOSITION



CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C01)-07-53

Page . of j
CollectorD. Aoutactequester elephoe No. MSIN FAX

_H KFSSNER 5M 37546 -

SAF No. mpling Origin Purchase Order/Charge Code
C01-007 ANFOR_ STF H

Projectme Logbook No. Ife Chest No Temp.
t DKMni 16 00 A4 2i't3~ zm .Jc 4-a Temp

Shipped To (Lab) Method of Shipment Bill of Lading/Air Hill No.
TMARECRA . Gvr vEnrCt.0

Protocol Data Turnaround Offilte Property No.
CFRCI A 45 mmW

NSBLE SAMPLE HAZAIDS/REMAUS SPECIAL INSTRUCTIONS Hold flme Total Activity Exemption. Yes 6 No U
** ** Submit deivenbles & invoices oJH Kessne

FAX TMA log-in to JH Kane (372-9417) & DL Slewrt (372-1704)

Sample No. Lab ID * Doe Time Norype Container Sample Analysis Preservative

10J48 (F) W 1xSm L GP ICPMetals - 01MA RCRA GW HNO3 to pH <2

/b1OJ49 W oixoO-mL GP ICP Metols - 0010A RCRA GW HN03 to PH <

B10J49 W - X500 L P IC Ankon - 300.0 , Cool 4C

BIOJ49 W -- P A Svity san Norm

Bl349 - W O-Lt. GOP GeoA pha V' HN03 1o pH <2

8101J49/ W - -000-IL GOP Gross Fla NNOH 1pH<2

810349 g W 1 -G Carb 4 None

810J49 k W QJIO n-mL GfP Garrim Speckoscopy(Wter) 0 HNO3 to pH <2

B10349 s W - - - -P Trinlum - H3 None

RDaWItteffIV kwavedfy Pi sip Dara Matrix *

S. PA C OCT 3 268D ./ E z .o 1S - SI DS - Dn. Solid

Relinquished By DITei= e vedBy Dsro - Sodimt DL - Dn Liqu

Jt ID~Y IC W -w L - LiquidDsCrt vedVS wlDy4

rIA kAi X -Other

Rctinquiahed By Daswfime By DatcftIio

FINAL SAMPLE DiqpnrJ Method (tg.. Rn I camer per lab proceure, used in proces) Dispemed By Daterime

DISPOSmON



ThermoRetec
Richmond Laboratory

Analytical Services

ICE CHEST RECEIPT LOG

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

Customer: Date: -__

Ice chest #
or description C O_
Thermometer: 1
time in

Thermometer: 35time out

Thermometer
reading

Thermometer
number

Correction
factor

Actual
temperature*

Custody seals 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.

Technlcian:

Comments:

Form SCP-01.1, 09-25-00
Previops editions of this form may be used.

"50 years of quality nuclear services"



Analytical ServicesThermoRetec
Richmond Laboratory

ICE CHEST RECEIPT LOG

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

Customer: Date:WS(;A-

Ice chest #
or description

Thermometer:
time in

Thermometer:
time out _ _ _

Thermometer
reading 0c,

Thermometer 3 1
number

Correction
factor

Actual
tem perature*
Custody seals on ice 0
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:

Form SCP-01.1, 09-25-00
Pravfops aditdons of this form may be used.

"50 years of qual/ry nuclear servces"



ThermoRetec Analytical Services
Richmond Laboratory

SAMPLE RECEIPT CHECKLIST

kk ) SAMPLE RECEIPT

Client: W C A-TCL EN attime received t0 3,Jn [ O 0

CoC No. C -- 0 f O~7,5 COs d CO 1 - 7 -R -

Container I.D. No- Requested TAT (Days) .ALs. P.O. Received Yes f ] No [9
INSPECTION

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

2. Custody seals on shipping container dated & signed? Yes [t/I No [ I N/A [

3. Custody seals on sample containers Intact? Yes [/] No [ J N/A 1 ]

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

5. Cooler Temperature:- Packing material is: Wet [ J Dry C '4
6. Number of samples in shipping container: _

7. Number of containers per sample: Pi2MiE 9-GF qOr see

a. Paperwork agrees with samples? Yes [6- No[ [

9. Samples have: Tape C J Hazard labels [ J Rad labels f ] Appropriate sample labels [#]

10. Samples are: In good condition [ e Leaking [ ] Broken Container C ] Missing [ ]

11. Describe any anomalies:

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

14. Received brn:Date: ( i rime, j 1

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 "60 years of quality nuclear services"
Previous editions of this form may be used.



Richmond Laboratory

SAMPLE RECEIPT CHECKLIST

SAMPLE RECEIPT

CL 4 pntp-l DQVA ma received

CoG No. 0.0-O7M
Container l.D. No. uestedTAT . Received Yes I ] No ['

INSPECTION

1. Custody seals on shipping container Intact? Yes [ No [ J N/A [ I

2. Custody seals on shipping container dated & signed? Yes (V] No [ ] N/A [ ]

3. Custody seals on sample containers Intact? Yes [ C No [ 3 N/A [

4. Custody seals on sample containers dated & signed? Yes [ C/1 No [ ] N/A [

5. Cooler Temperature: Packing material is: Wet [ I Dry [ A

6. Number of samples in shipping container: -

7. Number of containers per sample: PL9 l...g Fit(ar se D

8. Paperwork agrees with samples? Yes IL/1 No I I

9. Samples have: Tape f I Hazard labels I I Red Jabels [ ] Appropriate sample labels [t-<

10. Samples are: In good condition Leaking B 3 Eroken Container [ ] Missing ]

11. Describe any anomalies:

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

14. Received by Date: Time: lDW &*A

LU
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 "50 years of quality nucl/ear serv/oes"
Previous editions of this form may be used.

Analytical ServicesThermoRetec



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-007 H1111

DATE RECEIVED: 11/07/00 RFW LOT # :0011L169

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

B10J40

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

MERCURY, TOTAL

MERCURY, TOTAL

MERCURY, TOTAL

POTASSIUM, TOTAL

POTASSIUM, TOTAL

001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001
001

W 99L1807 10/30/00 12/13/00
REP
MS

REP
MS

REP
MS

REP

MS

REP
MS

REP

MS

REP
MS

REP

MS

REP
MS

REP
MS

REP
MS

REP

99L1807
99L1807
99L1807
99L1807

99L1807

99L1807

99L1807
99L1807
99L1807
99L1807

99L1807
99L1807
99L1807
99L1807
99L1807
99L1807

99L1807
99L1807
99L1807
99L1807
99L1807
99L1807
99L1807
99L1807
99L1807

99L1807
99L1807
99L1807
991I807
00C0392
00C0392
00C0392
99L1807
99L1807

10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00

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
11/22/00
11/22/00
11/22/00
12/13/00
12/13/00

S&66789

00,

ANALYSIS

12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
12/16/00
11/24/00
11/24/00
11/24/00
12/16/00
12/16/00
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-007 H1111

DATE RECEIVED: 11/07/00 RFW LOT # :00111169

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

POTASSIUM, TOTAL 001 MS W 99L1807 10/30/00 12/13/00 12/16/00
MAGNESIUM, TOTAL 001 W 99L1807 10/30/00 12/13/00 12/16/00
MAGNESIUM, TOTAL 001 REP W 9911807 10/30/00 12/13/00 12/16/00

MAGNESIUM, TOTAL 001 MS W 9911807 10/30/00 12/13/00 12/16/00
MANGANESE, TOTAL 001 W 99L1807 10/30/00 12/13/00 12/16/00
MANGANESE, TOTAL 001 REP W 99L1807 10/30/00 12/13/00 12/16/00

MANGANESE, TOTAL 001 MS W 99L1807 10/30/00 12/13/00 12/16/00
SODIUM, TOTAL 001 W 9911807 10/30/00 12/13/00 12/16/00
SODIUM, TOTAL 001 REP W 9911807 10/30/00 12/13/00 12/16/00
SODIUM, TOTAL 001 MS W 99L1807 10/30/00 12/13/00 12/16/00
NICKEL, TOTAL 001 W 991807 10/30/00 12/13/00 12/16/00
NICKEL, TOTAL 001 REP W 99L1807 10/30/00 12/13/00 12/16/00

NICKEL, TOTAL 001 MS W 99L1807 10/30/00 12/13/00 12/16/00
ANTIMONY, TOTAL 001 W 99L1807 10/30/00 12/13/00 12/16/00
ANTIMONY, TOTAL 001 REP W 9911807 10/30/00 12/13/00 12/16/00

ANTIMONY, TOTAL 001 MS W 99L1807 10/30/00 12/13/00 12/16/00

STRONTIUM, TOTAL 001 W 99L1807 10/30/00 12/13/00 12/16/00
STRONTIUM, TOTAL 001 REP W 99L1807 10/30/00 12/13/00 12/16/00
STRONTIUM, TOTAL 001 MS W 99L1807 10/30/00 12/13/00 12/16/00
VANADIUM, TOTAL 001 W 9911807 10/30/00 12/13/00 12/16/00

VANADIUM, TOTAL 001 REP W 9911807 10/30/00 12/13/00 12/16/00
VANADIUM, TOTAL 001 MS W 991807 10/30/00 12/13/00 12/16/00
ZINC, TOTAL 001 W 99L1807 10/30/00 12/13/00 12/16/00
ZINC, TOTAL 001 REP W 9911807 10/30/00 12/13/00 12/16/00
ZINC, TOTAL 001 MS W 99L1807 10/30/00 12/13/00 12/16/00

B10J41

SILVER, TOTAL 002 W 9911807 10/30/00 12/13/00 12/16/00

ALUMINUM, TOTAL 002 W 9911807 10/30/00 12/13/00 12/16/00

BARIUM, TOTAL 002 W 991,1807 10/30/00 12/13/00 12/16/00

BERYLLIUM, TOTAL 002 W 99L1807 10/30/00 12/13/00 12/16/00
CALCIUM, TOTAL 002 W 99L1807 10/30/00 12/13/00 12/16/00
CADMIUM, TOTAL 002 W 9911807 10/30/00 12/13/00 12/16/00
COBALT, TOTAL 002 W 99L1807 10/30/00 12/13/00 12/16/00

CHROMIUM, TOTAL 002 W 991,1807 10/30/00 12/13/00 12/16/00

COPPER, TOTAL 002 W 99L1807 10/30/00 12/13/00 12/16/00
IRON, TOTAL 002 W 9911807 10/30/00 12/13/00 12/16/00
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-007 H1111

DATE RECEIVED: 11/07/00 RFW LOT # :0011L169

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

MERCURY, TOTAL 002 W 00C0392 10/30/00 11/22/00 11/24/00
POTASSIUM, TOTAL 002 W 99L1807 10/30/00 12/13/00 12/16/00
MAGNESIUM, TOTAL 002 W 99L1807 10/30/00 12/13/00 12/16/00

MANGANESE, TOTAL 002 W 99L1807 10/30/00 12/13/00 12/16/00
SODIUM, TOTAL 002 W 99L1807 10/30/00 12/13/00 12/16/00
NICKEL, TOTAL 002 W 99L1807 10/30/00 12/13/00 12/16/00
ANTIMONY, TOTAL 002 W 99L1807 10/30/00 12/13/00 12/16/00

STRONTIUM, TOTAL 002 W 99L1807 10/30/00 12/13/00 12/16/00
VANADIUM, TOTAL 002 W 9911807 10/30/00 12/13/00 12/16/00
ZINC, TOTAL 002 W 9911807 10/30/00 12/13/00 12/16/00

B10J44

SILVER, TOTAL 003 W 99L1807 10/30/00 12/13/00 12/18/00
ALUMINUM, TOTAL 003 W 99L1B07 10/30/00 12/13/00 12/16/00
BARIUM, TOTAL 003 W 991,1807 10/30/00 12/13/00 12/18/00
BERYLLIUM, TOTAL 003 W 991,1807 10/30/00 12/13/00 12/16/00
CALCIUM, TOTAL 003 W 9911807 10/30/00 12/13/00 12/16/00

CADMIUM, TOTAL 003 W 991,1807 10/30/00 12/13/00 12/16/00
COBALT, TOTAL 003 W 99L1807 10/30/00 12/13/00 12/16/00
CHROMIUM, TOTAL 003 W 9911807 10/30/00 12/13/00 12/16/00
COPPER, TOTAL 003 W 9911807 10/30/00 12/13/00 12/18/00

IRON, TOTAL 003 W 9911807 10/30/00 12/13/00 12/16/00
POTASSIUM, TOTAL 003 W 99L1807 10/30/00 12/13/00 12/16/00
MAGNESIUM, TOTAL 003 W 991,1807 10/30/00 12/13/00 12/16/00
MANGANESE, TOTAL 003 W 9911807 10/30/00 12/13/00 12/16/00
SODIUM, TOTAL 003 W 9911807 10/30/00 12/13/00 12/18/00
NICKEL, TOTAL 003 W 9911807 10/30/00 12/13/00 12/16/00
ANTIMONY, TOTAL 003 W 9911807 10/30/00 12/13/00 12/16/00

STRONTIUM, TOTAL 003 W 9911807 10/30/00 12/13/00 12/16/00

VANADIUM, TOTAL 003 W 991,1807 10/30/00 12/13/00 12/16/00
ZINC, TOTAL 003 W 9911807 10/30/00 12/13/00 12/16/00

B10J45

SILVER, TOTAL 004 W 99L1807 10/30/00 12/13/00 12/18/00
ALUMINUM, TOTAL 004 W 9911807 10/30/00 12/13/00 12/16/00
BARIUM, TOTAL 004 W 991807 10/30/00 12/13/00 12/18/00
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-007 H1111

DATE RECEIVED: 11/07/00 RFW LOT # :0011L169

CLIENT ID /ANALYSIS RFW # MIX PREP # COLLECTION EXTR/PREP ANALYSIS

BERYLLIUM, TOTAL 004 W 99L1807 10/30/00 12/13/00 12/16/00

CALCIUM, TOTAL 004 W 991,1807 10/30/00 12/13/00 12/16/00
CADMIUM, TOTAL 004 W 99L1807 10/30/00 12/13/00 12/16/00
COBALT, TOTAL 004 W 99L1807 10/30/00 12/13/00 12/16/00
CHROMIUM, TOTAL 004 W 99L1807 10/30/00 12/13/00 12/16/00
COPPER, TOTAL 004 W 99L1807 10/30/00 12/13/00 12/18/00
IRON, TOTAL 004 W 9911807 10/30/00 12/13/00 12/16/00

POTASSIUM, TOTAL 004 W 99L1807 10/30/00 12/13/00 12/16/00
MAGNESIUM, TOTAL 004 W 99L1807 10/30/00 12/13/00 12/16/00
MANGANESE, TOTAL 004 W 99L1807 10/30/00 12/13/00 12/16/00
SODIUM, TOTAL 004 W 99.1807 10/30/00 12/13/00 12/18/00
NICKEL, TOTAL 004 W 9911807 10/30/00 12/13/00 12/16/00
ANTIMONY, TOTAL 004 W 99L1807 10/30/00 12/13/00 12/16/00
STRONTIUM, TOTAL 004 W 99L1807 10/30/00 12/13/00 12/16/00
VANADIUM, TOTAL 004 W 99L1807 10/30/00 12/13/00 12/16/00
ZINC, TOTAL 004 W 9911807 10/30/00 12/13/00 12/16/00

B10J46

SILVER, TOTAL 005 W 99L1807 10/30/00 12/13/00 12/18/00

ALUMINUM, TOTAL 005 W 99L1807 10/30/00 12/13/00 12/16/00

BARIUM, TOTAL 005 W 9911807 10/30/00 12/13/00 12/18/00
BERYLLIUM, TOTAL 005 W 9911807 10/30/00 12/13/00 12/16/00

CALCIUM, TOTAL 005 W 99L1807 10/30/00 12/13/00 12/16/00

CADMIUM, TOTAL 005 W 99L1807 10/30/00 12/13/00 12/16/00

COBALT, TOTAL 005 W 99L1807 10/30/00 12/13/00 12/16/00
CHROMIUM, TOTAL 005 W 99.1807 10/30/00 12/13/00 12/16/00
COPPER, TOTAL 005 W 9911807 10/30/00 12/13/00 12/18/00
IRON, TOTAL 005 W 99L1807 10/30/00 12/13/00 12/16/00

POTASSIUM, TOTAL 005 W 9911807 10/30/00 12/13/00 12/16/00

MAGNESIUM, TOTAL 005 W 991.1807 10/30/00 12/13/00 12/16/00

MANGANESE, TOTAL 005 W 99L1807 10/30/00 12/13/00 12/16/00

SODIUM, TOTAL 005 W 9911807 10/30/00 12/13/00 12/18/00
NICKEL, TOTAL 005 W 991807 10/30/00 12/13/00 12/16/00

ANTIMONY, TOTAL 005 W 99L1807 10/30/00 12/13/00 12/16/00

STRONTIUM, TOTAL 005 W 9911807 10/30/00 12/13/00 12/16/00

VANADIUM, TOTAL 005 W 9911807 10/30/00 12/13/00 12/16/00

ZINC, TOTAL 005 W 9911807 10/30/00 12/13/00 12/16/00
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-007 H1111

DATE RECEIVED: 11/07/00 RFW LOT # :0011L169

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

B10J47

SILVER, TOTAL 006 W 991,1807 10/30/00 12/13/00 12/18/00
ALUMINUM, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/16/00
BARIUM, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/18/00
BERYLLIUM, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/16/00
CALCIUM, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/16/00
CADMIUM, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/16/00
COBALT, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/16/00
CHROMIUM, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/16/00
COPPER, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/18/00
IRON, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/16/00
POTASSIUM, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/16/00
MAGNESIUM, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/16/00
MANGANESE, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/16/00
SODIUM, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/18/00
NICKEL, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/16/00
ANTIMONY, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/16/00
STRONTIUM, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/16/00
VANADIUM, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/16/00
ZINC, TOTAL 006 W 99L1807 10/30/00 12/13/00 12/16/00

B10J48

SILVER, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/18/00
ALUMINUM, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/16/00
BARIUM, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/18/00
BERYLLIUM, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/16/00
CALCIUM, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/16/00
CADMIUM, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/16/00
COBALT, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/16/00
CHROMIUM, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/16/00
COPPER, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/18/00
IRON, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/16/00
POTASSIUM, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/16/00
MAGNESIUM, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/16/00
MANGANESE, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/16/00
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-007 H1111

DATE RECEIVED: 11/07/00 RFW LOT # :0011L169

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

SODIUM, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/18/00
NICKEL, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/16/00
ANTIMONY, TOTAL 007 W 991,1807 10/30/00 12/13/00 12/16/00
STRONTIUM, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/16/00
VANADIUM, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/16/00
ZINC, TOTAL 007 W 99L1807 10/30/00 12/13/00 12/16/00

B10J49

SILVER, TOTAL 008 W 991,1807 10/30/00 12/13/00 12/18/00
ALUMINUM, TOTAL 008 W 99L1807 10/30/00 12/13/00 12/16/00
BARIUM, TOTAL 008 W 99L1807 10/30/00 12/13/00 12/18/00
BERYLLIUM, TOTAL 008 W 99L1807 10/30/00 12/13/00 12/16/00
CALCIUM, TOTAL 008 W 99L1807 10/30/00 12/13/00 12/16/00
CADMIUM, TOTAL 008 W 99L1807 10/30/00 12/13/00 12/16/00
COBALT, TOTAL 008 W 99L1807 10/30/00 12/13/00 12/16/00
CHROMIUM, TOTAL 008 W 99L1807 10/30/00 12/13/00 12/16/00
COPPER, TOTAL 008 W 99L1807 10/30/00 12/13/00 12/18/00
IRON, TOTAL 008 W 99L1807 10/30/00 12/13/00 12/16/00
POTASSIUM, TOTAL 008 W 99L1807 10/30/00 12/13/00 12/16/00
MAGNESIUM, TOTAL 008 W 991,1807 10/30/00 12/13/00 12/16/00
MANGANESE, TOTAL 008 W 99L1807 10/30/00 12/13/00 12/16/00
SODIUM, TOTAL 008 W 991I807 10/30/00 12/13/00 12/18/00
NICKEL, TOTAL 008 W 99L1807 10/30/00 12/13/00 12/16/00
ANTIMONY, TOTAL 008 W 99L1807 10/30/00 12/13/00 12/16/00
STRONTIUM, TOTAL 008 W 991,1807 10/30/00 12/13/00 12/16/00
VANADIUM, TOTAL 008 W 99L1807 10/30/00 12/13/00 12/16/00
ZINC, TOTAL 008 W 99L1807 10/30/00 12/13/00 12/16/00

LAB QC:

SILVER LABORATORY LC1 BS W 99L1807 N/A 12/13/00 12/16/00
SILVER, TOTAL MB1 W 99L1807 N/A 12/13/00 12/16/00
ALUMINUM LABORTORY LC1 BS W 99L1807 N/A 12/13/00 12/16/00
ALUMINUM, TOTAL MB1 W 99L1807 N/A 12/13/00 12/16/00
BARIUM LABORATORY LC1 BS W 99L1807 N/A 12/13/00 12/16/00
BARIUM, TOTAL MBl W 99L1807 N/A 12/13/00 12/16/00
BERYLLIUM LABORATORY LC1 BS W 991,1807 N/A 12/13/00 12/16/00
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Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-007 H1111

DATE RECEIVED: 11/07/00 RFW LOT # :0011L169

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

BERYLLIUM, TOTAL MB1 W 99L1807 N/A 12/13/00 12/16/00
CALCIUM LABORATORY LC1 BS W 991,1807 N/A 12/13/00 12/16/00
CALCIUM, TOTAL MB1 W 991807 N/A 12/13/00 12/16/00
CADMIUM LABORATORY LC1 BS W 991,1807 N/A 12/13/00 12/16/00
CADMIUM, TOTAL MB1 W 99L1807 N/A 12/13/00 12/16/00
COBALT LABORATORY LCl BS W 99L1807 N/A 12/13/00 12/16/00
COBALT, TOTAL MB1 W 99L1807 N/A 12/13/00 12/16/00
CHROMIUM LABORATORY LC1 BS W 99L1807 N/A 12/13/00 12/16/00
CHROMIUM, TOTAL MB1 W 991,1807 N/A 12/13/00 12/16/00
COPPER LABORATORY LC1 BS W 99L1807 N/A 12/13/00 12/16/00
COPPER, TOTAL MB1 W 991I807 N/A 12/13/00 12/16/00
IRON LABORATORY LC1 BS W 9911807 N/A 12/13/00 12/16/00
IRON, TOTAL MB1 W 991,1807 N/A 12/13/00 12/16/00
MERCURY LABORATORY LC1 BS W 00C0392 N/A 11/22/00 11/24/00
MERCURY, TOTAL MB1 W 00C0392 N/A 11/22/00 11/24/00
MERCURY, TCLP LEACHA MB2 W 00C0392 N/A 11/22/00 11/24/00
POTASSIUM LABORATORY LC1 BS W 991,1807 N/A 12/13/00 12/16/00
POTASSIUM, TOTAL MB1 W 9911807 N/A 12/13/00 12/16/00
MAGNESIUM LABORATORY LC1 BS W 9911807 N/A 12/13/00 12/16/00
MAGNESIUM, TOTAL MB1 W 99L1807 N/A 12/13/00 12/16/00
MANGANESE LABORATORY LC1 BS W 99L1807 N/A 12/13/00 12/16/00
MANGANESE, TOTAL MB1 W 99L1807 N/A 12/13/00 12/16/00
SODIUM LABORATORY LC1 BS W 99L1807 N/A 12/13/00 12/16/00
SODIUM, TOTAL MB1 W 99L1807 N/A 12/13/00 12/16/00
NICKEL LABORATORY LC1 BS W 99L1807 N/A 12/13/00 12/16/00
NICKEL, TOTAL MB1 W 99L1807 N/A 12/13/00 12/16/00
ANTIMONY LABORATORY LC1 BS W 99L1807 N/A 12/13/00 12/16/00
ANTIMONY, TOTAL MB1 W 99L1807 N/A 12/13/00 12/16/00
STRONTIUM LCS STANDA LC1 BS W 9911807 N/A 12/13/00 12/16/00
STRONTIUM, TOTAL MB1 W 99L1807 N/A 12/13/00 12/16/00
VANADIUM LABORATORY LC1 BS W 9911807 N/A 12/13/00 12/16/00
VANADIUM, TOTAL MBl W 99L1807 N/A 12/13/00 12/16/00
ZINC LABORATORY LC1 BS W 991,1807 N/A 12/13/00 12/16/00
ZINC, TOTAL MB1 W 991,1807 N/A 12/13/00 12/16/00
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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#: 0011L169 Date Received: 11-07-00
SDG/SAF#: Hill1/CO1-007

METALS CASE NARRATIVE

1. This narrative covers the analyses of 8 water samples.

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

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

4. 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). The CCV for Strontium was outside control limits in
file PS1216A. All samples were rerun for Strontium in file PS1216B. The ending CCVs
for Silver, Barium, Copper, and Sodium were outside control limits in file PS1216A.
Samples B10J40 and BIOJ41 were surrounded by CCVs within control and were reported
from this file. All other samples were rerun for Silver, Barium, Copper and Sodium in file
PS1218C.

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.

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

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 3 I pages.

208 Welsh Pool Road - LionvIlle, PA 19341-1333 - (610) 280-3000 - Fax (610) 280-3041 7GS



11. The duplicate analyses for 3 analytes were outside the 20% Relative Percent Difference
(RPD) control limits. Refer to the Inorganics Precision Report.

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

13. 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.

J. Michael Taylor
VP, Laboratory General Manager
Lionville Laboratory

gmb/ml1-169

Date

pab 09



METALS METHOD GLOSSARY

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

Recra Lot#: ) o / I t_ 4 1 &?

Leaching Procedure: 1310 1311 1312 _Other:

CLP Metals _ Digestion and _ Analysis Methods: _IL

Metals Digestion Methods: /3005A _3010A _3015
_Other:

M03.0 L 04.0

3020A 3050B 3051 200.7 _SS17

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
Y 0 01B
,26010B 7041'

6010B _7060A'
7 io0B

6010B
-6010B'

6010BY010B 7131A
6010B

6010B 741'9

601DB 73
Jj010B _7211
6010B

_6010B _7421'
6010B 74304

:6010B
/6010B

77470A 3 7471AJ
6010B

-010B
66010B 7610'-

601DB'
6010B 7740'
6010B'
i010B
%: IB -7761'
010B 77704

_6010B
6010B _7841'
6010B
6010B
601DB'
6010B

7 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
245.1 245.52
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
EPA

OSWR

3113B

1620

3113B
1620

3113B
1620

1620
1620

200.9

1620

1620

USATHAMA
99
99
99
99
99
99
99
99
99

-5517
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99

_99
_99

Other:
L-VWi-1 1"99

Method:

.0



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: Hg1 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

i1



Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 12/19/00

CLIENT: TNUHANFORD C01-007 H1111

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

ANALYTE

Silver, Total

Aluminum, Total

Barium, Total
Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Mercury, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

RECRA LOT #: 0011L169

RESULT

2.5 u

19.1 u

44.0

0.60 u

60000

3.4 u

5.6 u

543

2.6 u

35.3

0.10 u

6050

14200

2.3 u

23100

74.9

17.5

332

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

UG/L

REPORTING

LIMIT

.... =......
2.5

19.1

3.0

0.60

15.4

3.4

5.6

4.9

2.6

3.8

0.10

303

27.4

2.3

22.9

12.5

17.0

5.5

4.8

2.7

SAMPLE

-001

SITE ID

B10J40

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

1.0

12



Recra LabNet - Lionville

INORGANICS DATA SUKKARY REPORT 12/19/00

CLIENT: TNUHANFORD COI-007 H1111 RECRA LOT #: 0011l169

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

REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT PACTOR

-002 Bl0J41 Silver, Total 2.5 u UG/L 2.5 1.0

Aluminum, Total 209 UG/L 19.1 1.0

Barium, Total 45.7 UG/L 3.0 1.0

Beryllium, Total 0.60 u UG/L 0.60 1.0

Calcium, Total 60200 UG/L 15.4 1.0

Cadmium, Total 3.4 u UG/L 3.4 1.0

Cobalt, Total 5.6 u UG/L 5.6 1.0

Chromium, Total 691 UG/L 4.9 1.0

Copper, Total 4.1 UG/L 2.6 1.0

Iron, Total 762 UG/L 3.8 1.0

Mercury, Total 0.10 u UG/L 0.10 1.0

Potassium, Total 5880 UG/L 303 1.0

Magnesium, Total 14000 UG/L 27.4 1.0

Manganese, Total 11.0 UG/L 2.3 1.0

Sodium, Total 22600 UG/L 22.9 1.0

Nickel, Total 96.1 UG/L 12.5 1.0

Antimony, Total 17.0 u UG/L 17.0 1.0

Strontium, Total 336 UG/L 5.5 1.0

Vanadium, Total 13.2 UG/L 4.8 1.0

Zinc, Total 4.6 UG/L 2.7 1.0

13



Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 12/19/00

CLIENT: TNUHA2PORD C01-007 H1111 RECRA LOT #: 0011L169

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

REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

-003 B1OJ44 Silver, Total 2.5 u UG/L 2.5 1.0

Aluminum, Total 19.1 u UG/L 19.1 1.0

Barium, Total 30.6 UQ/L 3.0 1.0

Beryllium, Total 0.60 u UG/L 0.60 1.0

Calcium, Total 39000 UG/L 15.4 1.0

Cadmium, Total 3.4 u UG/L 3.4 1.0

Cobalt, Total 5.6 u DG/L 5.6 1.0

Chromium, Total 15.9 DG/L 4.9 1,0

Copper, Total 2.6 u DG/L 2.6 1.0

Iron, Total 27.2 DG/L 3.8 1.0

Potassium, Total 5110 UG/L 303 1.0

Magnesium, Total 9950 UG/L 27.4 1.0

Manganese, Total 2.3 u DU/L 2.3 1.0

Sodium, Total 14400 DG/L 22.9 1.0

Nickel, Total 16.9 DG/L 12.5 1.0

Antimony, Total 17.0 u UG/L 17.0 1.0

Strontium, Total 182 UG/L 5.5 1.0

Vanadium, Total 22.2 UG/L 4.8 1.0

Zinc, Total 2.7 u DG/L 2.7 1.0

L44



Recra LabNot - Lionville

INORGANICS DATA SUMMARY REPORT 12/19/00

CLIENT: TNTHANFORD C01-007 H1ll

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

RICRA LOT #: 0011,169

SAMPLE SITE ID

-004 B1OJ45

ANALYTE

Silvsr, 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

248

31.5

0.60 U

37500

3.4 u

5.6 u

46.1

2.6 u

539

4860

9450

13.5

13900

24.9

20.0

180

16.4

7.8

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

4.8

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 12/19/00

CLIENT: TNUHAFORD C01-007 M1111 - RBCRA LOT #: 0011L169

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

REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

-005 B10J46 Silver, Total 2.5 u UG/L 2.5 1.0

Aluminum, Total 19.1 u UG/L 19.1 1.0

Barium, Total 28.5 UO/L 3.0 1.0

Beryllium, Total 0.60 u UG/L 0.60 1.0

Calcium, Total 36500 UG/L 15.4 1.0

Cadmium, Total 3.4 u UG/L 3.4 1.0

Cobalt, Total 5.6 u UG/L 5.6 1.0

Chromium, Total 13.7 UG/L 4.9 1.0
Copper, Total 2.6 u UG/L 2.6 1.0

Iron, Total 22.8 UG/L 3.8 1.0

Potassium, Total 4820 UG/L 303 1.0

Magnesium, Total 9460 UG/L 27.4 1.0

Manganese, Total 2.3 u UG/L 2.3 1.0

Sodium, Total 13600 UG/L 22.9 1.0

Nickel, Total 12.5 u UG/L 12.5 1.0

Antimony, Total 17.0 u UG/L 17.0 1.0

Strontium, Total 197 UG/L 5.5 1.0

Vanadium, Total 16.0 UG/L 4.8 1.0

Zinc, Total 2.7 u UG/L 2.7 1.0

16



Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 12/19/00

CLIENT: TNlUHANFORD C01-007 H1111
WORK ORDER: 10985-001-001-9999-00

RlCRA LOT #: 0011L169

SAMPLE SITE ID

-006 B10J47

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

REPORTING

RESULT UNITS LIMIT

2.5 u

116

31.5

0.60 U

38200

3.4 u

5.6 u

25.4

2.6 u

292

4790

9680

9.7

13800

17.2

17.0 u

210

17.4

2.7

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

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 12/19/00

CLIENT: TNURANFORD C01-007 H1111 RECRA LOT #: 0011L169
WORK ORDERt 109B-001-001-9999-00

REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT FACTOR

-007 B10J48 Silver, Total 4.2 UG/L 2.5 1.0

Aluminum, Total 19.1 u UG/L 19.1 1.0

Barium, Total 31.8 tG/L 3.0 1.0

Beryllium, Total 0.60 u UG/L 0.60 1.0

Calcium, Total 73400 UG/L 15.4 1.0

Cadmium, Total 3.4 u UG/L 3.4 1.0

Cobalt, Total 5.6 u UG/L 5.6 1.0

Chromium, Total 17.2 UG/L 4.9 1.0

Copper, Total 2.6 u UG/L 2.6 1.0

Iron, Total 24.4 UG/L 3.8 1.0

Potassium, Total 3350 UG/L 303 1.0

Magnesium, Total 8200 UG/L 27.4 1.0

Manganese, Total 2.3 u UG/L 2.3 1.0

Sodium, Total 14500 UG/L 22.9 1.0

Nickel, Total 12.5 u UG/L 12.5 1.0

Antimony, Total 17.0 u UG/L 17.0 1.0

Strontium, Total 402 UG/L 5.5 1.0

vanadium, Total 4.8 u UG/L 4.8 1.0

Zinc, Total 6.5 UG/L 2.7 1.0

18



Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 12/19/00

CLIENT: TNUHANFORD COl-007 H1111

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

RECRA LOT #: 0011L169

SAMPLE SITE ID

-008 B10J49

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

REPORTING

RESULT UNITS LIMIT

2.5 u

29.2

30.9

0.60 u

69300

3.4 u

5.6 u

18.9

2.6 u

69.1

3070

7680

2.3 u

14100

12.5 u

17.0 u

362

4.8 u

9.7

UG/L

UG/L
UG/L
UG/L

UG/L
UG/L

UG/L

UG/L

UG/L
UG/L
UG/L
0G/L

UG/L

UG/L

UG/L

UG/L

UG/L

UG/L
UG/L
UG/L

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

19



Recta LabN.t - Lionville

INORGANICS METHOD BLANK DATA SUMMARY PAGE 12/19/00

CLIENT: TNUHANFORD C01-007 Hill

WORK ORDER: 10985'-0Ol-001-9999-00

SAMPLE

BLANK 1

SITE ID

99L1807-MBI

BLANKl 00C0392-MB1

BLANK2 00C0392-MB2

ANALYTE

Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Tota'1

Chromium, Total

Copper, Total

Iron, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

Mercury, Total

Mercury, TCLP Leachate

RECRA LOT *: 0011L169

RESULT

2.5 u

19.1 u

3.0 u

0.60 u

15.4 u

3.4 u

5.6 U

4.9 u

2.6 u

7.1

303 U

28.3

2.3 u

27.3

12.5 u

21.7

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

0.10 u UG/L

0.10 u 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

0.10

0,10

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

1.0

1.0
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Recra LabNet - Lionville

INORGANICS ACCURACY REPORT 12/19/00

CLIENTt TnUHANPORD COI-007 H1111 RECRA LOT #; 001IL169

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

SPIKED INITIAL SPIKED DILUTION

SAMPLE SITE ID ANALYTE SAMPLE RESULT AMOUNT %RSCOV FACTOR(SPK)

-001 B10J40 Silver, Total 46.6 2.5 u 50.0 93.2 1.0

Aluminum, Total 1910 19.1 u 2000 95.4 1.0

Barium, Total 1870 44.0 2000 91.5 1.0

Beryllium, Total 46.9 0.6Ou 50.0 93.8 1.0

Calcium, Total 84*00 60000 25000 99.1 1.0

Cadmium, Total 50.4 3.4 u 50.0 100.8 1.0

Cobalt, Total 420 5.6 u 500 96.0 1.0

Chromium, Total 726 543 200 91.7 1.0

copper, Total 230 2.6 u 250 91.9 1.0

Iron, Total 971 35.3 1000 93.6 1.0

Mercury, Total 0.98 0.10u 1.0 98.0 1.0

Potassium, Total 29600 6050 25000 94.8 1.0

Magnesium, Total 38000 14200 25000 95.0 1.0

Manganese, Total 476 2.3 u 500 95.1 1.0

sodium, Total 45300 23100 25000 88.7 1.0

Nickel, Total 550 74.9 500 94.9 1.0

Antimony, Total 512 17.5 500 98.9 1.0

Strontium, Total 1410 332 1000 108.0 1.0

Vanadium, Total 467 4.8 U 500 93.4 1.0

Zinc, Total 472 2.7 u 500 94.3 1.0

21.



Recra LabNet - Lionville

INORGANICS PRECISION REPORT 12/19/00

CLIENT: TNUHANPORD C01-007 H1111

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

SAMPLE SITE ID

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

-001REP BlOJ40

INITIAL

RESULTANALYTE

.==.....=...............

Silver, Total

Aluminum, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Mercury, Total

Potassium, Total

Magne.ium, Total

Manganese, Total

Sodium, Total

Nickel, Total

Antimony, Total

Strontium, Total

Vanadium, Total

Zinc, Total

2.5 u

19.1 u

44.0

0. 60u

60000

3.4 u

5.6 u

543

2.6 u

35.3

0.1Ou

6050

14200

2.3 u

23100

74.9

17.5

332

4.8 u

2.7 U

RECRA LOT #: 0011L169

REPLICATE RPD

e..mm......
2.5 u

19.1 u

45.6

0. 6Ou

63200

3.4 u

5.6 u

562

2.6 u

39.2

0.1ou

6360

14800

2.4

23600

77.4

17.0 u

279

12.3

2.7 u

NC

NC

3.6

NC

5.2

NC

NC

3.5

NC

10.5

NC

5.0

3.9

1.9

3.3

'KC'-t Q'.
17.4

Nq 'Z C,

NC

DILUTION

FACTOR(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

1.0

5
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Recra LabNet - Lionvill.

INORGANICS LABORATORY CONTROL STANDARDS REPORT 12/19/00

CLIENT: TNUHANPORD C01-007 H1111

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

SAMPLE SITE ID

LCSi 99L1907-LC1

ANALYTE

Silver, LCS

Aluminum, LOS

Barium, LOS

Beryllium, LCS

Calcium, LCS

Cadmium, LCS

Cobalt, LOS

Chromium, LCS

Copper, LCS

Iron, LCS

Potassium, LOS

Magnesium, LCS

Kanganse., LCS

Sodium, LCS

Nickel, LCS

Antimony, LCS

Strontium, LOS

Vanadium, LOS

Zinc, LCS

SPIKED

SAMPLE

496

5080

4920

248

25400

254

2550

05

1230

5060

25000

25000

756

24600

2030

3060

4580

2500

1000

RECRA LOT #: 0011LI69

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

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

%RECOV

99.2

101.5

98.4

99.3

101.8

101.6

102.0

101.0

98.7

101.1

100.1

100.2

100.8

98.3

101.7

102.0

91.7

99.9

100.4

LCS1 00C0392-LC1 Mercury, LCS 5.0 5.0 UG/L 99.0

123
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CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST COI-007-59

a m SO(. H IIIPage 1 of I
SContmet/Regester Telephoe No. MSIN FAX

0E.f F- PARCHM IM KPSSNER Mf5O) 17L461
SAF No. Sampling Origi. Purchase OrderfChsrge Cede

MI1111 H4NFORPDST

Iproj 4Act A Legbook No. Ice C ist No. Tmp.

wpped T, (Lab) mead otfSkipment .IBil of AM/rAir Bill N. Q
TMAnETWA MVT VICI. 7

Protocol Data Turnaround oIflic Property No.

CFUC!IA 1 f3 law____________________

ML SAMPLE NAZALDS/REMARKS PEEAL INSTRUCrONS Hold Time Toal Aclilvily Exemption: YeshdI NoLJ
10 ~Sta udcUivetlc &1evokces lo~t mc

FAX TMA loga So r Kenow (372-987) & DL Sliwst (372-1704)

SampleNo. Lab ID * Dme Thu yp Cotainer SapAnalysisve

B810J40 (F) w G w CP Mel-s -9010A RCRA GW V HNO3 to pH <2

IB0J40 (F) 7 W G May -7470-(C4 :HNO to pH <2

M10J41 W - G ICPMtaIS-OMlkRCRAGW O J0- H p03 to PH d

B10.141 V w P IcAnt -300.0 Cod 4C

B10J414/ W P Ac p'Noe

BirJ4 W 1000-GO GP Grasa Aiph t- H*0 to pH '2

910341 w 1000-ml GP Gros Bea s HNO3 to pH '2

B1041 y W 1c00e-"t GW OhV G WS9 vo fttytn a HNO3 to pH 2

910341 V W j,25G-ot P Tea- - H3 None

I10J4L' W .) M.x- -7470(CV HNOopH2

___ i - . Doerrc- Matrix*
Rdlnqjissd By Prim DOCTn3 /V30

. P rau~ ~L s~
RbdA By DO IN~ YXJtr 75IbS IrvtW L0 nel C'u Dy 020

V il/-/, - j-

IlL tnt tor Rftwr'/IC-A -0V Ddr
V

4 tJWA gjIV. .a* -v ,_f~r ,//?/

FINALBAWLE Dispsal Mshod (t.o.R Go a em 1 . c perIebksk . ma dispvms)

DISasmITONI

C-A6

nb/n

S

w
A

- Soil DS - Dsnm Solid
- Sedi~m DL - Dinm Uquii
- Solid T - Tissue

simile. WI - Wipe

WSW L i
- il -Ver

Ail X -Othe

Of30

V

Byli

.4

-

I

rni geRteeived By

a rise emivalsy--ciwq Bed Y

r-)

/a1 .../ i
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CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C01-007-57

__Cw i St4 'il Page . or j

CollDectorCHE couhsed"Raqter Teephone ft MIN~ FAXC'"" D. E. PAMHM- IN "KMN'r 15091 FAX

SAF N. Sampling Origla purchase OrderCbarge Cede -
rni-007 .. HANEDRnSTE

P nIIAWAFAffl trTVPrided t LooakHs.tj~.44 Ice, lChat NCtd og.lSP

Sipped TO (Lab) Method of Shpment Bill of LAdlWgtAIr ii No.
TMAIPf'A flOT VF.'F & S7r

Protol ta Turmnarund lt Property No.
rFCI A 4 4Dw 10"

POSSIBLE SAMPLE IIAZARDSPREMARKS PECIAL ISIUCHONS Iod Time Total Activity Exemption: Yes M No U
FAX TMA logiw to JH Ketor (372-947) & DL Stenmt(372-11O4)

SaIe No. Lb ID * Date Than WOfypeContainer Simple Analys Preserative

910.144(F) W 1X500-0L G ICP MOWS - 6010A RCRA GW HN03 to pH <2

810.145 W AXS0DmL GIP ICP MIS-8010ARCRAGW F- Q Z HNo3 to pH '2

110145 w - Sl-mL. P ICAnis-30.O r Cool 4C

910.45/ W - - -P Acuft Scn Pa "a"

810J45 Y W (etm-nt Gw GmaAlptu p rNOS to pH '2

B10J45 v/ W 000 (W Grss Bets HN3 to pH<2

B10J45 I 1000-ML GIP GEm* SPeOMIW A/ HNO3 to pH -2

810345 IN W (250t-mL P - Tdm-H3 P Nom

*Dverrws Raeived By plyin Sip Daleiu.o Matrix

Q.t.PARCHWN& PCTfri 3 0 2000 S ii) 3 " . so DS D.u.sSli

RdbSgtd eBy Ddednt oA RzvdVW By . SDafl'in.

-. geK>r1 St Sludg T1 WTipe

flwie.By Di , Received BY -ab e Oil V Veptalo

ftimsIB 
A -Al. X (Aftge

)FINAL SA PLE Did ?M4e&d (a.g Raw to cawr. phki aodwm i mrsp ) D S By Dala

DISPOSITON
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CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C01-007-58

c~e" s Rta Page I of
Collector D. E. PARCHEN C.taetReq~ester relepbmte No. MIN FAX

IH KESNER (501 3-71462
SAF No. 'ampling oright Purchase OrderlCharge Code

C0a-1ow HANFORnsiTE,
Project Is Logbook No. e Chest Temp.

Shipped To (Ab) Method of Shipment Bill of Lading/Air Eill No.
TMAIREC"RA GM0T VFAIM PE 2' 5 7 YS V 00

Prolocal Data Turuaromud Offilte Property No.
17FRfl1A .45 flUm_____________________

POSSILE SAMPILE HAZARDS/REMARKS rPECIAL INSTRUClONS Holdlme Total Activity Exemption: Yes d No LI
So*s5il deliverS & a I&Ivoh. k, M Ke.nne

FAX TMA Mg-4in A Koner (372-947) & DL. Sewt (372-1704)

Sample No. Lab ID * Dale Time Norrype Coainer Sanple Analysis Preseraiw

B10J46 (F) W s xO-nL GIP ICP Metals -01A RCRA GW HO3 to pH '2

B10J47 w lx5m)-rit GOP ICPMeUs-601MCRA GW r Fo HNO to pH '2

B10J47 W IxSitw- P ICAnions - 300.0 CoOl 4C

B1047e w P Ac Sdans - Non

BlJ47r . w wIo-m GOP GrossAlh j- HNO3 to pH<2

B1J47 te w -- o-nL GOP GrownBota / HNO3 DpHc2

010J47 c- W 1000-L GIP Gauiu Specoscopy(fh) HNO3 to pH '2

BIOJ47rv W mL P Trieum - H3/ Naie

ReiNoqisd San D-dTI-eld teeived By Prial Sip Del'ime - Matrix 0

D.E- () 0 C T 3 0 2000 fEi /cv s - I.0 DS - D,...S.W
- - By Dolfirae Rec" By DTs'r-e DL-

Pei) OCPASS '-ol 31 / /3D/eV St. -Sludge WI -Wipe
_____________________________'A 10/_________________ W) W Swo L -Liquid

RlnuseBybswir. Roc By oil a V - vegession
A -Air X Oh011

JRn.am Byprj 4 "mtau..of/k-o er Do'l'-

ep aFtt oe med. o OfDh 5edy
NAL kA~i DipoF 0ebd(~.ntr oe~oe, pedr.ee npt Diaposed By Datarrime

7 = SIION 'eiMW(l'Rhx1 xma atlbWWdi



CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C01-1-53

C -so& Kill/ Page 1 of I

collectrD. E.oPREN Contaet/Requesler Telepheuc No. IN FAX
114 KEXSNFR (50917546 -

SAF No. Sampling Origia Purchase Order/Chirge Code
Cal.007 HANFnRn.%TTJ

Project lMoe LegWAt Me.4j? iee Chest NL
10 K4 [AM (1t A 1 i__________It______
Shipped Te (LAb) Method of Shipmeot .. I *f Ladiog/Air BE No.

TUAIRfMA rranvr vauri ( S- 00
Protocol Vata Turuarnmud [sie Property No.

CFRCI.A 4_5 mm ra_
POSSIBLE SAMPLE HAAIWS/REMAJ( srECtAL INSTRUCflONS Held Time Total Actity Exemptiac: Yes hd No U

S. . s..ba dlivra & 0. mn tenr-
FAX TNA g-k lo JH Kemu (372-947) & DL Seln (372-1704)

Sonple No. amb * Dao Time Noafype Contuner Sanple Analysis Preservaive

,10.48 (F) W ~ixCOOtvil Glop EC Mtals - 6010A RCPA GW HN03 to pH <2

10.349 W Iix500-nt GF CMRAloyI -I80WCA RCRA.GW HNO3 to pH <2

810J49 W xS00-4nl P IC Anliki - 300.0 Cod I4C

810349 w (10"t P AcIl* Sen Nor

BIJ49g -. W Gemb-u L OAoSW HNO3 to0pH c

BW J49 W 000-L GW Gns Betb HNO3 lpH c2

810349 W 1VFD-. GlP Carbon-14 Norm

B10J49 - Wooo-rn. GM - Gama SpeckoScopy(wbI) k HN03 to pH 2 i.

BMJ W PulHM - H3-

- - oDAerjmXr0 By Pri Sias ' Datfrime Matrix
"V PARC-Ia 0 CT3130/ 20

Rdihqishd By DWI By D4 Sedi%. DL - Uqui

By -rdd.1-a gyReceived By Dadarne () - Oil - esnration

JF? I0 t-&-v it;/ A e 4 - - A- x
Daeroru Dao93ra 0

m/om~ ~4i|1~ o
s. ...,...<.....~ea..,.,.......rm-- b--30"r

'~~son Dpo ehd(~. at *s~ees.sdhpu



DATE RECEIVED: 11/07/00

CLIENT ID /ANALYSIS

Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD CO1-007 H1111

RFW LOT # :0011L169

RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

B10J41

BROMIDE BY IC
BROMIDE BY IC
BROMIDE BY IC
CHLORIDE BY IC
CHLORIDE BY IC
CHLORIDE BY IC
FLUORIDE BY IC
FLUORIDE BY IC
FLUORIDE BY IC
NITRITE BY IC
NITRITE BY IC
NITRITE BY IC
NITRATE BY IC
NITRATE BY IC
NITRATE BY IC
PHOSPHATE BY IC
PHOSPHATE BY IC
PHOSPHATE BY IC
SULFATE BY IC
SULFATE BY IC
SULFATE BY IC

B10J45

BROMIDE BY IC
CHLORIDE BY IC
FLUORIDE BY IC
NITRITE BY IC
NITRATE BY IC
PHOSPHATE BY IC
SULFATE BY IC

B10J47

BROMIDE BY IC

002
002 REP
002 MS
002
002 REP
002 MS
002
002 REP
002 MS
002
002 REP
002 MS
002
002 REP
002 MS
002
002 REP
002 MS
002
002 REP
002 MS

004
004
004
004
004
004
004

006

00LIC072
00LIC072
00LIC072
00LIC072
00LIC072
00LIC072
00LIC072
00LIC072
00LIC072
00LIC072
00LIC072
00LIC072
00LIC072
00LIC072
OOLIC072
00LIC072
00LIC072
00LIC072
00LIC072
00LIC072
00LIC072

w
w
w
w
w
w
w

00LIC072
00LIC072
OOLIC072
00LIC072
00LIC072
00LIC072
00LIC072

10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00

10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00
10/30/00

W 00LIC072 10/30/00

11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00

11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00

11/16/00

11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00

11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00
11/16/00

11/16/00

001



Recra LabNet - Lionville Laboratory
INORGANIC ANALYTICAL DATA PACKAGE FOR

TNUHANFORD C01-007 H1111

DATE RECEIVED: 11/07/00 RFW LOT # :0011L169

CLIENT ID /ANALYSIS RFW # MTX -PREP # COLLECTION EXTR/PREP ANALYSIS

CHLORIDE BY IC 006 W 00LIC072 10/30/00 11/16/00 11/16/00
FLUORIDE BY IC 006 W 00LIC072 10/30/00 11/16/00 11/16/00
NITRITE BY IC 006 W 00LIC072 10/30/00 11/16/00 11/16/00
NITRATE BY IC 006 W 00LIC072 10/30/00 11/16/00 11/16/00
PHOSPHATE BY IC 006 W OOLIC072 10/30/00 11/16/00 11/16/00
SULFATE BY IC 006 W 00LIC072 10/30/00 11/16/00 11/16/00

B10J49

BROMIDE BY IC 008 W 00LIC072 10/30/00 11/16/00 11/16/00
CHLORIDE BY IC 008 W 00LIC072 10/30/00 11/16/00 11/16/00
FLUORIDE BY IC 008 W 00LIC072 10/30/00 11/16/00 11/16/00
NITRITE BY IC 008 W OOLIC072 10/30/00 11/16/00 11/16/00
NITRATE BY IC 008 W 00LIC072 10/30/00 11/16/00 11/16/00
PHOSPHATE BY IC 008 W 00LIC072 10/30/00 11/16/00 11/16/00
SULFATE BY IC 008 W 00LIC072 10/30/00 11/16/00 11/16/00

LAB QC:

BROMIDE BY IC MB1 W 00LIC072 N/A 11/16/00 11/16/00
BROMIDE BY IC MB1 BS W 00LIC072 N/A 11/16/00 11/16/00
CHLORIDE BY IC MB1 W 00LIC072 N/A 11/16/00 11/16/00
CHLORIDE BY IC MB1 BS W 00LIC072 N/A 11/16/00 11/16/00
FLUORIDE BY IC MB1 W 00LIC072 N/A 11/16/00 11/16/00
FLUORIDE BY IC MB1 BS W 00LIC072 N/A 11/16/00 11/16/00
NITRITE BY IC MB1 W 00LIC072 N/A 11/16/00 11/16/00
NITRITE BY IC MB1 BS W 00LIC072 N/A 11/16/00 11/16/00
NITRATE BY IC MB1 W 00LIC072 N/A 11/16/00 11/16/00
NITRATE BY IC MB1 BS W 00LIC072 N/A 11/16/00 11/16/00
PHOSPHATE BY IC MB1 W 00LIC072 N/A 11/16/00 11/16/00
PHOSPHATE BY IC MB1 BS W 00LIC072 N/A 11/16/00 11/16/00
SULFATE BY IC MBl W 00LIC072 N/A 11/16/00 11/16/00
SULFATE BY IC MBl BS W 00LIC072 N/A 11/16/00 11/16/00

002



RECRA
ENVIRONMENTAL

6LS INC.
Chemical and Environmental Measurement Information

Recra LabNet Philadelphia
Analytical Report

Client : TNU-HANFORD CO1-007 H11111
RFW#: 0011L169

W.O. # : 10985-001-001-9999-00
Date Received: 11-07-00

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.

12-.)5- 00
DateJ. Michael Taylor

VP, Laboratory General Manager
Lionville Laboratory

The results presented in this report relate only to the analytical tuft 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 15 pages.

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

rpii1-169



Recra LabN et Philadelphia

METBODS GLO

Acidity

__Alkalinity _Bicarbonate __Carbonate
BOD
I Chormatogr hy:

de Chloride luoride
itrate __Nitrite Phosphate
ulfate __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:

- .

WET CHEMISTRY

SSARY FOR WATER SAMPLE ANALYSIS

EPA /600 SW846
305.1
310.1
405.1

300.0
n.0

325.2
330.5 (mod)

_ 335.2
335.2

9056
9056
9056
9251

9010B
901GB

410.4(mod)
110.2

I11 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

OTHER

5210B (b)

ILMO4.0 (e)
412 (a) _

5220C (b)
4500CN-I (b

3500Cr-D (b)
4500-FC

ASTM D19P202 (1)

9041A

9065 __ 9066
4500-P B
210A (a) -

C
2520 (b)

9030B1/9034 (acid soluble)
Section 7.3 (_9014_9030B)

9038
9050A

D5057-90 _ 213E (a)
_ 1312

_ .2 .3
9020B

160.4
Method:

0,34
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

0 0 5



Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 12/06/00

CLIENT: TNUHANFORD CO1-007 H1111
WORK ORDER: 10925-001-001-9999-00

SAMPLE

-002

SITE ID

B10J41

-004 BlOJ45

-006 B10J47

-008 B10J49

ANALYTE

Bromide by IC

Chloride by IC

Fluoride by IC.

Nitrite by IC
Nitrate by IC

Phosphate by IC

Sulfate by IC

RECRA LOT #: 001IL169

RESULT

0.50 u

18.6

1.0 u

0.50 u
23

0.50 u

73.1

0.25 u
8.3

0.50 u

0.25 u

13

0.25 u

29.3

0.25 u

9.2

0.50 u
0.25 u

13

0.25 u

29.3

0.50 u

12.6
1.0 u

0.50 u

55

0.50 u
53.7

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

UNITS

MG/L
MG/L

MG/L

MG/L

MG/L

MG/L

MG/L

REPORTING

LIMIT

0.50

0.50

1.0

0.50

2.5

0.50

2.5

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

MG/L

MG/L

MG/L

MG/L
MG/L

MG/L
MG/L

MG/L

MG/L

MG/L

MG/L

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

MG/L

MG/L

DILUTION

FACTOR

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

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

0.25

0.25

0.50

0.25

1.2

0.25

1.2

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

00D6f



Recra LabNet - Lionville

INORGANICS METHOD BLANK DATA SUMMARY PAGE 12/06/00

CLIENT: TNUHANPORD C01-007 H1111

WORK ORDER: 10925-001-001-9999-00

RECRA LOT #: 0011L169

ANALYTE

Bromide by IC

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by IC
Sulfate by IC

REPORTING

RESULT UNITS LIMIT

0.25 U

0.25 u

0.50 u

0.25 U
0.25 u

0.25 u

0.23 u

MG/L

MG/L
MG/L

MG/L

MG/L
MG/L
MG/L

0.25
0.25

0.50

0.25

0.25
0.25

0.25

SAMPLE

BLANK10

SITE ID

00LIC072-M1

DILUTION

PACTOR

1.0

1.0

1.0

1.0

1.0

1.0

1.0

0 0



Reora LabNot - Lionville

INORGANICS ACCURACY REPORT 12/06/00

CLIENT: TNUHANFORD C01-007 H1111
WORK ORDER: 10995-001-001-9999-00

SAMPLE

-002

SITE ID

B10J41

BLANK10 00LIC072-MB1

AMALYT

Bromide by IC

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by IC

Sulfate by IC

Bromid, by IC

Chloride by IC

Fluoride by IC

Nitrite by IC

Nitrate by IC

Phosphate by IC

Sulfate by IC

SPIKED

SAMPLE

9.8

69.7

22.0

11

74

9.9

184

4.8

4.8

10.6

5.0

4.9

4.9

4.9

RECRA LOT #: 0011,169

INITIAL

RESULT

0.00

19.6

0.41

0. sou

23

0. sou

73.1

0.25u

0.25u
0. Lou

0.25u

0.25u

0. 25u

0. 25u

SPIKED

AMOUNT

10.0

50.0

20.0

10

50

10.0

100

5.0

5.0

10.0

5.0

5.0

5.0

5.0

%RECOV

97.8

102.1

108.0

105.5

103.5

98.4

110.6

96.7

95.5

106.1

99.8

97.7

98.7

95.7

DILUTION

FACTOR(SPK)

2.0

10.0

2.0

2.0

10

2.0

20.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

008



Recra LabNet - Lionville

INORGANICS PRECISION REPORT 12/06/00

CLIENT: TNUHANFORD C01-007 M1111

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

RECRA LOT #: 0011L169

SAMPLE SITE ID

-002REP B10J41

INITIAL

RESULTANALYTE

Bromide by IC 0.5ou

Chloride by IC 18.6

Fluoride by IC 1.0 u

Nitrite by IC 0.50u
Nitrate by IC 23

Phosphate by IC 0.Su

Sulfate by IC 73.1

REPLICATE RPD

0.50u NC

18.5 0.46

1.0 u NC

0.50u NC

23 0.92

0.50u NC

73.7 0.77

DILUTION

FACTOR(REP)

2.0

2.0

2.0

2.0

10

2.0

10.0

0.39



RECRA LabNet Use Only

0L7( /160
Custody Transfer Record/Lab Work Request Page

FIELD PERSONNEL COMPLETE ONLY SHADED AREAS

CD
T-4

of Rth

LabNet
1-3 1

client7* 4 A lk/tb COI-on))1 Refrigerator #
Evl. Final Proj. Sampling Date ryp. Container Liquid AL
Projectt 1nflp%-rnn -nn%-g9q-n C_ sol
Project ContacVPhone U Liquid

RECRA Pract Manager

OCED al- TAT PreQ rvatLIN!!
) ORGANIC INORG

Date Rec'd Date Due ANALYSES ---- ---

Account > M a- I :
MATRIX Matlx RECRA LsbNet Use Only
CODES: OC

Lab Chose Mtri Dale Tim
S.- So ID Client 111 Description C Matrix m
S- ID (.)an Collected Collected
8E - SokmIn

S.-Sludge US __ _ _ _
MS MSD ___

W*- Water0-o 0/ /0 0
A- Air1--------t

DL- D Q3q
L- E~TLP

Leachade
all- wipe
X - cowe
F. Fish A-_ -L.L .

IDATE/ 1 -F-
Spec nsruct :

Relinquished
..- byI

'toNs Gol -00 1

Cc

R c Date TIme

E,, 0NS:

2.VajA - \ -L-

3

4. .-- -- - -- - - -- - - -- - - - - - - - -

_______ 6. ___ _______

Relinquished ReceIved Tim,by by _ _

COMPOS E
WASTEI

Discrepancies Between
Samples Labels and
CCC Record? Y or -
NOTES:

Fwq g 133 0 5***1-

RECRA LabNet Use Only

Samples were/
1) Shipped - or

2) Ambient or Q9-0)
3)n Reed InGood
Condition or N
4) Labels Indicste
Property Preserved

(9 or N

5) Received Witi
Holding T~

Nw~

COC Tape was:
1) Present on Outer
Package 0 or N

2) Unbrokvn Outer
Package 1Vor N

3) Presenti Sample

4) Unbroken on
Sample (D or N
COC Record Present
Upon Sam eto I

I.V or N
Cooler
Temnp



C.O.C.'
PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST C01-007.49

CIlet'1O ( 1(11 Page 1 of it
Colle Contact/Requester Telephone No. MSIN FAXef E. PARCHEN 11 KFJSNFR /5091175-461R

SAF No. Sampling Origin Purchase Order/Charge Code
4701-007 HANFORD SITF

Project Tile- Logbook No. le Chest No. Temp.
100 KR4 IAM(I&22 uji f/- 4LJC / n2 Li

Shipped To (Lab) Method of Shipment Bill of Lading/Air Bill No.
TMA/RF.CRA .,..VT VFHICLE .Pli

Protocol Data Turnaround Olsilte Property No.
CERCLA 45 Day

POSSIBLE SAMPLE IIAZARDS/REMARKS SPECIAL INSTRUCTIONS hold Time Total Activity Exemption: Yes M No U
* Submil deliverables & invoices to ll Kesseer

FAX TMA kag-in to l Kessocr (372-9497) & DL Sicwafl (372-1704)

Sample No. Lab ID * Dae Time ,orypc Container Sample Analysis Preservative

810.40(F) W 500-mt GIP ICP Metals - 6BOiA RCRA GW V HN03 to pH <2

-10.40 (F) M W m0- G Mect" - 7470 - (CV) HNO3 to pH <2

810.141 W (100-11 GOP ICP Mulals-0010ARCRAGW HNO3 to pH <2

B10JV41 W 500-m P IC Anions - M.0 Cool 4C

B10J41 V W P Ait Scjn , None

010.141 W 1000-L GOP Gross Alpha - - HN03o pH <2

610J41 . W 41000-ml. GIP Gross Beta HNO3 to pH <2

B10J41 I, W 1000-mL GIP Gamma Spectroscopy(Watler) HNO3 to pH 12

B10J41 V W _250-mL P Tulthum - H3 None

,10J41 t/ W I500-ml G Mercury - 7470 -(CA I/ FOY V f1cm HN03 to pH <2

Relinquished By Print Si Dateffimne V Received By Phin' Sig Dale/rime, Matrix

D, E, PARCHEN C T 3 0 2000 e /f V o S . o, DS = . Solid
Rtli * cush(dBy Datefrim t9 Received By - ffim*j SeI/DI.- Divo t, .iqi

Solid.# T TissueILAl~5~)(3jh SL, - Sludge wi - Wipe
10 10 W - Wale 1. - Liquid

Reliuquisd By Dbleirime Received By D0lfime 0 - Oil V - Vegelation
A - Air X - Olher

J& Anne g;M//n -x ,SG, ir-m
shad By Daterime Recc Daterime

FINAL SAMPLE Dispal Meibi (e.g. R et. to as e, pw lab preceade. used it process) Disposed By falearime
DISPOSrFON



C.O.C. 0
PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST CO1-007-57

o o DtCIv S 6- 1I Page . of . C\
Collector Couisc/Reguester relephone No. MSIN FAXD .. PARCHEN IH KFSNFR (SI911i -a4R
SAF No. Sampling Origin Purchase OrderCharge Code

CO 1 -07 IANFORD SITF
Pn RlAM e I & TI Logbook No. tIc Chest No Temp.

Project [Mit A4o N14 # ! X'ep
Shipped To (Lab) Meihod otShipment .Hill of Lading/Air Bill No.

TMAJRFCRA riOVT VEICIE (1z- 75v- q c wr
Protocol Dhln Tor-around Offite Property No.

CFRCI A 45 DWy
POSSIBLE SAMPLE JIAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold lime Total Activity Exemption: Yes Id NoTL

** ,* ISubnit ddliverabtcs & invoices to MH Kesuter
FAX TMA log-in to ii Kesner (372-9487) & DL Siewmt (372-1704)

Sample No. Lab ID * Date Time NotFypc Container Saonple Analysis Preservative
I810J44 (F) W 1x5o-mL GIP 1CP Metals - GOCIA RCRA GW HN03 to pH '2

B10J5W - AxS-oL GOP ICP Melals- 010ARCRAGW F CAHN
10J45 W x500-nl P ICAntons-300.0 .- Cool4C

B10J45,/ W P Activity Scany None

B10J45 - W -G P GrossAliphar 1H03 2

10J45 V W 000-nG SIP Gross Beia - 10N03 to pH <2

B10345 - W - - -ML GIP . Gaine Specroscopy(Wae) p- N03 to pi <2

B10J45 ' W (250-mL P Tritim - H3 V None

Reli lwiin Dateffindtg, ReceivedfBy Print Sign DalicTime Matrix
P CH OCT 3 0 2000 S / Salf3/ o, DS - Dim oifanquisbd By Datlc/imc A Received By w/ nst r A. SE - Sedimet DL - DTn Liqui

PQI% yrw - Io IYitS fci 0- 0 %?tfl - CC Z(3jIbS Sludge WI . Wipe

RdunqtSh By Daiefrime Rctivod By D t rw 0 O V
A II-j-s IRA - Air X - Other

R B i Dalafrime

Is A D( t Vb . 111..y , 1 v /f30
FINAL SAMPLE Dipshmile~~ , ertoc atm rper labprocedwe. med isprocess) Disposed By Dawifw
DISPOSIT'ION T



CO.e.MI
PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST CO1-007-58

(Rem Sfl, Rji111 Page 1 of I
Collector . E Contact/Requester relephose No. MSEN FAXD.*E. pA_ _ _ _ _ III KFSSNFR (509 375-461R
SAF No. Sampling Origin Purchase Order/Charge Code

'01-007 HANFORD SITF
Project Tile Logbook No Ice Chest No. Temp.

101I KR4AM (IEA /£" , 1- 5C , / !A. 0,- /7
Shipped To (Lab) Method of Shipment Bill of Lading/Air Bill No.

TMA/RFCRA GOvr VFI.l F' 4 Z ~ 7421 CC)*
Protocol Data Turnaround OisIte Properly No.

CFRCI A 45 Dan!q
POSSIBLE SAMPLE IIAZARDS/REMARKS SPFCIAI, INSTRUCrIONS Hold Time Total Activity Exemption: Yes W9 No LJ

Sub mit deliverables & invoices 1. Il Kesmner
FAX TMA log-in to IIH Kessner (372-9487) & DL Slew.rt (372-1704)

Smple No. Lab ID Dale Time Norrype Container Sample Analysis Preservative
BIOJ46 (F) W i1 x500-ul GOP ICP Metals -6010A RCRA GWHNO3 t pH <2

B1047 W 1x50 W-n GOP ICP Metals - 6010A RCRAGW ' HNO3 to pH 42

B10J47 W Stj0o-mL P ICAlons - 300.0 - Cool 4C

010347,r w - A2o-mL P Actiiy Scon Nonm

B1037 . W -2000-mL GP Gross Alpha i, HN3 Mto pH <2

810347 w000-ImL GIP Gross Beta ; HN03 oM pl <2

B10347 L- W J (lO-mGL GP Gamna Speckoscopy(Waer) H- HN3 to pl <2

B1OJ47 01 W 50-11 P Triltium -H137/ No

Reliqishmed BpA E R" "g*'rimefso RSeceuved By Pri. Sip. Daine .- Ma.ix
D. E. CHE OT 3 0 2000 A d Cx 1W'30/ UV s od DS . Do d

Relinshed- By Dolefrime Received By DiEins Sediment DI. - Dns in
q6. -solid T - = Ai

W ited W W ", [[)1311 11-' Vi11-' 6,13/ r, SL. Sludge WI - Wipe

4 1 W later L - liquidRelinquished By Iuti. ci Iy DatWrime 0 - Oil V - Vegeation

t e- .he lE P -- A - ir X - Ot her

R.i rB D'erime Roi DDriare

FA SA LE Disposal Method (eg.. Rsum to eusteei pLa procixe, used in procss)fg) Disposed By Diderri,
DISPOSIT ION



C.O.C. N

PNNL CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST CO1-007-53

CIei SO(, 011 Page I of j u
oIIeclorD. E. PARUMM Co.Iael/eqwtear relephose No. MSIN FAX ,-i

III KFSSNFR (0Q 17-4611
SAF No. Sampling Origin Purchase Order/Charge Code

(701..(17 HAWFORnsiTE
Project Tide Logbook No. Ice Chat N

_i KR41AM (&21 lo ? Ice C N1 Temp
Shped To b) Method of Shipment Bill of Lading/Air Bill No.

= ART (71py VFICl F Q235 7V'S'-( 00fg

Protocol Data Turnaround Offside Properly No.

POSSIBLE SAMPLE ILAZARDS/REMARKS SPECIAL INSTRUCTIONS Hold Time Total Activity Exemption: Yes Id No U
.. Submit ddliverasbes & invoices to At Kser

FAX TMA log-in to Al Kessner (372-9487)& LN. Stewart (372-1704)

Sample No. Lab ID * Date Time Norype Container Sample Analysis Preservative

810J48 (F) VW 1xi0d0p GOP ICP Metals - 6010A RCRA GW HNO3 to pH <2

10J49 v W&1xS00-& GOP ICP Metal - 6010A RCRA GW HNOS to pH <2

B10349 w 1fx00-ml P ICAnions-300.0 Coal 4C

B10349 W - -I 4? P AdcIVIt Scfn None

B10J49 V W Vt1000-miL GfP Givss Alpha K HNO3 to pH' 2

610349 / W 000-G GOP Gross Beta HNO3 0 pH<2

B10J49 g WCGP Carton-14 r' None

B10349 s' W Q000jL GP rGarma Spectroscopy(Wter) k HNOS to pH <2

810J49 s W - - -mL P Triltim - Is None

s ie"t. PA R CC D ire / Received By Print Sip Da /Tim e Matrix D0AC I j OC T 3 0 2000 I-ed t0 v a n S -si D r oi

Rdiq.. -y FBy D-. Die6d By w E - Sodienot DL - Dr Iiqui

ID 131 1 st E L
Relinquished By D1oefri3e Received By Duldime 0 - Oil V - Vegetation

By Dilooime eceiDalTime

7(, 0/1-36, C 0
FINALSA E Disposal Melhed (e., Rtom astuomr. For lab poce , aS inpas) Disposed By D/ arime
DISPOSITION



PAGE 1 Thermo NUtech CRAIN OR CUSTODY ORD * RO-10-190
10/31/00 17:1":48 NORK ID: SAF CO1-007 SDG Nll.

RCVD: 10/31/00 DUE: 12/15/00 lMMP: 12/15/01 DISP: S

DASH SAMPLE IDENTIFICATION STORED TESTS

01A B10J40(F) RECRA DISPOS E011. E045

02A B10J41 RECRA I DISPOS E011 E045 E260

02B B10J41 MS RECRA | EC11 E045 E260

02C B10J41 DUP RECRA | lE E045 E260

03A B10J44(F) RECRA DISPOS E011

04A B1J45 RECRA I DISPOS E011 E260

05A B10J46(F) RECRA DISPOS E011

06A B10J47 RECRA DISPOS E011 E260

07A B10J48(F) RECRA j DISPOS E011

08A B10J49 RECRA DISPOS E011 E260

RELEASED BY DATE TRANSFERRED TO DATE RECEIVED BY DATE


