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BA TTELLE MVA RINE SCIENCES LA BORA TORY
1529 West Sequim Bay Road

Sequimn Washington 98382 Washington Closures Hanford
(360) 681-4564 Chromium VI in Soil

SDG01261 I

Received Collection Analysis Analytical Batch Percent
MSL Code Client ID SDG Date Date Date ID Dry Wt Cr VI

jig/g dry wt.
.i lethod Detection Limit (AIDL) 0.15
Reporting Limit (RL) 3 /8*,VDL 0'. 48

3200-I 11C3M9-A SDG012611I 01/26/11 01/07/1l 02/24/Il 022411 I-LCDRC 100.0 0.339 JC
3200.2 .1 IC3NO-A SDG012611I 01/26/Il 01/07/11 02/24/1l 02241 l-L.CDRC 100.0 0.328 JC
3200-3 JIC3NI-A SDG012611I 01/26/11 011/07/11 02/24/Il 02241 l-LCDRC 100.0 (0.467 IC
3200-3112 JIC3NI-A SDG012611I 01/26/Il 01/07/11 02/24/Il 022411 -LCDRC 100.0 0.529 C
3200-4 JIC3N2-A SDG01261 1 01/26/11I 01/07/1l 02/24/I1I 022411 1CDRC 100.0 0.353 IC
3200-5 J IC3N3-A SDG012611I 01/26/Il 01/07/11 02/24/Il 022411 -LCDRC 100.0 0.372 IC
3200-6 JIC3N4-A SDG01261 1 0)1/26/l1 01/07/Il (02/24/11I 022411 -LCDRC 100.0 0.294 IC
3200-7 J1C3N5-A SDG01261 1 01/26/11 01/07/I1 02/24/11 022411 -LCDRC 100.0 0.400 JC
3200-8 J IC3N6-A SDG01261 1 01/26/11 01/07/11 02/24/11 02241 l-LCDRC 10(0.0 0.408 IC
3200-9 JIC3N7-A SDG012611I 01/26/Il 01/07/11 02/24/1I 02241 1-LCDRC 100.0 0.375 JC
3200-10 JIC3N8-A SDG012611I 01/26/Il 01/07/11 02/24/11 02241 l-LCDRC 100.0 0.389 IC
3200-11 J IC3N9-A SDG012611 01/26/11 01/07/I1 02/24/Il 022411 -LCDRC 100.0 0.262 JC
3200-12 IIC3PO-A SDG012611I 01/26/Il 01/07/lI 02/24/11 02241 1-1,CDRC 100.0 0.361 IC
3200-13 JI C3 111-A SDG012611 01/26/11 01/07/Il 02/24/Il 022411I-LCDRC 100.0 0.218 IC

QUALITY CONTROL SAMPLE RESULTS A verage 100.0

Method Blank
Blank RI 02/24/lI 02241 l-LCDRC 0.277 J
Blank R2 02/24/11 02241 I-LCDRC 0.241 J
Blank R3 02/24/Il 022411 -LCDRC 0.230J

Mean Blank 0.249
Sx M%,ean Blank (for flagging purposes) 1.25

Laboratory Control Sample
I.CS I Cr VI 02/24/11 02241 l-LCDRC 2.20
Blank RI 02/24/11 022411 -LCDRC 0.277 IC

Spike Concentration 2.00
% Recovery 96%

Replicate Analysis Results
3200-3 JIC3NI-A SDG012611I 01/26/lI 01/07/11 02/24/11 02241 1-LCDRC 1(00.0 0.467 IC
3200-3R2 JIC3NI-ADUP SDG012611I 01/26/11 01/07/I1 02/24/11 02241 1-LCDRC 100.0 01.529 C

RPD 12%

Matrix Spike Accuracy
3200-1 JIC3M9-A SDG012611I 01/26/Il 01/07/11 02/24/I1I 02241 I-LCDRC 100.0 (.339 IC
3200-I MS 11C3M9-AMS 2.54
3200-I MSD JIC3M9-AMSD 2.27

Spike Amount, MS 1.97
Spike Amount, MSD 1.94
%/ Recovery, MIS 112%/
%/ Recovery, MSD I100%/
RPD 11%

Standard Reference Material (Liquid. Units up L
SRM 2109 RI 02/24/Il 0)2241 1-LCDRC 0.101
SRM 2109 R2 02/24/11 02241 1-LCDRC 0.0961

Certitied Value (adjusted for dilution) 0.10
%/ Recovery 101%
0/ Recovery 96%
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BA TTELLE MARINE SCIENCES LABORA TORY
1529 West Sequim Bay Road
Sequim, Washington 98382 Washington Closures Hlanford
(360) 681-4564 Chromium VI in Soil

St1(301261 I

Received Collection Analysis Analytical Batch Pcrccnt
MS1, Code Client ID SDG Date Date Date ID Dry Wt Cr VI

pig/g dry wt.
1lkihod Detection Limit (MDL) 0.15

Standard Reference Material (Soil)
NIST 2700 RI 02/24/11 022411l-LCDRC 9.89
NIST 2700 R2 02/24/I1I 022411l-LCDRC 9.65
NIST 2700 R3 02/24/Il 022411l-LCDRC 9.58

Certified Value not yet Published by NIST: provided f'or future reference Mean 9.70
RSD 1.7%

Qualifiers:
U Not detected at or above MDL, MDL reported in value field
J Value less then reporting limit, considered an estimate.

C Sample concentration was <5 times detected mean blank
N Outside Method DQOs flor Blank Spikes (5 15%) and MS/MSD ( 25%) results

*Outside Method DQOs for Duplicates ( 25%)

Page 2 of 2
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QAIQC NARRATIVE

PROJECT: Washington Closures Hanford 012611
PARAMETER: Chromium Speciation - H exavalent Chromium (Cr VI)
LABORATORY: Pacific Northwest National Laboratory (PNNL) operated by Battelle, Marine Sciences

Laboratory (MSL), Sequim, Washington
MATRIX: Soil
SAMPLE CUSTODY The samples addressed in this narrative were received in one shipment on 01/26/Il.
AND PROCESSING: Table I provides the details for the sample receipt and analysis. A total of 13 soil

samples were received at NISL. All samples were received in good condition (i.e., no
sample containers were broken or leaking). Samples were assigned a Battelle Central
File (CF) identification number (3200) and were entered into the MSL sample tracking
and project management system.

Table 1. Sample receipt, extraction, and analysis information.
SDG: 012611

MSL Sample IDs: 3200*1-13
Collection Date: 01/07/11

Description: soil
Laboratory Arrival Date: 01/26/11

Cooler Temp. 1I1.80C
Extraction Date: 02/23/11

Analysis Date: 02/24/Il

METHODS: The soil was processed and analyzed for CrVI following a modification from the
Environmental Protection Agency (EPA) Method 6800 Elemental and Speciated
Isotope Dilution Mass Spectrometery (SIDMS). The modification occurs in the
preparation method for the soil matrix. The soils were extracted for CrVI following
adaptations from Rahman et al. (2005) and Graham et al, (2009). The extracts were then
analyzed following MSL standard operating procedure (SOP) MSL-1-035 CHROMIUM
SPECIES ANALYSES USING SPECIATED ISOTOPE DILUTION MASS
SPECTROMETRY IN AQUEOUS. SEDIMENT, AND TISSUE SAMPLES. This SOP
was also adapted from the operations manual for chromium SIDMS provided by
Applied Isotope Technologies, which is briefly discussed in EPA Method 6800.

Upon arrival at MSL, the lyophilized soil samples were stored at ambient temperature
until analysis. The soil was extracted following the modified sediment procedure in
SOP MSL-1-035 Section 5.4.3, which was adapted from Rahman et al. (2005) and
Graham et al. (2009). Approximately 200 mg of soil was spiked with a known amount
of enriched isotopes of 1

2 Cr and "3Cr to correct for interferences and potential
interconversion between the oxidation states of Cr3" and Cr 6 1. The soil was extracted
using a Na2C0 3 and NaOH buffer, ultrasonication, and centrifugation. Extracts were
sonicated at 70 'C for 2 hours and then heated at 85 'C for an hour. The extracts were
then filtered through a 0.45prm Teflon syringe to removal particulates. The Cr species
were separated using high performance liquid chromatography (HPLC) and quantified
by the ICP-DRC-MS. Methane (CH 4) is used as a reaction gas to decrease polyatomic
isobaric spectral overlap interferences. Analytical results are reported in pIg/g dry
weight.

Data are not blank corrected. However, trace amounts of Cr occur in reagent grade salts
and blank correction can be scientifically justified. Three blanks are analyzed with each
batch of samples to provide an accurate measure of the reagent contribution. The mean
of the blanks could be used to reagent blank correct the data set.

HOLDING TIMES: Samples were received as dry soil samples previously stored at ambient temperatures.
The samples were stored at MSL at ambient temperature and analyzed within 30 days
of samples receipt.

QAIQC Narrative Preparation SOP MSL-D-004 Page 1 of 2
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QAIQC NARRATIVE

DATA QUALITY CRITERIA (DQC):
Range of Range of SRM Replicate Achieved

Aaye Anialytical Blank MS/MSD Pecn rcsos MDL
A lte Method Spike Spike Pecent (Preison (pAglg dry

Recovery Recovery Reoey (P)wt.)
CrVI l-IPLC/ICP- 85-115% 75-125% <25% <25% 0.S 15g/g

DRC-MS

DETECTION LIMITS: Analytical results were reported to the laboratory achieved method detection limits
(MDL) as determined from the Annual MDL study. The MDLs were determined
according to EPA's "~Definition and Procedure for the Determination of the Method
Detection Limit - revision 1. 11' 40 CFR Part 136, Appendix B. Eight replicates of a
soil sample were used to generate the MDL for the dry weight concentration. Data were
evaluated and flagged in accordance with the following criteria:

U Not detected at or above the MDL, MDL reported in value field.
J Value less than reporting limit, considered an estimate.
C Sample concentration was <5 times detected mean blank.
N Outside method DQOs for Blank Spikes (: 15%) and MS/MSD (< 25%) results.
* Outside Method DQOs for Duplicates (: 25%).

METHOD Method blanks were prepared and analyzed with the samples at a frequency of three per
BLANKS: analytical batch. Three method blanks are reported with detectable CrVI, however, the

results are less than the reporting limit. Results less than five times the mean detected
blank are flagged.

LABORATORY A laboratory control sample (LCS) was prepared and analyzed. The LCS consists of
CONTROL SAMPLE, reagents spiked with the isotopically enriched Cr VI and Cr III standards for 52 Cr and
(LCS) ACCURACY: "3Cr. The LCS sample was within the QC criterion of 85-115% recovery.

REPLICATE A laboratory duplicate was analyzed. The duplicate sample was within the QC criterion
PRECISION: of <25% RPD. Precision was also assessed using the matrix spike duplicate and three

replicates of the soil SRPv NIST 2700. All measures of precision were within the QC
criterion.

MATRIX SPIKE A matrix spike and matrix spike duplicate (MS/MSD) were prepared and analyzed with
ACCURACY: this batch of samples. The MS/MSD samples were within the QC acceptance criterion

of 75-125%.

STANDARD Two SRMs were analyzed with this batch of soil samples, SR-M 2109 (liquid) and NIST
REFERENCE 2700 (soil). The SRM 2109 samples were within the QC criterion of 75-125% recovery
MATERIAL: of the certified value for Cr VI. The certified value for the NIST 2700 has not been

published yet, however results were provided for future reference.

REFERENCES: Graham, A.M., Wadhawan, A.R., Bouwer, E.J., 2009. Environ. Toxicol. Chem. 28:
47 1-480.

Rahman, G.M.M., Kingston, H.M.S. Towns, T.G., Vitale, R.J., Clay, K.R., 2005. Anal.
Bioanal Chem., 382: 1111-1120.

U.S. EPA, 2007. Method 6800, Revision 0 (February 2007), ELEMENTAL AND
SPECIATED ISOTOPE DILUTION MASS SPECTROMETRY, Environmental
Protection Agency.

QAIQC Narrative Preparation SOP MSL-D-004 Page 2 of 2
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Page 1 of I

From (509) 375-3131 Origin 10- PSCA Ship Date: 25JAN11
Shipping Dept Fed. L ActWgt 6.0 LB
TESTANERICA LABORATORIES "W"'e CAD: 1033413A1NET3130
2800 GEORGE WASHINGTON WAY

Delivery Address Bar Code

SHIP TO: (360) 631-4584 BILL THIRD PARTYf Ref 0 GWS-58
JILL BRANDENBERGER Invoice #
Pacifc Northwest National Lab.PO
MARINE SCIENCE LABORATORYDet
1529 WEST SEQUIM BAY ROAD
SEQUIM, WA 98382

WED -26 JAN AM

1TR(# 7986 9137 4062 PRIORITY OVERNIGHT

0201 98382
I OrfIKIAWA-US

I~ 8 i CI~LVM SEA

After printing this label:
1. Use the 'Print' button on this page to print your label to your laser or inkiet printer.
2. Fold the printed page along the horizontal line.
3. Place label in shipping pouch and affix it to your shipment so that the barcode portion of the label can be read and scanned.

Warning: Use only the printed original label for shipping. Using a photocopy of this label for shipping purposes is fraudulent and could
result in additional billing charges, along with the cancellation of your FedEx account number.

Use of this system constitutes your agreement to the service conditions in the current FedEx Service Guide, available on fedex.com.FedEx will not be
responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-dellvery,mi~sdelivery,or misinformation, unless
you declare a higher value, pay an additional charge, document your actual loss and file a timely claim.Linwitations found in the current FedEx Service
Guide apply. Your right to recover from FedEx for any loss, including intrinsic valueof the package, loss of sales, income interest, profit, ettomney's fees,
costs, and other forms of damage whether direct, incidental,consequentiel, or special is limited to the greater of $100 or the authorized declared value.
Recovery cannot exceed actual documented losa.Maximum for items of extraordinary value Is $500, e.g. jewelry, precious metals, negotiable
instruments and other items listed in our ServiceGuide. Written claims must be tiled within strict time limits, see current FedEx Service Guide.



LOG-IN CHECKLIST Reference SOP# MSL-A-O01

Central File #- 32U oo sample Nows: 4.3 Batch:/
Project Name: _a 2 1X0.. .oj7'o,,W Project Manager
TO BE CPMPL0Tft 0 PU0J*CT !KMA rio to arrival when posible)

Matrix- _________________ Wp#
Yes No

[ =IliT Navy-type Project (requires high-level sample tracking procedures)
r '71~ USDA Samples (see Compliance Agreement Checklist) PM Verification:

[I [ ] Filter Samples: I A6iei. En1tire W"am Ic alf of Sample
[III[Ii] Freeze dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lab)
[ii] [fl] Special Instructions,.___________________________

Sample Preservation Instructions: ___________ ________________

**see LIMS for archive/disposal information"*

TO BE COMPLETEr, UPON sAMPLE Amy.IAL/Lo&-iN
Yes NO N/A Indicate In Appropriate Box

$1 =~ I Custody seal present seal intact? 72 NO
El] [I]Cooler temperature (acceptable range: 4t2'C or solids:frozen) /1C

(if multiple coolers, note temp. of each) 9C
~~I]LIII[Ii]Project Manager notified of any custody/login discrepancies (cooler temp. sponsor codes, etc)

Comment/fPemedy; &4, 0/ /
~ [II IZIWere all chain of custody forms signed and dated?

~ 1111Were samples filtered at MSL7

Sample condlition(s): 0sAi)

Container type: ~ iiOther:

Notes:

SAMPLE PRESERVATION

[I] Sample(s) were preserved prior to 'arrival at MSL (noted on CaC /Sample / per PM Instruction)

Random pH checked for '-10% of samples (use dip paper) Sample flbs:_______________

[ ] Complete pH check required f or project (use pH meter and record on pH Record form)

lZ Sample(s) were preserved at MSL
Type. I 0.2% HN03 Notes: Lot#

[ ] 0.5% HCI (Hg samples) Notes. Lot#
[Z (ef rigerate/Freeze Notes: ____________________

her' Notes:; ________________________

Completed D~~T;2tat/Time:' 6 4 2

Battlle1 Marine Sciences Labs, 1529 West Soquim Bay Rd, Sequim, Washington 98362 PH. (360) 681-4585
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