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May 1, 2012

"~ Ms. Joan Kessner
Washington Closure Hanford
2620 Fermi Avenue
MSIN H4-21
Richland, WA 99352

Reference: . P.O. #S00W235A01 _
B Eberline Analytical $2-04-078-7665 SDG K3873

Dear Ms. 'Kessner: .
. Enclosed is the data report for one soil sample designated under SAF No. RC-228. The sample

was received at Eberline Analytical on April 19, 2012, The sample was analyzed according to

the accompanying chain- of—custody documents ’

Please call if you have any questions concerning this report.

Sincerely,

g
WGl
Joseph Verville
Client Services Manager

NJV/mw

Enclosure: Data Package
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Report $2-04-078-7665 SDG K3873
May 1, 2012
Case Narrative ‘ Page 1 of1

1.0 GENERAL

Washington Closure Hanford (WCH) Sample Delivery Group K3873 was composed of
one soil sample designated under SAF No. RC-228 with a Project Designation of: 340
Building Geoprobe and Test-Pit Sampling.

The sample was received as stated on the Chain-of-Custody document. Any
discrepancies are noted on the Eberline Analytical Sample Receipt Checklist. The
results were transmitted to WCH via e-mail on May 1, 2012.

2.0 ANALYSIS NOTES
21 Tritium Analysis, Low Level
No problems were encountered during the course of the analyses.
2.2  Total Strontium Analysis
No problems were encountered during the course of the analyses.
2.3 Isotopic Plutonium Analysis

The relative percent difference between the original and duplicate Pu-238 results
was 64% and the DER was 1.3; results for both the original and duplicate
analyses were less than the RDL. No other problems were encountered during
the course of the analyses.

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

3.0 Case Narrative Certification Statement

“1 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.”

A4 S11/1—
Joseph Vefville Date
Client Services Manager
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EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K3873
SDG 7665 Client Hanford
Contact Jogeph Verville REPORT GUIDE Contract No. SO00W235A01

Case no SDG K3873

ABOUT THE DATA SUMMARY SECTION

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

The Data Summary Section has several groups of reports:

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

PREPARATION BATCH SUMMARY
The Preparation Batch Summary Report shows all preparation batches
(lab groupings reflecting how work was organized) relevant to the
reported SDG with information necessary to check the completeness and
consistency of the SDG.

WORK SUMMARY

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

METHOD BLANKS

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

LAB CONTROL SAMPLES
The Lab Control Sample Reports, one for each Lab Control Sample relevant

to the SDG, show all results, recoveries and primary supporting
information for these QC samples.

Lab id EBRLNE
Protocol Hanfordl

REPORT GUIDES Version Ver 1.0
_Page 1 - . : ) Form DVD-RG
SUMMARY DATA SECTION Version 3.06

Page 1 Report date 05/01/12




EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K3873

SDG 7665 Client Hanford
Contact Jogeph Verville GUIDE, cont. Contract No. SO0W235A01
Case no SDG _K3873

ABOUT THE DATA SUMMARY SECTION

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

MATRIX SPIKES
The Matrix Spike Reports, one for each Spiked and Original sample pair
relevant to the SDG, show all results, recoveries and primary supporting
information for these QC samples. o

DATA SHEETS

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

METHOD SUMMARIES
The Method Summary Reports, one for each test used in the SDG, show all
results, QC and method performance data for one analyte on one or two
pages. (A test is a short code for the method used to do certain work
to the client's specification.)

REPORT GUIDES

The Report Guides, one for each of the above groups of reports, have
documentation on how to read the associated reports.

L.ab id EBRLNE
Protocol Hanfoxrdl

REPORT GUIDES Version Ver 1.0
Page 2 Form DVD-RG
SUMMARY DATA SECTION . Version 3.06

Page 2 i Report date 05/01/12




SDG 7665
Contact Joseph Verville

EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K3873

LAB SAMPLE SUMMARY

Client Hanford
Contract No. SO0W235A01
Case no SDG K3873

LAB CHAIN OF

SAMPLE ID CLIENT SAMPLE ID LOCATION MATRIX LEVEL SAF NO CUSTODY COLLECTED
5204078-01 J1POW3 340 Complex - Test Pits SOIL RC-228 RC-228-024 04/17/12 13:17
8204078-02 Lab Control Sample SOIL RC-228

$204078-03 Method Blank SOIL RC-228

5204078-04 Duplicate (5204078-01) 340 Complex - Test Pits SOIL R(C-228 04/17/12 13:17

LAB SUMMARY
Page 1
SUMMARY DATA SECTION
Page 3

Lab id EBRLNE
Protocol Hanfordl
Version Ver 1.0
Form DVD-LS

Version 3.06

Report date 05/01/12




SDG 7665

Contact Joseph Verville

EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K3873

QC SUMMARY

Client Hanford
Contract No. SOOW235A01
Case no SDG K3873

CHAIN OF % SAMPLE DAYS SINCE LAB DEPARTMENT
QC BATCH CUSTODY CLIENT SAMPLE ID MATRIX SOLIDS AMOUNT AMOUNT RECEIVED COLL SAMPLE ID SAMPLE ID
7665 RC-228-024 J1POW3 SOIL 94.3 1410 g 04/19/12 2 S204078-01 7665-001
Method Blank SOIL 5204078-03 7665-003
Lab Control Sample SOIL $204078-02 7665-002
Duplicate (S204078-01) SOIL 94.3 1410 g 04/19/12 2 S204078-04 7665-004
Lab id EBRLNE
) Protocol Hanfordl
QC SUMMARY Version Ver 1.0
Page 1 Form DVD-QS

SUMMARY DATA SECTION
Page 4

Version 3.06

Report date 05/01/12




SDG 7665
Contact Joseph Verville

EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K3873

PREP BATCH SUMMARY

PREPARATION ERROR

Client Hanford
Contract No. SQ0W235A01

Case no SDG K3873

PLANCHETS ANALYZED

QUALI-

TEST MATRIX METHOD BATCH 2¢ % CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG FIERS
Alpha Spectroscopy

PU SOIL Plutonium, Isotopic in Solids 7320-136 8.0 1 1 1/1

Beta Counting

SR SOIL Total Strontium in Solids 7320-136 10.4 1 1 1/1
- Gamma Spectroscopy

GAM SOIL Gamma Scan 7320-136 7.0 1 1 1/1

Liquid Scintillation Counting

H SOIL Tritium in Solids 7320-136 10.0 1 1 i/1

Duplicates and Spikes are those with original sample in the QC Batch of some Client sample in this SDG.

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

PREP BATCH SUMMARY
Page 1
SUMMARY DATA SECTION
Page 5

Lab id EBRLNE
Protocol Hanfordil
Version Ver 1.0

Form DVD-PBS
Version 3.06

Report date 05/01/12




EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K3873

SDG 7665 . Client Hanford
Contact Joseph Verville LLAB WORK SUMMARY Contract No. SOQ0W235A01
Case no SDG_K3873
LAB SAMPLE CLIENT SAMPLE ID
COLLECTED LOCATION MATRIX SUF-
RECEIVED CUSTODY SAF No PLANCHET TEST FIX ANALYZED REVIEWED BY METHOD
S204078-01 J1POW3 7665-001 GAM 04/25/12 04/26/12 CSS Gamma Scan
04/17/12 340 Complex - Test Pits SOIL 7665-001 H 04/26/12 04/26/12 BW Tritium in Solids
04/19/12 VRC—228-024 RC-228 7665-001 PU 04/28/12 04/30/12 BW Plutonium, Isotopic in Solids
7665-001 SR 04/26/12 04/30/12 BW Total Strontium in Solids
5204078-02 Lab Control Sample 7665-002 GAM 04/25/12 04/26/12 €SS Gamma Scan
SOIL 7665-002 H 04/26/12 04/26/12 BW Tritium in Solids
RC-228 7665-002 PU 04/28/12 04/30/12 BW Plutonium, Isotopic in Solids
7665-002 SR 04/26/12 04/30/12 BW Total Strontium in Solids
5204078-03 Method Blank 7665~003 GAM 04/26/12 04/26/12 (€8S Camma Scan
SOIL 7665-003 H 04/26/12 04/26/12 BW Tritium in Solids
RC-228 7665-003 PU 04/28/12 04/30/12 BW Plutonium, Isotopic in Solids
7665-003 SR 04/26/12 04/30/12 BW Total Strontium in Solids
5204078-04 Duplicate (S204078-01) 7665-004 GAM 04/26/12 04/26/12 €SS Gamma Scan
04/17/12 340 Complex - Test Pits SOIL 7665-004 H 04/26/12 04/26/12 BW Tritium in Solids
04/19/12 RC-228 7665-004 PU 04/28/12 04/30/12 BW Plutonium, Isotopic in Solids
7665-004 SR 04/26/12 04/30/12 BW Total Strontium in Solids
COUNTS OF TESTS BY SAMPLE TYPE
TEST SAF No METHOD REFERENCE CLIENT MORE RE BLANK LCS DUP SPIKE TOTAL
GAM RC-228 Gamma Scan GAMMA._ GS 1 1 1 1 4
H RC-228 Tritium in Solids TRITIUM_COX LSC 1 1 1 1 4
PU RC-228 Plutonium, Isotopic in Solids PUISO_PLATE_AEA 1 1 1 1 4
SR RC-228 Total Strontium in Solids SRTOT_SEP_PRECIP_GPC 1 1 1 1 4
TOTALS 4 4 4 4 16

WORK SUMMARY
Page 1
SUMMARY DATA SECTION
Page 6

Lab id EBRLNE
Protocol Hanfordil
Version Ver 1.0

Form DVD-LWS
3.06

05/01/12

Version
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EBERLINE
SAMPLE DELIVERY GROUP K3873

ANALYTICAL/RICHMOND

7665-003 Method Blank
METHOD BLANK
SDG 7665 Client/Case no Hanford SDG K3873
Contact Joseph Verville Contract No. SOOW235A01
Lab sample id $204078-03 Client sample id Method Blank
Dept sample id 7665-003 Material/Matrix SOIL
SAF No RC-228
RESULT 20 ERR MDA RDL QUALI~

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST
Tritium 10028-17-8 -0.183 3.6 6.13 10.0 U H
Total Strontium SR-RAD -0.099% 0.13 0.285 1.00 U SR
Plutonium 238 13981-16-3 -0.019 0.038 0.146 1.00 U PU
Plutonium 239/240 PU-239/240 0.019 0.038 0.146 1.00 U PU
Potassium 40 13966-00-2 U 0.134 U GAM
Cobalt 60 10198-40-0 U 0.010 0.050 U GAM
Niobium 94 14681-63-1 U 0.009 U GAM
Cesium 137 10045-97-3 U 0.009 0.100 U GAM
Cerium 144 14762-78-8 U 0.037 U GAM
Europium 152 14683-23-9 U 0.025 0.100 U GAM
Europium 154 15585-10-1 U 0.028 0.100 U GAM
Europium 155 143921-16-3 U 0.020 0.100 U GAM
Radium 226 13982-63-3 U 0.018 0.100 U GAM
Radium 228 15262-20-1 U 0.039 0.200 U GAM
Thorium 228 14274-82-9 U 0.015 U GAM
Thorium 232 TH-232 U 0.039 U GAM
Uranium 235 15117-96-1 U 0.048 0.300 U GAM
Uranium 238 U-238 U 1.01 10.0 U GAM
Americium 241 14596-10-2 U 0.012 0.300 U GAM
Zinc 65 13982~39~-3 U 0.019 U GAM
Ruthenium 106 13967-48-1 U 0.067 U GAM
Antimony 125 14234-35-6 U 0.020 U GAM
Bismuth 214 14733-03-0 U 0.019 U GAM
Lead 212 15092~94-1 U 0.016 U GAM

QC-BLANK #81598

METHOD BLANKS
Page 1
SUMMARY DATA SECTION
Page 7

Lab id EBRLNE
Protocol Hanfordl
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 05/01/12




EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K3873

7665-002 Lab Control Sample
LAB CONTROL SAMPLE
SDG 7665 Client/Case no Hanford SDG K3873
Contact Joseph Verville Contract No. SOO0W235A01
Lab sample id S$204078-02 Client sample id Lab Control Sample
Dept sample id 7665-002 Material/Matrix SOIL
SAF No RC-228
RESULT 20 ERR MDA RDL QUAT.T- ADDED 20 ERR REC 3¢ IMTS PROTOCOL

ANALYTE pCi/g (COUNT) pCi/g pCi/g FIERS TEST pCi/g pCi/g % {TOTAL) LIMITS
Tritium 247 10 5.62 10.0 H 246 9.8 100 83-117 80-120
Total Strontium 8.23 0.46 0.211 1.00 SR 8.49 0.34 97 82-118 80-120
Plutonium 238 12.9 1.4 0.175 1.00 PU 13.6 0.54 95 80-120 80-120
Plutonium 239/240 15.5 1.6 0.175 1.00 PU 15.8 0.63 28 80-120 80-120
Cobalt 60 0.312 0.026 0.013 0.050 GAM 0.339 0.014 82 84-116 80-120
Cesium 137 0.388 0.023 0.014 0.100 GAM 0.385 0.015 101 85-115 80-120

QC-LCS #81597

LAB CONTROL SAMPLES

Page 1

SUMMARY DATA SECTION

Page 8

Protocol

Lab id EBRINE
Hanfordl

Version Ver 1.0

Version

Report date

Form DVD-LCS
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EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K3873

7665-004 J1POW3
DUPLICATE
SDG 7665 Client/Case no Hanford SDG_K3873
Contact Joseph Verville Contract No. SO0W235A01
DUPLICATE ORIGINAL
Lab sample id $204078-04 Lab sample id $204078-01 Client sample id J1PQW3
Dept sample id 7665-004 Dept sample.id 7665-001 Location/Matxrix 340 Complex - Test Pits SOIL
Received 04/19/12 Collected/Weight 04/17/12 13:17 1410 g
% solids _94.3 % solids _94.3 Custody/SAF No RC-228-024 RC-228

DUPLICATE 20 ERR MDA RDL QUALI- ORIGINAL: 20 ERR MDA QUALI~- RPD 30 DER
ANALYTE pCi/g (COUNT) pCi/g pCi/g FIERS TEST pCi/g  (COUNT) pCi/g FIERS %  TOT a
Tritium -0.849 2.2 3.80 10.0 U H 1.01 2.2 3.77 U - 1.2
Total Strontium 1.01 0.20 0.224 1.00 ' SR 0.864 0.18 0.215 16 48 1.0
Plutonium_238 0.130 0.078 0.099 1.00 PU 0.253 0.17 0.161 64 148 1.3
Plutonium 239/240 0.052 0.052 0.099 1.00 U PU 0 0.042 0.161 U - 1.6
Potassium 40 12.6 0.58 0.246 GAM 13.2 0.60 0.247 5 18 0.8
Cobalt 60 u 0.029 0.050 U GAM 1) 0.030 U - 0
Niobium 94 ¢) 0.025 U GAM U 0.024 U - 0.1
Cesium 137 9.30 0.12 0.040 0.100 GAM 9.40 0.12 0.044 1 15 0.2
Cerium 144 U 0.178 U GAM 1) 0.178 U - 0
Europium 152 U 0.122 0.100 U GAM U 0.125 U - 0
Europium 154 U 0.099 0.100 U GAM U 0.100 U - 0
Europium 155 U 0.110 0.100 U GAM U 0.110 U - 0
Radium 226 0.363 0.066 0.072 0.100 GAM 0.385 0.074 0.078 6 42 0.4
Radium 228 0.564 0.097 0.096 0.200 GAM 0.576 0.11 0.106 2 41 0.2
Thorium 228 0.602 0.067 0.073 GAM 0.509 0.039 0.050 17 26 2.0
Thorium 232 0.564 0.097 0.096 GAM 0.576 0.11 0.106 2 41 0.2
Uranium 235 U 0.215 0.300 U GAM U 0.220 U - 0
Uranium 238 U 3.34 10.0 U GAM U 3.25 U - 0
Americium 241 0.233 0.11 ) 0.163 0.300 GAM 0.327 0.13 0.177 34 82 1.1
zinc 65 U 0.066 U GAM 18} 0.070 U - 0.1
Ruthenium 106 U 0.316 GAM U 0.306 U - 0
Antimony 125 U 0.130 U GAM U 0.137 U - 0.1
Bismuth 214 0.374 0.068 0.074 GAM 0.397 0.076 0.080 6 42 0.4
Lead 212 0.621 0.069 0.082 GAM 0.525 0.040 0.051 17 26 2.0

QC-DUPH#1 81599

DUPLICATES
Page 1
SUMMARY DATA SECTION
Page 9

340 Building Geoprobe and Test-Pit Sampling

Lab id EBRLNE
Protocol Hanfordl
Version Ver 1.0
Form DVD-DUP

Version 3.06

Report date 05/01/12




EBERLINE

ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP K3873

7665-001 J1POW3
DATA SHEET
SDG 7665 Client/Case no Hanford SDG K3873
Contact Joseph Verville Contract No. SO00W235A01

Lab sample id S204078-01 Client sample id J1POW3
Dept sample id 7665-001 Location/Matrix 340 Complex - Test Pits SOIL
Received 04/19/12 Collected/Weight 04/17/12 13:17 1410 g
% solids _94.3 Custody/SAF No RC-228-024 RC-228
RESULT 20 ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST
Tritium 10028-17-8 1.01 2.2 3.77 10.0 U H
Total Strontium SR-RAD 0.864 0.18 0.215 1.00 SR
Plutonium 238 13981-16-3 0.253 0.17 0.161 1.00 PU
Plutonium 239/240 PU-239/240 0 0.042 0.1l61 1.00 U PU
Potassium 40 13966-00-2 13.2 0.60 0.247 GAM
Cobalt 60 10198-40-0 U 0.030 0.050 U GAM
Niobium 94 14681-63-1 U 0.024 U GAM
Cesium 137 10045-97-3 9.40 0.12 0.044 0.100 GAM
Cerium 144 14762-78-8 U 0.178 U GAM
Europium 152 14683-~23-9 U 0.125 0.100 18] GAM
Europium 154 15585-10-1 U 0.100 0.100 U GAM
Buropium 155 14391-16-3 U 0.11310 0.100 U GAM
Radium 226 13982-63-3 0.385 0.074 0.078 0.100 GAM
Radium 228 15262-20-1 0.576 0.11 0.106 0.200 GAM
Thorium 228 14274-82-9 0.509 0.039 0.050 GAM
Thorium 232 TH-232 0.576 0.11 0.106 GAM
Uranium 235 15117-96-1 U 0.220 0.300 U GAM
Uranium 238 U-238 U 3.25 10.0 U GAM
Americium 241 14596-10-2 0.327 0.13 0.177 0.300 GAM
Zinc 65 13982-39-3 U 0.070 U GAM
Ruthenium 106 13967-48-1 U 0.306 U GAM
Antimony 125 14234-35-6 U 0.137 U GAM
Bismuth 214 14733-03-0 0.397 0.076 0.080 GAM
Lead 212 15092-94-1 0.525 0.040 0.051 GAM

340 Building Geoprobe and Test-Pit Sampling

DATA SHEETS
Page 1

SUMMARY DATA SECTION

Page 10

Lab id EBRLNE
Protocol Hanfordl
Vexrsion Ver 1.0

Form DVD-DS
Version 3.06

Report date 05/01/32




Test PU Matrix SOIL
SDG 7665

Contact Joseph Verville

EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K3873

LAB METHOD SUMMARY
PLUTONIUM, ISOTOPIC IN SOLIDS
ALPHA SPECTROSCOPY

Client Hanford

Contract No. S00W235A01

Contract SDG_K3873

RESULTS

LAB RAW SUF~- Plutonium Plutonium
SAMPLE ID TEST FIX PLANCHET CLIENT SAMPLE ID 238 239/240
Preparation batch 7320-136

5204078-01 7665-001 JLPOW3 0.253 U
5204078-02 7665-002 Lab Control Sample ok ok
S5204078-03 7665-003 Method Blank U U
$204078-04 7665-004 Duplicate (S204078-01) ok - U
Nominal values and limits from method RDLs (pCi/g) 1.00 1.00

METHOD PERFORMANCE

LAB RAW SUF- ) MAX MDA ALIQ PREP DILU~- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-~
SAMPLE ID TEST FIX CLIENT SAMPLE ID pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 7320-136 2¢ prep error 8.0 % Reference Lab Notebook No. 7301 pg. 61
$204078-01 J1POW3 0.161 0.500 83 139 11 04/27/12 04/28 8S8-008
8204078-02 Lab Control Sample 0.175 0.500 79 138 04/27/12 04/28 SS8-009
§204078-03 Method Blank 0.146 0.500 89 138 04/27/12 04/28 8S8-011
§204078-04 Duplicate (S204078-01) 0.099 0.500 83 229 11 04/27/12 04/28 8S-015
Nominal values and limits from method 1.00 0.500 30-110 100 100 180
PROCEDURES REFERENCE PUISO_PLATE_AEA AVERAGES + 2 SD MDA 0.145 + 0.066
SPP-071 Soil Dissolution, > 1.0g Aliquot, rev 1 FOR 4 SAMPLES YIELD 84 + 8
CP-941 Plutonium in Water and Dissolved Samples by
Extraction Chromatography, rev 12
CP-008 Heavy Element Electroplating, rev 13 '
Lab id EBRLNE
Protocol Hanfordl
METHOD SUMMARIES Version Ver 1.0
Page 1 Form DVD-LMS
SUMMARY DATA SECTION Version 3.06
Page 11 Report date 05/01/12




EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K3873
Test SR Matrix SOIL

Client Hanford

METHOD SUMMARIES
Page 2
SUMMARY DATA SECTION
Page 12

SDG 7665 LAB METHOD SUMMARY Contract No. S00W235A01
Contact Joseph Verville TOTAL STRONTIUM IN SOLIDS Contract SDG K3873
BETA COUNTING
RESULTS
LAB RAW SUF- Total
SAMPLE ID TEST FIX PLANCHET CLIENT SAMPLE ID Strontium
Preparation batch 7320-136
$204078-01 7665-001 J1POW3 : 0.864
S204078-02 7665-002 Lab Control Sample ok
$204078-03 7665-003 Method Blank U
5204078-04 7665-004 Duplicate (8204078-01) ok
Nominal values and limits from method RDLs (pCi/qg) 1.00
"METHOD PERFORMANCE
LAB RAW SUF- MDA ALTQ PREP DILU~ YIELD EFF COUNT FWHM DRIFT DAYS ANAL-~
SAMPLE ID TEST FIX CLIENT SAMPLE ID : pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 7320-136 20 prep error 10.4 % Reference Lab Notebook No. 7301 pg. 61
$204078-01 J1POW3 0.215 1.00 91 120 9 04/26/12 04/26 GRB-222
8204078-02 Lab Control Sample 0.211 1.00 93 120 04/26/12 04/26 GRB-223
$204078-03 Method Blank 0.285 1.00 T 92 100 04/26/12 04/26 GRB-223
$204078-04 Duplicate (S204078-01) 0.224 1.00 96 120 9 04/26/12 04/26 GRB-224
Nominal values and limits from method 1.00 1.00 40-110 100 180
PROCEDURES REFERENCE SRTOT_SEP_PRECIP_GPC AVERAGES + 2 SD MDA 0.234 i': 0.069
SPP-061 Determination of Moisture Content in Solid Samples FOR 4 SAMPLES YIELD 93 + 4
rev 0

SPP-060 Soil Preparation, rev 0

SPP-071 Soil Dissolution, > 1.0g Aliquot, rev 1

CP-383 Strontium in Dissolved Solid of < 5.0g Aliquot,

rev 4

Lab id EBRLNE
Protocol Hanfordl
Version Ver 1.0

Form DVD-LMS

Version 3.06

Report date 05/01/12




EBERLINE ANALYTICAL/RICHMOND

Test GAM_Matrix SOIL
SDG 7665

Contact Joseph Verville

SAMPLE DELIVERY GROUP K3873

LAB METHOD SUMMARY
GAMMA SCAN
GAMMA SPECTROSCOPY

Client Hanford
Contract No. SO00W235A01
Contract SDG K3873

RESULTS

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET CLIENT SAMPLE ID Cobalt 60 Cesium 137

Preparation batch 7320-136

5204078-01 7665-001 J1POW3 U 9.40

$204078-02 7665-002 Lab Control Sample ok ok

5204078-03 7665-003 Method Blank U U

8204078-04 7665-004 Duplicate (S204078-01) - ok

Nominal values and limits from method RDLs (pCi/g) 0.050 0.100

METHOD PERFORMANCE

LAB RAW SUF-~ MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAT,-
SAMPLE ID TEST FIX CLIENT SAMPLE ID pCi/g g FAC TION % % min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 7320-136

20 prep error 7.0 %

]

Reference Lab Notebook No. 7301 pg. 61

5204078-01 J1POW3 0.030 764 114 8 04/23/12 04/25 02,04,00
S204078-02 Lab Control Sample 0.013 764 169 04/23/12 04/25 01,04,00
§204078-03 Method Blank 0.010 764 117 04/23/12 04/26 01,03,00
S204078-04 Duplicate (S204078-01) 0.029 764 117 9 04/23/12 04/26 02,04,00
Nominal values and limits from method 0.050 764 100 180

PROCEDURES REFERENCE GAMMA_GS AVERAGES + 2 SD MDA 0.020 + 0.021

SPP-100

rev O

Preparation of Sample for Gamma Spectroscopy,

FOR 4 SAMPLES

YIELD

[

METHOD SUMMARIES
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Test H Matrix SOIL
SDG 7665
Contact Joseph Verville

EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K3873

LAB METHOD SUMMARY

TRITIUM IN SOLIDS

Client Hanford

Contract No.

SO0W235A01

Contract SDG K38

73

LIQUID SCINTILLATION COUNTING

RESULTS

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET CLIENT SAMPLE ID Tritium
Preparation batch 7320-136

5204078-01 7665-001 J1POW3 u
8204078;02 7665-002 Lab Control Sample ok
5204078-03 7665-003 Method Blank U
5204078-04 7665-004 Duplicate (S204078-01) - U
Nominal values and limits from method RDLs (pCi/g) 10.0

METHOD PERFORMANCE

LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANATL-
SAMPLE ID TEST FIX CLIENT SAMPLE ID pCi/g g FAC TION % % win keV XeV HELD PREPARED YZED DETECTOR
Preparation batch 7320-136 20 prep error 10.0 %¥ Reference Lab Notebook No. 7301 pg. 61
5204078-01 J1POW3 3.77 0.621 100 50 9 04/25/12 04/26 LSC-004
$204078-02 Lab Control Sample 5.62 0.321 100 50 04/25/12 04/26 LSC-004
$204078-03 Method Blank 6.13 0.321 100 50 04/25/12 04/26 LSC-004
$204078-04 Duplicate (5204078-01) 3.80 0.624 100 50 9 04/25/12 04/26 LSC-004
Nominal values and limits from method 10.0 0.321 50 180
PROCEDURES REFERENCE TRITIUM COX_LSC AVERAGES + 2 SD MDA 4.83 =+ 2.45
CP-251 Tritium/Carbon-14 Oxidation, rev 11 FOR 4 SAMPLES YIELD _100 + 0
Lab id EBRLNE
Protocol Hanfordl
METHOD SUMMARIES Version Ver 1.0
Page 4 Form DVD-LMS
SUMMARY DATA SECTION Version 3.06
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EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K3873

SDG 7665 Client Hanford
Contact Joseph Verville REPORT GUIDE Contract No. SO0W235A01

Case no SDG K3873

SAMPLE SUMMARY

The Sample and QC Summary Reports show all samples, including QC
samples, reported in one Sample Delivery Group (SDG).

The Sample Summary Report fully identifies client samples and gives the
corresponding lab sample identification. The QC Summary Report shows at
the sample level how the lab organized the samples into batches and
generated QC samples. The Preparation Batch and Method Summaxry Reports
show this at the analysis level.

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

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

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

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

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

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

relationships.
Lab id EBRLNE
Protocol Hanforxrdl
REPORT GUIDES Version Ver 1.0
Page 1 Form DVD-RG
SUMMARY DATA SECTION Version 3.06
Page 15 Report date 05/01/12




EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K3873
SDG 7665 Client Hanford

Contact Jogeph Verville REPORT GUIDE Contract No. SO00W235A01

Case no SDG K3873

PREPARATION BATCH SUMMARY

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

The following notes apply to this report:

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

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

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

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

These qualifiers should be reviewed as follows:

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

P One or more results are 'preliminary'. The data is not
ready for finmal reporting.

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

Othexr lab defined qualifiers may occur. 7In general, these
should be addressed in the SDG narrative.

Lab id EBRLNE
Protocol Hanfordl

REPORT GUIDES . Vergion Ver 1.0
Page 2 Form DVD-RG
SUMMARY DATA SECTION Version 3.06
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EBERLINE ANALYTICAL/RIC

HMOND

SAMPLE DELIVERY GROUP K3873
SDG 7665

Client Hanford

Contact Josgseph Verville REPORT GUIDE Contract No. S00W235A01

Case no SDG_K3873

WORK SUMMARY

relevant analyses in one Sample Delivery Group (SDG).
The following notes apply to this report:

analytes. Results and related information for each
used in the summary data section is not the same asg

Work Summary.

The suffix indicates which result is being reported.

sample.

link to raw data.

* For QC samples, only analyses that directly QC some

relationships.

number since it is likely to affect prices.

The Work Summary Report shows all samples, including QC samples, and all

often useful as supporting documentation for an invoice.

* TEST is a code for the method used to measure associated
are on the Data Sheet Report. In special cases, a test code
associated raw data. In this case, both codes are shown on the

* SUFFIX is the lab's code to distinguish multiple analyses
(recounts, reworks, reanalyses) of a fraction of the sample.
suffix normally identifies the first attempt to analyze the

* The LAB SAMPLE ID, TEST and SUFFIX uniquely identify all
supporting data for a result. The Method Summary Report for
each TEST has method performance data, such as yield, for each

lab sample id and suffix and procedures used in the method.

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

sample are shown. The Lab Control Sample, Method Blank,
Duplicate, Matrix Spike and Method Summary Reports detail these

* The SAS (Special Analytical Services) Number is a client or lab
assigned code that reflects special processing for samples, such
as rapid turn around. Counts of tests done are lists by SAS

This report is

analyte

in

An empty

regulaxr

REPORT GUIDES
Page 3
SUMMARY DATA SECTION
Page 17
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E B ERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP K3873

SDG 7665 ‘ Client Hanford
Contact Joseph Verville REPORT GUIDE Contract No. S00W235A01

Case no SDG_K3873

DATA SHEET

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

The following notes apply to this report:

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

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

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

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

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

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

The following qualifiers are defined by the DVD system:

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

Lab id EBRLNE
Protocol Hanfordl

- REPORT GUIDES Version Vexr 1.0
Page 4 ‘ Form DVD-RG
SUMMARY DATA SECTION Version 3.06
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EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP K3873

SDG 7665 Client Hanford
Contact Joseph Verville GUIDE, cont. Contract No. SO0W235A01
Case no SDG K3873

DATA SHEET

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

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

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

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

documents this and other QC relationships.

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

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

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

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

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

The following values are underlined to indicate possible problems:

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

Lab id EBRLNE
Protocol Hanfordl

REPORT GUIDES . Version Ver 1.0
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EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP K3873

SDG 7665 Client Hanford
Contact Joseph Verville GUIDE, cont. Contract No. S00W235A01

Case no SDG K3873

DATA SHEET

*# An ERROR is underlined if the 1.645 sigma counting error is
bigger than both the MDA and the RESULT, implying that the MDA
may not be a good estimate of the ‘real' minimum detectable
activity.

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

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

Lab id EBRLNE
Protocol Hanfordl
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Page 6 : Form DVD-RG
SUMMARY DATA SECTION Version 3.06

Page 20 Report date 05/01/12




EBERLINE ANALYTICAL/RICHMOND

SDG 7665

Contact Joseph Verville

SAMPLE DELIVERY GROUP K3873

Client Hanford
REPORT GUIDE Contract No. S00W235A01
Case no SDG K3873

LAB CONTROL SAMPLE

The Lab Control Sample Report shows all results,
supporting information for one Lab Control Sample.

The following notes apply to this report:

All fields in common with the Data Sheet Report have similar
usage. Refer to its Report Guide for details.

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

amount.

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

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

The first, computed limits for the recovery reflect:

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

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

2. The error of ADDED.

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

The second limits are protocol defined upper and lower QC limits
for the recovery.

The recovery is underlined if it is outside either of these
ranges.

recoveries and primary

REPORT GUIDES
Page 7
SUMMARY DATA SECTION
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EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K3873

SDGE 7665 Client Hanford
Contact Jogeph Verville REPORT GUIDE Contract No. SO0W235A01

Case no SDG K3873

DUPLICATE

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

The following notes apply to this report:

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

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

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

If both RESULTs are less than their MDAs, no RPD is computed and
a '-' is printed.

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

* The first, computed limit is the sum, as square root of sum of
squares, of the errors of the results divided by the average
result as a percent, hence the relative error of the difference
rather than the error of the relative difference. The errors
include those introduced by rounding the RESULTs prior to
printing.

If this limit is labeled TOT, it includes the preparation error
in the RESULTs. If labeled CNT, it does not.

This value reported for this limit is at most 999.
* The second limit for the RPD is the larger of:

1. A fixed percentage specified in the protocol.

Lab id EBRLNE
Protocol Hanfordl
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EBERLINE

SDG 7665

Contact Jogeph Verville

SAMPLE DELIVERY GROUP K3873

GUIDE, cont.

DUPLICATE

ANALYTICAL/RICHMOND

Client Hanford
Contract No. SO00W235A01
Case no SDG K3873

limit.

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

typically 2 or 3,

2. A protocol factor (typically 2) times the average MDA as
a percent of the average result.
when the results are close to the MDAs.

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

* If specified by the lab, the second limit column is replaced by
the Difference Error Ratio (DER),
of the difference. of the results divided by the quadratic sum of
their one sigma errors, the same errors as used in the first

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

This limit applies

which is the absolute value

the DER is the

REPORT GUIDES
Page 9
SUMMARY DATA SECTION
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EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K3873

SDG 7665 _ Client Hanford
Contact Jogeph Verville REPORT GUIDE Contract No. S00W235A01
Case no SDG _K3873

MATRIX SPIKE

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

The following notes apply to this report:
* All fields in common with the Data Sheet Report have similar
usage. This applies both to the Spiked and Original sample

data. Refer to the Data Sheet Report Guide for details.

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

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

this amount.

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

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

* The first, computed limits for the recovery reflect:

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

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

2. The error of ADDED.

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

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

Lab id EBRLNE
Protocol Hanfordl
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EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP K3873

SDG 7665 Client Hanford
Contact Joseph Verville GUIDE, cont. Contract No. SO00W235A01
Case no SDG K3873

MATRIX SPIKE

for the recovery.

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

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

Lab id EBRLNE
Protocol Hanfordl
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EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP K3873

SDE 7665 Client Hanford
Contact Joseph Verville REPORT GUIDE Contract No. SO00W235A01

Case no SDG_K3873

METHOD SUMMARY

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

The following notes apply to this report:

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

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

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

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

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

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

batch. The Method Blank Report has supporting data.

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

Lab id EBRLNE
Protocol Hanfordl
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EBERLINE ANALYTICAL/RICHMOND
SAMPLE DELIVERY GROUP K3873

SDG 7665 Client Hanford
Contact Joseph Verville GUIDE, cont. Contract No. S00W235A01
Case no SDG K3873

METHOD SUMMARY

means no amount ADDED was specified. 'LOW' and 'HIGH'
correspond to when the recovery is underlined on the Lab Control
Sample or Matrix Spike Report. See these reports for supporting
data.

* Duplicate sample results are shown as: ok, No data, or OUT, with
the last two underlined. 'No data' means there was no original
sample data found for this duplicate. 'OUT' corresponds to when
the RPD is underlined on the Duplicate Report. See this report
for supporting data.

* TIf the MDA column is labeled 'MAX MDA', there was more than one
result measured by the reported method and the MDA shown is the
largest MDA. If not all these results have the same RDL, the
MAX MDA reflects only those results with RDL equal to the
smallest one.

MDAs are underlined if greater than the printed RDL.

* Aligquots are underlined if less than the nominal value specified
for the method.

* Prepareation factors are underlined if greater than the nominal
value specified for the method.

* Dilution factors are underlined i1f greater than the nominal
' value specified for the method.

* Residues are underlined if outside the range specified for the
method. Residues are not printed if yields are.

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

* Efficiencies are underlined if outside the range specified for
the method. Efficiencies are detector and geometry dependent so
this test is only approximate.

Lab id EBRLNE
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EBERLINE ANALYTICAL/RICHMOND

SAMPLE DELIVERY GROUP K3873

SDG 7665 Client Hanford
Contact Jogeph Verville GUIDE, cont. Contract No. SQ0W235A01
Case no SDG K3873

METHOD SUMMARY

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

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

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

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

* Analysis dates are underlined if before their planchet's
preparation date or, if a limit is specified, too far after
it.

For some methods, ratios as percentages and error estimates for them are
computed for pairs of results. A ratio column header like '1+3' means
the ratio of the first result column and the third result column.

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

The error estimate for a ratio of results from one planchet reflects
only counting errors since other errors should be correlated. For a
ratio involving different planchets, if QC limits are computed based on
total exrrors, the exrror for the ratio allows for the preparation errors
for the planchets.

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

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

Lab id EBRLNE
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EBERLINE

SDG 7665

Contact Josgeph Verville

METHOD

SAMPLE DELIVERY GROUP K3873

GUIDE, cont.

ANALYTICAL/RICHMOND

Client Hanford
Contract No. SO00W235A01
Case no SDG K3873

SUMMARY

(atoms) .

measurements.

each relevant analyte.

as square root of sum . of squares,

For total elemental uranium or thorium results,
showing the total weight computed from associated isotopic results.
Ignoring results less than their MDAs,
isotopic results.
half-life of each isotope so as to convert activities

results in the DVD database, whether reported or not.
sum are weighted by a particles/decay value specified by the lab for
Results less than their MDA are not included.
No sums are computed for Lab Control, Method Blank or Matrix Spike

samples since their various planchets may not be physically related.

If a ratio of total isotopic to Gross Alpha or Beta is shown, the error
for the ratio reflects both the error in the Gross result and the sum,
of the errors in the isotopic results.

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

there may be a column

this is a weighted sum of the
The weights depend on the molecular weight and

Results in the

(decays) to weight
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Relinquished By/Removed From Date/Time [Received By/Siored In Date/Time 4
LABORATORY | Received By Title N Date/Time
SECTION .
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION .

WCH-EE-011



RiciMmoND, CA LABORATORY

EBERLINE SAMPLE RECEIPT CHECKLIST
Cheflt . C. /7[747\” ORD City R(CH AND state LA a
' Date/Time received L’Z 19112 /0.2 goc No. BC ~ ALE - - 024 !
'. jContainer LD. No. _Lucis -//~0ZRequested TAT (Days) Q/ P.0.Received Yes[] No[]
: INSPECTION
‘1 Custody seals on shipping container intact? Yes [ /] No[ 1 N/AT 1 )
Gustody seals on shipping container dated & signed? Yes[ /1 No[ 1 NA[ ]
Custody seals on sample containers intact? Yes[Jf No[ 1 NAT[ ]
Custody seals on sample containers dated & signed? Yes [ No[ 1 NAT ]
Packing material is: / Wet[ ] Dyl ] ~NA4 \/
Number of samples in shipping container: Sample Matrix Sor_
Number of containers per sample: (Or see CoC )
. Samples are in correct container Yes [\/] No[ 1} ;
9. Paperwork agrees with samples? Yes '] No[ 1 , ﬁ
10. Samples have: Tape[ ] Hazardla /aels [ ] Rad labels v/ Appropriate sampie labels [l/{
11. Samples are: In good condition [ ] Leaking [ 1 Broken Container[ ] Missing [ ]
i
12. Samples are: Preserved | ] Notpreserved [ ]pH Preservative
13. Describe any anomalies: :
4. Was P.M. noﬁﬁwny anomalies? Yes [ No[ ] Date !
H j{
H5. Inspected by ~— Date: _ / 5/,//7_ Time: /320
% Customer Beta/Gamma | lon Chamber Customer Beta/Gamma | lon Chamber
Sampie No. cpm mR/hr Wipe Sampie No. cpm mR/hr wipe
i g/ P03 £ FO
i
lSdn Chamber Ser. No. Calibration date
Alpha Meter Ser. No. Calibration date
Beta/Gamma Meter Ser. No. /00 L{KL Calibration date 6ec Z/O//

Form SCP-02, 07-30-07 ~aver 55 years of quality nuclear services”




264 Welsh Pool Road
Exton, Pennsylvania 19341
Phone (610} 280-3000

Fax (610} 280-3041

10 May 2012

Joan Kessner
WC-Hanford, Inc.
2620 Fermi Avenue
MSIN H4-21
Richland, WA 99354

Subject: Analytical Data Package
Dear Ms. Kessner:

Enclosed are the hard copy analytical reports for the batch number/fraction indicated (marked
X) in the following table:

LvLl Batch # 1204070
SDG # K3873
SAF # RC-228
Date Received 04/19/12
# Samples 1
Matrix SOIL
Volatiles X
Semivolatiles X
Pest/PCB X
Glycols
DRO/KRO/GRO X
PAHs X
Herbicides
Metals X
Inorganics X

The electronic data deliverable (EDD) has been emailed. If you have any questions, please
don’t hesitate to contact me at (610) 280-3012.

Sincerely,

ine Analytical Corporation

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 ‘ I 0 pages.

RAGROUPWPM\ORLETTE\Hanford\Data\B_ltrs. DOC




CHAIN OF CUSTODY
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mnm ?\Fm\r%i\v@x

Londle Laboretory Use Oy | GUistody Transfer wmoo_d\_..mc Work Request ..\ Qv
Lionville Laboratory
20 T/ o170 FIELD vmmmozsz COMPLETE ONLY SHADED AREAS A Division oumc erline Analytical Corporation
A-D B F CE 4 xr I K L M N— ©
cient \0.C. Mool e SAE®™ Re. 228 Refrigorator # oy J58| o | (D la [alalalalax 2
Est. Final Proj. Sampling Date #Type Container _.ac.a
rolects "1 IMoal[leql Naglliead Heul|aal [Veg\[doal [Vou [af) [laa i [Vl
Project Contact/Phone# Vo Liquid
Lionville Laboratory Project Manager A&.\/@rw«{fullb e(,_rvvorfu cume Solid 46 160 |40 130 | 6o [180 |60 Lo |ko 30 Lo4— |40
Qe AE Del MJID TAT Preservatives — — —_— - — ~— — I - = —_
ORGANIC a INORG shig
ANALYSES wol> |2 b—= il el D
R . " / i <L o L M I = | = . Vs 8 2k =
Date Rec’d b~ \G -1 5. Date bue _( )~ /0] Q- REQUESTED S |2 wm mmw &3 |E umw m,m.umm+ mw..rm SRS
MATRIX Matrix * : Cw:ﬁ:o Laboratory Use Only, ) «
CODES: n:oo Dot n 0 2 m #.\.
ater Lab IS Matrix et ot Q . S ! | g &
&s,o\&mﬂm Water o Gllent ID/Bescription i Gollected | Gollected ~3 ? %) “w&l w m_# .Uv Q ‘0 % mfw WM m W %.lt
GW Groundwater Y = INV IV N dﬁM u ﬂﬂ N V(S .ﬂ N ,M. }J MH /Au
WSt ws | MsD %] % ol i ONAN G RIVIHITIS [
SO Sofid ; " " "
e O] JIPOWS VIVIS waalwg [X XX XX XXX X T X T x
s e e
M>ﬁw.__20:.>n:mo:m o M
Liqui X
L N
T 0
N/
Special Instructions: Special Instructions:
\ deaek qud hele Tre P Motels uukil lived ol to.
2%~ MN\ + m Mo, Sy 5 (-4 2. m,mm cliot e ectals i e. Clime.we ilel pos Cli =t
3.
AMCQ Pv 4.
. 5.
8.
Relinquished Received Date Time Relinquished Received Date Time mm__:n:_wzmn Received Date Time
\A. o by s by by by by | by

S z//%/?ff/ 11a|mas

BEEEAREE 3



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-228-024 |Page 1 of 2
Collector . Companv Contact ) Telephone No. Project Coordinator .
M. Simonds Joan Kessner 509.375.4688 KESSNER, JH Price Code 8L, Data Turnaround T
Project Designation Sampling Location SAF No. 21 Uﬁ%m %
340 Building Geoprobe and Test-Pit Sampling 340 Complex -- Test Pits RC-228 . o
=
Ice Chest No. Field Logbook No. CoA Method of Shipment =
WCH=-11-058 EL-1663-01 R340CX2600 (FedExHand Deliver . @
= =
Shipped To : 4/ Offsite Property No. a2 Bill of Lading/Air Bill No,
LIONVILLE /tfie NA A%yrgers A1D 29 DA AL 4yyyy See O5PG
vamewrm SAMPLE HAZARDS/REMARKS
Potentiad Radioactive 4. Do1T" Limits Preservation Coot 4C None Cool 4C Cool 4C Cool 4C Cool 4C Cool 4C Cool 4C Cool 4C Cool 4C
e i gei GP GP GP G G G G G G Gs*
a a al
Type of Container
Special Handling and/or Storage L N : N N - =5 N 1 : :
Cool 4C No. of Container(s) %rw /A
60mL 120mL 60mL 60mL 60mL 40mL 60ml. 60mL 60mlL. 120mL
Volume
See item (1) in | See item (2) in | See item (3) in [Total Cyanide - | TPH-Dicsel VOA - Semi-VOA - | PCBs- 8082 | PAHs- 8310 | TCLP VOA —
Special Special Speciat 9010; Range - 5035/8260 | 8270A (TCL) 1311/8260A
Instructions. | Instructions. | Instructions. |Suifides-9030] WTPH-D CL,
SAMPLE ANALYSIS " | Temetions : ren

Sample No. Matrix * Sample Date Sample Time

JIPOW3 SOIL 4/ 3\ (L1317

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
A ate/Time  J %% 255 TReceived By/Stored In _ . Date/Timed/{ 7/} Please Note: For the samples designated for TCLP Metals Analysis - Leach and Hold until further :
Relinquished By/Removed From TG ‘“@- m‘e..\ 2 \ A direction is providad, mNem.VE )
LEANDA, SIMONDS Y12 Mhecuch =¥ 1255 Sonsai
finquished By/Removed Frogg Date/Time,A \_4 \\Mw Received BylStored Iy , /B &0 # 2. Date/Time /577 | (1) ICP Metals - 6010TR (Close-out List) {Aluminum, Antimony, Arsenic, Barium, Beryllium, Boron, | si-studge
>/:.m0 Q o N‘ ” —~ /€9 A P ter % . : o y7-12 Q_&E:E. QEEF OE.JB:E_.. Cobalt, Copper, Iron, Lead, Magnesium, Manganese, Molybdenum, W= Water
_— AL L 3O 2, - - - Nickel, Potassium, Selenium, Silicon, Silver, Sodium, Vanadiurm, Zinc); Mercury - 7471 - (CV) . 0=0i
Relinquished By/Removed From  coc#/ Date/Time 44e40  [Received By/Stored In Date/Time {Mercury) DS ebeuen Sotds
AFreer (e sovowz Hag-re Fed &x (2) Metals by ICP (TCLP) - 1311/6010 { Arsenic, Barium, Cadmium, Chromium, Lead, Selenium, DL~Drum Liguids
. Dot e , Date/ Tie Silver}; Mercury (TCLP) - 1311/7470 (Mercury} T=Tiasue
Reliiguishe,ByRemqyed From i ﬁs.ﬂw%wu/!m R ) | ), 1C Anions - 300.0 (Bromide, Chioride, Fluoride, Nitate, Nitrite, Phosphate, Sulfate}; NOYNO3 - | Wisipe
NS Aoy | CARS] 2 - AR33/ | 3532 (Nitogen in Nirite and Nitate): pH (Soil) - 9045 {pH Measurement) R b
inquished By/Removed From Date/Time Received &Nw.o_du p@ Date/Time €525 X=Other
VOA samples frozen A
[Relinquished By/Removed From Date/Time Received By/Stored _d“ Date/Time ; CUOD OO__mO:OD . 1. REVIEWED
! K Freeze wpon Ecept
LABORATORY | Received By Title
SECTION
FINAL SAMPLE { Disposal Method Disposed By
DISPOSITION

WCH-EE-011 H



|

Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-228-024 |Paee 2 of 2
Collector Company Contact Telephone No. Project Coordinator .
M. Simonds Joan Kessner 509.375.4688 KESSNER, JH Price Code 8], ‘Data Turnaround
Project Designation Sampling Location SAF No. 21 Days
340 Building Geoprobe and Test-Pit Sampling 340 Complex - Test Pits RC-228
Ice Chest No, | -] Field Logbook No. COA Methgg of Shinment
W CH=-1l~05 g EL-1663-01 ) R340CX2600 and Deliver
Shinped To Offsite Prpperty No. Iy Bill of Lading/Air Bili No.
§\§ A.\E\:ﬁ z.»x\b%.\.:ir A)103 T I NA AL 4712 See 0SPC
POSSIBLE SAMPLE HAZARDS/REMARKS D\
Potential Radicactive 4. WO.W Limitg , Preservation None . None None None None e
¢ e Type of Container 26 P o® G ar Snap Lid
Special Handling and/or Storage P - - - - < -
Cool 4C No. of Container(s) : \«\D\\
1201 1 17
Volume mL 000mL QN%WV > < _ 60mL 60g
TCLP Semi- Seeitem (1)in |  Isbiopic Tritium - H3 | Strontium- | RCF GEA
VOA - Special vg iim [ Low Level Soil| 89,90 ~ Total {Shipping Screen
S LE ANALYSIS 1311/8270A | lnstructions. ¢ Sr
cCF
Sample No. Matrix * Sample Date Sample Time a o 2 il ;
J1POW3 SoiL A/ /0 T\ v 32835
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
P : ; P! H i is - i
Relinquished By/Removed Fro Date/Time Regeived | BylStored [ _ c%:,_ﬁm\ 3\_ w, sshw Euo_w _,.Mm&_ﬂ,&se_z designated for TCLP Metals Analysis - Leach and Hold uaril further st
Ny A0 HYet7-12 13 E ; AP e 1 Sodiment
inquished ved Date/Ti 11/ 1 & JRecgived PyiStord In /2% O#2 Date/Time 15719 Samma-Spec{Client Lis() { Americium-241, Antimony-125, Cerium-144, Cesium-137, Cobalt-60, Si=Sludge
2 @oﬁr. (511 Mvru\\m\rf e A -Fews o-17-/2 w:%ﬁwmm. _.WEMEELX ium-135, Niobium-04, Raoinnr228:Ruthenium-106 ranium-235, e Waer
Relinquished By/Removed Frém  coc/v Dae/Time /40 Received By/Stored In Date/Time . ranium-238, Zin “ 177 \ \ M/ mu.t.- -
A Freres O Fiecio 10vosz 4 -ig-)2 Fed Ex DL<Deum Liguide
Relinquished By/Removed From Date/Time Received By/Stored In Datg/Time ﬂmﬂ“
LeLiquid
Relinquished By/Removed From Date/Time Received By/Stored In Date/Time VeVegesion
Relinquished By/Removed From Date/Time ived By/Stored In Date/Time
LABORATORY | Received By Title
SECTION
oATE
FINAL SAMPLE | Disposal Method Disposed By y
DISPOSITION ’ \

WCH-EE-011
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Lionville Laboratory

SAMPLE RECEIPT CHECKLIST (SRC)
CLIENT: W. C. '\‘\QG—C;CB Date: H-\G-\a
Proj@OWfRdm = R_e-223 .
LvL Batch #: 204 OO Sample Custodian: @;\AM\
NOTE: EXPLAYN ALL DISCREPANCIES '
L. Samples Hand Delivered o@ Cm@ Qm Aitin: 1R8] 00O(\ A4S0

- Custody Seals on coolers or shipping E’{ O No O No Seals
containers intact, signed & dated?

8}

- Outside of coolers or shipping containers are O¥es ONo Comments:
free from damage? )

(¥

-+ All expected paperwork received {coc & = O Ne

other clienr specific information) sealed in
plactic bag and easily accessible?

" Temp 3D °C Cooleri LOCH -}~ OSSR,

9]

- Samples received gooled pf ambient”

How was the temperamure taken? =% g 0 Temp. Blank 01 Other (Specigyy
Is the Temp. Criteria met for these samples? =S ONo
(Hg in soils @ 4°C) - :
6. Custody seals on sample containers intact. =scS O No 3 No Seals
signed and dated?
7. COC (Client & LvL ) signed & dated” ¥ ONo
8. Sample containers are intact? E‘Iﬁs O No
9. All samples on COC received? BT Yes ONo
All samples received on COC? BT Yes O No
10. All sample label information matches coc? ﬂ{s ONo
11. Samples properly preserved? (If#5 s no. Er¥es ONe
then this is no.j
12. Samples received within hold times? o¥es O No
Short holds taken to wet lab? 0 Yes O No . Dxa
13. VOA. TOC. TOX free of headspace? 0 Yes O No =5
14. QC stickers placed on bottles designated = Fes 0 Ne OnNa
by client? .
15. Shiprnent meets LvL Sample Acceptance D’é 0O No

Poliey? (Identifv all bottles that do not meet
the policy. which is on the reverse of this page.)

16. Project Manager contacted concerning any O Yes O No M
discrepancies?

Person Comracted Dare

BEEEERBEEG
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873
Richland WA, 99354 Project Manager: Joan Kessner

Reported:
04/26/2012 15:43

Analytical Report for Volatile Organic Compounds by SW846 8260B

Sample ID Laboratory ID Matrix Date Sampled

Date Received

JIPOW3 1204070-01 Soil 04/17/2012 13:17

04/19/2012 09:35

BEBEaREES



264 Welsh Pool Road
Exton, Pennsylvania 19341

Phone (610) 280-3000
Fax {610) 280-3041
Case Narrative
Client: WC-HANFORD RC-228 K3873 W.0. #: 60049-001-001-0001-00
LVL #: 1204070 Date Received: 04-19-2012

GC/MS VOLATILE

One (1) soil sample was collected on 04-17-2012.

The sample and associated QC samples were prepared and analyzed 04-19-2012 according to
criteria set forth in Lionville Laboratory SOPs. The preparation procedure was based on SW846
Method 5035A and the analysis procedure was based on SW846 Method 8260B for TCL
Volatile target compounds.

Lionville Laboratory (LvL) is NELAP accredited by the State of Pennsylvania. For a complete
listing of accrediting authorities and the corresponding analytes/methods, please contact your
Project Manager. LvL certifies that all test results meet the requirements of NELAC with any

exception noted in the following statements:

1. The results presented in this report are derived from a sample that met LvL’s sample
acceptance policy.

2. Samples were analyzed within hold time.

3. Non-target compounds were not detected in these samples.

4. All obtainable surrogate recoveries were within acceptance criteria.

5. All matrix spike recoveries were within acceptance criteria.

6. All blank spike recoveries were within acceptance criteria.

7. The method blank was below the reporting limit for all target analytes.

8. The sample is reported on a dry weight basis.

9. All internal standard area and retention time criteria were met.

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

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

ri\group\data\2012\voa\we hanford\1204070jes.doc

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

BEEEaREE"S



12. Manual integrations are performed according to SOP QA-125 to produce quality data with
utmost integrity. All manual integrations are required to be technically valid and properly

documented. Appropriate technical flags are defined in the Glossary ("Technical Flags For
Manual Integration").

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."”

5 \ ultrhz
fain Daniels Date
LvL Laboratory Manager

BEEEanE1a



GLOSSARY

DATA QUALIFIERS

NQ

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

Indicates an estimated value. This flag is used under the following circumstances: 1) when
estimating a concentration for tentatively identified compounds (TICs) where a 1:1

response 1s assumed; or 2) when the mass spectral data indicate the presence of a compourd

that meets the identification criteria but the result is less than the specified detection limit
but greater than zero. For example, if the limit of detection is 10 ug/L and a concetration of
3 ug/L is calculated, it is reported as 37.

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

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

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

Interference.
Result qualitatively confirmed but not able to quantify.

Indicates that a TIC is a suspected aldo}condensation product.

Indicates presumptive evidence of a compound. This flag is only used for
tentatively identified compounds (TICs), where the identification is based on a mass
spectral library search. It is applied to all TIC results. For generic characterization
of a TIC, such as chlorinated hydrocarbon, the N code is not used.

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

L4

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

BEBaEaaa11



GLOSSARY

ABBREVIATIONS

BS - Indicates blan}( spike in which reagen’t. grade water is spiked with the CLP matrix: spike
solutions and carried through all the steps in the method. Spike recoveries are reported.

BSD = Indicates blank spike duplicate.

MS = Indicates matrix spike.

MSD = Indicatés matrix spike duplicate.

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

NA = Not Applicable.

DF¥ = Dilution Factor.

NR = Not Required.

SP,Z = . Indicates Spiked Compound.

BoBaEanE1 2



TECHNICAL FLAGS FOR MANUAL INTEGRATION

Manual quan modifications are performed routinely to improve the data

quality for a variety of technical reasons. Documentation of these modifications should
be clear and concise. The following “flags" are used to indicate the technical reasons for
quan modifications:

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

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

RI - Routine Integration: routine integrations are performed for some

analytes that are consistently integrated improperly by the
autornatic integration programs. Examples are the
dichlorobenzene isomers on the VOA packed column and
benzo(b)fluoranthene/benzo(k)fluoranthene which are poorly
resolved on the BNA column.

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

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

signal., or other interference. -

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

BEBEaRE 13



264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

A glivtsion 5 £

WC-Hanford, Inc. Project: RC-228

2620 Fermi Avenue Project Number: K3873 Reported:

Richland WA, 99354 Project Manager: Joan Kessner 04/26/2012 15:43

J1IPOW3
1204070-01 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Volatile Organic Compounds by SW846 8260B
1,1,1-Trichloroethane 5.52 U 5.52 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
1,1,2,2-Tetrachloroethane 5.52 U 5.52 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
1,1,2-Trichloroethane 5.52 U 5.52 ug/kg dry 1 1204225 04/19/2012 04/19/2012 8260B
1,1-Dichloroethane 5.52 U 5.52 ug/kg dry 1 1204225 04/19/2012 04/19/2012 8260B
1,1-Dichloroethene 5.52 8] 5.52 ug/kg dry 1 1204225 04/19/2012 04/19/2012 8260B
1,2-Dichloroethane 6.62 8] 6.62 ug/kg dry 1 1204225 04/19/2012 04/19/2012 8260B
1,2-Dichloroethene (total) 5.52 8) 5.52 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
1,2-Dichloropropane 5.52 0) 5.52 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
2-Butanone 13.2 8) 13.2 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
2-Hexanone 13.2 8) 13.2 ug/kg dry 1 1204225 04/19/2012 04/19/2012 8260B
4-Methyl-2-pentanone 13.2 8) 13.2 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
Acetone 13.2 U 13.2 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
Benzene 5.52 U 5.52 ug/kg dry 1 1204225 04/19/2012 04/19/2012 8260B
Bromodichloromethane 6.62 U 6.62 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
Bromoform 5.52 8) 5.52 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
Bromomethane 11.0 U 11.0 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
Carbon Disulfide 5.52 U 5.52 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
Carbon Tetrachloride 5.52 U 5.52 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
Chlorobenzene 5.52 U 5.52 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
Chloroethane 11.0 8) 11.0 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
Chloroform 5.52 U 5.52 ug/kg dry 1 1204225 04/19/2012 04/19/2012 8260B
Chloromethane 11.0 U 11.0 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
cis-1,2-Dichloroethene 5.52 6] 5.52 ug/kg dry 1 L204225 04/19/2012  04/19/2012 8260B
cis-1,3-Dichloropropene 5.52 U 5.52 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
Dibromochloromethane 5.52 U 5.52 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
Ethylbenzene 5.52 U 5.52 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
Methylene Chloride 6.62 U 6.62 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
Styrene 5.52 U 5.52 ug/kg dry 1 1204225 04/19/2012 04/19/2012 8260B
Tetrachloroethene 5.52 U 5.52 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
trans-1,2-Dichloroethene 5.52 U 5.52 ug/kg dry 1 1204225 04/19/2012 04/19/2012 8260B
Toluene 5.52 U 5.52 ug/kg dry 1 1204225 04/19/2012 04/19/2012 8260B
trans-1,3-Dichloropropene 5.52 U 5.52 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
Trichloroethene 5.52 U 5.52 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
Vinyl chloride 11.0 §) 11.0 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
Xylenes, total 552 U 5.52 ug/kg dry 1 L204225 04/19/2012 04/19/2012 8260B
Surrogate: 1,2-Dichloroethane-d4 120 % 60-130 L204225 04/19/2012 04/19/2012  8260B

BEEEanE14



& ciivision of fbevdine Anedytioot O

264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228

2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/26/2012 15:43
JIPOW3
1204070-01 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Volatile Organic Compounds by SW846 8§260B
Surrogate: Toluene-d8 91 % 72-117 L204225 04/19/2012 04/19/2012  8260B
Surrogate: 4-Bromofluorobenzene 108 % 72-144 L204225 04/19/2012 04/19/2012  8260B
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

UONVILLE LABORATORY

wasion of Ebarine Anchdion! Comporation

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/26/2012 15:43

Volatile Organic Compounds by SW846 8260B - Quality Control

Lionville Laboratory
Reporting Spike Source %REC RPD

Analyte Result and Qualifiers Limit Units Level Result %REC  Limits RPD Limit
Batch L.204225 - SW 5035A
Blank (1204225-BLK1) Prepared & Analyzed: 04/19/2012
1,1,1-Trichloroethane 5.00 U 5.00 ug/kg wet
1,1,2,2-Tetrachloroethane 5.00 U 5.00 ug/kg wet
1,1,2-Trichloroethane 5.00 U 5.00 ug/kg wet
1,1-Dichloroethane 5.00 U 5.00 ug/kg wet
1,1-Dichlorocthene 5.00 Y 5.00 ug/kg wet
1,2-Dichloroethane 6.00 U 6.00 ug/kg wet
1,2-Dichloroethene (total) 5.00 u 5.00 ug/kg wet
1,2-Dichloropropane 5.00 U 5.00 ug/kg wet
2-Butanone 12.0 0] 12.0 ug/kg wet
2-Hexanone 12.0 U 12.0 ug/kg wet
4-Methyl-2-pentanone 12.0 U 12.0 ug/kg wet
Acetone 12.0 U 12.0 ug/kg wet
Benzene 5.00 U 5.00 ug/kg wet
Bromodichloromethane 6.00 u 6.00 ug/kg wet
Bromoform 5.00 U 5.00 ug/kg wet
Bromomethane 10.0 U 10.0 ug/kg wet
Carbon Disulfide 5.00 U 5.00 ug/kg wet
Carbon Tetrachloride 5.00 U 5.00 ug/kg wet
Chlorobenzene 5.00 U 5.00 ug/kg wet
Chloroethane 10.0 U 10.0 ug/kg wet
Chloroform 5.00 8] 5.00 ug/kg wet
Chloromethane 10.0 U 10.0 ug/kg wet
cis-1,2-Dichloroethene 5.00 U 5.00 ug/kg wet
cis-1,3-Dichloropropene 5.00 U 5.00 ug/kg wet
Dibromochloromethane 5.00 U 5.00 ug/kg wet
Ethylbenzene 5.00 U 5.00 ug/kg wet
Methylene Chloride 6.00 U 6.00 ug/kg wet
Styrene 5.00 U 5.00 ug/kg wet
Tetrachloroethene 5.00 U 5.00 ug/kg wet
trans-1,2-Dichlorocthene 5.00 U 5.00 ug/kg wet
Toluene 5.00 U 5.00 ug/kg wet
trans-1,3-Dichloropropene 5.00 U 5.00 ug/kg wet
Trichloroethene 5.00 9] 5.00 ug/kg wet
Vinyl chloride 10.0 U 10.0 ug/kg wet
Xylenes, total 5.00 u 5.00 ug/kg wet
Surrogate: 1,2-Dichloroethane-d4 61.9 uglkg wet  50.000 124 60-130
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

‘WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/26/2012 15:43

Volatile Organic Compounds by SW846 8260B - Quality Control

Lionville Laboratory
Reporting Spike Source %REC RPD

Analyte Result and Qualifiers Limit Units Level Result %REC  Limits RPD Limit
Batch L.204225 - SW 5035A
Blank (L204225-BLK1) Prepared & Analyzed: 04/19/2012
Surrogate: Toluene-d8 46.2 uglkgwet  50.000 92 72-117
Surrogate: 4-Bromofluorobenzene 529 uglkg wet  50.000 106 72-144
LCS (L204225-BS1) Prepared & Analyzed: 04/19/2012
1,1,1-Trichlorocthane 56.4 5.00 ug/kg wet  50.000 113 65-130
1,1,2,2-Tetrachloroethane 38.0 5.00 ug’kg wet  50.000 76 50-130
1,1,2-Trichloroethane 41.4 5.00 ug/kg wet  50.000 83 60-125
1,1-Dichloroethane 49.8 5.00 ug/kg wet  50.000 100 70-130
1,1-Dichloroethene 48.4 5.00 ug/kg wet  50.000 97 60-130
1,2-Dichloroethane 56.2 6.00 ug/kgwet  50.000 112 60-130
1,2-Dichloroethene (total) 94.1 5.00 ug/kg wet  100.00 94 75-125
1,2-Dichloropropane 47.8 5.00 ug/kg wet  50.000 96 70-130
2-Butanone 38.2 12.0 ug/kgwet  50.000 76 20-200
2-Hexanone 36.4 12.0 ug/kg wet  50.000 73 20-200
4-Methyl-2-pentanone 317 12.0 ug/kg wet  50.000 75 40-150
Acetone 35.7 12.0 ug/kg wet  50.000 71 15-240
Benzene 43.8 5.00 ug/kg wet  50.000 88 75-125
Bromodichloromethane 53.0 6.00 ug/kg wet  50.000 106 65-135
Bromoform 44.6 5.00 ug/kg wet  50.000 89 60-130
Bromomethane 50.1 10.0 ug/kg wet  50.000 100 40-150
Carbon Disulfide 472 5.00 ug/kgwet  50.000 94 55-140
Carbon Tetrachloride 57.5 5.00 ug/kg wet  50.000 115 60-135
Chlorobenzene 43.8 5.00 ug/kg wet  50.000 88 70-125
Chloroethane 47.8 10.0 ug/kg wet  50.000 96 50-150
Chloroform 53.6 5.00 ug/kg wet  50.000 107 70-130
Chloromethane 47.6 10.0 ug/kg wet  50.000 95 40-130
cis-1,2-Dichloroethene 45.9 5.00 ug/kg wet  50.000 92 70-125
cis-1,3-Dichloropropene 43.4 5.00 ug/kg wet  50.000 87 70-125
Dibromochloromethane 46.2 5.00 ug/kg wet  50.000 92 65-125
Ethylbenzene 43.1 5.00 ug/kgwet  50.000 86 70-125
Methylene Chloride 444 6.00 ug’kg wet  50.000 89 45-140
Styrene 44 4 5.00 ug/kg wet  50.000 89 70-125
Tetrachloroethene 47.1 5.00 ug/kg wet  50.000 94 60-130
trans-1,2-Dichloroethene 48.2 5.00 ug/kg wet  50.000 96 65-130
Toluene 41.6 5.00 ug/kg wet  50.000 83 70-125
trans-1,3-Dichloropropene 46.4 5.00 ug’kg wet  50.000 93 65-125
Trichloroethene 48.6 5.00 ug/kg wet  50.000 97 70-130
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

Fax: 610-280-3041

sion of fhaviine Anciytioed Qonporafion

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/26/2012 15:43

Volatile Organic Compounds by SW846 8260B - Quality Control

Lionville Laboratory
Reporting Spike Source %REC RPD

Analyte Result and Qualifiers Limit Units Level Result %REC  Limits RPD Limit
Batch 1204225 - SW 5035A
LCS (1.204225-BS1) Prepared & Analyzed: 04/19/2012
Vinyl chloride 45.8 10.0 ug/kg wet  50.000 92 50-150
Xylenes, total 134 5.00 ug/kg wet 150.00 89 70-125
Surrogate: 1,2-Dichloroethane-d4 574 ug/kgwet  50.000 115 60-130
Surrogate: Toluene-d8 44.5 uglkgwet  50.000 89 72-117
Surrogate: 4-Bromofluorobenzene 48.5 uglkg wet  50.000 97 72-144
Matrix Spike (L204225-MS1) Source: 1204070-01 Prepared & Analyzed: 04/19/2012
1,1,1-Trichloroethane 71.5 5.78 ug/kg dry 57.761 5520 124 65-130
1,1,2,2-Tetrachloroethane 439 5.78 ugkgdry  57.761 552U 76 50-130
1,1,2-Trichloroethane 513 5.78 ugkgdry  57.761 552U 89 60-125
1,1-Dichloroethane 56.4 5.78 ug/kg dry 57.761 552U 98 70-130
1,1-Dichloroethene 50.0 5.78 uglkg dry  57.761 552U 87 60-130
1,2-Dichloroethane 73.8 6.93 ugkgdry  57.761 662U 128 60-130
1,2-Dichloroethene (total) 101 5.78 ug/kgdry  115.52 552U 87 75-125
1,2-Dichloropropane 58.7 5.78 ug/kg dry 57.761 5520 102 70-130
2-Butanone 47.8 13.9 ugkgdry  57.761 132U 83 20-200
2-Hexanone 46.3 13.9 ug/kg dry 57.761 1320 80 20-200
4-Methyl-2-pentanone 49.2 13.9 ug/kg dry 57.761 132U 85 40-150
Acetone 48.5 13.9 ughkgdry  57.761 132U 84 15-240
Benzene 51.5 5.78 ugkgdry  57.761 552U 89 75-125
Bromodichloromethane 69.2 6.93 ug/kg dry 57.761 6.62U 120 65-135
Bromoform 59.7 5.78 ugkgdry  57.761 552U 103 60-130
Bromomethane 51.7 11.6 ugkgdry  57.761 11.0U 89 40-150
Carbon Disulfide 48.9 5.78 ugkgdry  57.761 552U 85 55-140
Carbon Tetrachloride 73.9 5.78 ug/kg dry 57.761 5520 128 60-135
Chlorobenzene 52.4 5.78 ugkgdry  57.761 552U 91 70-125
Chloroethane 49.8 11.6 ug/kg dry 57.761 11.0U 86 50-150
Chloroform 65.6 5.78 ug/kgdry  57.761 552U 114 70-130
Chloromethane 48.8 11.6 ughkgdry  57.761 110U 84 40-130
cis-1,2-Dichloroethene 50.0 5.78 ugkgdry  57.761 5520 87 70-125
cis-1,3-Dichloropropene 53.0 5.78 ug/kgdry  57.761 5520 92 70-125
Dibromochloromethane 60.1 5.78 ugkgdry  57.761 552U 104 65-125
Ethylbenzene 523 5.78 ug/kg dry 57.761 5520 91 70-125
Methylene Chloride 45.0 6.93 ugkgdry  57.761 662U 78 45-140
Styrene 54.0 5.78 ug/kgdry  57.761 552U 93 70-125
Tetrachloroethene 56.4 5.78 ug/kg dry 57.761 5520 98 60-130
trans-1,2-Dichloroethene 50.6 5.78 ug/kg dry 57.761 552U 88 65-130
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LONVILLE LABORATORY
A ciivision of Eherine Anciiioa Qoupnirion

264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.

Project: RC-228

2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/26/2012 15:43
Volatile Organic Compounds by SW846 8260B - Quality Control
Lionville Laboratory
Reporting Spike  Source %REC RPD
Analyte Result and Qualifiers Limit Units Level Result %REC  Limits RPD Limit
Batch 1204225 - SW 5035A
Matrix Spike (L204225-MS1) Source: 1204070-01 Prepared & Analyzed: 04/19/2012
Toluene 489 5.78 ugkgdry  57.761 552U 85 70-125
trans-1,3-Dichloropropene 58.9 5.78 ughkgdry 57761 552U 102 65-125
Trichloroethene 62.6 5.78 ug/kgdry  57.761 552U 108 70-130
Vinyl chloride 45.8 11.6 ugkgdry 57.761 110U 79 50-150
Xylenes, total 159 5.78 ug/kg dry 173.28 5520 92 70-125
Surrogate: 1,2-Dichloroethane-d4 74.8 uglkgdry  57.761 130 60-130
Surrogate: Toluene-d8 515 uglkgdry  57.761 89 72-117
Surrogate: 4-Bromofluorobenzene 59.7 uglkgdry  57.761 103 72-144
Matrix Spike Dup (L204225-MSD1) Source: 1204070-01 Prepared & Analyzed: 04/19/2012
1,1,1-Trichloroethane 673 5.50 uglkgdry  54.976 552U 122 65-130 1 20
1,1,2,2-Tetrachloroethane 39.2 5.50 ughkgdry 54976 552U 71 50-130 6 20
1,1,2-Trichloroethane 46.6 5.50 ugkgdry  54.976 552U 85 60-125 5 20
1,1-Dichloroethane 52.0 5.50 ug/kgdry  54.976 552U 95 70-130 3 20
1,1-Dichloroethene 494 5.50 uglkgdry  54.976 552U 90 60-130 4 20
1,2-Dichloroethane 70.0 6.60 ugkgdry  54.976 662U 127 60-130 04 20
1,2-Dichloroethene (total) 94.1 5.50 ugkgdry  109.95 552U 86 75-125 2 20
1,2-Dichloropropane 51.7 5.50 ug/kgdry  54.976 552U 94 70-130 8 20
2-Butanone 40.6 13.2 ugkgdry 54976 1320 74 20-200 11 20
2-Hexanone 452 13.2 uglkgdry  54.976 132U 82 20-200 3 20
4-Methyl-2-pentanone 46.0 13.2 ugkgdry 54976 132U 84 40-150 2 20
Acetone 40.7 13.2 ug/kg dry 54.976 132U 74 15-240 12 20
Benzene 48.6 5.50 ugkgdry 54976 552U 88 75-125 0.8 20
Bromodichloromethane 64.1 6.60 ugkgdry  54.976 662U 117 65-135 3 20
Bromoform 54.9 5.50 ugkgdry 54976 552U 100 60-130 3 20
Bromomethane 53.7 11.0 ugkgdry  54.976 11.0U 98 40-150 9 20
Carbon Disulfide 47.6 5.50 ug/kgdry 54976 552U 86 55-140 2 20
Carbon Tetrachloride 69.7 5.50 ugkgdry  54.976 5520 127 60-135 0.8 20
Chlorobenzene 48.5 5.50 ug/kgdry 54976 552U 88 70-125 3 20
Chloroethane 493 11.0 uglkgdry  54.976 11.0U 90 50-150 4 20
Chloroform 60.5 5.50 uglkgdry  54.976 552U 110 70-130 3 20
Chloromethane 45.7 11.0 uglkgdry  54.976 110U 83 40-130 2 20
cis-1,2-Dichloroethene 46.9 5.50 ug/kgdry  54.976 552U 85 70-125 2 20
cis-1,3-Dichloropropene 48.7 5.50 ug/kgdry  54.976 552U 88 70-125 4 20
Dibromochloromethane 54.9 5.50 ugkgdry 54976 5520 100 65-125 4 20
Ethylbenzene 46.8 5.50 ugkgdry  54.976 552U 85 70-125 6 20
Methylene Chloride 43.2 6.60 ugkgdry  54.976 6.62U 78 45-140 0.7 20
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/26/2012 15:43

Volatile Organic Compounds by SW846 8260B - Quality Control

Lionville Laboratory

Reporting Spike Source %REC RP D
Analyte Result and Qualifiers Limit Units Level Result  %REC  Limits RPD Limit
Batch L204225 - SW 5035A
Matrix Spike Dup (L204225-MSD1) Source: 1204070-01 Prepared & Analyzed: 04/19/2012
Styrene 49.4 5.50 ugkgdry  54.976 552U 90 70-125 4 20
Tetrachloroethene 524 5.50 ughkgdry 54976 552U 95 60-130 3 20
trans-1,2-Dichloroethene 472 5.50 ughkgdry  54.976 552U 86 65-130 2 20
Toluene 45.1 5.50 ughkgdry 54976 552U 82 70-125 3 20
trans-1,3-Dichloropropene 55.1 5.50 ug/kg dry 54976 552U 100 65-125 2 20
Trichloroethene 60.5 5.50 ughkgdry 54976 552U 110 70-130 2 20
Vinyl chloride 454 11.0 ughkgdry 54976 110U 83 50-150 4 20
Xylenes, total 147 5.50 ughkgdry  164.93 552U 89 70-125 3 20
Surrogate: 1,2-Dichloroethane-d4 70.6 ug/lkgdry  54.976 129 60-130
Surrogate: Toluene-d8 475 uglkgdry  54.976 86 72-117
Surrogate: 4-Bromofluorobenzene 54.6 uglkgdry  54.976 99 72-144
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PREPARATION BENCH SHEET

BRBEEaRa 2

1L.204225
Lionville Laboratory Printed: 4/20/2012 10:03:55AM —
Matrix: Solid Prepared using: VOAGCMS - SW 5035A Surrogate used: 0902344
Initial Final ul ul

Lab Number Analysis Prepared (3] (mL) Spike ID | Source ID Spike [Surrogate Client Extraction Comments
1204070-01 8260B TCL VOC .oa\ 19/2012 14:55'| 475 5 5 WC-Hanford, Inc.

1204225-BLK1 | QC 04/19/2012 14:21- 5 5 5

1£204225-BS1 QC 04/19/2012 13:10° 5 5 1200518 5 5

1204225-MS1 QC 04/19/2012 15:30-| 4.54 5 1200518  {1204070-01 5 5

1204225-MSD1 | QC 04/19/2012 16:04°| 4.77 5 1200518 1204070-01 5 S

AT,
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E
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Date
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/07/2012 15:23

Analytical Report for TCLP Volatiles by SW846 1311/8260B

[ Sample ID Laboratory ID Matrix Date Sampled Date Received

1204070-01 Soil 04/17/2012 13:17 04/19/2012 09:35

J1IPOW3
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764 Welsh Pool Road
Exton, Pennsylvania 19341
Phone (810) 280-3000

Fax {810} 280-3041
Case Narrative
Client: WC-HANFORD RC-228 K3873 W.0. #: 60049-001-001-0001-00
LVL #: 1204070 Date Received: 04-19-2012

GC/MS VOLATILE - TCLP

One (1) leachate sample was generated from a soil sample collected on 04-17-2012.

The sample and associated QC samples were leached 04-25-2012 and analyzed 04-26-2012
according to criteria set forth in Lionville Laboratory SOPs. The leaching procedure was based
on SW846 Method 1311 and the analysis procedure was based on SW846 Method 8260B.

Lionville Laboratory (LvL) is NELAP accredited by the State of Pennsylvania. For a complete
listing of accrediting authorities and the corresponding analytes/methods, please contact your
Project Manager. LvL certifies that all test results meet the requirements of NELAC with any
exception noted in the following statements:

1. The results presented in this report are derived from a sample that met LvL’s sample
acceptance policy.

2. The samples were analyzed within recommended holding time.
3. All samples were analyzed with a 5-fold instrument dilution due to the leachate matrix;

however, all TCLP regulatory limits were achieved. Reporting limits have been adjusted
to reflect the necessary dilutions.

4, All obtainable surrogate recoveries were within acceptance criteria.

5. All matrix spike recoveries were within acceptance criteria.

6. All blank spike recoveries were within acceptance criteria.

7. The method blanks were below the reporting limit for all target compounds.

8. All internal standard area and retention time criteria were met.

9. All 1nitial calibrations associated with this data set were within acceptance criteria.
10.  All continuing calibration standards analyzed prior to sample extracts were within

acceptance criteria.

ri\group\data\2012\voaiwc hanford\1204070jes_leach.doc

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral parts of the analytical
data. Therefore, this report should only be reproduced in its entirety of pages.
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11. Manual integrations are performed according to SOP QA-125 to produce quality data
with utmost integrity. All manual integrations are required to be technically valid and
properly documented. Appropriate technical flags are defined in the Glossary
("Technical Flags For Manual Integration").

12. "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."

ﬂi Sz

Iain Daniels () Date
Laboratory Manager
Lionville Laboratory
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GLOSSARY

DATA QUALIFTERS

NQ

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

Indicates an estimated value. This flag is used under the following circumstances: 1) when
estimating a concentration for tentatively identified compounds (TICs) where a 1:1

response is assumed; or 2) when the mass spectral data indicate the presence of a compourd

that meets the identification criteria but the result is less than the specified detection limit
but greater than zero. For example, if the limit of detection is 10 ug/L and a concetration of
3 ug/L is calculated, it is reported as 37J.

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

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

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

Interference.
Result qualitatively confirmed but not able to quantify.

Indicatesthat a TIC is a suspected aldolcondensation product.

Indicates presumptive evidence of a compound. This flag is only used for
tentatively identified compounds (TICs), where the identification is based on a mass
spectral library search. It is applied to all TIC results. For generic characterization
of a TIC, such as chlorinated hydrocarbon, the N code is not used.

This flag 1s used for a2 TIC compound which is quantified relative to a
response factor generated from a daily calibration standard (rather than
quantified relative to the closest internal standard).

.

Additional qualifiers used as required are explained in the case narmrative.
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GLOSSARY

ABBREVIATIONS

BS = | Indicates ‘blanfk spike m which reagent- grade water 1s spiked with the CLP matrix: spike
solutions and carried through all the steps in the method. Spike recoveries are reported.

BSD = Indicates blank spike duplicate.

MS = Indicates matrix spike.

MSD = Indicatés matrix spike duplicate.

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

NA = Not Applicable.

DF = Dilution Factor.

NR = Not Required.

SP,Z = . Indicates Spiked Compound.
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TECHNICAL FLAGS FOR MANUAL INTEGR.ATION

Manual quan modifications are performed routinely to improve the data

quality for a variety of technical reasons. Documentation of these modifications should
be clear and concise. The following “flags" are used to indicate the technical reasons for
quan modifications:

MP - Missed Peak: Manually added peak not found by automatic

quan program.
PA - Peak Assignment: quan report was changed to reflect correct peak
assignment.
RI - Routine Integration: routine integrations are performed for some

analytes that are consistently integrated improperly by the
automatic mtegration programs. Examples are the
dichlorobenzene isomers on the VOA packed column and
benzo(b)fluoranthene/benzo(k)fluoranthene which are poorly
resolved on the BNA column.

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

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

signal., or other interference. -

PI - Proper Integration: a peak with poor or inconsistent integration
(e.g., excessive tail) was properly integrated manually.
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

TORY Fax: 610-280-3041

A civtsion of Ebeddine Ancdaioas Comoration

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/07/2012 15:23
JIPOW3
1204070-01 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

TCLP Volatiles by SW846 1311/8260B

Vinyl chloride 0.05 U 0.05 mg/L 5 L204310 04/26/2012 04/26/2012 8260B
1,1-Dichloroethene 0.02 U 0.02 mg/L 5 L204310 04/26/2012 04/26/2012 8260B
2-Butanone 0.05 U 0.05 mg/L 5 L204310 04/26/2012 04/26/2012 8260B
Chloroform 0.02 U 0.02 mg/L 5 L204310 04/26/2012 04/26/2012 8260B
Carbon Tetrachloride 0.02 U 0.02 mg/L 5 L204310 04/26/2012 04/26/2012 8260B
Benzene 0.02 U 0.02 mg/L 5 L204310 04/26/2012 04/26/2012 8260B
1,2-Dichloroethane 0.02 U 0.02 mg/L 5 L204310 04/26/2012 04/26/2012 8260B
Trichloroethene 0.02 U 0.02 mg/L 5 L204310 04/26/2012 04/26/2012 8260B
Tetrachloroethene 0.02 U 0.02 mg/L 5 L204310 04/26/2012 04/26/2012 8260B
Chlorobenzene 0.02 U 0.02 mg/L 5 L204310 04/26/2012 04/26/2012 8260B
Surrogate: 1,2-Dichloroethane-d4 95 % 60-140 L204310 04/26/2012 04/26/2012  8260B
Surrogate: Toluene-d8 78 % 65-120 L204310 04/26/2012 04/26/2012  8260B
Surrogate: 4-Bromofluorobenzene 94 % 75-130 L204310 04/26/2012 04/26/2012  8260B
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

A cirsion of Ebediine Ancttio

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/07/2012 15:23

TCLP Volatiles by SW846 1311/8260B - Quality Control

Lionville Laboratory
Reporting Spike Source %REC RPD

Analyte Result and Qualifiers Limit Units Level Result %REC  Limits RPD Limit
Batch 1.204310 - SW 5030B
Blank (L204310-BLK1) Prepared & Analyzed: 04/26/2012
Vinyl chloride 0.01 U 0.01 mg/L
1,1-Dichloroethene 0.005 U 0.005 mg/L
2-Butanone 0.01 U 0.01 mg/L
Chloroform 0.005 U 0.005 mg/L
Carbon Tetrachloride 0.005 U 0.005 mg/L
Benzene 0.005 U 0.005 mg/L
1,2-Dichloroethane 0.005 U 0.005 mg/L
Trichloroethene 0.005 U 0.005 mg/L
Tetrachloroethene 0.005 U 0.005 mg/L
Chlorobenzene 0.005 U 0.005 mg/L
Surrogate: 1,2-Dichloroethane-d4 0.0484 mg/L 0.050000 97 60-140
Surrogate: Toluene-d8 0.0397 mg/L 0.050000 79 65-120
Surrogate: 4-Bromofluorobenzene 0.0503 mg/L 0.050000 101 75-130
Blank (1L204310-BLK?2) Prepared & Analyzed: 04/26/2012
Vinyl chloride 0.05 U 0.05 mg/L
1,1-Dichloroethene 0.02 U 0.02 mg/L
2-Butanone 0.05 U 0.05 mg/L
Chloroform 0.02 U 0.02 mg/L
Carbon Tetrachloride 0.02 u 0.02 mg/L
Benzene 0.02 U 0.02 mg/L
1,2-Dichloroethane 0.02 U 0.02 mg/L
Trichloroethene 0.02 U 0.02 mg/L
Tetrachloroethene 0.02 U 0.02 mg/L
Chlorobenzene 0.02 U 0.02 mg/L
Surrogate: 1,2-Dichloroethane-d4 0.239 mg/L 0.25000 96 60-140
Surrogate: Toluene-d8 0.196 mg/L 0.25000 78 65-120
Surrogate: 4-Bromofluorobenzene 0.242 mg/L 0.25000 97 75-130
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/07/2012 15:23

TCLP Volatiles by SW846 1311/8260B - Quality Control

Lionville Laboratory
Reporting Spike  Source %REC RPD

Analyte Result and Qualifiers Limit Units Level Result %REC  Limits RPD Limit
Batch 1204310 - SW 5030B
LCS (L.204310-BS1) Prepared & Analyzed: 04/26/2012
Vinyl chloride 0.04 0.01 mg/L 0.050000 78 55-135 20
1,1-Dichloroethene 0.05 0.005 mg/L 0.050000 101 65-140 20
2-Butanone 0.05 0.01 mg/L 0.050000 98 20-200 20
Chloroform 0.05 0.005 mg/L 0.050000 102 75-125 20
Carbon Tetrachloride 0.05 0.005 mg/L 0.050000 94 65-130 20
Benzene 0.05 0.005 mg/L 0.050000 95 75-125 20
1,2-Dichloroethane 0.05 0.005 mg/L, 0.050000 100 60-140 20
Trichloroethene 0.05 0.005 mg/L 0.050000 96 75-125 20
Tetrachloroethene 0.04 0.005 mg/L 0.050000 85 70-130 20
Chlorobenzene 0.05 0.005 mg/L 0.050000 93 75-125 20
Surrogate: 1,2-Dichloroethane-d4 0.0471 mg/L 0.050000 94 60-140
Surrogate: Toluene-d8 0.0391 mg/L 0.050000 78 65-120
Surrogate: 4-Bromofluorobenzene 0.0487 mg/L 0.050000 97 75-130
Matrix Spike (L204310-MS1) Source: 1204070-01 Prepared & Analyzed: 04/26/2012
Vinyl chloride 0.18 D 0.05 mg/L 0.25000 005U 70 55-135 20
1,1-Dichloroethene 0.25 D 0.02 mg/L 0.25000 0.02U 10t 65-140 20
2-Butanone 0.23 D 0.05 mg/L 0.25000 0.05U 93 20-200 20
Chloroform 0.26 D 0.02 mg/L 0.25000 0.02U 102 75-125 20
Carbon Tetrachloride 0.25 D 0.02 mg/L 0.25000 002U 98 65-130 20
Benzene 0.24 D 0.02 mg/L 0.25000 002U 96 75-125 20
1,2-Dichloroethane 0.25 D 0.02 mg/L 0.25000 002U 99 60-140 20
Trichloroethene 0.24 D 0.02 mg/L 0.25000 0.02U 96 75-125 20
Tetrachlorocthene 0.21 D 0.02 mg/L 0.25000 002U 86 70-130 20
Chlorobenzene 0.24 D 0.02 mg/L 0.25000 0.02U 96 75-125 20
Surrogate: 1,2-Dichloroethane-d4 0.233 mg/L 0.25000 93 60-140
Surrogate: Toluene-d8 0.197 mg/L 0.25000 79 65-120
Surrogate: 4-Bromofluorobenzene 0.244 mg/L 0.25000 97 75-130
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

sior of Eberiine Anodvlioot Cowen

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/07/2012 15:23

TCLP Volatiles by SW846 1311/8260B - Quality Control

Lionville Laboratory

Reporting Spike Source %REC RPD
Analyte Result and Qualifiers Limit Units Level Result %REC  Limits RPD Limit
Batch L.204310 - SW 5030B
Matrix Spike Dup (L204310-MSD1) Source: 1204070-01 Prepared & Analyzed: 04/26/2012
Vinyl chloride 0.19 D 0.05 mg/L 0.25000 005U 76 55-135 8 20
1,1-Dichloroethene 0.26 D 0.02 mg/L 0.25000  0.02U 102 65-140 1 20
2-Butanone 0.25 D 0.05 mglL 025000 0.05U 98 20-200 6 20
Chloroform 0.25 D 0.02 mg/L 0.25000 0.02U 101 75-125 0.6 20
Carbon Tetrachloride 0.25 D 0.02 mg/L 0.25000 002U 100 65-130 2 20
Benzene 0.24 D 0.02 mg/L 0.25000 002U 97 75-125 04 20
1,2-Dichloroethane 0.25 D 0.02 mg/L 025000 002U 100  60-140 0.6 20
Trichloroethene 0.25 D 0.02 mg/L 0.25000 0.02U 99 75-125 3 20
Tetrachloroethene 0.22 D 0.02 mgL 025000 002U 87 70-130 2 20
Chlorobenzene 0.24 D 0.02 mg/L 025000 002U 95 75-125 1 20
Surrogate: 1,2-Dichloroethane-d4 0.238 mg/L 0.25000 95 60-140
Surrogate: Toluene-d8 0.201 mg/L 0.25000 80 65-120
Surrogate: 4-Bromofluorobenzene 0.246 mg/L 0.25000 99 75-130
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Lionville Laboratory Incorporated

"TCLP EXTRACTION RECORD

Logbook # 2 29

' (VO_LATILES.)
Start Date: 7-25-1 L End Date: 4 -7.6-( 2~ Tumbler Speed: 30 | RPM
Start Time:___ /() ”50 End Time: 0430 Leachate Batch # /2042 7T
Analyst: : Analyst: 24 Leachate Page: ¢ _of

=~ I SOP: SPH1311.2- Rev 01C
’ pH of Extractlon Fluid:. '

Room Temp.(°C)_2¢/ 2{

(start/finish)

coc # /2,.(91?/0762;#0/
ClientID#___J] POWIZS. =
ZHE# 22 - o
Sample Wt.(Q); 1D
Extract Fluid Vol (mL) 200

| Initial Filtrate Added:

Initial Filtration Data and Comments:

Solids: - % /' NA K labT

ZHE Still Pressurized after Extractlon(cwcleON

coc#_LZOUZ _9/720£;
ClientID# VA F+
ZHE #: /4;*} 3 K

Sample Wt.(g); . /0 e
Extract Fluid Vol. (mL) 2«0’0 .

_ Solids:

4 Inltlal Flltratlon Data and Comments:

% / NA o
)
Initial Filtrate Added: 6[)‘1/\’ /<-

ZHE Still Pressurized after Extraction(circle) @)\I

COC#
ClentID# - -
ZHE# _ N
Sample WE(GF™™
Extract Fluid Vol.(mD¥_ -

| Solids:

Initial Filtration Data and Comments:
% / NA

Initial Filtrate Added:
ZHE Still Pressurized after Extraction(circle) Y N

COC#
Client ID# _
ZHE#. __
&l Sample Wt.(g):--
. || Extract Fluid Vol.(mL); -

1 Solids:

[ Ihitial Filtrate Added: ‘
ZHENSil Pressurized after Extraction(circle) Y N

Initial Filtration Data and Comments:
% [ NA '

CoC#
Client [D#:
ZHE #: .
Sample Wt.(g): -
Extract Fluid Vol.(mL):

1 Solids:

Initial Filtratiqn Data and Comments:

Initial Filtrate Added: 26 ~/~
ZHE Still Pressurized afte#*E{ﬁtlon(cnrc!e})/jY N

COC#
Client ID#:_
ZHE #.
Sample Wt.(g): . :
Extract Fluid Vol.(mL)._

Initial Filtration Data and Comme
Solvids: % [ NA

Initial Filtrate Added:

ZHE Still Pressurized after Extraction(circle) Y N\

Comments:

Reviewed By/Date:

SPI-1311.2-A-0507

N

,Zéfﬂj/ 2

Page #
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PREPARATION BENCH SHEET

1.204310

Lionville Laboratory Printed: 5/1/2012 11:31:48AM

Matrix: Water Prepared using: VOAGCMS - SW 5030B Surrogate used: 0900049
Initial Final ul ul
Lab Number | Analysis Prepared (mL) (mL) Spike ID | Source ID{ Spike |Surrogate Client Extraction Comments
1204070-01 1311/8260B TCLV ZHE VOA 04/26/2012 12:47 5 5 25 WC-Hanford, Inc.
L204310-BLK1 | QC 04/26/2012 11:29 5 5 5
1L204310-BLK2 | QC 04/26/2012 12:12 5 5 25
L204310-BS1 QC 04/26/2012 10:53 5 5 1200518 5 5
L204310-MS1 QC 04/26/2012 13:20 5 5 1200518 1204070-01 25 25
L204310-MSD1 | QC 04/26/2012 13:54 5 5 1200518 1204070-01 25 25
G
. . K
Extracts Relinquished By Date yd Date

Nw:moa Received By

Page 1 of |
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SEMIVOLATILES
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

ABOPAIOR v Fax: 610-280-3041
r of Ebedine Antiviicad Comorgdian
WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/08/2012 10:12.
Analytical Report for Semivolatile Organic Compounds by SW846 8270C
Sample ID Laboratory ID Matrix Date Sampled Date Received ]
JIPOW3 1204070-01 Soil 04/17/2012 13:17 04/19/2012 09:35
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264 Welsh Pool Road
Exton, Pennsylvania 19341
Phone é‘s”i }358%} 3000

Case Narrative

Client: WC-HANFORD RC-228 K3873 W.0. #: 60049-001-001-0001-00
LVL #: 1204070 Date Received: 04-19-2012
SEMIVOLATILE

One (1) soil sample was collected on 04-17-2012.

The sample and associated QC samples were extracted 04-23-2012 analyzed 05-01-2012

according to Lionville Laboratory SOPs. The extraction procedure was based on SW846
Method 3540C, and the analysis procedure was based on SW846 Method 8270C for TCL
Semivolatile target compounds.

Lionville Laboratory (LvL) is NELAP accredited by the State of Pennsylvania. For a complete
listing of accrediting authorities and the corresponding analytes/methods, please contact your
Project Manager. LvL certifies that all test results meet the requirements of NELAC with any
exception noted in the following statements:

1. The results presented in this report are derived from a sample that met LvL’s sample
acceptance policy.

2. The sample was extracted and analyzed within holding time.
3. Non-target compounds were detected in these samples.

4. Three (3) samples required dilution due to the matrix. The samples JIPOW3, L.204251-MS1
and L204251-MSD1 required a 2-fold dilution. Reporting limits have been adjusted to
reflect the necessary dilutions.

5. One (1) of thirty (30) surrogate recoveries were outside acceptance criteria. The loss of the
surrogate 2,4,6-Tribromophenol in the sample J1POW3 appears to be due to a chemical
reaction rather than to a problem with the extraction process. Peaks on the chromatogram
indicate this reaction. The conversion compound has been reported as a non-target
compound in the sample at a retention time of 20.741 minutes. The loss of this surrogate
has been associated with the use of soxhlet extractions.

6. The method blank was below the reporting limit for all target compounds.

7. One (1) of sixty-four (64) blank spike recoveries was outside acceptance criteria. A copy of
the Sample Discrepancy Report (SDR# 12MS095) has been enclosed.

8. All matrix spike recoveries were within acceptance criteria.

r\group\data\2012\bna\we hanford\1204070jes.doc

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral parts of the analytical
data. Therefore, this report should only be reproduced in its entirety of pages.
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9. The sample was reported on a dry weight basis.
10. Allinitial calibrations associated with this data set were within acceptance criteria.

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

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

13. Manual integrations are performed according to SOP QA-125 to produce quality data
with the utmost integrity. All manual integrations are required to be technically valid
and properly documented. Appropriate technical flags are defined in the Glossary
("Technical Flags For Manual Integration™).

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

ALY 58—
Jain Daniels Date
LvL Laboratory Manager
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Lionville Laboratory Sample Discrepancy Report (SDR)  spr# jzmsoe5

Initiator: S.L)QK,ASLJJ(\U Batch: J2e4 070 Parameter: 4§7270¢C
Date: s-g-i4 Samples: Licyisi-45 { Matrix: Soil

Client: witdunbd 2C-22Fk 1674 Method@mcmwwcw/ Prep Batch: [ 2044

1. Reason for SDR

a. COC Discrepancy __ Tech Profile Error . __ Client Request __ Sampler Error on C-O-C
Transcrlptlon Error __ Wrong TestCode  __ Other

b. General Dlscrepancy

__Missing Sample/Extract __ Container Broken __Wrong Sample Pulled __ LabelID's lllegible

__Hold Time Exceeded __ Insufficient Sample' __Preservation Wrong __ Received Past Hold

___Improper Bottle Type __ Not Amenable to Analysis

Note™: Verified by [Log-In] or [Prep Group] (circle)...signature/date:

c. Problem (Include all relevant specific results; attach data if necessary)

low MM?M‘ Z,L{—J:’mi;almol ih L04281-40] but( Joy 2al- msl and L20yag)-mcd )

Gie 0K

2. Known or Probable Causes(s) Hcad{c

{)h&d{ SdBﬂﬂL’ fo evehc A Y W’Wmlo /)@hbi\// C’V
/6¢ Staj

3. Discussioﬁ and Proposed Action Other Description:
_ Re-log v
__ Entire Batch , ‘
__ Following Samples: ' Ny rn‘"‘ 50”\//6 ND , 08 o vt Urfena

___Re-leach | |
___Re-extract Mt g/ Inpic fon e daty
__ Re-digest

Revise EDD

__Change Test Code to / ﬂ /26{/‘57?/[@

Place On/Take Off Hold (circle) A
Vo v

4. Prdject Manager Instructions.. sugnature/date{/\ / L—V (Y\_/ 3] L7
" Concur with Proposed Action
Dlsagree with Proposed Action; See Instructlon
__ Include in Case Narrative
__ Client Contacted:

Date/Person
__ Add
___ Cancel
5. Fingl Action...signature/date: S19 1 Other Explanation:
erified re-{log]{leach][extragf][digest]lanalysis] (circle)

[ncluded in Case Narrative
___Hard Copy COC Revised
___ Electronic COC Revised
___EDD Corrections Completed

When Final Action has been recorded, forward original to QA for diposition.

Route Route

___Lab Manager: Daniels __Metals: Welsh /

___Project Mgr (circle/ Stone __ Inorganic: Perrone /

____Sample Prep (circlej Ford __GC/LC: Carey/

___Log-in: King __ MS VOA: Rubino /
_@l\iﬁ Carden /
__ Uther

QA-139-A-0208
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GLOSSARY

DATA QUALIFIERS

NQ

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

Indicates an estimated value. This flag is used under the following circumstances: 1) when
estimating a concentration for tentatively identified compounds (TICs) where a 1:1

response is assumed; or 2) when the mass spectral data indicate the presence of a compourd

that meets the identification criteria but the result is less than the specified detection limit
but greater than zero. For example, if the limit of detection is 10 ug/L and a concetration of
3 ug/L is calculated, it is reported as 37.

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

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

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

Interference.
Result qualitatively confirmed but not able to quantify.

Indicates that a TIC is a suspected aldo}condensation product.

Indicates presumptive evidence of a compound. This flag is only used for
tentatively identified compounds (TICs), where the identification is based on'a mass
spectral library search. It is applied to all TIC results. For generic characterization
of a TIC, such as chlorinated hydrocarbon, the N code is not used.

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

f

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

ABBREVIATIONS

BS = | Indicates blaqk spike in which reagent‘ grade water is spiked with the CLP matn'x: spike
solutions and carried through all the steps in the method. Spike recoveries are reported.

BSD = Indicates blank spike duplicate.

MS = Indicates matrix spike.

MSD = Indicatés matrix spike duplicate.

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

NA = Not Applicable.

DF = Dilution Factor.

NR = Not Required.

SP,Z = . Indicates Spiked Compound.

BEBEaRE4A



TECHNICAL FLAGS FOR MANUAL INT EG?ATION

Manual quan modifications are performed routinely to improve the data

quality for a variety of technical reasons. Documentation of these modifications should
be clear and concise. The following “flags" are used to indicate the technical reasons for
quan modifications:

MP - Missed Peak: Manually added peak not found by automatic

quan program.
PA - Peak Assignment: quan report was changed to reflect correct peak
assignment.
RI - Routine Integration: routine integrations are performed for some

analytes that are consistently integrated improperly by the
automatic integration programs. Examples are the
dichlorobenzene isomers on the VOA packed column and
benzo(b)fluoranthene/benzo(k)fluoranthene which are poorly
resolved on the BNA column.

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

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

signal., or other interference. -

PI - Proper Integration: a peak with poor or inconsistent integration
(e.g., excessive tail) was properly integrated manually.
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

 LIONVIRLE LABUIRATOR

on o Ebaeiing Anciyiicot Comnrot

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/08/2012 10:12
J1POW3
1204070-01 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Semivolatile Organic Compounds by SW846 8270C

1,2,4-Trichlorobenzene 678 U 678 uglkgdry 2 L204251 04/23/2012 05/01/2012 8270C
1,2-Dichlorobenzene 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
1,3-Dichlorobenzene 678 [8) 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
1,4-Dichlorobenzene 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
2,4,5-Trichlorophenol 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
2,4,6-Trichlorophenol 678 U 678 ug’kgdry 2 L204251 04/23/2012 05/01/2012 8270C
2,4-Dichlorophenol 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
2,4-Dimethylphenol 678 U 678 ughkgdry 2 L204251 04/23/2012 05/01/2012 8270C
2,4-Dinitrophenol 3390 8) 3390 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
2,4-Dinitrotoluene 678 8) 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
2,6-Dinitrotoluene 678 U 678 ugkgdry 2 L204251 04/23/2012  05/01/2012 8270C
2-Chloronaphthalene 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
2-Chlorophenol 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
2-Methylnaphthalene 678 U 678 ughkgdry 2 L204251 04/23/2012 05/01/2012 8270C
2-Methylphenol 678 U 678 ug’kgdry 2 L204251 04/23/2012 05/01/2012 8270C
2-Nitroaniline 3390 U 3390 ughkgdry 2 L204251 04/23/2012 05/01/2012 8270C
2-Nitrophenol 678 U 678 ughkgdry 2 L204251 04/23/2012 05/01/2012 8270C
3,3"-Dichlorobenzidine 1360 U 1360 uglkgdry 2 L204251 04/23/2012 05/01/2012 8270C
3-Nitroaniline 3390 U 3390 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
4,6-Dinitro-2-methylphenol 678 8) 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
4-Bromophenyl Phenyl Ether 678 U 678 ug’kgdry 2 L204251 04/23/2012 05/01/2012 8270C
4-Chloro-3-methylphenol 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
4-Chloroaniline 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
4-Chlorophenyl Phenyl Ether 678 4] 678 ughkgdry 2 L204251 04/23/2012 05/01/2012 8270C
3- and/or 4-Methylphenol 678 §) 678 ughkgdry 2 L204251 04/23/2012 05/01/2012 8270C
4-Nitroaniline 3390 8) 3390 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
4-Nitrophenol 3390 U 3390 ughkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Acenaphthene 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Acenaphthylene 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Anthracene 678 U 678 ughkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Benz[a]anthracene 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Benzo[a] pyrene 678 U 678 ug/kg dry 2 L204251 04/23/2012 05/01/2012 8270C
Benzo[b] fluoranthene 678 8] 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Benzo[g,h,i] perylene 678 0) 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Benzo[k] fluoranthene 678 8] 678 ughkgdry 2 1204251 04/23/2012 05/01/2012 8270C
Bis(2-chloroethoxy) methane 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

' Limwiie asorstony

A division of Sharline Ancddion &

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/08/2012 10:12
J1IPOW3
1204070-01 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Semivolatile Organic Compounds by SW846 8270C

Bis(2-chloroethyl) ether 678 §) 678 ughkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Bis(2-chloroisopropyl) ether 678 0) 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Bis(2-ethylhexyl) phthalate ‘ 678 5] 678 ugkgdry 2 1204251 04/23/2012 05/01/2012 8270C
Butyl Benzyl Phthalate 678 U 678 ughkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Carbazole 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Chrysene 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Dibenz[a,h]anthracene 678 §) 678 uglkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Dibenzofuran 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Diethyl Phthalate 678 §) 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Dimethyl Phthalate 678 U 678 - ug’kgdry 2 L204251 04/23/2012 05/01/2012 8270C
Di-n-butyl Phthalate 678 8] 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Di-n-octyl Phthalate 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Fluoranthene 678 U 678 ug/kgdry 2 L204251 04/23/2012 05/01/2012 8270C
Fluorene 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Hexachlorobenzene 678 0) 678 uglkgdry 2. L204251 04/23/2012 05/01/2012 8270C
Hexachlorobutadiene 678 8] 678 ughkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Hexachlorocyclopentadiene 678 8) 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Hexachloroethane 678 U 678 ugkgdry 2 1204251 04/23/2012 05/01/2012 8270C
Indeno[1,2,3-cd]pyrene 678 8] 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Isophorone 678 §) 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Naphthalene 678 [8) 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Nitrobenzene 678 U 678 ugkgdry 2 1204251 04/23/2012 05/01/2012 8270C
N-Nitrosodi-n-propylamine 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
N-Nitrosodiphenylamine 678 8) 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Pentachlorophenol 3390 U 3390 ughkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Phenanthrene 678 U 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Phenol 678 [8) 678 ughkgdry 2 L204251 04/23/2012 05/01/2012 8270C
Pyrene 678 [0) 678 ugkgdry 2 L204251 04/23/2012 05/01/2012 8270C
TIC:Aldol Condensate 1 179 A,D,J ug/kgdry 2 L204251 04/23/2012 05/01/2012  8270C
TIC:Aldol Condensate 2 595 AB,D,J ughkgdry 2 L204251 04/23/2012 05/01/2012  8270C
TIC:Aldol Condensate 3 84400 A,B,D,J ugkgdry 2 L204251 04/23/2012 05/01/2012  8270C
TIC:Unknown 1 7930 D,J ugkgdry 2 L204251 04/23/2012 05/01/2012  8270C
TIC:Unknown 2 437 IL,D ughkgdry 2 L204251 04/23/2012 05/01/2012  8270C
Surrogate: 2-Fluorophenol 59% 25-121 L204251 04/23/2012 05/01/2012  8270C
Surrogate: Phenol-d5 63 % 24-113 L204251 04/23/2012 05/01/2012  8270C
Surrogate: Nitrobenzene-d5 57% 23-120 L204251 04/23/2012 05/01/2012  8270C
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. LONVALLE LABORATOR
& cidsion of Eberine Ancivtioss Comoration

264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.

Project: RC-228

2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/08/2012 10:12
J1IPOW3
1204070-01 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution = Batch Prepared Analyzed Method
Lionville Laboratory

Semivolatile Organic Compounds by SW846 8270C -
Surrogate: 2-Fluorobiphenyl 60 % 30-115 L204251 04/23/2012 05/01/2012 8270C
Surrogate: 2,4,6-Tribromophenol 13%* 19-122 L204251 04/23/2012 05/01/2012  8270C
Surrogate: p-Terphenyl-d14 70 % 18-137 L204251 04/23/2012 05/01/2012 8270C
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264 Welsh Pool Road
Exton, PA 19341
: Phone: 610-280-3000

Fax: 610-280-3041

 ONVILLE LABORATORY
A ddivision of Ebevline Ancdylios Comoration
WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/08/2012 10:12

Semivolatile Organic Compounds by SW846 8270C - Quality Control

Lionville Laboratory
Reporting Spike  Source %REC RPD

Analyte Result and Qualifiers Limit Units Level Result  %REC  Limits RPD Limit
Batch 1204251 - SW 3540C
Blank (1.204251-BLK1) Prepared: 04/23/2012 Analyzed: 05/01/2012
1,2,4-Trichlorobenzene 330 U 330 ug/kg wet
1,2-Dichlorobenzene 330 U 330 ug/kg wet
1,3-Dichlorobenzene 330 U 330 ug/kg wet
1,4-Dichlorobenzene 330 U 330 ug/kg wet
2,4,5-Trichlorophenol 330 U 330 ug/kg wet
2,4,6-Trichlorophenol 330 U 330 ug/kg wet
2 4-Dichlorophenol 330 U 330 ug/kg wet
2,4-Dimethylphenol 330 U 330 ug/kg wet
2,4-Dinitrophenol 1650 U 1650 ug/kg wet
2,4-Dinitrotoluene 330 U 330 ug/kg wet
2,6-Dinitrotoluene 330 U 330 ug/kg wet
2-Chloronaphthalene 330 U 330 ug/kg wet
2-Chlorophenol 330 U 330 ug/kg wet
2-Methylnaphthalene 330 u 330 ug/kg wet
2-Methylphenol 330 U 330 ug/kg wet
2-Nitroaniline 1650 U 1650 ug/kg wet
2-Nitrophenol 330 U 330 ug/kg wet
3,3"-Dichlorobenzidine 660 U 660 ug/kg wet
3-Nitroaniline 1650 u 1650 ug/kg wet
4,6-Dinitro-2-methylphenol 330 U 330 ug/kg wet
4-Bromophenyl Phenyl Ether 330 U 330 ug/kg wet
4-Chloro-3-methylphenol 330 U 330 ug/kg wet
4-Chloroaniline 330 U 330 ug/kg wet
4-Chlorophenyl Phenyl Ether 330 U 330 ug/kg wet
3- and/or 4-Methylphenol 330 U 330 ug/kg wet
4-Nitroaniline 1650 U 1650 ug/kg wet
4-Nitrophenol 1650 U 1650 ug/kg wet
Acenaphthene 330 U 330 ug/kg wet
Acenaphthylene 330 U 330 ug/kg wet
Anthracene 330 §) 330 ug/kg wet
Benz[a]anthracene 330 U 330 ug/kg wet
Benzo[a] pyrene 330 U 330 ug/kg wet
Benzo[b] fluoranthene 330 U 330 ug/kg wet
Benzo[g,h,i] perylene 330 U 330 ug/kg wet
Benzo[k] fluoranthene 330 U 330 ug/kg wet
Bis(2-chloroethoxy) methane 330 U 330 ug/kg wet
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

o nowiit LABORATORY.
A division of Ebarline Anvddiont Camorciinn
WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 , Project Manager: Joan Kessner 05/08/2012 10:12

Semivolatile Organic Compounds by SW846 8270C - Quality Control

Lionville Laboratory
Reporting Spike  Source %REC RPD
Analyte Result and Qualifiers Limit Units Level Result  %REC  Limits RPD Limit
Batch 1204251 - SW 3540C
Blank (L204251-BLK1) Prepared: 04/23/2012 Analyzed: 05/01/2012
Bis(2-chloroethyl) ether 330 U 330 ug/kg wet
Bis(2-chloroisopropyl) ether 330 U 330 ug/kg wet
Bis(2-ethylhexyl) phthalate 330 U 330 ug/kg wet
Butyl Benzyl Phthalate 330 U 330 ug/kg wet
Carbazole 330 U 330 ug/kg wet
Chrysene 330 U 330 ug/kg wet
Dibenz[a,h]anthracene 330 U 330 ug/kg wet
Dibenzofuran 330 U 330 ug/kg wet
Diethyl Phthalate 330 U 330 ug/kg wet
Dimethyl Phthalate 330 U 330 ug/kg wet
Di-n-butyl Phthalate 330 U 330 ug/kg wet
Di-n-octyl Phthalate 330 U 330 ug/kg wet
Fluoranthene 330 U 330 ug/kg wet
Fluorene 330 U 330 ug/kg wet
Hexachlorobenzene 330 u 330 ug/kg wet
Hexachlorobutadiene 330 U 330 ug/kg wet
Hexachlorocyclopentadiene 330 U 330 ugrkg wet
Hexachloroethane 330 U 330 ug/kg wet
Indeno{1,2,3-cd]pyrenc 330 U 330 ug/kg wet
Isophorone 330 U 330 ug/kg wet
Naphthalene 330 U 330 ug/kg wet
Nitrobenzene 330 U 330 ug/kg wet
N-Nitrosodi-n-propylamine 330 U 330 ug/kg wet
N-Nitrosodiphenylamine 330 U 330 ug/kg wet
Pentachlorophenol 1650 U 1650 ug/kg wet
Phenanthrene 330 U 330 ug/kg wet
Phenol 330 U 330 ug/kg wet
Pyrene 330 U 330 ug/kg wet
Unknown 1 1220 J ug/kg wet
Aldol Condensate 2 33600 AJ ug/kg wet
Aldol Condensate 4 527 A, ug/kg wet
Aldol Condensate 3 271 AJ ug/kg wet
Aldol Condensate 1 669 AJ ug/kg wet
Surrogate: 2-Fluorophenol 1630 uglkg wet  2500.0 65 25-121
Surrogate: Phenol-d5 1740 ug/kg wet  2500.0 69 24-113
Surrogate: Nitrobenzene-d5 1120 ug/kg wet  1666.7 67 23-120
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

Fax: 610-280-3041

. LIONVILE | ABOPATORY
& dlivtsion of Eheding Anctiytioos Comoration
WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 : Project Manager: Joan Kessner 05/08/2012 10:12

Semivolatile Organic Compounds by SW846 8270C - Quality Control

Lionville Laboratory
Reporting Spike  Source %REC RPD

Analyte . Result and Qualifiers Limit Units Level Result  %REC - Limits RPD Limit
Batch 1204251 - SW 3540C
Blank (L204251-BLK1) Prepared: 04/23/2012 Analyzed: 05/01/2012
Surrogate: 2-Fluorobiphenyl 1060 ug/kg wet  1666.7 64 30-115
Surrogate: 2,4,6-Tribromophenol 1130 uglhkgwet  2500.0 45 19-122
Surrogate: p-Terphenyl-di14 1290 ug/kg wet  1666.7 78 18-137
LCS (L204251-BS1) Prepared: 04/23/2012 Analyzed: 05/01/2012
1,2,4-Trichlorobenzene 1200 uglkgwet  2000.0 60 45-110
1,2-Dichlorobenzene 1290 ug/kg wet  2000.0 64 45-105
1,3-Dichlorobenzene 1240 ug/kg wet  2000.0 62 40-100
1,4-Dichlorobenzene 1260 ug/kg wet  2000.0 63 35-105
2,4,5-Trichlorophenol 1380 ug/kg wet  2000.0 69 30-140
2,4,6-Trichlorophenol 907 ug/kgwet  2000.0 45 20-110
2,4-Dichlorophenol 1380 ug/kg wet  2000.0 69 40-110
2,4-Dimethylphenol 1260 ug’kg wet  2000.0 63 30-105
2,4-Dinitrophenol 273 ug/kg wet  2000.0 14* 25-130
2,4-Dinitrotoluene 1470 ug/kgwet  2000.0 73 50-115
2,6-Dinitrotoluene 1430 ug/kg wet  2000.0 71 40-120
2-Chloronaphthalene 1280 ug/kg wet  2000.0 64 45-115
2-Chlorophenol 1340 ug’kg wet  2000.0 67 45-105
2-Methylnaphthalene 1320 ug/kgwet  2000.0 66 45-110
2-Methylphenol 1510 ug/kgwet  2000.0 75 40-120
2-Nitroaniline 1570 ug/kg wet  2000.0 78 45-120
2-Nitrophenol 1270 ug/kgwet  2000.0 63 40-110
3,3"-Dichlorobenzidine 1020 ug/kgwet  2000.0 51 15-130
3-Nitroaniline 1440 ug/kg wet  2000.0 72 40-130
4,6-Dinitro-2-methylphenol 524 ug/kg wet  2000.0 26 20-140
4-Bromophenyl Phenyl Ether 1260 ug/lkg wet  2000.0 63 45-115
4-Chloro-3-methylphenol 1570 ug/kg wet  2000.0 79 35-115
4-Chloroaniline 862 ug/kg wet  2000.0 43 10-100
4-Chlorophenyl Phenyl Ether 1340 ug/kg wet  2000.0 67 45-110
3- and/or 4-Methylphenol 1470 ug/kgwet  2000.0 73 40-120
4-Nitroaniline 1440 ug/kgwet  2000.0 72 40-130
4-Nitrophenol 1420 ug/kg wet  2000.0 71 15-140
Acenaphthene 1280 ug/kgwet  2000.0 64 45-110
Acenaphthylene 1130 ug/kg wet  2000.0 57 45-115
Anthracene 1350 ugkg wet  2000.0 67 45-130
Benz[a]anthracene 1420 uglkg wet  2000.0 7 45-130
Benzofa] pyrene 1300 ug/kg wet  2000.0 65 45-130
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

A viivision of Eburine Ancdytic

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
.Richland WA, 99354 Project Manager: Joan Kessner 05/08/2012 10:12

Semivolatile Organic Compounds by SW846 8270C - Quality Control

Lionville Laboratory
Reporting Spike  Source %REC RPD
Analyte Result and Qualifiers Limit Units  Level Result %REC  Limits RPD Limit
Batch L.204251 - SW 3540C
LCS (L204251-BS1) Prepared: 04/23/2012 Analyzed: 05/01/2012
Benzo{b] fluoranthene 1280 ug/kg wet  2000.0 64 40-130
Benzo[g,h,i] perylene 1350 ug/kgwet  2000.0 68 45-125
Benzo[k] fluoranthene 1330 ug/kg wet  2000.0 67 45-125
Bis(2-chloroethoxy) methane 1430 uglkg wet  2000.0 71 45-110
Bis(2-chloroethyl) ether 1350 ug/kg wet  2000.0 68 40-110
Bis(2-chloroisopropyl) ether 1510 ug/kg wet  2000.0 75 30-115
Bis(2-ethylhexyl) phthalate 1580 ug/kg wet  2000.0 79 40-145
Butyl Benzyl Phthalate 1440 ug/kg wet  2000.0 72 50-125
Carbazole 1580 ug/kg wet  2000.0 79 40-140
Chrysene 1460 ug/kg wet  2000.0 73 45-130
Dibenz[a,h)anthracene 1380 ug/kgwet  2000.0 69 45-125
Dibenzofuran 1360 ug/kg wet  2000.0 68 45-120
Diethyl Phthalate 1410 ug/kgwet  2000.0 70 50-125
Dimethyl Phthalate 1310 ug/kg wet  2000.0 66 45-130
Di-n-butyl Phthalate 1320 ug/kg wet  2000.0 66 50-130
Di-n-octyl Phthalate 1520 ug/kgwet  2000.0 76 40-150
Fluoranthene 1330 ug/kg wet  2000.0 66 45-130
Fluorene 1370 ug/kg wet  2000.0 68 45-120
Hexachlorobenzene 1300 ug/kg wet  2000.0 65 45-130
Hexachlorobutadiene 1290 ug/kg wet  2000.0 65 45-105
Hexachlorocyclopentadiene 740 ug/kg wet  2000.0 37 10-100
Hexachloroethane 1250 ug/kg wet  2000.0 62 35-110
Indeno[1,2,3-cd]pyrene 1370 ug/kg wet  2000.0 68 45-130
Isophorone 1330 ug/kg wet  2000.0 66 40-110
Naphthalene 1420 ug/kg wet  2000.0 71 40-110
Nitrobenzene 1330 ug/kg wet  2000.0 66 40-105
N-Nitrosodi-n-propylamine 1550 ug/kg wet  2000.0 77 30-130
N-Nitrosodiphenylamine 1330 ug/kg wet  2000.0 66 50-120
Pentachlorophenol 543 ug/kg wet  2000.0 27 25-120
Phenanthrene 1360 ug/kg wet  2000.0 68 50-120
Phenol 1480 ug/kgwet  2000.0 74 40-115
Pyrene 1310 ug/kg wet  2000.0 65 45-125
Surrogate: 2-Fluorophenol 1760 ug/kgwet  2500.0 71 25-121
Surrogate: Phenol-ds 1900 uglkg wet  2500.0 76 24-113
Surrogate: Nitrobenzene-d5 1210 ug/kgwet  1666.7 73 23-120
Surrogate: 2-Fluorobiphenyl 1120 uglkg wet  1666.7 67 30-115
Surrogate: 2,4,6-Tribromophenol 891 ug/kg wet  2500.0 36 19-122
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Adivision of Ebeviine Anedtics

264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.

Project: RC-228

2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/08/2012 10:12
Semivolatile Organic Compounds by SW846 8270C - Quality Control
Lionville Laboratory
Reporting Spike Source %REC RPD
Analyte Result and Qualifiers Limit Units  Level Result %REC  Limits RPD Limit
Batch 1204251 - SW 3540C
LCS (L204251-BS1) Prepared: 04/23/2012 Analyzed: 05/01/2012
Surrogate: p-Terphenyl-d14 1180 ug/lkg wet  1666.7 71 18-137
Matrix Spike (L204251-MS1) Source: 1204070-01 Prepared: 04/23/2012 Analyzed: 05/01/2012
1,2,4-Trichlorobenzene 1370 D ughkgdry 20972 678U 65 45-110
1,2-Dichlorobenzene 1450 D uglkgdry  2097.2 678U 69 45-105
1,3-Dichlorobenzene 1340 D uglkgdry  2097.2 678U 64 40-100
1,4-Dichlorobenzene 1370 D ugkgdry 20972 678U 65 35-105
2,4,5-Trichlorophenol 1100 D ug/kgdry 20972 678U 53 30-140
2,4,6-Trichlorophenol 640 D ug/kgdry 20972 678U 31 20-110
2,4-Dichlorophenot 1590 D ug/kgdry 20972 678U 76 40-110
2,4-Dimethylphenol 1720 D ugkg dry  2097.2 678U 82 30-105
2,4-Dinitrophenol 1160 D ug/kg dry 2097.2 3390U 55 25-130
2,4-Dinitrotoluene 1800 D ugkgdry 20972 678U 86 50-115
2,6-Dinitrotoluene 1750 D ugkgdry  2097.2 678U 84 40-120
2-Chloronaphthalene 1600 D ugkgdry  2097.2 678U 76 45-115
2-Chlorophenol 1540 D ugkgdry 20972 678U 73 45-105
2-Methylnaphthalene 1570 D ug/kgdry 20972 678U 75 45-110
2-Methylphenol 1800 D ughkgdry 20972 678U 86 40-120
2-Nitroaniline 1870 D uglkgdry  2097.2 3390U 89 45-120
2-Nitrophenol 1400 D ugkgdry  2097.2 678U 67 40-110
3,3"-Dichlorobenzidine 1200 D ughkgdry 20972 1360 U 57 15-130
3-Nitroaniline 1650 D ugkgdry  2097.2 3390U 79 40-130
4,6-Dinitro-2-methylphenol 1470 D ughkgdry 20972 678U 70 20-140
4-Bromophenyl Phenyl Ether 1620 D uglkgdry 20972 678U 77 45-115
4-Chloro-3-methylphenol 1840 D ugkgdry 20972 678U 88 35-115
4-Chloroaniline 1050 D uglkgdry  2097.2 678U 50 10-100
4-Chlorophenyl Phenyl Ether 1670 D ug/kgdry 20972 678U 80 45-110
3- and/or 4-Methylphenol 1750 D uglkgdry  2097.2 678U 83 40-120
4-Nitroaniline 1540 D ugkgdry 20972 3390U 74 40-130
4-Nitrophenol 1090 D uglkgdry 20972 3390U 52 15-140
Acenaphthene 1690 D ugkgdry 20972 678U 80 45-110
Acenaphthylene 1460 D ugkgdry 20972 678U 70 45-115
Anthracene 1760 D uglkgdry  2097.2 678U 84 45-130
Benz[a]anthracene 1790 D ugkgdry 20972 678U 85 45-130
Benzola] pyrene 1570 D uglkgdry 20972 678U 75 45-130
Benzo[b] fluoranthene 1540 D ugkgdry 20972 678U 73 40-130
Benzo[g,h,i] perylene 1570 D ug/kg dry 20972 678U 75 45-125
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A ciiision of Eberiine Ancdvtiool Coparction

264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228

2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/08/2012 10:12
Semivolatile Organic Compounds by SW846 8270C - Quality Control
Lionville Laboratory
Reporting Spike  Source %REC RPD
Analyte Result and Qualifiers Limit Units Level Result  %REC  Limits RPD Limit

Batch £.204251 - SW 3540C

Matrix Spike (1.204251-MS1) Source: 1204070-01

Prepared: 04/23/2012 Analyzed: 05/01/2012

Benzo[k] fluoranthene 1640 D ug/kgdry  2097.2 678U 78 45-125
Bis(2-chloroethoxy) methane 1640 D ugkgdry 20972 678U 18 45-110
Bis(2-chloroethyl) ether 1420 D ugkgdry 20972 678U 68 40-110
Bis(2-chloroisopropyl) ether 1640 D uglkgdry 20972 678U 78 30-115
Bis(2-ethylhexyl) phthalate 2080 D ug/kgdry 20972 678U 99 40-145
Butyl Benzyl Phthalate 1950 D ugkgdry 20972 678U 93 50-125
Carbazole 1950 D ugkgdry  2097.2 678U 93 40-140
Chrysene 1890 D ugkgdry 20972 678U 90 45-130
Dibenz[a,h]anthracene 2010 D ughkgdry  2097.2 678U 96 45-125
Dibenzofuran 1770 D ug/kgdry 20972 678U 84 45-120
Diethyl Phthalate 1800 D ugkgdry 20972 678U 86 50-125
Dimethyl Phthalate 1690 D ug/kgdry 20972 678U 81 45-130
Di-n-butyl Phthalate 1750 D ug/kgdry  2097.2 678U 84 50-130
Di-n-octyl Phthalate 1910 D ugkgdry  2097.2 678U 91 40-150
Fluoranthene 1690 D ughkgdry  2097.2 678U 81 45-130
Fluorene 1760 D ugkgdry  2097.2 678U 84 45-120
Hexachlorobenzene 1680 D ugkgdry 2097.2 678U 80 45-130
Hexachlorobutadiene 1410 D ugkgdry  2097.2 678U 67 45-105
Hexachlorocyclopentadiene 484 D uglkgdry  2097.2 678U 23 10-100
Hexachloroethane 1290 D ugkgdry  2097.2 678U 62 35-110
Indeno[1,2,3-cd]pyrene 1700 D uglkgdry  2097.2 678U 81 45-130
Isophorone 1560 D uglkg dry  2097.2 678U 74 40-110
Naphthalene 1670 D uglkgdry 20972 678U 79 40-110
Nitrobenzene 1510 D ug/kgdry  2097.2 678U 72 40-105
N-Nitrosodi-n-propylamine 1710 D uglkgdry  2097.2 678U 81 30-130
N-Nitrosodiphenylamine 1830 D ughkgdry 20972 678U 87 50-120
Pentachlorophenol 1120 D ugkgdry 20972 3390U 54 25-120
Phenanthrene 1810 D ug/kgdry 20972 678U 86 50-120
Phenol 1690 D uglkgdry 20972 678U 80 40-115
Pyrene 1770 D ughkgdry  2097.2 678U 85 45-125
Surrogate: 2-Fluorophenol 1920 ug/kgdry 26215 73 25-121
Surrogate: Phenol-d5 2140 ughgdry 26215 82 24-113
Surrogate: Nitrobenzene-d5 1270 uglkgdry 17476 73 23-120
Surrogate: 2-Fluorobiphenyl 1380 ughgdry 1747.6 79 30-115
Surrogate: 2,4,6-Tribromophenol 761 uglkgdry  2621.5 29 19-122
Surrogate: p-Terphenyl-d14 1530 ughgdry 1747.6 88 18-137
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A piivision of fburiine Anciyioot Commrd

264 Welsh Pool Road

Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228

2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/08/2012 10:12
Semivolatile Organic Compounds by SW846 8270C - Quality Control
Lionville Laboratory
Reporting Spike  Source %REC RPD

Analyte Result and Qualifiers Limit Units Level Result %REC  Limits RPD Limit
Batch 1204251 - SW 3540C

Matrix Spike Dup (L204251-MSD1) Source: 1204070-01 Prepared: 04/23/2012 Analyzed: 05/01/2012

1,2,4-Trichlorobenzene 1340 D uglkgdry  2078.5 678U 64 45-110 1 40
1,2-Dichlorobenzene 1430 D ug/kgdry  2078.5 678U 69 45-105 03 40
1,3-Dichlorobenzene 1320 D ug/kgdry  2078.5 678U 63 40-100 0.9 40
1,4-Dichlorobenzene 1360 D ug/kgdry  2078.5 678U 65 35-105 0.01 40
2,4,5-Trichlorophenol 1580 D ugkgdry 20785 678U 76 30-140 36 40
2,4,6-Trichlorophenol 1070 D ugkgdry 20785 678U 52 20-110 52* 40
2,4-Dichlorophenol 1650 D ug/kgdry  2078.5 678U 79 40-110 4 40
2,4-Dimethylphenol 1680 D uglkg dry 20785 678U 81 30-105 1 40
2,4-Dinitrophenol 1090 D ug/kgdry  2078.5 3390U 53 25-130 5 40
2,4-Dinitrotoluene 1760 D ugkg dry  2078.5 678U 85 50-115 2 40
2,6-Dinitrotoluene 1710 D ugkgdry  2078.5 678U 82 40-120 2 40
2-Chloronaphthalene 1590 D ug/kgdry 20785 678U 76 45-115 04 40
2-Chlorophenol 1540 D ug/kg dry  2078.5 678U 74 45-105 0.7 40
2-Methylnaphthalene 1550 D uglkgdry 20785 678U 74 45-110 0.6 40
2-Methylphenol 1790 D ugkgdry 20785 678U 86 40-120 03 40
2-Nitroaniline 1850 D uglkgdry  2078.5 3390U 89 45-120 0.4 40
2-Nitrophenol 1420 D uglkg dry  2078.5 678U 68 40-110 2 40
3,3'-Dichlorobenzidine 1280 D ugkgdry 20785 1360 U 62 15-130 7 40
3-Nitroaniline 1670 D uglkgdry  2078.5 3390U 80 40-130 2 40
4,6-Dinitro-2-methylphenol 1360 D ug/kgdry 20785 678U 65 20-140 7 40
4-Bromophenyl Phenyl Ether 1610 D ugkgdry 20785 678U 77 45-115 02 40
4-Chloro-3-methylphenol 1830 D uglkgdry 20785 678U 88 35-115 0.1 40
4-Chloroaniline 1090 D ug/kgdry 20785 678U 52 10-100 4 40
4-Chloropheny! Phenyl Ether 1630 D ug/kgdry  2078.5 678U 78 45-110 1 40
3- and/or 4-Methylphenol 1730 D ugkgdry 20785 678U 83 40-120 0.2 40
4-Nitroaniline 1590 D uglkgdry  2078.5 33900 77 40-130 4 40
4-Nitrophenol 1330 D ughkgdry 20785  3390U 64 15-140 20 40
Acenaphthene 1640 D ughkgdry  2078.5 678U 79 45-110 2 40
Acenaphthylene 1460 D ugkgdry 20785 678U 70 45-115 1 40
Anthracene 1770 D ug/kgdry 20785 678U 85 45-130 1 40
Benz[aJanthracene 1750 D ug/kgdry 20785 678U 84 45-130 2 40
Benzo[a] pyrene 1540 D ug/kgdry 20785 678U 74 45-130 0.8 40
Benzo[b] fluoranthene 1530 D ug/kgdry 20785 678U 74 40-130 02 40
Benzo[g,h,i] perylene 1570 D ug/kgdry 20785 678U 75 45-125 04 40
Benzo[k] fluoranthene 1590 D ug/kgdry 20785 678U 77 45-125 2 40
Bis(2-chloroethoxy) methane 1630 D ugkg dry  2078.5 678U 79 45-110 0.3 40
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

UONVELE LABORATORY
vseion of Eberine Anctiviicad Comorotion

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/08/2012 10:12

Semivolatile Organic Compounds by SW846 8270C - Quality Control

Lionville Laboratory
Reporting Spike  Source %REC RPD
Analyte Result and Qualifiers Limit Units Level Result %REC  Limits RPD Limit
Batch L204251 - SW 3540C
Matrix Spike Dup (L204251-MSD1) Source: 1204070-01 Prepared: 04/23/2012 Analyzed: 05/01/2012
Bis(2-chloroethyl) ether 1410 D ugkgdry  2078.5 678U 68 40-110 04 40
Bis(2-chloroisopropyl) ether 1640 D ughkgdry 20785 678U 79 30-115 1 40
Bis(2-ethylhexyl) phthalate 2000 D uglkgdry  2078.5 678U 96 40-145 3 40
Butyl Benzyl Phthalate 1860 D ug/kgdry  2078.5 678U 89 50-125 4 40
Carbazole 1940 D ughkgdry 20785 678U 94 40-140 0.5 40
Chrysene 1810 D ugkgdry  2078.5 678U 87 45-130 3 40
Dibenz[ahjanthracene 1610 D ughkgdry 20785 678U 78 45-125 21 40
Dibenzofuran 1710 D ug/kgdry  2078.5 678U 82 45-120 2 40
Diethyl Phthalate 1720 D ug/kgdry 20785 678U 83 50-125 4 40
Dimethyl Phthalate 1650 D ug/kgdry  2078.5 678U 80 45-130 1 40
Di-n-butyl Phthalate 1750 b ug/kgdry  2078.5 678U 84 50-130 0.7 40
Di-n-octyl Phthalate 1850 D ugkgdry  2078.5 678U 89 40-150 2 40
Fluoranthene 1690 D ug/kgdry 20785 678U 81 45-130 0.7 40
Fluorene 1700 D ugkgdry  2078.5 678U 82 45-120 3 40
Hexachlorobenzene 1650 D ug/kgdry 20785 678U 79 45-130 0.8 40
Hexachlorobutadiene 1390 D ug/kgdry  2078.5 678U 67 45-105 0.6 40
Hexachlorocyclopentadiene 566 D uglkgdry  2078.5 678U 27 10-100 17 40
Hexachloroethane 1300 D ug/kgdry  2078.5 678U 62 35-110 1 40
Indeno[1,2,3-cd]pyrene 1600 D ug/kgdry  2078.5 678U 77 45-130 5 40
Isophorone 1510 D ugkgdry  2078.5 678U 73 40-110 2 40
Naphthalene 1640 D ug/kgdry  2078.5 678U 79 40-110 0.7 40
Nitrobenzene 1450 D ug/kgdry  2078.5 678U 70 40-105 3 40
N-Nitrosodi-n-propylamine 1740 D ug/kgdry 20785 678U 84 30-130 3 40
N-Nitrosodiphenylamine 1770 D uglkgdry  2078.5 678U 85 50-120 2 40
Pentachlorophenol 987 D ughkgdry 2078.5  3390U 48 25-120 12 40
Phenanthrene 1780 D ughkgdry 20785 678U 86 50-120 0.7 40
Phenol 1700 D ughkgdry 20785 678U 82 40-115 2 40
Pyrene 1690 D ughkgdry 20785 678U 81 45-125 4 40
Surrogate: 2-Fluorophenol 1930 ughkgdry  2598.1 74 25-121
Surrogate: Phenol-d5 2110 ughgdry  2598.1 81 24-113
Surrogate: Nitrobenzene-d5 1240 uglkgdry 17321 72 23-120
Surrogate: 2-Fluorobiphenyl 1320 ughkgdry  1732.1 76 30-115
Surrogate: 2,4,6-Tribromophenol 1060 uglkgdry  2598.1 41 19-122
Surrogate: p-Terphenyl-d14 1440 uglkgdry  1732.1 83 18-137
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PREPARATION BENCH SHEET

L204251
Lionville Laboratory Printed: 4/24/2012 2:32:10PM
Matrix: Solid Prepared using: SVOCGCMS - SW 3540C Surrogate used: 1200548
Initial Final ul ul
Lab Number | Analysis Prepared (&) (mL) Spike ID | Source ID Spike [Surrogate Client Extraction Comments
1204065-07 | 8270C TCL SVOC 04/23/2012 10:44 | 30 1 500 LOA Loa
1204070-01 8270C TCL SVOC 04/23/2012 10:44 | 30.62 1 500 WC-Hanford, Inc. WCH
1204251-BLK1 | QC 041232012 10:44 | 30 1 500 WeH
LQA
1204251-BLK2 | QcC 047232012 10:44 | 30 I 500
1204251-BS! | QC 04/23/2012 10:44 | 30 ! 1200337 600 | 500 weH
1204251882 | QC 041232012 10:44 | 30 1 1200337 600 | 500 Loa
1204251-MS1 | QC 04/23/2012 10:44 | 30.01 1 1200337 |1204070-01 600 | 500 WCH
1204251-M8D!1 | QC 04/23/2012 10:44 | 3028 1 1200337 |1204070-01| 600 | 500 WeH
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

oMY ORATOR
A glivision of Eberdine Ancdvticod Comxrat
WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873
Richland WA, 99354 Project Manager: Joan Kessner

Reported:
05/07/2012 11:34

Analytical Report for TCLP Semivolatiles by SW846 1311/8270C

Sample ID ' Laboratory ID Matrix Date Sampled

Date Received ]

J1IPOW3 1204070-01 Soil 04/17/2012 13:17

04/19/2012 09:35
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264 Welsh Pool Road
Exton, Pennsylvania 19341

Phone (6810] 280-3000
Fax (810) 280-3041
Case Narrative
Client: WC-HANFORD RC-228 K3873
LVL #: 1204070 Date Received: 04-19-2012

SEMIVOLATILE - TCLP
One (1) leachate sample was generated from a soil sample collected on 04-17-2012.

The sample and associated QC samples were leached 04-23-2012, extracted 04-24-2012 and
analyzed 05-03-2012 according to criteria set forth in Lionville Laboratory SOPs. The leaching
procedure was based on SW846 Method 1311, the extraction procedure was based on SW846
Method 3520C, and the analysis procedure was based on SW846 Method 8270C.

Lionville Laboratory (LvL) is NELAP accredited by the State of Pennsylvania. For a complete
listing of accrediting authorities and the corresponding analytes/methods, please contact your
Project Manager. LvL certifies that all test results meet the requirements of NELAC with any
exception noted in the following statements:

1. The results presented in this report are derived from a sample that met LvL’s sample
acceptance policy.

2. The sample was extracted and analyzed within the recommended holding time.

3. Non-target compounds were detected, but not reported in these samples.

4. The samples were extracted at 5-fold dilutions due to the leachate matrix; however, all
TCLP regulatory limits were achieved. Reporting limits have been adjusted to reflect the
necessary dilutions.

5. Three (3) of thirty-six (36) surrogate recoveries were outside acceptance criteria. The

surrogate recovery criteria were not met for sample 1.204278-BLK 1, however, the BS1 and
BLK2 were within acceptance criteria. A copy of the Sample Discrepancy Report
(SDR#12MS094) has been enclosed.

6. The method blanks were below the reporting limit for all target compounds.

7. All blank spike recoveries were within acceptance criteria.

8. All matrix spike recoveries were within acceptance criteria.

9. All initial calibrations associated with this data set were within acceptance criteria.
10. All continuing calibration standards analyzed prior to sample extracts were within

acceptance criteria.

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

r:\group\data\2012\bna\wc hanford\1 204070jes_leachl.doc

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral parts of the analytical data.
Therefore, this report should only be reproduced in its entirety of pages.
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12. Manual integrations are performed according to SOP QA-125 to produce quality data
with the utmost integrity. All manual integrations are required to be technically valid
and properly documented. Appropriate technical flags are defined in the Glossary
("Technical Flags For Manual Integration"). '

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

Is {) Date
LvL Laboratory Manager

%/; < 518fiz -
Iai Danie
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Lionville Laboratory Sample Discrepancy Report (SDR)  gpgr # /2 Mfpg

Initiator: 5 Luhm S@! o Batch: / Z_U"‘ 070 Parameter: 4¢720C
Date: Samples:( oyl ¥ S lu Matrix: leactale

S )
Client: W/rlten, \ bi1)¢ Method: STBTEIMCAWWV/CLP/ Prep Batch: | ) oy 3¢
3673
1. Reason for SDR
a. COC Discrepancy __Tech Profile Eror __ Client Request __ Sampler Error on C-O-C
__Transcription Error __ Wrong Test Code  __ Other
b. General Discrepancy X :
__Missing Sample/Extract __ Container Broken __Wrong Sample Pulled __ Label ID's lllegible
__Hold Time Exceeded __ Insufficient Sample __ Preservation Wrong __Received Past Hold
__Improper Bottle Type __ Not Amenable to Analysis

Note™: Verified by [Log-In] or [Prep Group] (circle)...signature/date:
c. Problem (Include all relevant specific results; attach data if necessary)

D) lot\,«)/ tory o f - Fluonphenel aibobinye, f 57 R=Fluc-obpveny | i 130U Lic |
Ci3si J 8”1— wtnm C/\kﬂ,};») /Z”('.'fﬁ//b

2. Known or Probable Causes(s) 4 i’hriy 9%15 Svnade s favar pofas Qe (Sotune € poifen
~y . : : 1L rifens pasnsl
leSdaning Semp® Concatatan 0 Nevap (nmay hae berr tncedetddodost) . Gl # b Svrrefty fﬁﬂn

. , st
CQ/C/M . .AL[ Sonp ({{ q,\‘///.f (q.,épJ dec qHWl,f/h"fn Cr bt /%/7//1/

3. Discussion and Proposed Action Other Description:
_ Re-log »
Entire Batch
__Following Samples: ’ y)ll"’ln'(
___Re-leach
__ Re-extract
___Re-digest
__ Revise EDD
__Change Test Code to
. Pl/aée On/Take Off Hold (circle) Y

4. Prgject Manager Instructions.. .signature/date: X 2Pl 7 —
v/ Concur with Proposed Action A =7
__ Disagree with Proposed Action; See Instruction
- Include in Case Narrative
___ Client Contacted:

Date/Person
__ Add
__ Cancel
5. Final Action.. signature/date: __ <)£8. & - g—fZ— Other Explanation:
[digest][analysis] (circle)

‘_/]\;eriﬁed re-{log][leach][extra

Included in Case Narrative
__ Hard Copy COC Revised
__ Electronic COC Revised
__EDD Corrections Completed

When Final Action has been recorded, forward original to QA for diposition.

Route Route

__ Lab Manager: Daniels_. __ Metals: Welsh /

__ Project Mgr (circle): @ Stone __ Inorganic: Perrone /

____Sample Prep (circle) Ford _ GC/LC: Carey/

__ Log-in: King __ MS.MQA: Rubino /
arden/
_ Other:

QA-139-A-0208
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GLOSSARY

DATA QUALIFIERS

NQ

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

Indicates an estimated value. This flag is used under the following circumstances: 1) when
estimating a concentration for tentatively identified compounds (TICs) where a 1:1

response is assumed; or 2) when the mass spectral data indicate the presence of a compound

that meets the identification criteria but the result is less than the specified detection limit
but greater than zero. For example, if the limit of detection is 10 ug/L and a concetration of
3 ug/L is calculated, it is reported as 37.

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

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

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

Interference.
Result qualitatively confirmed but not able to quantify.

Indicates that a TIC is a suspected aldolcondensation product.

Indicates presumptive evidence of a compound. This flag is only used for
tentatively identified compounds (TICs), where the identification is based on a mass
spectral library search. It is applied to all TIC results. For generic characterization
of a TIC, such as chloninated hydrocarbon, the N code is not used.

This flag 1s used for a TIC compound which is quantified relative to a
response factor generated from a daily calibration standard (rather than
quantified relative to the closest internal standard).

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

BEBEARESS



GLOSSARY

ABBREVIATIONS

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

BSD = Indicates blank spike duplicate.

MS = Indicates matrix spike.

MSD = Indicatés matrix spike duplicate.

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

NA = Not Applicable.

DF = Dilution Factor.

NR = Not Required.

SP,Z = . Indicates Spiked Compound.

BEEEARE5S



TECHNICAL FLAGS FOR MANUAL INTEGRATION

Manual quan modifications are performed routinely to improve the data

quality for a variety of technical reasons. Documentation of these modifications should
be clear and concise. The following “flags" are used to indicate the technical reasons for
quan modifications:

MP - Missed Peak: Manually added peak not found by antomatic

quan program.
PA - Peak Assignment: quan report was changed to reflect correct peak
assignment.
RI - Routine Integration: routine integrations are performed for some

analytes that are consistently integrated improperly by the
automatic integration programs. Examples are the
dichlorobenzepe isomers on the VOA packed column and
benzo(b)fluoranthene/benzo(k)fluoranthene which are poorly
resolved on the BNA column.

SP - Split Peak: the automatic integration mmproperly split the peak;
a manual integration was performed to get the correct area.

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

signal., or other interference. -

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

BEBEARBEGA



264 Welsh Pool Read
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

A diivision of £hodine Ay

WC-Hanford, Inc. Project: RC-228

2620 Fermi Avenue Project Number: K3873 Reported:

Richland WA, 99354 Project Manager: Joan Kessner 05/07/2012 11:34

J1IPOW3
1204070-01 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

TCLP Semivolatiles by SW846 1311/8270C
1,4-Dichlorobenzene 0.0500 U 0.0500 mg/L 1 L204278 04/24/2012 05/03/2012 8270C
2,4,5-Trichlorophenol 0.0500 U 0.0500 mg/L 1 = L204278 04/24/2012 05/03/2012 8270C
2,4,6-Trichlorophenol 0.0500 U 0.0500 mg/L 1  L204278 04/24/2012 05/03/2012  8270C
2,4-Dinitrotoluene 0.0500 U 0.0500 mg/L 1 1204278 04/24/2012 05/03/2012 8270C
2-Methylphenol 0.0500 U 0.0500 mg/L 1 L204278 04/24/2012 05/03/2012 8270C
3- and/or 4-Methylphenol 0.0500 8) 0.0500 mg/L 1 L204278 04/24/2012 05/03/2012 8270C
Hexachlorobenzene 0.0500 U 0.0500 mg/L 1 L204278 04/24/2012 05/03/2012 8270C
Hexachlorobutadiene 0.0500 U 0.0500 mg/L 1 L204278 04/24/2012 05/03/2012 8270C
Hexachloroethane 0.0500 U 0.0500 mg/L 1 1204278 04/24/2012 05/03/2012 8270C
Nitrobenzene 0.0500 U 0.0500 mg/L 1 L204278 04/24/2012 05/03/2012 8270C
Pentachlorophenol 0.125 U 0.125 mg/L 1 L204278 04/24/2012 05/03/2012 8270C
Pyridine 0.0500 8] 0.0500 mg/L 1 1204278 04/24/2012 05/03/2012 8270C
Surrogate: 2-Fluorophenol 57 % 21-100 L204278 04/24/2012 05/03/2012  8270C
Surrogate: Phenol-d5 62 % 10-94 L204278 04/24/2012 05/03/2012  8270C
Surrogate: Nitrobenzene-d5 62 % 35-114 L204278 04/24/2012 05/03/2012  8270C
Surrogate: 2-Fluorobiphenyl 56 % 43-116 L204278 04/24/2012 05/03/2012  8270C
Surrogate: 2,4,6-Tribromophenol 53% 10-123 L204278 04/24/2012 05/03/2012  8270C
Surrogate: p-Terphenyl-d14 77 % 33-141 L204278 04/24/2012 05/03/2012  8270C
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/07/2012 11:34

TCLP Semivolatiles by SW846 1311/8270C - Quality Control

Lionville Laboratory
Reporting Spike Source %REC RPD
Analyte Result and Qualifiers Limit Units Level Result  %REC  Limits RPD Limit
Batch 1.204278 - SW 3520C
Blank (L204278-BLK1) Prepared: 04/24/2012 Analyzed: 05/03/2012
1,4-Dichlorobenzene k 0.0500 U 0.0500 mg/L :
2,4,5-Trichlorophenol 0.0500 U 0.0500 mg/L
2,4,6-Trichlorophenol 0.0500 U 0.0500 mg/L
2,4-Dinitrotoluene 0.0500 U 0.0500 mg/L
2-Methylphenol 0.0500 U 0.0500 mg/L
3- and/or 4-Methylphenol 0.0500 u 0.0500 mg/L
Hexachlorobenzene 0.0500 U 0.0500 mg/L
Hexachlorobutadiene 0.0500 U 0.0500 mg/L
Hexachloroethane 0.0500 U 0.0500 mg/L
Nitrobenzene 0.0500 8] 0.0500 mg/L
Pentachlorophenol 0.125 U 0.125 mg/L.
Pyridine 0.0500 U 0.0500 mg/L
Surrogate: 2-Fluorophenol 0.0273 mg/L 0.37500 7* 21-100
Surrogate: Phenol-d5 0.0616 mg/L 0.37500 16 10-94
Surrogate: Nitrobenzene-d5 0.0344 mg/L 0.25000 14* 35-114
Surrogate: 2-Fluorobiphenyl 0.0849 mg/L 0.25000 34 43-116
Surrogate: 2,4,6-Tribromophenol 0.188 mg/L 0.37500 50 10-123
Surrogate: p-Terphenyl-d14 0.199 mg/L 0.25000 80 33-141
Blank (L204278-BLK2) Prepared: 04/24/2012 Analyzed: 05/03/2012
1,4-Dichlorobenzene 0.0500 U 0.0500 mg/L
2,4,5-Trichlorophenol 0.0500 U 0.0500 mg/L
2,4,6-Trichlorophenol 0.0500 U 0.0500 mg/L
2. 4-Dinitrotoluene 0.0500 U 0.0500 mg/L
2-Methylphenol 0.0500 U 0.0500 mg/L
3- and/or 4-Methylphenol 0.0500 U 0.0500 mg/L
Hexachlorobenzene 0.0500 U 0.0500 mg/L
Hexachlorobutadiene 0.0500 U 0.0500 mg/L
Hexachloroethane 0.0500 U 0.0500 mg/L
Nitrobenzene 0.0500 U 0.0500 mg/L
Pentachlorophenol 0.125 U 0.125 mg/L
Pyridine 0.0500 U 0.0500 mg/L
Surrogate: 2-Fluorophenol 0.205 mg/L 0.37500 55 21-100
Surrogate: Phenol-d5 0.221 mg/L 0.37500 59 10-94
Surrogate: Nitrobenzene-d5 0.134 mg/L 0.25000 53 35-114
Surrogate: 2-Fluorobiphenyl 0.128 mg/L 0.25000 51 43-116
Surrogate: 2,4,6-Tribromophenol 0.15¢4 mg/L 0.37500 41 10-123
Surrogate: p-Terphenyl-d14 0.174 mg/L 0.25000 70 33-141
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. LIONVALE LASORATORY

A division of fhedtine Ansiviioat Cogssrotion

264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873
Richland WA, 99354 Project Manager: Joan Kessner

Reported:
05/07/2012 11:34

TCLP Semivolatiles by SW846 1311/8270C - Quality Control

Lionville Laboratory
Reporting Spike Source %REC RPD
Analyte . . Result and Qualifiers Limit Units Level Result %REC  Limits RPD . Limit
Batch L204278 - SW 3520C
LCS (1.204278-BS1) - R Prepared: 04/24/2012 Analyzed: 05/03/2012
1,4-Dichlorobenzene 0.140 0.0500 mg/L 0.30000 47 30-100
2,4,5-Trichlorophenol 0.213 0.0500 mg/L  0.30000 7 45-125
2,4,6-Trichlorophenol 0.188 0.0500 - mg/L 0.30000 63 40-125
2.4-Dinitrotoluene 0.234 0.0500 mg/L 0.30000 78 50-120
2-Methylphenol 0.206 0.0500 mg/L 0.30000 69 40-110
3- and/or 4-Methylphenol 0.205 0.0500 mg/L  0.30000 68 30-110
Hexachlorobenzene 0.169 0.0500 mg/L  0.30000 56 50-110
Hexachlorobutadiene i 0.120 0.0500 mg/L 0.30000 40 30-100
Hexachloroethane - 0.130 0.0500 mg/L 0.30000 43 25-100
Nitrobenzene 0.177 0.0500 mg/L 0.30000 59 40-110
Pentachlorophenol 0.182 0.125 mg/L  0.30000 61 20-130
Pyridine 0.163 0.0500 mg/L 0.30000 54 5-100
Surrogate: 2-Fluorophenol 0.229 mg/L 0.37500 61 21-100
Surrogate: Phenol-d5 0.247 mg/L 0.37500 66 10-94
Surrogate: Nitrobenzene-d5 0.154 mg/L 0.25000 61 35-114
Surrogate: 2-Fluorobiphenyl 0.149 mg/L 0.25000 60 43-116
Surrogate: 2,4,6-Tribromophenol 0.213 mg/L 0.37500 57 10-123
Surrogate: p-Terphenyl-d14 0.184 mg/L 0.25000 73 33-141
Matrix Spike (L204278-MS1) Source: 1204070-01 Prepared: 04/24/2012 Analyzed: 05/03/2012
1,4-Dichlorobenzene 0.127 0.0500 mg/L 0.30000 0.0500U 42 30-100
2,4,5-Trichlorophenol 0.221 0.0500 mg/L 0.30000 0.0500U 74 45-125
2,4,6-Trichlorophenol 0.191 0.0500 mg/L 0.30000 0.0500U 64 40-125
2.4-Dinitrotoluene 0.218 0.0500 mg/L 0.30000 0.0500U 73 50-120
2-Methylphenol 0.205 0.0500 mg/L 0.30000 0.0500U 68 40-110
3- and/or 4-Methylphenol 0.201 0.0500 mg/L 0.30000 0.0500U 67 30-110
Hexachlorobenzene 0.176 0.0500 mg/L 0.30000 0.0500U 59 50-110
Hexachlorobutadiene 0.129 0.0500 mg/L 0.30000 0.0500U 43 30-100
Hexachloroethane 0.114 0.0500 mg/L 0.30000 0.0500U 38 25-100
Nitrobenzene 0.172 0.0500 mg/L 0.30000 0.0500U 57 40-110
Pentachlorophenol 0.236 0.125 mg/L 030000 0.125U 79 20-130
Pyridine 0.177 0.0500 mg/L 030000 0.0500U 59 5-100
Surrogate: 2-Fluorophenol 0.217 mg/L 0.37500 38 21-100
Surrogate: Phenol-d5 0.249 mg/L 0.37500 66 10-94
Surrogate: Nitrobenzene-d5 0.155 mg/L 0.25000 62 35-114
Surrogate: 2-Fluorobiphenyl! 0.159 mg/L 0.25000 64 43-116
Surrogate: 2,4,6-Tribromophenol 0.233 mg/L 0.37500 62 10-123
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

& clisssion of

o Coporation

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/07/2012 11:34

TCLP Semivolatiles by SW846 1311/8270C - Quality Control

Lionville Laboratory
Reporting Spike Source %REC RPD
Analyte Result and Qualifiers Limit Units Level Result  %REC  Limits RPD Limit
Batch 1204278 - SW 3520C
Matrix Spike (1.204278-MS1) Source: 1204070-01 Prepared: 04/24/2012 Analyzed: 05/03/2012 ..
Surrogate: p-Terphenyl-di4 0.187 mg/L 0.25000 75 33-141
Matrix Spike Dup (1.204278-MSD1) Source: 1204070-01 Prepared: 04/24/2012 Analyzed: 05/03/2012
1,4-Dichlorobenzene 0.149 0.0521 mg/L 031250 0.0500U 48 30-100 16 20
2,4,5-Trichlorophenol 0.281 0.0521 mg/L 0.31250  0.0500U 90 45-125 24+ 20
2,4,6-Trichlorophenol 0.243 0.0521 mg/L 031250 0.0500U 78 40-125 24* 20
2 4-Dinitrotoluene 0.268 0.0521 mg/L 0.31250 - 0.0500U 86 50-120 20 20
2-Methylphenol 0.272 0.0521 mg/L 031250 0.0500U 87 40-110 28* 20
3- and/or 4-Methylphenol 0.263 0.0521 mg/L 031250 0.0500U 84 30-110 27+ 20
Hexachlorobenzene 0.218 0.0521 mg/L 0.31250  0.0500U 70 50-110 21* 20
Hexachlorobutadiene 0.164 0.0521 mg/L 0.31250 0.0500U 53 30-100 24* 20
Hexachloroethane 0.134 0.0521 mg/L 031250 0.0500U 43 25-100 16 20
Nitrobenzene 0.237 0.0521 mg/L 031250 0.0500U 76 40-110 32+ 20
Pentachlorophenol 0.290 0.130 mg/L 031250 0.125U 93 20-130 21* 20
Pyridine 0.243 0.0521 mg/L 031250 0.0500U 78 5-100 32% 20
Surrogate: 2-Fluorophenol 0.303 mg/L 0.39062 78 21-100
Surrogate: Phenol-d5 0.318 mg/L 0.39062 81 10-94
Surrogate: Nitrobenzene-d5 0.207 mg/L 0.26042 79 35-114
Surrogate: 2-Fluorobiphenyl 0.197 mg/L 0.26042 76 43-116
Surrogate: 2,4,6-Tribromophenol 0279 mg/L 0.39062 71 10-123
Surrogate: p-Terphenyl-dl4 0.210 mg/L 0.26042 81 33-141
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.ionville Laboratory

- TCLP EXTRACTION RECORD

(NON-VOLATILES) Logeook# _110]
start Date: L{ AL End Date: H- Z‘f -2 Tumbler Speed: 2 RPM
start Time: 10:4% End Time: 4.0 Leachate Batch # _/ 2,424}
wnalyst:: L4 Analyst: £ Leachate Page: /| _of.Z |
;OP: SPI-1311.1 Method: __1o(lJ Room Temp. (°C); FH

Start ___ 2 [Finish_7 ]
Acceptance Criteria: 23°C + 2°

vL# /ZOL{D({??‘“Of

Initial Filtration Data and Comments:

slient 1D#: JINPM 5 Solids: % / NA

H After 5 Min: & G

H After Acid/Heat: 172

wtraction Fluid/pH: #/ 4-9D Qﬂzﬁ j—
ample Wt.(g): 245

xtract Fluid Vol.(mL):___ <S¢

H After Extraction: 429 Initial Filtrate Added:

vL#: i -0 1)6@ 0OZ- Initial Filtration Data and Commjents:
fient 1D#: \UINFIAT Solids: - % /NA

H After 5 Min: “1.52.

H After Acid/Heat: /. Q 7

xtraction Fluid/pH: ﬁ/ fap —_—
ample Wt(g): 25

xtract Fluid Vol.(mL).__ 5¢20

H After Extraction: S0 Initial Filtrate Added:

Lt _ (204070 -0 Initial Filtration Data and Comments:
lient ID#: Nfows, Solids: % / NA

4 After 5 Min: K74t

1 After Acid/Heat: ;10

xtraction Fluid/pH:___& 7 44,9/

Fap 1

ample WL.(g): ., 0
ktract Fluid Vol.(mL).__ /¥ 2
1 After Extraction: 5.

Initial Filtrate Added; .

L L2 Ol ‘:1[ ’:’1[

ient D

Initial Filtration Data and Comments:
Solids: % I NA

1 After 5 Min: /i Zéé 2 /i
1 After Acid/Heat: :

draction. Fluid/pH: 1 // el
ample W.(g): VA /4)’\/
tract Fluid Vol.(mL): / ‘ Z
1 After Extraction: Initial Filtrate Added:

Standard ID Prep Date Expir Date

MS

SPi-131 1.1-A-0310

Reviewed By/Datem(VY\ \\\ 7/\@/( (22—

Page #

38
EEEEEEED




PREPARATION BENCH SHEET

1204278
Lionville Laboratory Printed: 4/26/2012 4:26:49PM

Matrix: Water Prepared using: SVOCGCMS - SW 3520C Surrogate used: 1200548

Initial Final ul ul
Lab Number Analysis Prepared (mL) (mL) Spike ID | Source ID Spike [Surrogate Client Extraction Comments
1204070-01 1311/8270C TCLP SVOC 04/24/2012 15:50 | 200 1 500 WC-Hanford, Inc.
1.204278-BLK! | QC 04/24/2012 15:50 | 200 1 500
L204278-BLK2 [ QC 04/24/201215:50 | 200 1 500 LTO L204244
L204278-BS1 QC 04/24/2012 15:50 200 1 1200337 600 560
L204278-MS1 QC 04/24/2012 15:50 | 200 I 1200337  {1204070-01 600 500
L204278-MSD1 | QC 04/24/2012 15:50 192 1 1200337  [1204070-01 600 500

670
N\\w AR AT

Date

Exy) o@mwsﬁ& By

Date
Page 1 of 1
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

Project: RC-228
Project Number: K3873
Project Manager: Joan Kessner

WC-Hanford, Inc.

Reported:
05/06/2012 07:05

2620 Fermi Avenue
Richland WA, 99354

Analytical Report for Polychlorinated Biphenyls by SW846 8082

Matrix Date Sampled Date Received

04/17/2012 13:17 04/19/2012 09:35

Sample ID Laboratory ID

JIPOW3 1204070-01 Soil

BEBEAREGE



264 Welsh Pool Road
Exton, Pennsylvania 18341

Phone {610} 280-3000
Fax (6810) 280-3041
Case Narrative
Client: WC-HANFORD RC-228 K3873 W.0. #: 60049-001-001-0001-00
LVL #: 1204070 Received: 04-19-2012

PCBs

One (1) soil sample was collected on 04-17-2012.

The sample and associated QC samples were extracted 04-23-2012 and analyzed 04-30-2012
according to criteria set forth in Lionville Laboratory SOPs. The extraction procedure was based on
SW846 Method 3540C and the analysis procedure was based on SW846 Method 8082. All samples
received Copper-Sulfur and Sulfuric Acid cleanups based on SW846 methods 3660A and 3665A.
Lionville Laboratory (LvL) is NELAP accredited by the State of Pennsylvania. For a complete
listing of accrediting authorities and the corresponding analytes/methods, please contact your
Project Manager. LvL certifies that all test results meet the requirements of NELAC with any
exception noted in the following statements:

1. The results presented in this report are derived from a sample that met Lvl.’s sample
acceptance policy.

2. All required holding times for extraction and analysis have been met.

3. All obtainable surrogate recoveries were within acceptance criteria.

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

5. All blank spike recoveries were within acceptance criteria.

6. All matrix spike recoveries were within acceptance criteria.

7. The sample was reported on a dry weight basis.

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

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

10. 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 hardcopy data package has been authorized by the laboratory manager or a
designegps veptfied by the following signature.

. 510l 17/

—~ Date

Iain Daniels
LvL Laboratory Manager

r:\group\data\2012\pcb\we hanford\tenplateoj_si.doc

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

GLOSSARY OF DATA

DATA QUALIFIERS

U Indicates that the compound was analyzed for but not detected. The minimum detection limit for the
sample (not the method detection limit) is reported with the U (e.g., 10U).

J Indicates an estimated value. This flag is used in cases where a target analyte is detected at a level
less than the lower quantification level. If the limit of quantification is 10 ug/L and a concentration of
3 ug/L is calculated, it is reported as 3J.

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

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

I Interference.

g Indicates an interference on one analytical column only. Result is reported from remaining analytical
column.

P This flag is used for a dual column analysis (i.e. pesticides/PCB/herbicides) when there is greater than
40% difference for detected concentrations between the two GC columns; the lower of the two values
is reported on Form 1 and flagged with a "P".

D This flag identifies all compounds identified in an analysis at a secondary dilution factor.

C This flag applies to a compound that has been confirmed by GC/MS.

ABBREVIATIONS

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

BSD Indicates blank spike duplicate.

MS Indicates matrix spike.

MSD Indicates matrix spike duplicate.

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

NA Not Applicable.

DF Dilution Factor.

NR Not Required.

NS Not Spiked.

SP Indicates Spiked Compound.

NPM No pattern match for multi-component target analytes.

BEBEEARE A



264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

‘WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/06/2012 07:05
JIPOW3
1204070-01 (Soil)
) Reporting .
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method

Lionville Laboratory

Polychlorinated Biphenyls by SW846 8082

Aroclor 1016 20.0 8) 20.0 ug/kg dry 1 1204250 04/23/2012 04/30/2012 8082
Aroclor 1221 20.0 U 20.0 ug/kg dry 1 L204250 04/23/2012 04/30/2012 8082
Aroclor 1232 20.0 U 20.0 ug/kg dry 1 L204250 04/23/2012 04/30/2012 8082
Aroclor 1242 20.0 U 20.0 ug/kg dry 1 1204250 04/23/2012 04/30/2012 8082
Aroclor 1248 20.0 6) 20.0 ug/kg dry 1 L204250 04/23/2012 04/30/2012 8082
Aroclor 1254 103 J 20.0 ugkgdry 1 1204250 04/23/2012 04/30/2012 8082
Aroclor 1260 5.12 J 20.0 ugkgdry 1 1204250 04/23/2012 04/30/2012 8082
Aroclor 1262 20.0 U 20.0 ug/kg dry 1 L204250 04/23/2012 04/30/2012 8082
Aroclor 1268 20.0 U 20.0 ug/kg dry 1 L204250 04/23/2012 04/30/2012 8082
Surrogate: Decachlorobiphenyl 79 % 43-144 L204250 04/23/2012 04/30/2012 8082
Surrogate: Tetrachloro-meta-xylene 105 % 52-141 L204250 04/23/2012  04/30/2012 8082

BEBEEaRaY 1



264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/06/2012 07:05

Polychlorinated Biphenyls by SW846 8082 - Quality Control

Lionville Laboratory
Reporting Spike Source %REC ) RPD
Analyte Result and Qualifiers Limit Units  Level Result %REC  Limits RPD Limit
Batch 1.204250 - SW 3540C
Blank (L204250-BLK1) Prepared: 04/23/2012 Analyzed: 04/30/2012
Aroclor 1016 133 U 13.3 ug/kg wet
Aroclor 1221 13.3 U 13.3 ug/kg wet
Aroclor 1232 13.3 U 13.3 ug/kg wet
Aroclor 1242 133 u 133 ug/kg wet
Aroclor 1248 13.3 U 133 ug/kg wet
Aroclor 1254 133 0§ 13.3 ug/kg wet
Aroclor 1260 133 U 133 ug/kg wet
Aroclor 1262 133 U 13.3 ug/kg wet
Aroclor 1268 133 U 13.3 ug/kg wet
Surrogate: Decachlorobiphenyl 23.1 ug/kg wet  33.333 69 43-144
Surrogate: Tetrachloro-meta-xylene 33.6 ug/kgwet  33.337 101 52-141
LCS (1.204250-BS1) Prepared: 04/23/2012 Analyzed: 04/30/2012
Aroclor 1016 143 13.3 ug’kg wet  166.67 86 50-138
Aroclor 1260 146 133 ug/kg wet  166.67 87 50-148
Surrogate: Decachlorobiphenyl 26.5 ug/kg wet  33.333 80 43-144
Surrogate: Tetrachloro-meta-xylene 35.1 ug/kg wet  33.337 105 52-141
Matrix Spike (1.204250-MS2) Source: 1204070-01 Prepared: 04/23/2012 Analyzed: 04/30/2012
Aroclor 1016 220 20.7 uglkgdry  259.77 2000 85 50-138
Aroclor 1260 219 20.7 ug/kg dry  259.77 512 82 50-148
Surrogate: Decachlorobiphenyl 39.0 ughkgdry  51.953 75 43-144
Surrogate: Tetrachloro-meta-xylene 524 uglkgdry  51.959 101 52-141
Matrix Spike Dup (1L.204250-MSD2) Source: 1204070-01 Prepared: 04/23/2012 Analyzed: 04/30/2012
Aroclor 1016 234 204 ugkgdry 25546 2000 92 50-138 8 40
Aroclor 1260 232 204 ugkgdry  255.46 512 89 50-148 8 40
Surrogate: Decachlorobiphenyl 40.9 uglkgdry  51.093 80 43-144
Surrogate: Tetrachloro-meta-xylene 54.7 uglkgdry  51.098 107 52-141

BEBEana 2



Matrix: Solid

PREPARATION BENCH SHEET

1£204250

Lionville Laboratory

Prepared using: GC - SW 3540C

r
Printed: 4/24/2012 Em;wwz_m

Surrogate used: _Ncomomﬁ_

aae

Initial Final ul ul
Lab Number Analysis Prepared (® (mL) Spike ID | Source ID Spike [Surrogate Client Extraction Comments
1204064-01 8082 PCBs 04/23/2012 10:31 | 11.11 10 250 WC-Hanford, Inc.
1204065-11 8082 PCBs 04/23/2012 10:31 30 10 250 LQA
1204070-01 8082 PCBs 04/23/2012 10:31 . 20.89 10 250 WC-Hanford, Inc.
L204250-BLK1 | QC 04/23/2012 10:31 30 10 250
L204250-BS1 QC 04/23/2012 10:31 30 10 1200123 250 250
L204250-MS1 QC 04/23/2012 10:31 | 10.45 10 1200123 1204064-01 250 250
L204250-MS2 QC 04/23/2012 10:31 | 20.19 10 1200123 1204070-01 250 250
L204250-MSD1 | QC 04/23/2012 10:31 | 10.37 10 1200123 1204064-01 250 250
1204250-MSD2 | QC 04/23/2012 10:31 { 20.53 10 1200123 1204070-01 250 250

7

2

-

Extracts ®elinquished By

mﬁo

Extracts Received By

Date
Page 1 of |
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

Project: RC-228
Project Number: K3873
Project Manager: Joan Kessner

‘WC-Hanford, Inc.

Reported:
04/26/2012 19:06

2620 Fermi Avenue
Richland WA, 99354

Analytical Report for Extractable Petroleum Hydrocarbons by SW846 8015

Matrix Date Sampled Date Received

LSample D Laboratory ID
04/17/2012 13:17 04/19/2012 09:35

JIPOW3 1204070-01 Soil

BEEEARE TS



264 Welsh Pool Road
Exton, Pennsylvania 19341
Phone (6107 2686-3000

Fax {610) 280-3041

Case Narrative

Client: WC-HANFORD RC-228 K3873 W.0. #: 60049-001-001-0001-00
LVL #: 1204070 Date Received: 04-19-2012
DIESEL RANGE ORGANICS

One (1) soil sample was collected on 04-17-2012.

The sample and associated QC samples were extracted 04-23-2012 and analyzed 04-25-2012
according to criteria set forth in Lionville Laboratory SOPs. The extraction procedure was based
on SW846 Method 3540C and the analysis procedure was based on SW846 Method 8015B for
Diesel Range Organics.

Lionville Laboratory (LvL) is NELAP accredited by the State of Pennsylvania. For a complete
listing of accrediting authorities and the corresponding analytes/methods, please contact your
Project Manager. LvL certifies that all test results meet the requirements of NELAC with any
exception noted in the following statements:

1. The results presented in this report are derived from a sample that met LvL’s sample
acceptance policy.

2. All required holding times for extraction and analysis have been met.

3. All obtainable surrogate recoveries were within acceptance criteria.

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

5. All blank spike recoveries were within acceptance criteria.

6. All matrix spike recoveries were within acceptance criteria.

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

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

9. The sample was reported on a dry weight basis.

10. I certify that this sample data package is in compliance with SOW requirements, both

technically and for completeness, other than the conditions detailed above. Release of the
data contained in this hardcopy data package has been authorized by the laboratory manager
or a desigpee as verified by the following signature.

(Sl
Yain Daniel§ / Date
LvL Laboratory Manager

ri\group\data\2012\dro\wc hanford\1204070jes.doc
The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral parts of the analytical
data. Therefore, this report should only be reproduced in its entirety of pages.
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LIONVILLE LABORATORY INC.

GLOSSARY OF DATA

DATA QUALIFIERS

U = Indicates that the compound was analyzed for but not detected. The minimum detection limit for the
sample (not the method detection limit) is reported with the U (e.g., 10U).

J = Indicates an estimated value. This flag is used in cases where a target analyte is detected at a level
less than the lower quantification level. If the limit of quantification is 10 ug/L and a concentration of
3 ug/L is calculated, it is reported as 37J.

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

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

| = Interference.

. | = Indicates an interference on one analytical column only. Result is reported from remaining analytical
column.

P = This flag is used for a dual column analysis (i.e. pesticides/PCB/herbicides) when there is greater than

40% difference for detected concentrations between the two GC columns; the lower of the two values
is reported on Form 1 and flagged with a "P".

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

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

ABBREVIATIONS

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

BSD = Indicates blank spike duplicate.

MS = Indicates matrix spike.

MSD = Indicates matrix spike duplicate.

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

NA = Not Applicable.

DF = Dilution Factor.

NR = Not Required.

NS = Not Spiked.

Sp = Indicates Spiked Compound.

NPM = No pattern match for multi-component target analytes.

BEBaEana Yy
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A citvision of Ebeddine Anstiviiood

264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

Project: RC-228
Project Number: K3873
Project Manager: Joan Kessner

WC-Hanford, Inc.
2620 Fermi Avenue
Richland WA, 99354

Reported:
04/26/2012 19:06

JIPOW3
1204070-01 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Extractable Petroleum Hydrocarbons by SW846 8015

Diesel Range Organics 3480 U 3480 ug/kg dry 1 L204268 04/23/2012 04/25/2012  8015M
Motor Oil 5300 J 10400 ughkgdry 1 1204268 04/23/2012 04/25/2012 8015M
Surrogate: p-Terphenyl 79% 39-129 L204268 04/23/2012 04/25/2012  8015M
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

A piivision of foedine Anativiioot Comarg

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/26/2012 19:06

Extractable Petroleum Hydrocarbons by SW846 8015 - Quality Control

Lionville Laboratory

Reporting Spike  Source %REC RPD
Analyte Result and Qualifiers Limit Units  Level Result %REC  Limits RPD Limit
Batch 1204268 - SW 3540C
Blank (L.204268-BLK1) Prepared: 04/23/2012 Analyzed: 04/25/2012
Diesel Range Organics 3330 U 3330 ug/kg wet
Motor Oil 10000 U 10000 ug/kg wet
Surrogate: p-Terphenyl 5140 uglkg wet  6666.7 77 39-129
LCS (L204268-BS1) Prepared: 04/23/2012 Analyzed: 04/25/2012
Surrogate: p-Terphenyl 4740 ug/kg wet  6666.7 71 39-129
Matrix Spike (L204268-MS1) Source: 1204070-01 Prepared: 04/23/2012 Analyzed: 04/25/2012
Surrogate: p-Terphenyl 6180 ug/kgdry  6974.3 89 39-129
Matrix Spike Dup (L204268-MSD1) Source: 1204070-01 Prepared: 04/23/2012 Analyzed: 04/25/2012
Surrogate: p-Terphenyl 5430 uglkgdry  6939.7 78 39-129

BEEEanE "3



Matrix: Solid

PREPARATION BENCH SHEET

L204268

Lionville Laboratory

Prepared using: GC - SW 3540C

=
Printed: 4/24/2012 2:14:02PV4

=

o
Surrogate used: 120054¢%

Initial Final ul ul -
Lab Number | Analysis Prepared ® (mL) Spike ID | Source ID Spike {Surrogate Client Extraction Comments
1204065-17 8015M DRO 04/23/2012 14:09 30 1 1000 LQA
1204070-01 8015M DRO 04/23/2012 14:09 | 30.17 1 1000 WC-Hanford, Inc.
L204268-BLK! | QC 04/23/2012 14:09 30 1 1000
L204268-BS1 QC 04/23/2012 14:09 30 1 1101936 1000 1000
1.204268-MS1 QC 04/23/2012 14:09 | 30.08 1 1101936 1204070-01 1000 1000
L204268-MSD1 | QC 04/23/2012 14:09 | 30.23 1 1101936 1204070-01 1000 1000

\@\\x

Lic

G

Extracts Relinquish

y , — (~ Date”

Extracts Received By

/Date

Page 1 of 1



PAHs
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

Project: RC-228

WC-Hanford, Inc.

2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/09/2012 21:28
Analytical Report for Polynuclear Aromatic Compounds by SW846 8310
Ijample ID Laboratory ID Matrix Date Sampled Date Received
JIPOW3 1204070-01 Soil 04/17/2012 13:17 04/19/2012 09:35
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264 Welsh Pool Road
Exton, Pennsylvania 18341
Phone {610} 280-3000

Fax {610) 280-3041

Case Narrative

Client: WC-HANFORD RC-228 K3873 W.0. #: 60049-001-001-0001-00
LVL #: 1204070 Date Received: 04-19-2012

POLYNUCLEAR AROMATIC HYDROCARBONS (PAH)

One (1) soil sample was collected on 04-17-2012.

The sample and associated QC samples were extracted 04-23-2012 and analyzed 05-08-2012
according to criteria set forth in Lionville Laboratory SOPs. The extraction procedure was based on
SW846 Method 3540C and the analysis procedure was based on SW846 Method 8310.

Lionville Laboratory (LvL) is NELAP accredited by the State of Pennsylvania. For a complete
listing of accrediting authorities and the corresponding analytes/methods, please contact your
Project Manager. LvL certifies that all test results meet the requirements of NELAC with any

exception noted in the following statements:

1. The results presented in this report are derived from a sample that met LvL’s sample
acceptance policy.

2. All required holding times for extraction and analysis have been met.

3. All obtainable surrogate recoveries were within acceptance criteria.

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

5. All blank spike recoveries were within acceptance criteria.

6. All matrix spike recoveries were within acceptance criteria.

7. The initial calibrations associated with this data set were within acceptance criteria.

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

9. The sample was reported on a dry weight basis.

10. Icertify 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 agverified by the following signature.

5iliz—
I4ih Daniels {) Date
LvL Laboratory Manager

r:\group\data\2012\pah 8310\wc hanford\1204070jes.doc
The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral parts of the analytical data.
Therefore, this report should only be reproduced in its entirety of pages.
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LIONVILLE LABORATOQRY INC.

GLOSSARY OF DATA

DATA QUALIFIERS

3] Indicates that the compound was analyzed for but not detected. The minimum detection limit for the
sample (not the method detection limit) is reported with the U (e.g., 10U).

J Indicates an estimated value. This flag is used in cases where a target analyte is detected at a level
less than the lower quantification level. If the limit of quantification is 10 ug/L and a concentration of
3 ug/L is calculated, it is reported as 37.

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

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

I Interference.

g Indicates an interference on one analytical column only. Result is reported from remaining analytical
column.

P This flag is used for a dual column analysis (i.e. pesticides/PCB/herbicides) when there is greater than
40% difference for detected concentrations between the two GC columns; the lower of the two values
is reported on Form 1 and flagged with a "P".

D This ﬂag identifies all compounds identified in an analysis at a secondary dilution factor.

C This flag applies to a compound that has been confirmed by GC/MS.

ABBREVIATIONS

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

BSD Indicates blank spike duplicate.

MS Indicates matrix spike.

MSD Indicates matrix spike duplicate.

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

NA Not Applicable.

DF Dilution Factor.

NR Not Required.

NS Not Spiked.

SP Indicates Spiked Compound.

NPM No pattern match for multi-component target analytes.
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A glbdsion of

264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.
2620 Fermi Avenue
Richland WA, 99354

Project: RC-228

Project Number: K3873
Project Manager: Joan Kessner

Reported:
05/09/2012 21:28

J1IPOW3
1204070-01 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Polynuclear Aromatic Compounds by SW846 8310
Naphthalene 3.42 U 3.42 ugkgdry 1 L204259 04/23/2012 05/08/2012 8310
Acenaphthylene 3.42 U 3.42 ug’kgdry 1 L204259 04/23/2012  05/08/2012 8310
Acenaphthene 1.51 J 3.42 ugkgdry 1 L204259 04/23/2012 05/08/2012 8310
Fluorene 3.42 U 3.42 ug/kg dry 1 L204259 04/23/2012 05/08/2012 8310
Phenanthrene 3.42 U 342 ug/kgdry 1 1204259 04/23/2012 05/08/2012 8310
Anthracene 3.42 U 3.42 ug/kg dry 1 L204259 04/23/2012 05/08/2012 8310
Fluoranthene 1.13 J 3.42 ug’kgdry 1 L204259 04/23/2012 05/08/2012 8310
Indeno[1,2,3-cd]pyrene 423 3.42 uglkgdry 1 1204259 04/23/2012 05/08/2012 8310
Pyrene 3.42 U 3.42 ug/kg dry 1 L204259 04/23/2012 05/08/2012 8310
Benz[a]anthracene 3.42 U 3.42 ug/kg dry 1 L204259 04/23/2012 05/08/2012 8310
Chrysene 3.42 U 3.42 ughkgdry 1 1204259 04/23/2012 05/08/2012 8310
Benzo[b] fluoranthene 3.42 U 3.42 ug/kg dry 1 L204259 04/23/2012 05/08/2012 8310
Benzo[k] fluoranthene 3.42 U 3.42 uglkgdry 1 L204259 04/23/2012 05/08/2012 8310
Benzo[a] pyrene 3.42 U 3.42 uglkgdry 1 L204259 04/23/2012 05/08/2012 8310
Dibenz[a,h]anthracene 3.42 U 3.42 uglkgdry 1 1204259 04/23/2012 05/08/2012 8310
Benzo[g,h,i] perylene 3.42 U 3.42 ugkgdry 1 1204259 04/23/2012 05/08/2012 8310
Surrogate: Triphenylene 91 % 68-129 L204259 04/23/2012 05/08/2012 8310
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/09/2012 21:28

Polynuclear Aromatic Compounds by SW846 8310 - Quality Control

Lionville Laboratory
Reporting Spike Source %REC RPD

Analyte Result and Qualifiers Limit Units  Level Result %REC  Limits RPD Limit
Batch 1204259 - SW 3540C
Blank (L204259-BLK1) Prepared: 04/23/2012 Analyzed: 05/08/2012
Naphthalene 3.33 U 3.33 ug/kg wet
Acenaphthylene 3.33 U 333 ug/kg wet
Acenaphthene 3.33 U 333 ug/kg wet
Fluorene 0.917 J 3.33 ug/kg wet
Phenanthrene 3.33 U 333 ug/kg wet
Anthracene 3.33 U 333 ug/kg wet
Fluoranthene 3.33 U 333 ug/kg wet
Indenof1,2,3-cd]pyrene 3.33 U 333 ug/kg wet
Pyrene 3.33 U 3.33 ug/kg wet
Benz[a]anthracene 3.33 U 333 ug/kg wet
Chrysene 3.33 U 3.33 ug/kg wet
Benzo[b] fluoranthene 3.33 U 333 ug/kg wet
Benzo[k] fluoranthene 3.33 U 3.33 ug/kg wet
Benzo[a] pyrenc 333 U 333 ug/kg wet
Dibenz[a,h]anthracene 3.33 U 333 ug/kg wet
Benzo[g,h,i} perylene 3.33 U 333 ug/kg wet
Surrogate: Triphenylene 158 uglkgwet  166.67 95 68-129
LCS (1.204259-BS1) Prepared: 04/23/2012 Analyzed: 05/08/2012
Naphthalene 187 3.33 ug/kg wet 166.67 112 0-127
Acenaphthylene 152 333 ug/kg wet 166.67 91 50-140
Acenaphthene 150 333 ug/kg wet  166.67 90 17-139
Fluorene 154 3.33 uglkg wet  166.67 92 28-145
Phenanthrene 162 333 ug/kg wet 166.67 97 30-152
Anthracene 128 3.33 ug/kg wet  166.67 77 19-171
Fluoranthene 160 3.33 ug/kg wet  166.67 96 34-159
Indenof1,2,3-cd]pyrene 166 3.33 ug/kg wet  166.67 99 31-156
Pyrene 159 3.33 uglkg wet  166.67 95 33-152
Benz[a]anthracene 166 3.33 ug/kg wet  166.67 99 32-157
Chrysene 159 3.33 uglkg wet  166.67 9% 31-159
Benzo[b] fluoranthene 164 333 ug/kgwet  166.67 98 33-164
Benzo{k] fluoranthene 160 333 ug/kg wet  166.67 96 28-161
Benzo[a] pyrene 202 333 ugkg wet  166.67 121 29-149
Dibenz[a,h]anthracene 151 3.33 ug/kg wet  166.67 91 27-153
Benzo[g,h,i] perylene 170 3.33 ug/kg wet  166.67 102 32-157
Surrogate: Triphenylene 162 uglkg wet  166.67 97 68-129
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 05/09/2012 21:28

Polynuclear Aromatic Compounds by SW846 8310 - Quality Control

Lionville Laboratory
Reporting Spike  Source %REC RPD
Analyte Result and Qualifiers Limit Units  Level Result %REC  Limits RPD Limit
Batch 1204259 - SW 3540C
Matrix Spike (1.204259-MS1) Source: 1204070-01 Prepared: 04/23/2012 Analyzed: 05/08/2012
Naphthalene 171 3.42 ughkgdry  171.23 342U 100 0-127
Acenaphthylene 140 3.42 ughkgdry  171.23 342U 82 50-140
Acenaphthene 128 3.42 ug/kg dry 171.23 1.51 74 17-139
Fluorene 141 342 ug/kg dry 171.23 342U 83 28-145
Phenanthrene 147 3.42 ug/kg dry 171.23 342U 86 30-152
Anthracene 117 3.42 ug/kg dry 171.23 342U 68 19-171
Fluoranthene 142 3.42 ug/kg dry 171.23 1.13 82 34-159
Indenof1,2,3-cd]pyrene 153 342 ughkgdry 17123 423 87 31-156
Pyrene 140 3.42 ugkgdry 17123 342U §2 33-152
Benz[aJanthracene 145 3.42 ug/kg dry 171.23 3420 85 32-157
Chrysene 139 3.42 ug/kg dry 171.23 3420 81 31-159
Benzo[b] fluoranthene 137 342 ug/kg dry 171.23 342U 80 33-164
Benzo[k] fluoranthene 140 3.42 ug/kg dry 171.23 342U 82 28-161
Benzo[a] pyrene 188 3.42 ug/kg dry 171.23 3420 110 29-149
Dibenz[a,h]anthracene 133 3.42 ug/kgdry 171.23 3420 77 27-153
Benzo[g,h,i] perylene 143 342 ug/kg dry 171.23 342U 83 32-157
Surrogate: Triphenylene 144 uglkgdry  171.23 84 68-129
Matrix Spike Dup (1L.204259-MSD1) Source: 1204070-01 Prepared: 04/23/2012 Analyzed: 05/08/2012
Naphthalene 187 3.47 ug/kg dry 173.44 3420 108 0-127 8 40
Acenaphthylene 157 3.47 ug/kg dry 173.44 342U 91 50-140 10 40
Acenaphthene 144 347 ug/kg dry 173.44 1.51 82 17-139 11 40
Fluorene 156 3.47 ug/kg dry 173.44 342U 90 28-145 8 40
Phenanthrene 166 3.47 ug/kg dry 173.44 3420 96 30-152 11 40
Anthracene 132 3.47 ug/kg dry 173.44 342U 76 19-171 11 40
Fluoranthene 162 347 ug/kg dry 173.44 1.13 93 34-159 12 40
Indenof1,2,3-cd]pyrene 168 3.47 ughkgdry 173.44 423 95 31-156 9 40
Pyrene 157 347 ughkgdry 17344 342U 91 33-152 11 40
Benz[a]anthracene 167 3.47 ughkgdry 173.44 342U 96 32-157 13 40
Chrysene 157 3.47 ughkgdry 173.44 3420 90 31-159 11 40
Benzo[b] fluoranthene 156 3.47 ugkgdry 173.44 342U 90 33-164 11 40
Benzo[k] fluoranthene 159 347 ug/kg dry 173.44 342U 92 28-161 11 40
Benzo[a] pyrene 212 347 ugkgdry 173.44 342U 122 29-149 11 40
Dibenz{a,h]anthracene 151 3.47 ugkgdry 173.44 3420 87 27-153 12 40
Benzo[g,h,i] perylene 163 347 ughkgdry 17344 342U 94 32-157 12 40
Surrogate: Triphenylene 163 uglkgdry  173.44 94 68-129
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PREPARATION BENCH SHEET

1204259 .
Lionville Laboratory Printed: 4/24/2012 1:50:23PM2
@
@
Matrix: Solid Prepared using: HPLC - SW 3540C Surrogate used: Sooaum_%
Initial Final ul ul %
Lab Number | Analysis Prepared (2) (mL) Spike ID | Source ID |  Spike |Surrogate Client Extraction Comments
1204065-13 8310 PAH 04/23/2012 13:33 30 5 50 LQA
1204070-01 8310 PAH 04/23/2012 13:33 | 30.6 5 50 WC-Hanford, Inc.
1204259-BLK1 QC 04/23/2012 13:33 30 5 50
1204259-BS! QC 04/23/2012 13:33 30 5 1200436 50 50
1204259-MS1 QC 04/23/2012 13:33 | 30.63 5 1200436 1204070-01 50 50
L204259-MSD1 | QC 04/23/2012 13:33 | 30.24 5 1200436 1204070-01 50 50
/ Date Extracts Received By Date

Extracts Wo::n:w& By

Page 1 of 1



METALS
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

A division of Ebediine Ancdvtiodd Comorsiion

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/26/2012 11:38
Analytical Report for Metals by SW846 6000/7000 series
l Sample ID Laboratory ID Matrix Date Sampled Date Received
JIPOW3 1204070-01 Soil 04/17/2012 13:17 04/19/2012 09:35
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264 Welsh Pool Road
Exton, Pennsylvania 19341

Phone (610} 280-3000
Fax (610) 280-3041
A diviston of Eberdine Anciviico Comonalion
Case Narrative
Client: WC-HANFORD RC-228 W.0.#: 60049-001-001-0001-00

LVL#: 1204070 Date Received: 04-19-12
SDG/SAF#: K3873/RC-228

METALS

The following is a summary of the QC results accompanying the sample results. Lionville Laboratory
(LvL) certifies that all test results meet the requirements of NELAC except as noted below.

All soil samples are reported on a dry weight basis unless requested by the client, required by the
method, or noted otherwise.

1. This narrative covers the analyses of 1 soil sample.

2. The samples were prepared and analyzed in accordance with methods listed on the data report
forms.

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

4. Please refer to the Sample Receipt Check List for any sample discrepancies in LvL's sample
acceptance policy.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury).

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

7. All preparation/method blanks (MB) were within method criteria {less than the Limit of
Quantitation, or samples greater than 20X MB value}.

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

9. All Standard Reference Material (SRM) analytes were within the Prediction Interval control
limits supplied by the manufacturer.

10. The soil matrix spike (MS) recoveries for 18 analytes were outside the 75-125% control
limits.

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

r\share\metals\packages\we-hanford\m04-070%.doc .
The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are integral parts of the analytical data.
Therefore, this report should only be reproduced in its entirety of pages.
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12.

13.

14.

15.

PDS PDS

Sample ID Element Concentration (ppb) % Recovery

JIPOW3 Aluminum 22,000 674
Antimony 100 82.7
Beryllium 100 82.6
Boron 100 85.6
Calcium 20,800 43.3
Chromium 100 83.7
Cobalt 100 79.2
Copper 100 79.7
Iron 42,000 35.7
Lead 100 72.2
Magnesium 41,600 51.9
Manganese 1,000 534
Nickel 100 76.9
Potassium 2,000 71.0
Selenium 100 84.9
Silicon 2,100 94.7
Sodium 2,000 92.3
Vanadium 1,000 70.4

The soil duplicate analyses for 4 analytes were outside the 20% Relative Percent Difference
(RPD) control limit critieria. The + 20% RPD control limit applies to sample results greater
than ten times the MDL. The sample result for Cadmium was less than ten times the MDL.

For the purposes of this report, the data have been reported to the Limit of Detection (LOD).
Values between the LOD and the Limit of Quantitation (LOQ) are acquired in a region of less-
certain quantification.

LvL is NELAP accredited by the State of Pennsylvania. For a complete listing of accrediting
authorities and the corresponding analytes/methods, please contact your Project Manager.

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.

Queden Kb Slufiz

E
L

N

Danie Date
oratoty Manager

Lionville Laboratory

BEBEaRE3 2



O[VL

. LOWELARoRaTORY

& chvision of Ebeviing Anariviiood Comeorgtion

264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873
Richland WA, 99354 Project Manager: Joan Kessner

Reported:
04/26/2012 11:38

Notes and Definitions

Analyte included in the analysis, but not detected

w =

Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP J-Flag)

*

Value outside QC acceptance criteria

DET Analyte DETECTED

ND Analyte NOT DETECTED at or above the reporting limit
NR Not Reported

dry Sample results reported on a dry weight basis

wet Sample results reported on a wet weight basis

RPD Relative Percent Difference

Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP J-Flag).
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000

LICNVILLE LARORATORY Fax: 610-280-3041

& giivision of Ebediine Ancivicod Comaration

WC-Hanford, Inc. Project: RC-228

2620 Fermi Avenue Project Number: K3873 Reported:

Richland WA, 99354 Project Manager: Joan Kessner 04/26/2012 11:38

J1POW3
1204070-01 (Soil)
Reporting
Analyte Result and Qualifier Limit Units Dilution Batch Prepared Analyzed Method
Lionville Laboratory

Metals by SW846 6000/7000 series
Aluminum 5690 3.50 mg/kgdry 1 1204276 04/24/2012 04/25/2012  6010B
Antimony 0.420 U 0.420 mghkgdry 1 L204276 04/24/2012 04/25/2012 6010B
Arsenic 2.47 0.699 mg/kgdry 1 L204276 04/24/2012  04/25/2012  6010B
Barium 53.6 0.350 mgkgdry 1 L204276 04/24/2012 04/25/2012  6010B
Beryllium 0.217 0.140 mg/kgdry 1 1204276 04/24/2012 04/25/2012  6010B
Boron 0.971 B 1.40 mg/kgdry 1 L204276 04/24/2012 04/25/2012  6010B
Cadmium 0.0875 B 0.140 mg/kgdry 1 L204276 04/24/2012 04/25/2012 6010B
Calcium 5330 69.9 mg/kgdry 1 L204276 04/24/2012 04/25/2012 - 6010B
Chromium 9.51 0.140 mg/kgdry 1 L204276 04/24/2012 04/25/2012  6010B
Cobalt 4.30 1.40 mg/kgdry 1 L204276 04/24/2012 04/25/2012  6010B
Copper 8.43 0.699 mgkgdry 1 L204276 04/24/2012 04/25/2012 6010B
Iron 15700 14.0 mg/hkgdry 1 L204276 04/24/2012 04/25/2012  6010B
Lead 3.11 0.350 mg/kgdry 1 L204276 04/24/2012 04/25/2012  6010B
Magnesium 3640 524 mg/kgdry 1 L204276 04/24/2012 04/25/2012  6010B
Manganese 232 3.50 mg/kgdry 1 L204276 04/24/2012 04/25/2012  6010B
Molybdenum 0.264 B 1.40 mg/kgdry 1 L204276 04/24/2012 04/25/2012  6010B
Nickel 9.78 2.80 mg/kgdry 1 L204276 04/24/2012 04/25/2012  6010B
Potassium 915 280 mghkgdry 1 1204276 04/24/2012 04/25/2012  6010B
Selenium 0.210 U 0.210 mgkgdry 1 1204276 04/24/2012 04/25/2012 6010B
Silicon 290 1.40 mgkgdry 1 L204276 04/24/2012 04/25/2012  6010B
Silver 0.140 8) 0.140 mg/kgdry 1 1204276 04/24/2012 04/25/2012 6010B
Sodium 189 35.0 mg/kgdry 1 L204276 04/24/2012 04/25/2012  6010B
Vanadium 43.5 1.75 mg/kgdry 1 L204276 04/24/2012 04/25/2012 6010B
Zinc 329 6.99 mg/kgdry 1 L204276 04/24/2012 04/25/2012  6010B
Mercury 0.0270 0] 0.0270 mg/kgdry 1 1204219 04/19/2012  04/20/2012 7471A
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

LIOMVILLE LARORATORY
A division of Eperiine Anchitiodl Coporation
WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/26/2012 11:38

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratory
Reporting Spike Source %REC RPD

Analyte Result and Qualifiers Limit Units Level Result  %REC  Limits RPD Limit
Batch 1204219 - SW 7471A Prep
Blank (L204219-BLK1) Prepared: 04/19/2012 Analyzed: 04/20/2012
Mercury 0.0300 U 0.0300 mg/kg wet
Duplicate (L204219-DUP4) Source: 1204070-01 Prepared: 04/19/2012 Analyzed: 04/20/2012
Mercury 0.0278 U 0.0278 mg/kg dry 0.0270U 20
Matrix Spike (L204219-MS4) Source: 1204070-01 Prepared: 04/19/2012 Analyzed: 04/20/2012
Mercury 0.163 0.0262 mg/kgdry 0.14569 0.0270U 112 75-125 20
Reference (L204219-SRM1) Prepared: 04/19/2012 Analyzed: 04/20/2012
Mercury 1.23 0.0281 mg/kg wet  1.2900 957  62.6-138
Batch 1.204276 - SW 3050B
Blank (L204276-BLK1) Prepared: 04/24/2012 Analyzed: 04/25/2012
Aluminum 3.47 U 347 mg/kg wet
Antimony 0.417 U 0.417 mg/kg wet
Arsenic 0.694 U 0.694 mg/kg wet
Barium 0.347 U 0.347 mg/kg wet
Beryllium 0.139 U 0.139 mg/kg wet
Boron 1.39 U 1.39 mg/kg wet
Cadmium 0.139 U 0.139 mg/kg wet
Calcium 5.21 B 69.4 mg/kg wet
Chromium 0.139 U 0.139 mg/kg wet
Cobalt 1.39 U 1.39 mg/kg wet
Copper 0.694 U 0.694 mg/kg wet
Iron 13.9 U 13.9 mg/kg wet
Lead 0.347 U 0.347 mg/kg wet
Magnesium 0.708 B 52.1 mg/kg wet
Manganese 3.47 U 3.47 mg/kg wet
Molybdenum 1.39 U 1.39 mg/kg wet
Nickel 2.78 U 2.78 mg/kg wet
Potassium 278 U 278 mg/kg wet
Selenium 0.208 U 0.208 mg/kg wet
Silicon 1.39 U 1.39 mg/kg wet
Sitver 0.139 U 0.139 mg/kg wet
Sodium 347 0] 34.7 mg/kg wet
Vanadium 1.74 U 1.74 mg/kg wet
Zinc 6.94 U 6.94 mg/kg wet
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

&

‘WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/26/2012 11:38

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratory
Reporting Spike Source %REC RPD

Analyte Result and Qualifiers Limit Units Level Result %REC  Limits RPD Limit
Batch 1204276 - SW 3050B
Duplicate (1.204276-DUP1) Source: 1204070-01 Prepared: 04/24/2012 Analyzed: 04/25/2012
Aluminum 5980 4.68 mg/kg dry 5690 5 20
Antimony 0.562 U 0.562 mg/kg dry 0.420U 20
Arsenic 2.52 0.937 me/kg dry 2.47 2 20
Barium 80.4 0.468 mg/kg dry 53.6 40* 20
Beryllium 0.249 0.187 mg/kg dry 0.217 13 20
Boron 1.02 B 1.87 mg/kg dry 0971 4 20
Cadmium 0.126 B 0.187 mg/ke dry 0.0875 36+ 20
Calcium 4030 93.7 mg/kg dry 5330 28+ 20
Chromium 8.59 0.187 mg/kg dry 9.51 10 20
Cobalt 4.95 1.87 mg/kg dry 430 14 20
Copper 9.67 0.937 mg/kg dry 8.43 14 20
fron 16500 18.7 mg/kg dry 15700 5 20
Lead 333 0.468 mg/kg dry 3.11 7 20
Magnesium 3940 702 mg/kg dry 3640 8 20
Manganese 301 4.68 mg/kg dry 232 26+ 20
Molybdenum 0.286 B 1.87 mg/kg dry 0.264 8 20
Nickel 9.09 3.75 mg/kg dry 9.78 7 20
Potassium 998 375 mg/kg dry 915 9 20
Selenium 0.281 U 0.281 mg/kg dry 0210U 20
Silicon 410 1.87 mg/kg dry 290 34* 20
Silver 0.187 U 0.187 mg/kg dry 0.140U 20
Sodium 195 46.8 mg/kg dry 189 3 20
Vanadium 44.2 2.34 mg/kg dry 435 1 20
Zinc 36.1 9.37 mg/kg dry 329 9 20
Matrix Spike (L204276-MS1) Source: 1204070-01 Prepared: 04/24/2012 Analyzed: 04/25/2012
Aluminum 5300 391 mgkgdry  156.56 5690 -246*  75-125 20
Antimony 12.9 0.470 mg/kg dry  39.139 0.420U 33* 75-125 20
Arsenic 121 0.783 mgkgdry  156.56 247 76 75-125 20
Barium 173 0.391 mg/kgdry  156.56 536 76 75-125 20
Beryllium 3.05 0.157 mgkgdry 3.9139 0217 72¢ 75-125 20
Boron 58.1 1.57 mgkgdry 78279 0971 73*  75-125 20
Cadmium 3.26 0.157 mg/kgdry 39139 0.0875 81 75-125 20
Calcium 5160 78.3 mgkgdry  1957.0 5330 -8* 75-125 20
Chromium 20.1 0.157 mg/kg dry 15.656 9.51 68* 75-125 20
Cobalt 32.1 1.57 mg/kgdry  39.139 430 1% 75-125 20
Copper 222 0.783 mg/kgdry  19.570 843  70* 75-125 20
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

A clidsion of Ebeviine Anciics Comaration

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/26/2012 11:38

Metals by SW846 6000/7000 series - Quality Control

Lionville Laboratory
Reporting Spike  Source %REC RPD

Analyte Result and Qualifiers Limit Units Level Result %REC  Limits RPD Limit
Batch 1204276 - SW 3050B
Matrix Spike (L204276-MS1) Source: 1204070-01 Prepared: 04/24/2012 Analyzed: 04/25/2012
Tron 14000 15.7 mg/kgdry 78279 15700 -2200*  75-125 20
Lead 28.7 0.391 mg/kgdry  39.139 3.11  65* 75-125 20
Magnesium 4710 58.7 mg/kgdry 1957.0 3640 55* 75-125 20
Manganese 236 391 mg/kgdry  39.139 232 10* 75-125 20
Molybdenum 60.3 1.57 mg/kgdry 78279 0264 77 75-125 20
Nickel 34.6 3.13 mg/kgdry  39.139 9.78 63* 75-125 20
Potassium 2230 313 mg/kgdry 1957.0 915 67* 75-125 20
Selenium 115 0.235 mgkgdry 156.56 0210U 74* 75-125 20
Silicon 287 1.57 mgkgdry 78279 290 4% 75-125 20
Silver 2.98 0.157 mg/kgdry 39139 0.140U 76 75-125 20
Sodium 1640 39.1 mg/kgdry  1957.0 189  74* 75-125 20
Vanadium 66.5 1.96 mg/kgdry  39.139 435 59* 75-125 20
Zinc 71.7 7.83 mgkgdry  39.139 329 115 75-125 20
Reference (L204276-SRM1) Prepared: 04/24/2012 Analyzed: 04/25/2012
Aluminum 10400 14.7 mg/kg wet  6670.0 156 0-200.89
Antimony 55.6 1.76 mg/kg wet  53.000 105 0-235.8
Arsenic 116 2.94 mg/kg wet  114.00 102 82.8-117.54
Barium 314 1.47 mg/kg wet  307.00 102 79.8-120.2
Beryllium 105 0.588 mg/kg wet  108.00 97 82.8-117.6
Boron 87.9 5.88 mg/kg wet  85.100 103  67.5-132.8
Cadmium 232 0.588 mg/kg wet  225.00 103  83.6-116.4
Calcium 3070 294 mg/kgwet  3360.0 91 83.3-116.9
Chromium 84.2 0.588 mg/kg wet  77.200 109  73.3-126.4
Cobalt 162 5.88 mg/kgwet  166.00 97  80.7-118.7
Copper 262 2.94 mg/kg wet  271.00 97 80.8-119.2
Iron 8210 58.8 mg/kg wet  8420.0 98  78.6-121.1
Lead 180 1.47 mg/kg wet  190.00 95 81.6-118.4
Magnesium 9330 221 mg/kg wet  8570.0 109  83.2-116.7
Manganese 987 14.7 mg/kg wet  965.00 102 69.3-130.5
Molybdenum 246 5.88 mg/kg wet  235.00 105 76.2-123.8
Nickel 221 11.8 mg/kg wet  221.00 100 79.6-120.8
Potassium 13700 1180 mg/kg wet 14400 95  81.9-118.1
Selenium 191 0.882 mg/kg wet  187.00 102 759-124.6
Silicon 440 5.88 mg/kg wet  807.00 55 0-219.3
Silver 834 0.588 mg/kg wet  83.500 100  82.7-117.1
Sodium 9240 147 mg/kg wet  9730.0 95 82.5-117.2
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

A clitsion of Ebediine Anciiou Davporttinn

Project: RC-228

‘WC-Hanford, Inc.
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/26/2012 11:38
Metals by SW846 6000/7000 series - Quality Control
Lionville Laboratory
Reporting Spike Source %REC RPD
Analyte Result and Qualifiers Limit Units Level Result  %REC  Limits RPD Limit

Batch 1204276 - SW 3050B

Reference (L204276-SRM1) Prepared: 04/24/2012 Analyzed: 04/25/2012
Vanadium 101 7.35 mg/kg wet  98.700 103 75.9-123.6
204 294 mg/kg wet  199.00 102 78.4-121.6

Zinc
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nville Laboratory

stion Batch#: _ | foH 22%

SAMPLE DIGESTION RECORD

./Time Initiated: </ 292

1010

/Time

mpleted: ~ G/F(L [Q[IU

Logbook #:_j [/ /

igestety/ Undigested (circle one)

g;;?#; AN

Balance Cal Verification: @ NA

palyst: B\ Temp: 70
fatrix (circle): (Soj/ Water  Other BLOCK 2 @ (circle one)
rethod (circle one): 3005A  3010A 200.7 (1994)
p/Turbidity: N/A for Solids.
OTE: All temperatures are recorded as corrected temperatures
Spike | Imitial Final pH | Type: | Texture | Color/ Artifact Turb
Vol Wt/Vol | Vol <2 | To/Sol/ Appearance
(ml) | (jol) | () TC
0.25 |50 [0 | P | Ao Reks | A
0 0-4 |5 I \
M/ 1e5 0.7 |Sp - v -+
0.7 |50 Cootz | oo livoiChy
N
\\
\
p——
\ NCAS
N PPN
N TR
\\\
Spiking IDs / Expiration Date: " Reagent IDs: File ID#:
Ms#:_ljeo 197 HNO; _ [T9902-7
HC1 LO[C)}A; Data Review By/Date:
‘T:1HNOs __ %760 " JUTAAN d& oS \”/
LCSH: _@) [{o( %52 1:1 HCI \

Ro\group\QA\SOP\

Signed\SPT\Metals Digestion log.doc

Page #:
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Lionville Laboratory MERCURY PREPARATION
Analyst hﬁM Instrument lD:_‘H’GS\ (
Date ﬂ L{/["T /M Balance # ﬁm INA

Start TimerTemp:_|746/45 Pipette Calibration (Daily) (7))

Logbook # 1097
Prep Batch: L/ML?Q'/ Ci
Worksheet: m "/Zdﬂ/

SOP No. ME-HgCVAA

End Time/Temp: L / q7° BLOCK 1 2 (circle one)
NOTE: _ All temperatures are recorded as corrected temperatures.
Ll PG | JSple gg;ﬁf '””ia\'/‘éYt‘ Sa:nlzlvm Ccomments,
‘Work Order# (Lig Vol (mL) (ug/L). (g})r L) ; rlr)lL) % Solids, etc.
Hamle_ L 10ad 50
& Ll [ [Dp A s0
ho AL 0,57 10pd_| 5D
208U o ovY [0ad | S
S0 -5t [0l | sD.
16.0 4 SsuD [OnA_| 5D
o eS| 43 | o | S0
o/ ozs® | S0 | jond | <o
TUCeh, | [0md | s
1,204 919 -BiA ] P50 | 5o
| sem| @ | ® |love | sv
|204064-0 | 051 | 5D |2
T4 119 ) 055 | <o
M3) 058 L [0 | 98] 50 1
1264805-0 | 0.3 ()
LY ug- bz oL | SP |
MST DT 7.0 | pA | Sn Aoy By
1264669~ 6) 01 | 5D |éetespem ol T pap
LTOY 1 - P 055 | S0 |
M 0579 1,90 | 935 | s .
(WHOGH-00 b57 0
124010 -p | 655 | 50 |
LA U4 - popy Oy | 5 /
sy oS0V /@ [ pdp | ¢?
|4 eY-p | 052 0
LU UG- NS 0% | ¢
55 0588 10 | 0% | SV TEEREAY
Standard: iD . Daferrell?me Reviewed By/Date: u J)L\W\ \-P\‘B\O) W\~
ICALIMS RL ol /Rl ot "
ICV/CCVILCS j/v( / /p] ttm ' A se book # 45 ég for std traceability information

Soil LCS True Value = ’ mg/Kg
Standard # we13357

ME-HgCVAA-Prep0910

Water Matrix Spiking Solution Concentration = 0.1 pg/mi

alér LCS Spiking Concentration: 1.0 pg/mi
Page #:

_BB8E08188



PREPARATION BENCH SHEET

1.204276

Lionville Laboratory Printed: 4/24/2012 11:44:43AM

Matrix: Solid Prepared using: METALS - SW 3050B (No Surrogate)
Initial Final ul ul

Lab Number | Analysis Prepared 3] (mL) Spike ID | Source ID Spike |Surrogate Client Extraction Comments
1204070-01 | 6010B ICP Trace 04/24/2012 09:48 |  0.75 50 WC-Hanford, Inc. HSL+ B, Mo, i (no TL)
1204276-BLK1 | QC 04/24/2012 09:48 | 0.72 50
L204276-DUP1 | QC 04/24/2012 09:48 | 0.56 50 1204070-01
1.204276-MS1 QC 04/24/2012 09:48 |  0.67 50 1200457 1204070-01 500
1.204276-SRM1 | QC 04/24/2012 09:48 | 0.51 50 1101357 510

Yy

24

Yovoked oulzullz

Extracts Relinquished By

Date

Extracts Received By

Date '

Page 1 of |

—
i)
—
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/27/2012 14:40

Analytical Report for Wet Chemistry

Sample ID Laboratory ID Matrix Date Sampled Date Received

J1POW3 1204070-01 Soil 04/17/2012 13:17 04/19/2012 09:35
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264 Welsh Pool Road
Exton, Pennsylvania 19341

Phone (610) 280-3000
Fax (610) 280-3041
Case Narrative
Client: WC-HANFORD RC-228 K3873
LVL#: 1204070 Date Received: 04-19-12
INORGANIC NARRATIVE
1. This narrative covers the analyses of 1 soil sample.
2. The sample was prepared and analyzed in accordance with the methods indicated on the data
summary report. Results for soil or solid pH are measured in water at 25°C unless otherwise
specified.

Lionville Lab (LvL) is NELAP accredited by the State of Pennsylvania. For a complete list of
accrediting authorities and the corresponding analytes/methods, please contact your Project Manager.
LvL certifies that all test results meet the requirements of NELAC with any exception noted in the
following statements.

3. Sample holding times as required by the method and/or contract were met with the exception of
Nitrate, Nitrite and Orthophosphate.

4. The results presented in this report are derived from samples that met LvL’s sample acceptance
policy.

5. The method blanks were within the method criteria.

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

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 with the

exception of Nitrate Nitrite at 22.6% for which the results are less than the limit of quantitation.
9. Results for soil samples are reported on a dry weight basis.

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

follpwipé Agnature. |
g<@ ({/ 7/7/ [z

Tain Daniels Date
Laboratory Ma¥fager
Lionville Laboratory

njp\i04-070

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 11 pages.
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873
Richland WA, 99354 Project Manager: Joan Kessner

Reported:
04/27/2012 14:40

DET
ND
NR

Dry
Wet

LOD

LOQ

Notes and Definitions

Analyte included in the analysis, but not detected
Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP J-Flag).

Value outside QC acceptance criteria

Analyte DETECTED

Analyte NOT DETECTED at or above the reporting limit
Not Reported

Sample results reported on a dry weight basis

Sample results reported on a wet weight basis

Relative Percent Difference

Limit of Detection (LOD): the minimum estimated concentration of a target analyte that can be detected reliably.
the LOD or between the LOD and LOQ are flagged estimated with either a 'J' qualifier or client-specific qualifier.

Limit of Quantitation (LOQ): the minimum concentration of a target analyte that can be quantified reliably

Concentrations at

BEBEEaR1a5



264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/27/2012 14:40
Wet Chemistry
Lionville Laboratory
Analyte Result and Qualifier LOD LOQ Units  Dilution Batch  Prepared Analyzed  Method

JIPOW3 (1204070-01) Soil

%Solids 95.3 0.1 %by Weight 1 1204255 04/23/2012  04/23/2012 SM2540G
Bromide 1.0 U 1.0 52  mgkgdry 1 1204288 04/24/2012  04/24/2012 EPA 300.0
(1993)
Chloride 1.1 B 1.0 52  mgkgdy 1 1204288 04/24/2012  04/24/2012 EPA 300.0
(1993)
Fluoride 10 U 1.0 52  mgkgdy 1 L204288 04/24/2012  04/24/2012 EPA 300.0
(1993)
Nitrate 1.6 B 1.0 52  mgkgdy 1 1204288  04/24/2012  04/24/2012 EPA 300.0
(1993)
Nitrite 1.0 U 1.0 52  mgkgdy 1 1204288 04/24/2012  04/24/2012 EPA 300.0
(1993)
Orthophosphate 21 U 2.1 104 mgkgdry 1 1204288 04/24/2012  04/24/2012 EPA 300.0
(1993)
Sulfate 11.9 1.0 52  mgkgdy 1 1204288 04/24/2012  04/24/2012 EPA 300.0
(1993)
Nitrate/Nitrite as N 0.50 B 0.10 052 mgkgdry 1 1204257 04/23/2012  04/23/2012 EPA 3532
Cyanide 0.50 U 050 1.00 mgkgdry I 1204284 04/25/2012  04/26/2012 SW846 9014
Sulfide 420 U 420 105 mgkgdy 1 1204245 04/23/2012  04/23/2012 SW846 9034
pH 9.50 0.10 0.10  pHUnits 1 1204235 04/20/2012  04/20/20125W846 9045D
%Moisture 4.67 0.10  0.10 %by Weight 1 1204256  04/23/2012  04/23/2012  D2216
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/27/2012 14:40

Wet Chemistry - Quality Control

Lionville Laboratory
Spike Source %REC RPD

Analyte Result and Qualifiers LOD LOQ Units Level Result %REC  Limits RPD Limit
Batch 1204235 - Default Prep GenChem
Duplicate (1L204235-DUP1) Source: 1204070-01 Prepared & Analyzed: 04/20/2012
pH 9.36 0.10 0.10 pH Units 9.50 1.48 20
Reference (L204235-SRM1) Prepared & Analyzed: 04/20/2012
pH 10.05 0.10 0.10 pH Units 10.010 100 99-101
Batch 1204245 - SW 9030B
Blank (L204245-BLK1) Prepared & Analyzed: 04/23/2012
Sulfide 40.0 U 400 100 mg/kgwet
LCS (L204245-BS1) Prepared & Analyzed: 04/23/2012
Sulfide 248 40.0 100 mgkgwet 241.34 103 80-120 20
LCS (L204245-BS2) Prepared & Analyzed: 04/23/2012
Sulfide 253 400 100 mgkgwet 24293 104 80-120 20
Duplicate (1.204245-DUP1) Source: 1204070-01 Prepared & Analyzed: 04/23/2012
Sulfide 42.0 U 420 105 mgkgdry 420U 20
Matrix Spike (L204245-MS1) Source: 1204070-01 Prepared & Analyzed: 04/23/2012
Sulfide 250 420 105 mgkgdry 251.79 42.0U 99.1 75-125
Batch 1.20425S5 - % Solids
Duplicate (1.204255-DUP1) Source: 1204070-01 Prepared & Analyzed: 04/23/2012
%Solids 93.8 0.1 % by Weight 95.3 2 20
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc.

Project: RC-228

2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/27/2012 14:40
Wet Chemistry - Quality Control
Lionville Laboratory
Spike  Source %REC RPD
Analyte Result and Qualifiers LOD LOQ Units Level Result %REC Limits RPD Limit
Batch L204256 - Default Prep GenChem
Duplicate (1.204256-DUP1) Source: 1204070-01 Prepared & Analyzed: 04/23/2012
%Moisture 6.20 0.10 0.10 % by Weight 4.67 28.3* 20
Batch L204257 - Default Prep GenChem
Blank (1.204257-BLK1) Prepared & Analyzed: 04/23/2012
Nitrate/Nitrite as N 010 U 0.10 048 mgkgwet
LCS (L204257-BS1) Prepared & Analyzed: 04/23/2012
Nitrate/Nitrite as N 5.26 0.10 0.50 mghkgwet 4.9834 106 90-110 20
Duplicate (L.204257-DUP1) Source: 1204070-01 Prepared & Analyzed: 04/23/2012
Nitrate/Nitrite as N 0.40 B 0.10 052 mgkgdry 0.50 22.6* 20
Matrix Spike (1L.204257-MS1) Source: 1204070-01 Prepared & Analyzed: 04/23/2012
Nitrate/Nitrite as N 5.74 0.10 0.50 mgkgdry 50253 050 104 75-125
Batch L.204284 - SW 9010B
Blank (1.204284-BLK1) Prepared: 04/25/2012 Analyzed: 04/26/2012
Cyanide 043 U 043 086 mgkgwet
LCS (L204284-BS1) Prepared: 04/25/2012 Analyzed: 04/26/2012
Cyanide 1.81 048 097 mgkgwet 1.9391 93.3 80-120
LCS (L204284-BS2) Prepared: 04/25/2012 Analyzed: 04/26/2012
Cyanide 8.29 046 092 mgkgwet 9.1895 90.3 80-120
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/27/2012 14:40

Wet Chemistry - Quality Control

Lionville Laboratory
Spike  Source %REC RPD

Analyte Result and Qualifiers LOD LOQ Units Level Result  %REC  Limits RPD Limit
Batch 1.204284 - SW 9010B
Duplicate (1.204284-DUP2) Source: 1204070-01 Prepared: 04/25/2012 Analyzed: 04/26/2012
Cyanide 045 U 045 089 mgkgdry 050U 20
Matrix Spike (1.204284-MS2) Source: 1204070-01 Prepared: 04/25/2012 Analyzed: 04/26/2012
Cyanide 4.86 051 102 mgkgdry 50929 050U 954 75-125
Batch 1204288 - Default Prep GenChem
Blank (1.204288-BLK1) Prepared & Analyzed: 04/24/2012
Fluoride 1.0 U 1.0 50 mgkgwet
Chloride 1.0 U 1.0 50 mgkgwet
Bromide 1.0 U 1.0 5.0 mghkgwet
Orthophosphate 20 U 20 100 mgkgwet
Sulfate 22 B 1.0 50 mgkgwet
Nitrate 1.0 U 1.0 50 mgkgwet
Nitrite 1.0 U 1.0 50 mg/kgwet
LCS (L204288-BS1) Prepared & Analyzed: 04/24/2012
Fluoride 47.6 1.0 50 mgkgwet 50.000 95.2 80-120 20
Chloride 473 1.0 50 mgkgwet 50.000 94.6 80-120 20
Bromide 48.3 1.0 50 mgkgwet 50.000 96.6 80-120 20
Orthophosphate 48.3 2.0 10.0 mgkgwet  50.000 96.6 80-120 20
Sulfate 50.3 1.0 50 mgkgwet 50.000 101 80-120 20
Nitrate 48.4 1.0 5.0 mgkgwet 50.000 96.8 80-120 20
Nitrite 48.1 1.0 50 mgkgwet 50.000 96.2 80-120 20
Duplicate (1.204288-DUP1) Source: 1204070-01 Prepared & Analyzed: 04/24/2012
Fluoride 1.0 U 1.0 52 mgkgdry LoU 20
Chloride 1.1 B 1.0 52 mghkgdry L1 0.662 20
Bromide 1.0 U 1.0 52 mg/kgdry Lou 20
Orthophosphate 210 2.1 10.4 mgkgdry 21U 20
Sulfate 13.9 1.0 52 mgkgdry 11.9 15.2 20
Nitrate 1.5 B 1.0 52 mgke dry 1.6 6.24 20
Nitrite 1.0 U 1.0 52 mgkgdry 1oy 20
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264 Welsh Pool Road
Exton, PA 19341
Phone: 610-280-3000
Fax: 610-280-3041

WC-Hanford, Inc. Project: RC-228
2620 Fermi Avenue Project Number: K3873 Reported:
Richland WA, 99354 Project Manager: Joan Kessner 04/27/2012 14:40

Wet Chemistry - Quality Control

Lionville Laboratory

Spike  Source %REC RPD
Analyte Result and Qualifiers LOD LOQ Units Level Result  %REC  Limits RPD Limit
Batch 1.204288 - Default Prep GenChem
Matrix Spike (1L204288-MS1) Source: 1204070-01 Prepared & Analyzed: 04/24/2012
Fluoride 42.8 1.0 50 mgkgdry 50253 10U 852 75-125 20
Chloride 493 1.0 50 mgkgdry 50253 1.1 959 75-125 20
Bromide 494 1.0 5.0 mghkgdry 50.253 1.0U 984 75-125 20
Orthophosphate 513 2.0 10.1 mgkgdry  50.253 21U 102 75-125 20
Sulfate 69.8 1.0 50 mghkgdry 50253 119 115 75-125 20
Nitrate 51.5 1.0 5o mgkgdry 50253 1.6 99.3 75-125 20
Nitrite 48.9 1.0 5.0 mghkgdry 50253 1.OU 974 75-125 20
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