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Fluor Hanford

WSCF Analytical Chemistry
P.O. Box 1000

Richland, WA 99352
Telephone 373-7495

Telefax 372-0456

FLUOR

Memorandum
M8141-SLF-05-154

To: 'S. J. Trent A0-2] . Date: March 28, 2005
From: S. L. Fitzgerald, Manager

WSCF Analytical Chemistry
cc: w/Attachments w/o Attachments

T. F. Dale $3-28 D.J. Hart $3-30

H. K. Meznarich $3-30 M. A. Neely $3-30

P. D. Mix $3-30 H. S. Rich $3-28

J. E. Trechter S3-30 L. C. Swanson E6-35
. File/LB

Subject:  FINAL RESULTS FOR 200-LW-1/LW-2 CHARACTERIZATION - SOIL — SAMPLE
DELIVERY GROUSAF NUMBER F03-025

Reference: (1) Groundwater Protection Program-Letter of Instruction, FH-EIS-2003-MEM-001,
October 31, 2002

(2) HNF-SD-CD-QAPP-017, Rev. 6, Waste Sampling & Characterization Facility Quality
Assurance Plan

This letter contains a narrative (Attachment 1) for sample delivery group WSCF20050329, the analytical
results (Attachment 2), and the sample receipt information (Attachment 3).
SLF/grf

Attachments 3
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ATTACHMENT 1

NARRATIVE

Consisting of 8 pages
Including cover page
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Attachment |

Narrative
Sample Delivery Group WSCF20050329
Sample Matrix Soil :
Sample Visual N/A
SAF Number F03-025
Data Deliverable Summary Report
Introduction

One (1) 200-LW-1/LW-2 Characterization (Soil), 216-Z-7/C4183, 12.5’ — 15’, GRP sample
(B19402) was received at the WSCF Laboratory on February 8, 2005. The sample was analyzed
for the analytes indicated on the attached copy of the chain of custody (COC) form in accordance

with the Groundwater Remediation Program — Letter of Instruction, referenced in the cover letter.

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information. Copies of the
chains of custody and sample receipt forms are included as Attachment 3.

Analytical Methodology for Requested Analyses
Inorganic

e Ammonia by EPA Method 300.7. Analytical work was performed with no deviations to
the approved method.

¢ Anions by EPA Method 300. Analytical work was performed with no deviations to the
approved method.

e Cyanide by EPA Method 335.2. Analytical work was performed with no deviations to
the approved method.

e ICP-AES Metals by EPA Method 6010B. Analytical work was performed with no
deviations to the approved method.

e ICP-MS Metals by EPA Method 200.8. Analytical work was performed with no
deviations to the approved method.

e Percent Solids by EPA Method 160.3. Analytical work was performed with no
deviations to the approved method.

¢ pH by EPA Method 150.1. Analytical work was performed with no deviations to the
approved method.
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Organic

Alcohols/Glycols by EPA Method 8015. Analytical work was performed with no
deviations to the approved method.

PCBs by EPA Method 8082B. Analytical work was performed with no deviations to the
approved method.

Semi-VOA by EPA Method 8270C. Analytical work was performed with no deviations
to the approved method.

TPH Diesel Range by WDOE Method NWTPH-Dx. Analytical work was performed
with no deviations to the approved method.

TPH Gas Range by WDOE Method NWTPH-Gx. Analytical work was performed with
no deviations to the approved method.

VOA by EPA Method 8260A. Analytical work was performed with no deviations to the
approved method.

Radiochemistry

All RadChem analyses (AEA (Plutonium, Americium and Uranium) and GEA) except
Neptunium-237 were run by internal WDOE accredited WSCF procedures. Analytical
work was performed with no deviations to the approved method.

Inorganic Comments

Ammonis - The hold time for this analysis was met. A Blank, Duplicate, Laboratory Control
Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with each delivery group per
GRP Letter of Instruction. See page 13 for QC details. All QC controls are within the
established limits.

Anions - The hold times for Nitrite and Nitrate analysis were not met. A Blank, Duplicate,
Laboratory Control Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each
delivery group per GRP Letter of Instruction. See pages 14 through 15 for QC details.
Analytical Notes:

Preparation Date: 07-mar-2005.

Nitrate - Sample B19402 result was B-flagged; the analyte was less than the reportable
detection limit, but greater than or equal to the method detection limit.

Nitrate — The Duplicate Relative Percent Difference exceeded established laboratory
limits. The RPD criterion does not apply to low level samples.

All other QC controls are within the established limits.
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Cyanide - The hold time for this analysis was met. A Blank, Preparation Blank, Laboratory
Control Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery
group per GRP Letter of Instruction. See page 16 for QC details. All QC controls are within the
established limits.

ICP-AES Metals (Bismuth and Boron only) — The hold time for this analysis was met. A
Blank, Laboratory Control Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed
with each delivery group per GRP Letter of Instruction. See page 17 for QC details. Analytical
Note:

e Preparation Date: 02-mar-2005.
All QC controls are within the established limits.

ICP-MS Metals — The hold time for this analysis was met. A Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GRP
Letter of Instruction. See pages 18 through 20 for QC details. Analytical Notes:

e Preparation Date: 14-feb-2005.

e Antimony and Uranium — The Laboratory Control Sample recovery exceeded established
laboratory limits, but within manufacturer’s limits. Sample results were below the
detection limit and U-flagged.

All other QC controls are within the established limits.
Percent Solids — analyzed for organic moisture correction.

pH - The hold time for this analysis was met. A Laboratory Control Sample and Duplicate
sample was not analyzed as per the GRP Letter of Instruction. All internal laboratory QC
controls for the method were within the established limits.

Organic Comments

e Sample results are moisture corrected and reported on dry weight basis.

Alcohol/Glycols - The hold time for this analysis was met. A Blank, Duplicate, Laboratory
Control Sample, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery
group per GRP Letter of Instruction. See page 24 for QC details. Analytical Notes:

e Preparation Date: 22-feb-2005.

e 2-Bromoethanol - Spike Relative Percent Difference exceeded the established laboratory
limits. Sample result was below the detection limit and U-flagged.

All QC other controls are within the established limits.
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PCBs — The hold time for this analysis was met. A Blank, Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GRP Letter
of Instruction. See pages 25 through 26 for QC details. Analytical Notes:

® Preparation Date: 17-feb-2005.

e Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample# B19407
(SDG# 20050388, SAF# F03-025).

All QC controls are within the established limits.

Semi-VOA — The hold time for this analysis was met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GRP
Letter of Instruction. See pages 27 through 30 for QC details. Analytical Notes:

s Preparation Date: 17-feb-2005.

e Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample# B19407
(SDG# 20050388, SAF# F03-025).

e 2-Methylphenol: Although not included in the Data Summary Report, (not requested on
chain of custody), the sample result was less that the detection limit of 170 ug/Kg.

¢ 3 & 4-Methylphenol: Although not included in the Data Summary Report, (not requested
on chain of custody), the sample result was less than the detection limit of 222.2 ug/Kg.

All QC controls are within the established limits.
TPHD-WA - The hold time for this analysis was met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group per GRP
Letter of Instruction. See page 31 for QC details. Analytical Notes:

e Preparation Date: 17-feb-2005.

¢ Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample# B19407
(SDG# 20050388, SAF# F03-025).

All QC controls are within the established limits.
TPHG-WA - The hold time for this analysis was met. A Blank, Laboratory Control Sample,
Duplicate, Matrix Spike and Matrix Spiked Duplicate were analyzed with each delivery group
per GRP Letter of Instruction. See page 32 for QC details. Analytical Notes:

e Preparation Date: 18-feb-2005.

* Duplicate, Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on
sample# B19PNO (SDG# 20050278, SAF# F04-015).
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All QC controls are within the established limits.

VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with each delivery group per the GRP Letter
of Instruction. See pages 33 through 35 for QC details. All QC controls are within the
established limits.

e N-Butylbenzene: Although not included in the Data Summary Report, (not requested on
chain of custody), the sample result was less than the detection limit of 2.1 ug/Kg.

Radiochemistry Comments

RadChem — There are no hold times associated with WSCF’s radiochemical methods. A Blank,
Laboratory Control Sample and Duplicate were analyzed with each delivery group per the GRP
Letter of Instruction. See pages 38 through 41 for QC details. Analytical Notes: - :

e Neptunium-237 - Duplicate QC samples were analyzed on sample# B1B3R1 (SDG#
20050251, SAF# F04-019).

» Neptunium-237 —Laboratory control sample (LCS) recovery was below established limits
and may be attributed to a slight excess of ascorbic acid which occurs due to low iron
levels in the matrix and causes retention of the Neptunium during separation. The solid
matrix sample spike recoveries however, were within established laboratory limits.
Sample result is considered to be an estimate. Radiochemical Matrix Spike Recovery
Data are summarized below,

Radiochemical Matrix Spike Recovery

Sample Namber Lab Sample 1D Inotope \"”'"i‘(?,‘::ﬂl:tlif:‘"”‘“"~‘
Neptunium-237
LCS DUPLICATE Np-237 44.30
B19402 W050000473 Np-237 80.20
B1B3R1 W050000288 Np-237 65.10
DUPLICATE W050000288 Np-237 86.70

¢ Uranium-234, Urananium-235 and Plutonium-238 - Additional Batch QC Data are
summarized below:
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Sample Number

Fabh Sample 1D

Uranium-234/ Uranium-235

Isotope

Additional Batch QC Data (Results)

Results

(pCrgraumy)

RPD

BLANK U-234 2.130E-02
BLANK U-235 2.119E-03
B19402 W050000473 U-234 1.530E-01
DUPLICATE W050000473 U-234 1.839E-01 18.34
B19402 W050000473 U-235 7.424E-03
DUPLICATE W050000473 U-235 -1.126E-02 41.06
Plutonium-238
BLANK Pu-238 -2.518E-02
B19402 W050000473 Pu-238 1.225E-02
DUPLICATE W050000473 Pu-238 2.164-02 55.41

¢ Plutonium-242, Americium-243 and Uranium-232 - Radiochemical Tracer Recovery
Data are summarized below:

Radiochemical Tracer Recovery

Sample Number Lab Sample 1D Isotope Cracer Recovery (Pereent)
Plutonium-242
BLANK Pu-242 84.07
LCS Pu-242 92.83
B19402 W050000473 Pu-242 76.45
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Radiochemical Tracer Recovery
Sample Number Lab Sample 1D Inotope Fracer Recovery (FPereent)
DUPLICATE w050000473
Americium-243
BLANK Am-243 78.46
LCS Am-243 80.20
B19402 W050000473 Am-243 84.81
DUPLICATE W050000473 Am-243 85.01
Uranium-232
BLANK U-232 80.89
LCS U-232 73.45
B19402 W050000473 U-232 ’ 79.27
DUPLICATE W050000473 U-232 88.70

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF
Laboratory Analytical Manager and Client Services, as verified by the following signature.

Caiss .

Pauline D, Mix
WSCF Client Services

Abbreviations

Hg — mercury

IC — ion chromatography

ICP - inductively coupled plasma

ICP/AES - ICP/atomic emission spectroscopy
ICP/MS — ICP/mass spectrometry

Total U - total uranium

AT/TB - total alpha/total beta

AEA — Alpha Energy Analysis

WTPH-G - Tota! Hydrocarbons-Gasoline

Am - americium

Cm - curium

Pu — plutonium

Np — neptunium

GEA — gamma energy analysis

H3 - Tritium

Sr — Strontium 89, 50

WTPH-D - Total Hydrocarbons-Diesel
TSS — Total Suspended Solids
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ATTACHMENT 2

ANALYTICAL RESULTS

Consisting of 39 pages
Including cover page
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wl3glog vl 28-mar-2005 10:43:22

WL# S#

25008

25211
25211
25211
25211

25238
25238
25238
25238
25238
25238

25251
25251
25251
25251

WwWwN P

owWwuld K

W=

W1l3qg Worklist/Batch/QC Report for Group# WSCF20050329

Batch QC#

25364 28724
28943
28943
28943
28943
28943
28943
28943

25571
25571
25571
25571

28950
28950
28950
28950

25599
25599
25599
25599
25599
25599

28971
28971
28971
28971
28971
28971

29004
29004
29004
29004
29004
29004
29004

29019
29019
29019
28019
29019
29019
29019

29023
29023
29023
29023
29023
23023
29023

25616
25616
25616
25616

239025
29025
29025
28025

Tray Type

SAMPLE
SAMPLE

SAMPLE

BLANK
BLNK-PREP
LCS

MS

MSD
SAMPLE
SPK-RPD

BLANK
LCS
DUP
SAMPLE

BLANK
LCSs

MS

MSD
SAMPLE
SPK-RPD

BLANK
LCs
SAMPLE
SURR
MS

MSD
SPK-RPD

BLANK

SPK-RPD

BLANK
LCS
SAMPLE
SURR
MS

MSD
SPK-RPD

BLANK
LCS
DUP
SAMPLE

Sample#

W050000473
W050000473

W050000473

W050000473
W050000473
W050000473
W050000473

W050000288
W050000473

W050000473
W050000473
W050000473
W050000473

W050000473
W050000473
W050000556
W050000556
W050000556

- W050000473

W050000473
W050000556
W050000556
W050000556

W050000473
W050000473
W050000556
W050000556
W050000556

W050000473
wW050000473

Test

Percent Solids
pH Soil and Waste Measurement

Gamma Energy Analysis-grd H20

Cyanide
Cyanide

Cyanide

Cyanide
Cyanide
Cyanide
Cyanide

Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom
Midi/Spectrophotom

Neptunium by AEA
Neptunium by AEA
Neptunium by AEA
Neptunium by AEA

ICP Metals Analysis, Grd H20 P
ICP Metals Analysis, Grd H20 P
ICP Metals Analysis, Grd H20 P
ICP Metals Analysis, Grd H20 P
ICP Metals Analysis, Grd H20 P
ICP Metals Analysis, Grd H20 P
WTPH-D TPH Diesel Range (Wa)
‘WTPH-D TPH Diesel Range (Wa)
WTPH-D TPH Diesel Range (Wa)
WTPH-D TPH Diesel Range (Wa)
WTPH-D TPH Diesel Range (Wa)
WTPH-D TPH Diesel Range (Wa)
WTPH-D TPH Diesel Range (Wa)
SW-846 8270B Semi-Vols

SW-846 8270B Semi-Vols

SW-846 8270B Semi-Vols

SW-846 8270B Semi-Vols

SW-846 8270B Semi-Vols

SW-846 8270B Semi-Vols

SW-846 8270B Semi-Vols

PCBs complete list

PCBs complete list

PCBs complete list

PCBs complete list

PCBs complete list

PCBs complete list

PCBs complete list

Plutonium Isotopics by AEA -
Plutonium Isotopics by AEA
Plutonium Isotopics by AEA
Plutonium Isotopics by AEA
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25286
25286
25286
25286
25286
25286
25286

25252
25252
25252
25252

25250
25250
25250
25250

25300

25300
25300
25300
25300
25300
25300

25306
25306
25306
25306
25306
25306
25306

25341
25341
25341
25341
25341
25341
25341

25079
250789
25079
25079
25079
25079

WAHARUID NP

WK W

B JanwE N

AW N

AW NRF

NwWwuldN =

25656
25656
25656
25656
25656
25656
25656

25617
25617
25617
25617

25615
25615
25615
25618

25668
25668
25668
25668
25668
25668
25668

25673
25673
25673
25673
25673
25673
25673

25708
25708
25708
25708
25708
25708
25708

25435
25435
25435
25435
25435
25435

29026
29026
29026
29026
29026
29026
29026

29029
29029
29029
29029

29046
29046
29046
29046

25051
29051
29051
29051
29051
29051
29051

29060
29060
25060
29060
29060
25060
29060

29093
29093
29093
29093
29093
29093
25093

29095
29095
29095
29095
29095
29095
29095

29104
29104
29104
29104
29104
29104

BLANK
LCS
DUP

MSD
SPK-RPD
SAMPLE

BLANK
LCS

SAMPLE

BLANK
LCS
DUP
SAMPLE

BLANK
BLANK
LCs
DUP

MS

MSD
SAMPLE

BLANK
BLANK
LCs
DUP
MS

MSD
SAMPLE

BLANK
LCS

MS

MSD
SAMPLE
SPK-RPD
SURR

BLANK
LCSs
DUP

MS

MSD
SAMPLE
SPK-RPD

BLANK
LCs

MS

MSD
SAMPLE
SPK-RPD

W050000340
W050000340
W050000340
W050000340
W050000473

wW050000473
W050000473

W050000473
W050000473

W050000473
W050000473
W050000473
W050000473

W050000473
W050000473
W050000473
W050000473

W050000473
W050000473
W050000473
W050000473
W050000473

W050000473
W050000473
W050000473
W050000473
W050000473

W050000473
wW050000473
wW050000473
W050000473

NWTPH-GX
NWTPH-GX
NWTPH-GX
NWTPH-GX
NWTPH-GX
NWTPH-GX
NWTPH-GX

TPH
TPH
TPH
TPH
TPH
TPH
TPH

Americium by
Americium by
Americium by
Americium by

Gasoline Range
Gasoline Range
Gasoline Range
Gasoline Range
Gasoline Range
Gasoline Range
Gasoline Range

AEA
AEA
AEA
AEA

Uranium Isotopics by AEA
Uranium Isotopics by AEA
Uranium Isotopics by AEA
Uranium Isotopics by AEA

Ammonia (N)

Ammonia (N)

Ammonia (N)
Ammonia (N)
Ammonia (N)
Ammonia (N)
Ammonia (N)

Anions by
Anions by
Anions by
Anions by
Anions by
Anions by
Anions by

Ion
Ion
Ton
Ion
Ion
Ion
Ion

by IC
by IC
by IC
by IC
by IC
by 1IC
by IC

Chromatography
Chromatography
Chromatography
Chromatography
Chromatography
Chromatography
Chromatography

VOA Ground Water
VOA Ground Water
VOA Ground Water
VOA Ground Water
VOA Ground Water
VOA Ground Water
VOA Ground Water

Alcohols,
Alcohols,
Alcohols,
Alcohols,
Alcohols,
Alcohols,
Alcohols,

ICP-2008
ICP-2008
ICP-2008
ICP-2008
ICP-2008
ICP-2008

Glycols
Glycols
Glycols
Glycols
Glycols
Glycols
Glycols

Protection
Protection
Protection
Protection
Protection
Protection
Protection

- 8015
- 8015
- 8015
- 8015
- 8015
- 8015
- 8015

MS All possible
MS All possible
MS All possible
MS All possible
MS All possible

MS All

possible

metal
metal
metal
metal
metal
metal
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PHONE: (509) 373-7004/FAX:

Waste Sampling and Characterization Facility
P.O. BOX 1970 S83-30, Richland, WA 99352

ACKNOWLEDGMENT OF SAMPLES RECEIVED

Groundwater Remediation Program

Richland, WA 99354

Attn: Steve Trent

Customer Code:
PO# :

Group#:
Project#:

Proj Mgr:
Phone:

(509) 373-7134 - I 'oS'/
34
«
::(\tf @ﬁ35>
GPP
119143/ES20
20050329
F03-025
Steve Trent AD-21
373-5869

The following samples were received from you on 02/08/05.
scheduled for the tests listed beside each sample.
is incorrect, please contact your service representative.
using Waste Sampling and Characterization Facility.

They have been
If this information
Thank you for

Sample#

Sample Id

Matrix
Tests Scheduled

Sample
Date

W050000473 B19402

~ TRENT Solid, or handle as 1f solid 02/08/05
- @2008 L @8015GPP: @AEA 30 . @AER<31 + @ARAx 3.2/
@®AEA- 33 @GEA-GPP @GPP6010 @IC-30 @PCBGPP @svoc
@TPHD-WA @TPHG-WA @VOA-GPP CN-02 : NH4'-IC. * ‘PERSO
PH-30

Test Acronym Description

Test Acronym

Description

'®@2008 -

@8015GPP

- @AEA~-30

‘@ABA-32
@CGEA-GPP .
- @Ic-30 - .

¢ @SVOCGPP

®AEA-31
@AEA-33
@GPP6010
@PCBGPP

@TPHD-WA

@TPHG-WA .

@VOA -GPP
CN-02
NH4-IC
PERSOLID
PH-30

Alcohols, Glycols - 8015
Plutonium Isdtopics by AEA’
Americium by AEA

‘. Uranium Isotopics by AEA*
‘Neptunium by AEA

Gamma ‘Energy. Analysis-grd; H20;
ICP Metals Analysis, Grd H20 P

‘Ahions .by. Ion: Chromatography

PCBs complete list

'SW-846 8270B-Semi-Vols -

WTPH-~D TPH Diesel Range (Wa)

" NWTPH-GX TPH Gasoline Range '

VOA Ground Water Protection
Cyanide by Midi/Spectrophotom:
Ammonia (N) by IC

Percent Solids , :
PH Soil and Waste Measurement

ICP~2008: MS§ A1)l possible metal
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