RECEIVED AUGUST 20, 2008

Fluor Hanford

WSCF Analytical Lab
P.O. Box 1000
Richland, WA 99352
Telephone 373-7495
Telefax 372-0456

FLUOR

Memorandum
M4W41-SLF-08-865
To: H. Hampt E6-35 Date: August 20, 2008
LN
From: S. L. Fitzgerald, Manager &'C V{M
WSCF Analytical Lab
cc: w/Attachments
T. F. Dale S3-30 J. E. Trechter S3-30
A. J. Kopriva S3-30 S.J. Trent E6-35
H. K. Meznarich $3-30 File/LB
P. D. Mix $3-30 |
|
. |
Subject: FINAL RESULTS FOR SAMPLE DELIVERY GROUP WSC_ ____. 217-SAFNU 3R
F08-093

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

(2) HNF-SD-CD-QAPP-017, Rev. 9, Waste Sampling & Characterization Facility Quality
Assurance Plan

This letter contains the following information for sample delivery group WSCF20081217:
e Cover Sheet (Attachment 1)
e Narrative (Attachment 2)
e Issue Resolution Form (Attachment 3)
e Analytical R lts (Attac  nt4)

SLF/grf

Attachments 4 B ’ ~ —
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WSCF SAF NUMBER CROSS REFERENCE

Group#: WSCF20081217

Data Deliverable Date: 22-jul-2008

Data Deliverable: Cover Sheet
SAF# Sample IN WRCF# Matrix
F08-093 B1VHN9 WO08GR01803 SOIL

Report Date: 19-aug-2008
Group#: WSCF20081217
Report WGPPS/5.3
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Attachment 2
Narrative
WSCF20081217

Introduction

One S&GRP sample was received at the WSCF Laboratory on June 17, 2008. With the exception
of Americium-241 analysis, sample was analyzed for tl alytes 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 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing me od abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information as applicable.
Copies of the chain of custody and sample receipt documentation are included as Attachment 4.

1t should be noted that the attached chain of custody was stamped “ICED” by the WSCF
Lal -atory Sample Custodian during sample receiving, in cating the presence of icein ¢
sample container.

A I "Tle*»~dology for Reque:  ~ 4 ~rses

Refer to WSCF Method References Report, pages 12 through 13, for a complete listing of
approved analytical methods.

Inorg: °~ C

Anions — Hold time requirements for this analysis were met. A Duplicate, Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group
per GRP Letter of Instruction. See pages 16 through 17 for QC details. Analytical Note(s):

e Sample results were D flagged if dilution(s) were required.

e Sample results that were less than the reportable limit, however greater than the method
detection limit were B flagged.

e Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# B1 VHLS8
(SDG# 20081141, SDG# F08-093).

e Sulfate - Duplicate Relative Percent Difference (RPD) slightly exceeded established
laboratory limits. No flag issued.

All other QC controls are within the established limits.

Cyanide — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery ¢ 1p per
GRP Letter of Instruction. See page 18 for QC details.

All QC controls are within the established limits.
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Atta® e 2
Narrative
WSCF20081217

ICP-AES Metal: Tl hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
grour rthe GRP Letter of Instruction. See pages 19 through 21 for QC details. Analytical
Note(s):

e Sample results were D flagged if dilution(s) were required.

e Matrix Spikes and Matrix Spike Duplica  were analyzed on samples B1VHLS8 (SDG#
20081141, SAF# F08-093) and B1 VOM1 (SDG# 20081183, SAF# F08-045).

e Lithium — LCS recovery slightly exceeded established laboratory limits. Lithium has no
certified value. Value is taken from multiple analyses. Sample result was X flagged.

Batch QC - BIVHLS

o Calcium and Boron contamination detected in the Blank was evaluated and there
was no affect on sample results.

o Aluminum, Calci 1, Iron, Magnesium and Titanium — Sample concentrations
exceeded the spiking levels by a factor of 4. Spike recoveries are not valid.
Che * and high standards were analyzed to ensure linearity because sample
results are greater than the calibration standard.

o Barium and Strontium — Matrix Spike recoveries exceeded established laboratory
limits. Affected sample results were N flagged.

o Sodium — Matrix Spike and Matrix Spike Duplicate recoveries exceeded
established laboratory limits. Affected sample result was N flagged.

o Bismuth — Laboratory Control Sample (LCS) used for soil samples does not
contain Bismuth, and thus no Bismuth value or percent recovery is possible for
the LCS. The instrument « ity control for nuth is acceptable. etoa
~ " BCORE problem, the following QC is of 1

* Preparation Blank for Bismuth < 0.035 ppm

= Matrix I ke Recovery = 92.7%

= Matrix Spike Duplicate Recovery = 93.7%

» Spike Relative Percent Difference (RPD) =1.1%
All other QC controls are within the established limits.

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per the GRP Letter of Instruction. See pages 22 through 24 for QC details. Analytical
Note(s):
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Attachment 2
Narrative
WSCF20081217

e Matrix Spike and Matrix Spike Duplicate were analyzed on sample# BIV2W1 (SDG#
20081131, SAF# F08-F08-101).

e Cadmium, Copper, Nickel and ™ ’lium — Laboratory Control Sample recoveries were
s than established laboratory limits. Affected sample results (> MDL) were E  igged.

All other QC controls are within the established limits.

Re-i~chemistry Comments

Rad Chem — There are no hold times associated with WSCF’s radiochemical methods. A
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group. See
pages 29 through 32 for QC details. Analytical Note(s):

e ; cricium-241 — Due to a Laboratory error, the Americium-241 was inadvertently
analyzed by the Gamma Energy Analysis. (GEA) method instead of the requested Alpha
Energy Analysis (AEA) method. All QC controls (Blank and Laboratory Control
¢ 1ple) were within established laboratory limits. Americium-241 analysis by AEA will
be forthcoming.

e Plutonium-238, 239/20 and 242 (tracer) — Duplicate QC was analyzed on sample#
B1VHL7 (SDG# 20081166, SAF# F08-093).

e Uranium-232 (tracer) — Surrogate recovery (B1VHNDY) slightly exceeded established
laboratory limits.

All other QC controls are within the established limits.

I certify that this data package is in compliance with the LOI, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
hard copy ata package has been authorized by the Laboratory Analytical Manager and C nt
Services as verified Yy the following signatures.

: Db
')ﬁ /'L(/Lz""’"'/\{//cq

Scot L. Fitzgerald Pauline D. Mix
WSCF Analytical Laboratory Manager WSCEF Client Services
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M4W41-SLF-08-865

ATTACHMENT 3

ANALYTICAL RESULTS

Consisting of 25 pages
Including cover page
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V. SCF
ANALYTICAL R “"™ TS Rl 'ORT

for

Groundwater Remedi on Program

Richland, WA 99354

Attention:  Steve Trent

Analytical: M by
I

Fﬁ‘zﬁscm i 3/ ”/08

Client Services: QO @14 £ D /)7/;:

All results are reported on an "as received"” basis unless  erwise noted in the comment section.

This information is intended for the use of the addressee only. If the reader of this report is not the intended rec 1t

or is not authorized by the recipient to receive the report, you are hereby notified that any dissemination, distribution or copying of this report

is strictly prohibited. !f you have received this report in error, please notify WSCF Laboratory immaediately by telephone at {(509) 373-7020 or (509) 531-8004.

formation designation of this report is the responsibility of the customer.

Contract#: FH- 5-2003-MEM-001

Rep #: WSCF20081217
Rep Date: 19-aug-2008
Report WGPP/ver. 5.2

© Groundwater Remediation Program

S¢ jo
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Department:

Inorganic

W1l3g Worklist/Batch/QC Report for Group# WSCF20081217

Batch
37238
37238
37238
37238
37238
37238

37240
37240
37240
37240
37240
37240

37286
372¢
372¢%
372¢
372t
37286
37286
37286

376 2
37682
37682
37682
37682
37682
376t

37682
37682

QC#
41579
41579
41579
41579
41579
41579

41580
41580
41580
41580
41580
41580

41627
41627
41627
41627
41627
41627
41627
41627

42420
42420
42420
42420
42420
42420
42420
42420
42420

Tray Type

BLANK
LCS

MS

MSD
SAMPLE
SPK-RPD

BLANK
LCs

MS

MSD
SPK-RPD
SAMPLE

BLANK
BLANK
LCS

DUP

MS

MSD
SPK-RPD
SAMPLE

BLANK
LCS

MS

MSD
SPK-RPD
MS

MSD
SPK-RPD
SAMPLE

Sample

W0BGR01803
WOBGR01803
WO08GR01803
W08GR01803

WO08GR01485
WO08GR01485
WOBGR01485
WOBGR01803

WOBGR01494
WOBGR014 94
WOBGR01494
WOBGR01494
WOBGR01803

WO08GR014594
WO8GR014954
WOBGR01494
WO08GR01660
WOBGR0O1660
WOBGR01660
WO8GR01803

Test

Cyanide
Cyanide
Cyanide
Cyanide
Cyanide
Cyanide

ICP-200.8
ICP-200.8
ICP-200.8
ICP-200.8
ICP-200.8
ICP-200.8

Anions
Anions
Anions
Anions
Anions
Anions
Anions
Anions

ICP
ICP
ICP
ICP

Metals
Metals
Metals
Metals
ICP Metals
ICP Metals
I¢( Metals
ICP Metals
ICP Metals

Midi/Spectrophotom
Midi/Spectrophotom

Midi/Spectrophotc
Midi/Spectrophotom
Midi/Spectr« aotc
Midi/Spectropnotom

MS
MS
MS
MS
MS
MS

Ion
Ton
Ion
Ion
Ion
Ton
Ion
Ion

Analysis,
Analysis,
Analysis,
Analysis,
Analysis,
Analysis,
Analysis,
Analysis,
Analysis,

All
All
All
All
All
All

possit =
possible
possible
possible
possible
possible

togra

Grd
Grd
Grd
Grd
Grd
Grd
Grd
Grd
Grd

meta
meta
meta
meta
meta
meta

Chromatography
Chromatography
Chromatography
Chromatography
Chro
Chromatography
Chromatography
Chromatography

phy

1)
H20
H20
H20
H20
H20
H20
H20
H20

ooy
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v 3glog v4.2

WL# S#
36776 1
36776 2
36776 3
36776 4
36847 1
36847 2
36847 3
36847 4
36847 5
37270 1
37270 2
37270 3
37270 6
37270 7
37269 1
37269 2
37269 3
37269 6
37269 7

|

9-aug-2008 12:07:39

Department: Radiochemistry

W13g Worklist/Batch/QC Report for Group# WSCF20081217

Batch

37194
37194
371954
37194

37267
37267
370 7
377 7
37267

37701
37701
37701
37701
37701

377 3
377 3
37749
37749
37749

QC#

41648
41648
41648
41648

¢ 584
41684
41684
41684
41684

42075
42075
42075
42075
42075

42080
42080
42080
42080
42080

Tray Type

BLANK
LCS
DUP
SAMPLE

BLANK
LCS
DUP
SAMPLE
SURR

BLANK
LCS
DUP
SAMPLE
SURR

BLANK
LCS
DUP
SAMPLE
SURR

Sample#

WOBGR01803
WO8GR01803

WO0B8GR01803
WOBGR01803
WOBGR01803

WO08GRO01628
WO8GR01803
WOBGR01803

WOBGR01628
WO8BGR01803
WOBGR01803

Test

Gamma

Gamma Energy Analj
Gamma Energy Analysis-grd H20
Gamma Energy Analysis-grd H20

Strontium 89/90
Strontium 89/90
Strontium 89/90
Strontium 89/90
Strontium 89/90

Plutonium Isotopics
Plutonium Isotopics
Plutonium Isotopics
Plutonium Isotopics
Plutonium Isotopics

Uranium
Uranium
Uranium
Uranium
Uranium

lergy Analysis-grd H20

ls-grd H20

by AEA
by AEA
by AEA
by AEA
by AEA

Isotopics by AEA
Isotopics by AEA
Isotopics by AEA
Isotopics by AEA
Isotopics by AEA
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WSCF ALYTICAL LABORA ORY (- » REPORT Department:  Inorganic

b3 N r: WSCF20081217

Matrix: ID Sample Date:
Test: A by Ion Chromatography Receive Date:

QC Lower Upper RPD Analysis
Type Analyte CAS # QC Found QC Yield Units  Limit Limit RPD(%)  Limit RQ Date
BATCH QC

\NK Chloride 16887-00-8 <3e-2 n/a mg/t 0.000 0.030 u 06/26/08
BLA Chloride 16887-00-6 <3e-2 n/a mg/L 0.000 0.030 u 06/26/08
BLA Fluoride 16984-48-8 <6e-3 n/a mg/L 0.000 0.030 u 06/26/08
BLA Fluoride 16984-48-8 <6e-3 n/a mg/L 0.000 0.030 u 06/26/08
BLANK Nitrogen in Nitrite NO2-N <te-2 n/a mg/L 0.000 0.020 U 06/26/08
BLANK Nitrogen in Nitrite NO2-N <1le-2 n/a mg/L 0.000 0.020 u 06/26/08
BLANK Nitrogen in Nitrate NO3-N <5e-3 n/a mg/L 0.000 0.040 u 06/26/08
BLANK ‘ogen in Nitrate NO3-N <5e-3 n/a mg/L 0.000 0.040 u 06/26/08
BLANK Phosphate (P} by IC PQ4-P <d4e-2 n/a mg/t 0.000 0.200 u 06/26/08
BLANK Phosphate (P} by IC PO4-p <4e-2 n/a mgit 0.000 0.200 u 08/26/08
BLANK Sulfate 14808-79-8 <7e-2 n/a mg/L 0.000 0.200 u 06/26/08
BLANK Sulfate 14808-79-8 <7e-2 n/a mg/L 0.000 0.200 ) 06/26/08
LCS Chloride 16887-00-6 197.4665 98.242 % Recov 80.000 120.000 06/26/08
LCS Fluoride 16984-48-8 106.5609 106.989 % Recov 80.000 120.000 06/26/08
LCs Nitrogen in Nitrite NO2-N 101.8254 102.440 % Recov 80.000 120.000 06/26/08
LCS Nitrogen in Nitrate NO3-N 92.3836 102.535 % Recov 80.000 120.000 08/26/08
LCS Phosphate (P} by IC PO4-P 200.3302 103.614 % Recov 80.000 120.000 06/26/08
LCS Sulfate 14808-79-8 388.8504 98.195 % Recov 80.000 120.000 06/26/08

-
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W FA

ALY ICAL LABC ATC Y QC REPORT

Department:

Inorg:

- G Number: WSCF20081217

~ trix: SOLID Sample Date: 06/04/08
Test: ICP Metals Analysis, Grd H20 P Receive Date:06/05/08

QC Lower Upper RPD Analysis
Type Analyte CAS # QC Found QC Yield Units  Limit Liit RPD(%)  Limit RQ Date
LabID: WO08GR01494
BATCH QC ASSOCIATED WITH SAMPLE

5 Aluminum 7429-90-5 3358 1907.955 % Recov  75.000 125.000 08/15/08
MS Arsenic 7440-38-2 169 96.023 % Recov  75.000 125.000 08/15/08
MS Boron 7440-42-8 165.1 93.807 % Recov 75.000 125.000 08/15/08
™S Barium 7440-39-3 123.9 140.795 % Recov  75.000 125.000 . 08/15/08
MS Beryllium 7440-41-7 87.5269 99.462 % Recov  75.000 125.000 08/15/08

H Calcium 7440-70-2 2409 1388.750 % Recov  75.000 125.000 . 08/15/08
™S iron 7439-89-6 90 51.136 % Recov  75.000 126.000 08/15/08
MS Potassium 7440-09-7 1855.1 105.403 % Recov  75.000 126.000 08/15/08
MS Lithium 7439-93-2 83.032 94.355 % Recov  70.000 130.000 08/15/08
MS Magnesium 7439-95-4 251 142.614 % Recov 75.000 125.000 ¢ 08/15/08
Ms Molybdenum 7439-98-7 160.4431 91.161 % Recov  75.000 125.000 08/15/08
MS Sodium 7440-23-5 740.3 420.625 % Recov  75.000 126.000 . 08/15/08
MS Strontium 7440-24-6 114.63 130.261 % Recov  75.000 126.000 . 08/15/08

Titanium 7440-32-6 -70 -39.773 % Recov  75.000 125.000 . 08/15/08

MSD Aluminum 7429-90-5 1313 729.444 % Recov  75.000 125.000 . 08/15/08
MSD Arsenic 7440-38-2 172 95.556 % Recov  75.000 125,000 08/15/08
MSD Boron 7440-42-8 165.9 92.187 % Recov  75.000 126.000 08/15/08
MSD Barium 7440-39-3 90.9 101.000 % Recov  75.000 125.000 08/15/08
MSD Bearyllium 7440-41-7 88.8769 98.752 % Recov  75.000 126.000 08/15/08
MSD Calcium 7440-70-2 1719 955.000 % Recov  75.000 125.000 . 08/15/08
MSD Iron 7439.89-6 -1270 -705.556 % Recov  75.000 125.000 . 08/15/08
MSD Potassium 7440-09-7 1808.1 100.450 % Recov  75.000 125.000 08/15/08
MSD Lithium 7439-93-2 82.742 91.936 % Recov  75.000 125.000 08/15/08
MSD Magnesium 7439-95-4 a8 25.556 % Recov  75.000 125.000 . 08/15/08
MSD Molybdenum 7439-98-7 164.7431 91.524 % Recov  75.000 125.000 08/15/08
MsD Sodivm 7440-23-5 344.1 191.167 % Recov  75.000 125.000 ’ 08/15/08
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SCF ALYTICAL LABORATORY QC EPORT Department:  Inorganic
v G D r: WSCF20081217
Matrix ID Sample Date:
Test: ICP-200.8 MS All possi : meta Receive Date:

QC Lower Upper RPD Analysis
Type Analyte CAS # QC Found QC Yield Units  Limit Limit RPD(%)  Limit RQ Date
BLANK Antimony 7440-36-0 <0.3 n/a ug/L U 06/24/08
BL Selenium 7782-49-2 <0.3 n/a ug/t u 06/24/08

ANK Thallium 7440-28-0 <0.1 n/a ug/L 0] 06/24/08
BLANK Uranium 7440-61-1 <be-2 n/a ug/L U 08/24/08

ANK Vanadium 7440-62-2 <0.2 n/a ug/L U 06/24/08
BLANK Zinc 7440-66-6 <0.8 n/a ug/t U 06/24/08
LCS Silver 7440-22-4 102 100.990 % Recov  98.000 134.000 06/24/08
LCS Cadmium 7440-43-9 62.59 94.120 % Recov  95.000 124.000 06/24/08
LCS Cobalt 7440-48-4 66.4 90.834 % Recov  88.000 119.000 06/24/08
Lcs Chromium 7440-47-3 62.54 85.789 % Recov  77.000 125.000 06/24/08
LCS Copper 7440-50-8 57.27 83.606 % Recov  84.000 122.000 06/24/08
LCS Mercury 7439-97-6 7.32 88.406 % Recov  71.000 132.000 06/24/08
LCs Manganese 7439-96-5 408.7 90.221 % Recov  83.000 118.000 06/24/08
LCS Nickel 7440-02-0 49.87 89.694 % Recov  90.000 121.000 06/24/08
LCS Lead 7439-9: 124.8 96.000 % Recov  92.000 123.000 06/24/08
LCS Antimony 7440-36-0 135.3 150.000 % Recov  114.000 260.000 06/24/08
LCS Selenium 7782-49-2 161.1 100.062 % Recov  52.000 167.000 06/24/08
LCS Thallium 7440-28-0 117 87 % Recov  92.000 123.000 06/24/08
LCS Uranium 7440-61-1 365 91.250 % Recov  81.000 125.000 06/24/08
LCS Vanadium 7440-62-2 71.32 85.928 % Recov  81.000 122.000 06/24/08
LCS Zinc 7440-66-6 161.7 91.356 % Recov  85.000 130.000 06/24/08

N
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" SC
ALYTICAL COM 4 i N\T REPORT

Attention: Steve Trent Group #: WSCF20081217
Project Number F08-093 Department: Inorganic
Sample # Client ID Lab Area Test Comment
VALGROUP ICP-MS: Copper LCS 84% of actual. Cadmium LCS 94% of actual.

Thallium LCS 88% of actual. Nickel 90% of actual. All are
below labe statistical limits. "E” fiag on copper and nicket

Cadmium and thallium resuits below the MDL.

WOBGRO1803/Sr-85 (tracer recoveries) failed due to a
different tracer Standard. Since all the other QC checks

came out fine, this batch has been approved. Imh

U-232 tracer recovery is high. Since all the other tracer
recoveries came out fine, this batch has been approved. Imh

ICP-AES: t calcium and boron preparation blank results;
"C" fiag if applicable.

High lithium and chromium LCS recoveries; "X" flag. Lithium
has no certified value, it's value was taken from multiple
analyses.

Aluminum, iron, magnesium, calcium, and titanium sample
results exceed spiking level by a factor of 4 s0 spike
recoveries are not valid.

High strontium and barium MS and sodium MS and MSD
recoveries; "N” flag.

Check and high standards used to ensure aluminum, calcium,

iron, magnesium, and sodium linearity because sample results

Lab Areas:  VALGROUP - Group Val VALTEST - Test Validation TESTDATA - Test Data Entry
LOGSAMP - Login for S: LOGTEST - Login for Tests

This report may not be reproduced, except in its entirety without the -en approval of the WSCF Laboratory.
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Waste Sampling and Characterization Facility
P.O. BOX 1970 S3-30, Richland, WA 99352 :
PHONE: (509) 373-7004/FAX: (509) 373-7134 F, /*‘-’—

ACKNOWLEDGMENT OF SAMPLES RECEIVED

O7/<2:l/ug
Groundwater Remediation Program

Customer Code: GPP *-—f;‘7
Richland, WA 99354 PO#: 123123ES10 «

Attn: Steve Trent ' Group#: 20081217
Project#: F0B8-093
Proj Mgr: Steve Trent
Phone: 373-5869

The following samples were received from you on 06/17/08. They have been
¢ 1eduled for the tests listed beside each sample. If this information
1s incorrect, please contact your service representative. Thank you for
using Waste Sampling and Characterization Facility.

Sample# Sample Id Matrix Sample
Tests Scheduled ate

WOB8GR01803 B1VHNS TRENT Solid, or handle as if solid 06/10/08
@2008 @AEA-30 @AEA-32 @GEA-GPP @GPP6010

@IC-30 @SR89_90 CN-02

Test Acronym Description

Test Acronym Description
@2008 ICP-200.8 MS All possible meta
@AEA-30 Plutonium Isotopics by AEA
@AEA-32 Uranium Isotopics by AEA
@GEA-GPP Gamma Energy Analysis-grd H20
@GPP6010 ICP Metals Analysis, Grd H20 P
@IC-30 Anions by Ion Chromatography
@SR89_90 Strontium 89/90
CN-02 Cyanide by Midi/Spectrophotom
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