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QAJQC NARRATIVE

PROJECT: Washington Closures Hanford AVS/SEM SDGO2101O, SDGO2181O, SDG022510, and
SDG0303 10

PARAMETER: Acid Volatile Sulfide (AVS) and Simultaneously Extracted Metals (SEM)
LABORATORY: Pacific Northwest National Laboratory (PNNL) operated by Battelle, Marine Sciences

Laboratory (MSL), Sequim, Washington
MATRIX: Sediment
SAMPLE CUSTODY A total of 15 sediment samples were received at MSL between 02/10/10 and 3/3/10. All
AND PROCESSING: samples were received in good condition. Samples were assigned a Battelle Central

File (CF) identification number (2981) and were entered into the MSL sample tracking
and prolect management system.

SAMPLE PROCESSING INFORMATION:

MSL Code: 2981* 351 -365

Description: Sediment

Collection dates 02/5/10 through 02/28/10

Laboratory arrival date 02/10/10 through 03/03/10

Cooler temperature on arrival ___2.7 to 5.6'C

AVS Extraction Dates: 02/18/10 to 03/10/10

AVS Analyses Dates: 02/18/10 to 03/11 /10

SEM Analyses Dates: 03/10/10

METHODS: Acid volatile sulfide (AVS) has been used to predict the sediment toxicity of copper (Cu),
cadmium (Cdl), nickel (Ni), lead (Pb) and zinc (Zn) (Ankley et al. 1996; Berry et al. 1996).
This relationship results from the volatilization of AVS present in sediment and
simultaneous release of previously sulfide bound metals (SEM). As a metal sulfide
complex, early research indicates that metals are not available for uptake by benthic
organisms. Under this assumption, the amount of AVS present in sediment limits the
metal bioavailability and subsequent toxicity in sediments. Sulfide is an important binding
component in modeling metal sorption in sediments (Morse et al. 1987). In the presence
of excess sulfide, most of the reactive metal will form insoluble metal sulfides. The AVS
becomes an indicator of the ratio of available sulfide to the SEM metals and allows the
partitioning of free aqueous phase metal and solid phase metal in sediments. The five
divalent metals (Cd, Ni, Cu, Pb and Zn) form metal sulfide complexes. If the molar ratios
of the SEMs are greater than that of the AVS, the excess fraction of the metals may be
considered to have a high potential for bloavailability. For divalent metals, one mole of
SEM will react with one mole of AVS.

Sediment samples were extracted and analyzed for AVS in accordance with Battelle
SOP MSL-C-001. This procedure is based on a peer-reviewed, published procedure for
the analysis of AVS in sediment and dissolved sulfide in aqueous samples, adopted from
a draft USEPA Method (Allen et al. 1991.). In this method, sulfide in the sample is
converted to hydrogen sulfide by the addition of hydrochloric acid at room temperature.
The hydrogen sulfide (1-2S) is purged from the sample by an inert gas and trapped in a
sodium hydroxide (NaOH) solution. With the addition of a mixed-diamine reagent (MDR),
the sulfide is converted to methylene blue and measured on a spectrometer. AVS results
were reported in units of pmole/g on a dry-weight basis.

The SEM extracts were analyzed for all other metals by Inductively Coupled Plasma-
Mass Spectrometry (ICP-MS) in accordance with Battelte SOP MSL-l-022,
Determination of Elements in Aqueous and Digestate Samples by ICP/MS. The analysis
guidelines for this procedure are adapted from USEPA Method 1638 Determination of
Trace Elements in Ambient Waters by Inductively Coupled Plasma-Mass Spectrometry.
The SEM metal solution concentrations are determined in units of pg/L and then
converted to pg SEM/g of sediment extracted for AVS. These data are further converted
to pmole/g for each SEM metal.

QA/QC Narrative Preparation SOP MSL-D-004 Page I of 3
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QAIQC NARRATIVE

HOLDING TIMES: flie suogested holding time for AVS in sediment is 14 dlays per Battelle SOP MSL-C-
001. The holding time may be extended if the samples are frozen and the oxidized layer
is removed prior to analyses. The suggested holding time is calculated from day of
c-ollection to dJay of extraction (preservation of the sulfide). All samples were analyzed
within the suggested holding time. All samples were stored frozen from time of receipt to
.inalysis.

DATA QUALITY CRITERIA (DQC):
Method Replicate Ahee

Analyte Analytical Range of Precisions Ahee
Method Spike (P)MDL'

Recovery (RD
AVS Spectrometer 75-125% 25%/ 0.0185 pmolelg

-SEM Cd ICP-MS 75-125%/ 525%/ 0.0530 pg/L
SEM Cu ICP-MS 75-125%/ 525%/ 0.364 llg/L

cSEM Ni ICP-MS 75-125% ;25%/ 0.0630 pg/L

-SEM Pb ICP-MS 75-125% 525% 0,0260 pg/L

SEM Zn ICP-MS 75-125%/ c25% 0.323 pg/L

Batch average is reported for AVS

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. The achieved MDLs for ICP-MS are an
order of magnitude lower, however, the matrix of the SEM requires a 1lOx dilution of the
SEM solution and the achieved MDLs are adjusted for this dilution factor. Data were
evaluated and flagged in accordance with the following criteria:

U Undetected at the MDL, MDL reported.

.Duplicates outside the QC sample criterion.

N Spikes outside the QC sample criterion.

METHOD Three AVS Blanks were prepared with this group of samples. None of the blanks had
BLANKS: detectable AVS. The AVS/SEM blank is created during the AVS analysis and the

creation of the SEM sample. It consists of deioinized water added to the bubblers along
with hydrochloric acid used to oxidize the AVS from the sediment matrix. Ni, Pb, and Zn
were detected above the ICP-MS MDL due to the presence of metals in the reagents
used for the AVS. Therefore, the AVS/SEM blank was subtracted from the SEM
concentrations reported in pg/L. In all cases, the blank concentrations were trivial
relative to the sample concentrations. The SEM analytical blanks for the ICP-MS
indicate there was no laboratory contamination.

LABORATORY Duplicate laboratory control samples (LCS) samples are prepared and analyzed with the
CONTROL SAMPLE each analytical batch of AVS samples. All recoveries for the AVS LCS were within the
(LCS) ACCURACY: QC criterion of 75-125%/ recovery. Since only AVS is spiked in the AVS LCS samples,

the SEM collected from the AVS blank was post spiked with the SEM metals to generate
an LCS for the SEM quantification. The SEM blank spikes or LCSs were within the QC
criterion of 75-125% recovery.

A riverine water standard reference material (SRM) identified as SRM 1640 was
analyzed with the SEM extract by ICP-MS to provide a measure of instrument accuracy.
The percent recoveries between the measured and certified or reference values were
within the method QC criterion of ±25% for all metals.

REPLICATE Three laboratory duplicates were analyzed wNith this sample set. The duplicate analyses
PRECISION: for AVS consist of the extraction of two different aliquots of sediment from the same

sample container. The SEM precision is calculated once the SEM metal concentrations
(pg/L) determined from the ICP-MS are converted to a mass basis (pg,'g) to account for

QAIQC Narrative Preparation SOP MSL-D-004 Page 2 ot 3
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QAIQC NARRATIVE

differences in sample mass extracted. Analytical precision was also assessed by the
,inalyses of matrix spikes in duplicate. Precision of duplicate analyses was expressed as
the relative percent difference fRPD) of replicate results. The RPD values were within
the QC criterion of 52 5 %/ for all parameters except one replicate pair for AVS
(RPD=96%/) and all SEM metals except Zn. The sample was very gravelly, making it
difficult to weigh out a consistent sample between the two replicates. SEM analytical
precision hetween MS/MSDs were all well within the 75% to 1250/ guidelines.

MATRIX SPIKE The analyses of the SEM extracts included the preparation of matrix spike samples in
ACCURACY: duplicate. An aliquot of the SEM extract was spiked with all SEM metals and analyzed

with the hatch. The matrix spike recoveries were within the OC acceptance criterion of
t25%/.

REFERENCES: Allen, H.E., F. Gongmin, W. Boothman, D. DiToro, and J. Mahoney. 1991.
Determination of Acid Volatile Sulfides (AVS) and Simultaneously Extracted Metals in
Sediment. Draft Analytical Method for Determination of Acid Volatile Sulfide in
Sediment. USEPA Office of Science and Technology, Washington. DC. April, 1991.

Ankley, G. T., Di Toro, D. M., Hansen, D. J., and Berry W. J. 1996. Technical basis and
proposal for deriving sediment quality criteria for metals. Environmental Toxicology and
Chemistry. 15:2056-2066.

Berry, W. J., Hansen, D. J., Mahony, J. D., Robson, 0. L., Di Toro, 0. M., Shipley, B. P..
Corbin, J. M. and Boothman, W. S. 1996. Predicting the toxicity of metals-spiked
laboratory sediments using acid-volatile sulfide and interstitial water normalization.
Environmental Toxicology and Chemistry. 15:2067-2079.

Morse, J. W., Millero, F. J., Cornwell, J. C. and Rickard, 0. 1987. The chemistry of the
hydrogen sulfide and iron sulfide systems in natural waters. Earth Science Review. 24:1-
42.
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Washington Closure Hanford 218/2010 11:05:13AM Page I of 4

Radiological Counting Facility

Analysis Report for RCF23675

J19J93 SAF:RC-1 16 ROD T10002A River Sediment 60m1 poly jar

GAMMA SPECTRUM ANALYSIS
Sample Identification RCF23675
Sample Description J19J93 SAF:RC-116 RD TiQOD2A River Sediment 60ml poly jar
Sample Type :Non Standard Goo
U~nit
Sample Point

Sample Size 6.100E+01 grams
Facility :Default

Sample Taken On :2/5/2010 4:20:44PM
Acquisition Started 218/2010 10:05:04AM

Procedure : Non Standard Geometry Q aiaieO l
Operator eswallac Q aiaieO l
Detector NaePr~r Non-Standard Geometry
rom"t Non Standard Go
Live Time :3600.0 seconds Calibrations for determining sample activity me
Real Time :3600.7 seconds mcrntry-speci fie. T19s samnple does not conform

to one of the currentlycalibragedgCgeomelnes.
Dead Time :0.02 % Reported activities may differ fliam the acutal

simple activity for this reason.
Peak Locate Threshold :3.00
Peak Locat* Rang., (in channels) :80 - 4096
Peak Area Range (in channels) :80 - 4096
Identification Energy Tolerance :1 300 key

Energy Calibration Used Done On :1/17/2010
Efficiency Calibration Used Done On :1/17/2010
Efficiency Calibration Description :PGTWhite NonSTD Geomn EtrCaI 011310 80398&238

Sample Number : .34468

INTERFERENCE CORRECTED REPORT

Nucide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Conidence (pCllgrams) Uncertainty

K-40 1.000 8.96E+00 2.33E+00
PB-212 0.709 5.57E-01 1.25E-01
PA-226d 0.614 3,63E-01 1.39E-01
TH-232d 0.678 4.39E-01 1.35E-01

WVCH AVSSEM Chemistry Data Package, March 2010 Page 19 of 55
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Washington Closure Hanford 21812010 11:47:36AM Page I of 4

Radiological Counting Facility

Analysis Report for RCF23676

J 19J94 SAF RC-11 16 ROD T10003A River Sediment 60g poly jar

GAMMA SPECTRUM ANALYSIS
Sample Identikiation RCF23676
Sample Description J19J94 SAF:RC-l1 RO T10003A River Sediment 60g poly jar
Sample Type Non Standard Geo
Unit
Sample Point

Sample Size :2.4 80E+02 grams
Facility Default

Sample Taken On 2/5/2010 3:30:00P5M
Acquisition Started :2/8/2010 10:06:48AM

Procedure Non Standard Geomeitry
Operator :eswalfac Qualitative Only
Detector Name :REGIE02 Non-Standard Go er

* ~ eometry NnSadr e
Live Time* 3600.0 seconds Calibrations for detenrning sample activity are
Real Time :3600.4 seconds geome"r-specific. This sample does not conform

to one or the currently calibrated geometres.
Dead rime :0.01 % Reported activities may differ from the aCUtal

PeakLocte Tresold .00sample activity for this reason.

Peak Locate Range (in channels) :80 -4096
Peak Area Range (in channels) :80 - 4096
Identification Energy Tolerance :1. 300 key

Energy Calibration Used Done On :11/3V2009
Efficiency Calibration Used Done On :11/22/2009
Efficiency Calibration Description :REGE02 NSTD 11/11109 EffCalSN 80398-238

Sample Number 34479

INTERFERENCE CORRECTED REPORT

Nucide Nuclide wit mean W~ mean Comments
Name Id Activity Activity

Confidence (pCilgrams) Uncertainty

K-40 0.995 5.55E+00 8.89E-01
PB-212 0.711 2.8513-01 4.36E-02
RA-226d 0.770 2.57E-01 4.0613-02
TH-232d 0.998 2.33E-01 4.049-02

x U-235 0.543

WCH AVS SEM Chemistry Data Package, March 2010 Pige 21 of 55



LOG-IN CHECKL15T Reference 50O MSL-A-OO1

Central F le $$- 2 so Sape N(s): 2/ Batch..

Project Name: e 41 ,Project Manager.Z- -2-__________

TO 139 C6OZMT BY PraOICT44AA1 (prEor to arrival when possible)

Matrix: WP#

Yes No

till] []i Navy-type Project (requires high-level sample tracking procedures)

[II][j~fUSDA samples (see Compliance Agreement Checklist) PM Verification:

[Ii [13 Filter Samples: AmuM: itire sample Half of sample J

LMi]<reeze dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lab)

= Special instructions. 5k"4- 11T L('dL441f

Sample Preservation Insructions; ____________________________

**See LIMS for archive/disposal information"

TO BE COMPLETE) PON A FL ARRIVAL/LO-INm

Yes No N/A Indicate In Appropriate Box

LII~ l][ ]Custody seal present seal intact?) 4 NO

'-~IiI II [ ]Cooler temperature (acceptable range- 4±2*C or solids-.frozen)0
(if multiple coolers, note temp. of each) 4

[Ii] [i] ~] Project Manager notified of any custody/login discrepancies (cooler temp. sponsor codes, etc)

Comment/Pemedy __________________________

>~*I]liii[IIIWere all chain of custody forms signed and dated?

[11] ~] LI]Were sa7pejf- i tML
Sample condition(s): a4e

Container type: 1IAlt P* i4P. VWd other:

Notes: ~ ~ ~ '

Completed (~ 2 ~ . Oate/Time:C c

SAMPLE PRESERVATIN

-Dp Sample(s) were preserved prior to arrival at MSL (noted on CoC /Sample / per PM Instruction)

[ ] Random pH checked for '-107. of samples (use dip paper) Sample I~s:_______________

LII Complete pH check required for project (use pH meter and record on pH Record form)

L ] Sample(s) were preserved at MSL

Type: [ ] 0.27. HN03 Notes: Lot#

[i] 0.57. HCI (Hg samples) Notes: Lot#

P~ efrigerate/Freeze Notes: JLSyiI(-/

0Ot he r Notes: __________________________

tOP ate/Time: t/,, 230

Battelle Marine Sciences Labs, 1529 West Sequim Bay Rd, Sequin'i, Washington 98382 PH: (360) 881-4565
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Washington Closure Hanford 2116/2010 1:48:26PM Page I of 4

Radiological Counting Facility

Analysis Report for RCF23730

.J19JN7 SAF:RC-116 RO J100D9 River Sediment 60m1 poly jar

GAMMA SPECTRUM ANALYSIS
Sample Identification :RCF23730
Sample Description : J19JN7 SAF:RC-116 ROD J100D9 River Sediment 60m1 poly jar
Sample Type :Non Standard Go
Unit
Sample Point

Sample Size :6.200E+01 grams
Facility Default

Sample Taken On :2/14/2010 3:30:00PM
Acquisition Started :2/16/2010 12:40:56PM

Procedure Non Standard GeQ aliatvernl
Operator KSE Q aiaieO l
Detector Nam* REGIE02 Non-Standard Geometry
Geometry :Non Standard Go
Live Time :3600.0 sconds Calibrations for determninng sample activity am

-Real Time :3600.3 seconds geornetry-specillic. This sample do"s not conform
to one of the cuirrently, calibrated geometries.

Dead Time 0.01 % Reported activities may differ tmron the acuuda
sample activity for this rmason.

Peak Locate Threshold :3.00
Peak Locate Range (in channels) :80 - 4096
Peak Area Range (in channels) :80 - 4096
Identification Energy Tolerance :1.300 keV

Energy Calibration Used Done On :11/3/2009
Efficiency Calibration Used Done On :11/22/2009
Efficiency Calibration Description :REGE02 NSTD 11/11/09 EffCaiSN 80398&238

Sample Number :34711

INTERFERENCE CORRECTED REPORT

Nucilde Nucilde Wt mean Wt mean Comments
Name id Activity Activity

Confidence (pdllgrams) Uncertainty

K-40 0.998 1.06E+01 2.49E+00
PB-212 0.710 6.44E-01 1.35E-01
RA-226d 0.714 6.08E-01 1.32E-01

WVCH AVSSEM Chemistry Data Package. March 2010 Paqe 25 of 55
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-yashington Closure Hanford 216192010 1 49 34PM Pige 1 0f 4

Radiological Counting Facility

Anadlysis Report for RCF23729

J19JN6 SAF-RC-1 16 ROD J1100039 River Sediment 60m1 poly jar

GAMMA SPECTRUM ANALYSIS

Sample Identification~ RCF23729
Sample Description JI9JN6 SAF:RC-116 RD J100D39 River Sediment 60ml poly jar

Sample Type Non Standard Geo
'Unit
Sample Point

S~ample Size 5.900E+01 grams
Facility Default

Sample Taken On :2J14/2010 5:10:00PM
Acquisition Started 2/161010 12:40:44PM

Procedure Non Standard GeometryQ aiaieO l
Operator KSE Q aiaieO l
Detector Name :PGTWHITE Non-Standard Geometry
Geometry Non Standard Go
Live Time 3600.0 seconds Calibrationrs ror deteirnining sample activity we

Real Time 3600.7 seconds georneuty-specific. This sample does not conform
to one of the curreatly calibrated geomnetries.

Dead Time 0.02 % Reported activities may differ from the acutal
sample activity for this reason.

Peak Locate Threshold :3.00
P'eak Locate Range (in channels) :80 - 4096
Peak Area Range (in channels) :80 -4096
Identification Energy Tolerance :1. 300 keV

Energy Calibration Used Done On :1117/2010
Efficiency Calibration Used Done On 111712010
Efficiency Calibration Description :PGTWhite NonSTO Geom EffCaI 011310 80398-238

Sample Number 34712

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCilgrams) Uncertainty

K-40 1.000 1.29E+01 2.71E4-00

PB-212 0M10 6.99E-01 1.48E-01

RA-226d 0.616 6.08E-O1 1.50E-01

TH-232d 0.823 5.49E-01 1.51E-01

VVCH AVS SEM Chemistry Data Package, March 2010 Page 27 of 55
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Washingtonl Closure Hanford 2/16/2010 12.3&20PM Page I of 4

Radiological Counting Facility

Analysis Report for RCF23727

J19K76 SAFiRC-1 16 RDO JHTS19 River Sediment 1000m1 poly jar

GAMMA SPECTRUM ANALYSIS
sample Identification RCF23727
Sample Description J19K76 SAF:RC-1 16 RDD JHTS19 River Sediment 10O0ml poly jar

Sample Type Non Standard Go
Unit
Sample Point

Sample Size 2.210E+02 grams
Facility Default

r
Sample Taken On 2/112010 2:20:00PM
Acquisition Started : 2/16=210 11:36:11AM

Procedure Non Standard Geormtry Q aiaieO l
Operator :KSE Q aiaieO l
Detector Name :REGIE02 Non-Standard Geometry
Geometry :Non Standard Go
Live Time :3600.0 seconds Calibrationi for determining sample activity ame
Real Time 3600.3 seconds geomectry-specific. This samnple does not conform

to one of ihe cunently calibrated geometines.

Dead Time :0.01 % Reported activities may differ from the acutal
sample activity for this reason.

Peak Locate Threshold :3.00
Peak Locate Range (in channels) :80 -4096

Peak Area Range (in channels) :80 -4096

Identification Energy Tolerance :1.300 key

Energy Calibration Used Done On :11/3/2009
Efficiency Calibration Used Done On :1112212009
Efficiency Calibration Description :REGE02 NSTD 11111/09 EffCaISN 80398-238

S ample Number :34702

INTERFERENCE CORRECTED REPORT

Nucilde Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Con fidence (pCilgrams) Uncertainty

K-40 0.997 2.73E+00 6.79E-01

PB-212 0.711 1.53E-01. 3.34E-02

RA-226d 0.731 1.13E-01 3,67E-02

TH-232d 0.853 1.04E-01 3.26E-02

VVCH AVS _SEM Chemistry Data Package, March 2010 Page 29 of 55
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WVashington Closure Hanford 2/16/2010 11:34:10AM Page I of4

Radiological Counting Facility

Analysis Report for RCF23726

.1191(75 SAF:RC-1 16 ROD JHTS18 River Sediment 10O0mI poly jar

GAMMA SPECTRUM ANALYSIS
Sample Identification RCF23726
Sample Description :J1.9K75 SAF:RC-1 16 ROD JHTS18 River Sediment iQO0mi poly jar
Sample Type Non Standard Geo
Unit
Sample Point

Sample Size :2.070E+02 grams
Facily :Default

Sample Taken On :2115/2010 1:20:00PM
Acquisition Started 2/16/2010 10:33:59AM

Procedure :Non Standard Geometry Q aiaieO l
Operator :KSE Q aiaieO l
Detector Name REGIE02 Non-Standard Geometry
Geomnetry :Non Standard Go
Live lime 3600.0 seconds Calibrations for determining sample activity awe
Real Time .3600.5 seconds gcometry-specifle. This sample does not conform

to one of the currently calibrated geomnetries.

Dead Time :0.01 % Reported activities may diff'er hom the so---
sample activity far this reason.

Peak Locate Threshold :3.00
Peak Locate Range (in channels) :80 -4096

Peak Area Range (in channels) 9 0 -4096

Identification Energy Tolerance :1.300 key

Energy Calibration Used Done On :11/3/2009
Efficiency Calibration Used Done On :11/22/2009
Efficiency Calibration Description REGE02 NSTD 11/11/09 EffCaISN 80398-238

Sample Number 34695

INTERFERENCE CORRECTED REPORT

Nucide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Con fldence (pCilgrams) Uncertainty

K-40 0.999 8.61E+00 I 15E+-00

CS-137 0.993 3 .27E-02bMOA- 2.93E-02
X EU-155 0.396

PB-212 0.999 7.60E-01 7.23E-02
RA-226d 0.884 5.43E-01 5.41E-02
TI{-232d 0.998 7.23E-01 6.5713-02
U-235 0.546 6.53E-02 3.96E-02

'BCH AVS SEM Chemistry Data Package, March 20 10 Page 31 of 55
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Washington Closure Hanford 2/16/2010 11211:38AM Page I of 4

Radiological Counting Facility

Analysis Report for RCF23725

J19K19 SAF.RC-1 16 ROD TIOOF2A River Sediment iCO0ml poly jar

GAMMA SPECTRUM ANALYSIS

Sample Identification RCF23725
Sample Description :J19K19 SAF:RC-1 16 ROD T10OF2A River Sediment lOO0mi poly jar
Sample Type :Non Standard Geo,
Unit
Sample Point

Sample Size 1 .270E+02 grams
Facility Default

Sample Takep On :2/12/2010 2:45:00PM
Acquisition Started 2/16/2010 10:21:25AM

Procedure Non Standard Geomne uaiatv O l
Operator KSE Q aiaieO l
Detector Nam* PGTwVHITE Non-Standard Geometry
Geometry Non Standard Geo
Live Time 3600.0 seconds Calibrations for determnizng samnple activity am~
Real Time 3600.7 seconds geometry-spcific. This sample does nox conformn

to one of the currently calibrated geometries.
Dead Time :0.02 % Reported activities may differ from the acutall

samnple activity for ihis reason.
Peak Locate Threshold :3.00
Peak Locate Range (in channels) 80- 4096
Peak Area Range (in channels) 80 -4096

identification Energy Tolerance :1. 300 keV

Energy Calibration Used Done On :1/17/2010
Efficiency Calibration Used Done On :1/17/2010
Efficiency Calibration Description :PGTWtiite NonSTD Geomn EffCaI 011310 80398-238

Sample Number :34694

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCllgrams) Uncertainty

K-40 1.000 1,04E+01 1.59E+00
CS-137 0.994 5. 87E-02/ 1,PtflA 4.62E-02
PB-212 0.711 5.75E-01 8.32E-02
RLA-226d 0.846 3.71E-01 6.94E-02
TI{-232d 0.995 4.14E-01 6.22E-02

WCH AVS _SEM Chemistry Data Package, March 2010 Page 330of 55



2J1612010 11:34:10AM Rige 2 of 4

Analysis Report for RCF23726

J 10175 SAF.RC-1 16 ROD JHTS1 8 River Sediment 10O0mI poly jar

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Con fidence (pCllgrams) Uncertainty

U-238d 0.323 6.33E-01 1.92E-01

7 nuclide is part of an undetermined solution
X nuclide rejected by the interference analysis

=g nuclide contains energy lines not used in Weighted Mean Activity

dl identified by daughter product energy tines assumed to be in secular equilibrium

Errors quoted at 2.000 sigma

UNIDENTIFIED PEAKS

Peak Locate Performed on :2116/2010 11:34:03AM
Peak Locate From Channel :80
Peak Locate To Channel :4096

Peak No. Energy (keV) Peak Rate (CPS) Peak Rate ()Uncertainty

m 4 89.78 'Z6 2.14E-02 1.8.74
rn 9 30.01.65E-02 15.43

10 328.18 7.7613-03 58.57

13 463.01 8.61E-03 , .,.n 53 .88
14 510.50 2 ~~1 .~25E-02 0-s*/ LI-24e521. 69
18 727.12 1.32E-02 27.46

M =First peak in a multiplet region NP =No Peak
mn = Other peak in a multiplet region UK =Unknown
F = Fitted singlet
Errors quoted at 2.000 sigma

NUCLIDE MDA REPORT

Nuclide Library Used :\\GOZER\ApexRoot\Default\Library\RCF UNKNOWN.NLB

Nuclide Energy Y'fid(%) Activity Nucide MDA Line MOA
Name (keV) (pCilgrams) (pCi/grams) (pCllgrams)

K-40 1460.83 10.67 8.61E+00 7.95E-01 7.95E-01

CO-60 1173.24 99.90 3.91E-02 6.53E-02 9.01E-02

1332.50 99.98 -1.14E-02 6.53E-02

M-94 702.63 99.81 -1.20E-02 6.36E-02 6. 36E- 02
B71.10 99.89 -3.46E-02 6.89E-02

AG-lO8ni 433.94 90.50 -3.18E-02 5.35E-02 5.35E-02

614.28 89.80 6.81E-03 9.12E-02

WVCH AVSSEM Chemistry Data Package, March 2010 Paqe 34 of 55
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Washington Closure Hanford 211612010 10:53:45AM Page I of 4
R~adiloogical Counting Facility

Analysis Report for RCF23724

J 19K 18 SAF:RC- 116 ROD J100F1 i River Sediment tOO0ml poly jar

GAMMA SPECTRUM ANALYSIS
Sample Identification RCF23724
Sample Description J I9K 18 SAF: RC- 116 ROD .JI1OOF 11 River Sediment 1lOO0mI poly jar
Sample Type Non Standard Goo
Unit
Sample Point

Sample Size :3.700E+02 grams
Facility Default

Sample Taken On :2/12/2010 1:45:00PM
Acquisition Started 2/16/2010 9:32:22AM

OpraorKS Qualitative Only
Detector Name :REGIE02No-tnadG merGeometry :Non Stndr No-tndr eo erLive Time 3600.0 seconds Calibraftn for determining sample activt anoReal Time :3649.7 seconds geometry-specific. This sample does not conform

to one of the currently calibrate geometries.Dead Time 1.36 % Reported activities my differ from the acutat
sample activity for this reason.

Peak Locate Threshold :3.00
Peak Locate Range (in channels) :80- 4096
Peak Area Range (in channels) :80 -4096
Identification Energy Tolerance :1.300 keV

Energy Calibration Used Done On :11/3/2009
Efficiency Calibration Used Don* On :11/2220
Efficiency Calibration Description :REGE02 NSTD 11111109 EffCaISN 80398-238

Sample Number : 34697

INTERFERENCE CORRECTED REPORT

Nfuclide Nuclide wt mean wr mean CommentsName Id Activity Activity
Confidence (pCI/grams) Uncertainty

K-40 0.995 5.56E+00 7.14E-01
CS- 137 0.962 3.50E-O2LJm PA- 2.75E-02

X EUJ-155 0.387
PB-212 0.999 2.99E-01 3.37E-02
RA-226d 0.715 2.45E-01 3.32E-02
TI{-232d 0.994 2.35E-01 3.19E-02

'NCH AVS _SEM Chemistry Data Package, March 2010Pae3of5



LOG-IN CHECKLIST Reference SOP# MSL-A-OO1

Central File #: 29 8Y/ Sample No(s): 5) -Botch:. 2
Project Name: 79-0 J7 C. Project Manager:

to Bt Ciojm:LET pbylefJ5 MANARt (prior _to arrival whens possible)

Matrix: WP#
Yes NO

LI] IIINavy- type Project (requires high-level sample tracking procedures)

~II ~I~ USDA Samples (see Compliance Agreement Checklist) PM Verification:

~ II Filter Samples.: Atm#:- Entire sample Half of sample

LIII LI]Freeze dry sample(s) - samples will be weighed and placed in ultrolow temp freezer (Login Lab)

11111 II~ Special instructions:__________________________________
Sample Preservation Instructions: ______________________________

**See LIMS for archive/disposal inf ormation**

TO BE CO-EMDTr UPON SAMPLE AlRP.IVAL/LOG-IN

Yes No N/A Indicate in Appropriate Box

=j ~ j[I Custody seal present Seal intact? YES NO

'~1[][]Cooler temperature (acceptable range: 4±Z*C or solids: frozen) 2
(if multiple coolers, nate temp. of each) _________

[II] Li] ~ J Project Manager notified of any custody/login discrepancies (cooler temp. sponsor codes, etc)
Comment/JRemedyr _____________________________

'T~][I] II]Were all chain of custody forms signed and dated?

[I] ][II]Were samples filtered at MSL?

Sample condition(s): Ohe et~M

Container type:1~bR P. C". Vial Other:

Notes:

C eted 8Date/Time: O4-110 /Ze)

SAMPLE PFRESEPVATIONq

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

LI] Random pH checked for '-10%. of samples (use dip paper) Sample rDs:________________

LII Complete pH check required for project (use pH meter and record on pH Record form)

LU ample(s) were preserved at M5L

Type: [ ] 0.2%~ HNO3 Notes: Lot#

[ I 0 5% NCI (Hg samples) Notes: Lot#

SRef ri gerate/ Freeze Notes:

Co ted Date/Time: <) (2 )

Battelle Marine Sciences Labs, 1529 West Sequin Bay Rd, Sequim, Washington 98362 PH-.: (360) 681-4565
NGCH AVS SEM Chemistry Data Package, March 2010 Page 31 of 55
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Washington Closure Hanford 212212010 10, 15 47AM Ptige 1 o441

Radiological Counting Facility

Analysis Report for RCF23751

.J 19KC9 SAF RC- 116 ROD/i OO8C 2A-A 120 POLY BOTTLE

GAMMA SPECTRUM ANALYSIS
Sample Identification RCF23751
:Sample Description J19KC9 SAF RC-1 16 RDD/100BC 2A-A '120 POLY BOTTLE
Dample Type Non Standard Go
Unit
3 ample Point

Sample Size 2.530E+02 grams
Facility Default

Sample Taken On 2/20/2010 3:15.OOPM
Acquisition Started 2/22/2010 9:15:35AM

Procedure Non Stanidard Geometry Q aiaieO l
Operator RCT Q aiaieO l
Detector Name PGTWHITE Non-Standard Geometry
Geometry Non Standard Go

;k, Live Time 3600.0 seconds Calibrations for determining sample activity ame
Real Time 3600.8 seconds gcomctry-spcitic. This sample does not coform

to one of the currently calibrated geometries.
Dead Time 0.02 % Reported activities my ditTcr from the scutal

sample activity for this reason.
Peak Locale Threshold 3.00
Peak Locale Range (in channels) 80 -4096

Peak Area Range (in channels) 80 -4096

Identification Energy Tolerance 1 300 key

Energy Calibration Used Done On 1/17/2010
Efficiency Calibration Used Done On 111712010
Efficiency Calibration Description PGTWhite NonSTO Geomn Eff~al 011310 80398-238

Sample Number 34819

INTERFERENCE CORRECTED REPORT

Nucilde Nucide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCilgrams) Uncertainty

K-40 1.000 7.15E+i00 9.63E-01
x EU-155 0.367

PB-212 0.998 4.63E-01 5.05E-02
RA-226d 0.943 3.36E-01 4.29E-02

TH-232d 

0.996 

4.50E-01 

4 *38E-02
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Washington Closure Hanford 2/22/2010 11.20 48AM R-ige i of 4

Radiological Counting Facility

Analysis Report for RCF23753

J 19K1 SAF:RC-1 16 RDDIHTS JHTS33 1OO0mI POLY

GAMMA SPECTRUM ANAL YSIS
Sample Identification RCF23753
Sample Description J19K71 SAF:RC-1 16 RDO/HTS JHTS33 lOO00ml POLY
S ample Type Non Standard Goo
Unit
'3ample Point

Sample Size 2.200E+02 grams
Facility Default

V
Sample Taken On 2/21t2010 12:55:00PM
Acquisition Started :2J22)2010 10:20:38AM

Procedure :Non Standard Gfonietry O l
Operator :RCT Qualitative O l

ti Detector Name :PGTWHITE Non-Standard Geometry
Geometry :Non Standard Goo
Live Time =3600.0 seconds Calibrations for determining sample activity awe
Real Time :3600.7 seconds gcomictry-speccaic. This sample does not conform

to one oll'the currently calibratd geometries.
Dead Time 0.02 % Reported activities may differ from the acutall

PeakLocte Tresold .00sample activity for this reason.

Peak Locate Range (in channels) :80 -4096

Peak Area Range (in channels) :80 -4096

Identification Energy Tolerance :1.300 keV

Energy Calibration Used Done On :1/1712010
Efficiency Calibration Used Done On :1/17/2010
Efficiency Calibration Description :PGTWhite NonSTO Geomn EffCal 011310 80398-238

Sample Number 34822

INTERFERENCE CORRECTED REPORT

Nuclide Nucide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCi/grams) Uncertainty

K-40 1.000 8.04E+00 1.0913+00
CS-137 0.999 3 .34E-02A ,Mpk- 3.58E-02
23-212 0.711 4.75E-01 5.91E-02
RA-226d 0.895 2.97E-01 4.8113-02
TH--232d 0.850 3.56E-01 5.68E-02

x U-235 0.544
EJ-238d 0.318 5.32E-01 1.75E-01
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Washington Closure Hanford 2122/2010 12:35: 11 PM Page I of 4

Radiological Counting Facility

Analysis Report for RCF23754

J 19K72 SAF RC-1 116 RDD/HTS JHTS9 1OC0mI POLY

GAMMA SPECTRUM ANALYSIS
Sample Identification RCF23754
Sample Descnption J19K72 SAP RC-1 16 RDD/HTS JH-TS9 10O0ml POLY
Sample Type Non Standard Geo
Unit
Sample Point

Sample Size 6.780E+02 grams
Facility Default

Sample Taken On 2121/2010 4:45:00PM
Acquisition Started 2/22/2010 10:20!53AM

Procedure SNon Standard Geonmtry O l
Operator' RCT Qualitative O l
Detector Namne :REGIE02No-tnadG merGeomnetry Non Standard GeoonSadadGo er
Live Time 3600.0 seconds Calibrations for determining sample activity are
Real Time 3600-8 seconds geometry-specific. This sample does not conform

to one of ihe currently calibrated geometres.
Dead Time 0.02 % Reported activities may differ from the acutal

PeakLocte Tresold .00sample activity for this reason.

Peak Locate Range (in channels) 80 -4096
Peak Area Range (in channels) :80 -4096
Identification Energy Tolerance :1 300 keV

Energy Calibration Used Done On :11/3/2009
Efficiency Calibration Used Done On :11/22/2009
Efficiency Calibration Description .REGE02 NSTD 11/11/09 EffCaISN 80398-238

Sample Number 34828

INTERFERENCE CORRECTED REPORT

Nucide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pdllgrams) Uncertainty

K-40 0.987 5.23E+00 5.1913-01
CS-137 0.998 2.4013-02 1.44E-02

x EU-155 0.373
PB-212 1.000 3.60E-01 2.96E-02
RA-226d 0.995 2.91E-01 2.16E-02
TH-232d 0.997 4.44E-01 2.6913-02
U-235 0.543 1.84E-02- 2.01E-02
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NVdsnington Closure Hanford 2/2212010 10: 16:23AM P3ge I of 4

Radiological Counting Facility

Analysis Report (or RCF23752

J19H-36 SAP :RC-1 16 RDD/1008C T100BC1J1 60g aG

GAMMA SPECTRUM ANALYSIS
Sample Identification RCF23752
3ample Description J 19H36 SAF:RC-1 16 ROD/1008C T10OSCiJ1 60g aG
Sample Type Non Standard Geo
Unit
Sample Point

Sample Size 1.140E+02 grams
Facility Default

Sample Taken On 2119/2010 4:20:00PM
Acquisition Started 2/22/2010 9:15:43AM

Procedure Non Standard Geometry Q aiaieO l
Operator .RCT Q aiaieO l
Detecw Name :REGIE02 Non-Standard Geometry
Geometry Non Standard Gea
Live Time 3600.0 seconds Calibrations for determining sample activity are
Real Time :3629.6 seconds geometry-specific. This sample does not conform

to one of the currently calibrated geometries.
Dead Time :0.82 % Reported activities may differ from the acutat

sample activity for this reason.
Peak Locate Threshold :3.00
Peak Locate Range (in channels) :80 -4096

Peak Area Range (in channels) :80 -4098

identification Energy Tolerance :1 300 key

Energy Calibration Used Done On :11/312009
Efficiency Calibration Used Done On :11/22/2009
Efficiency Calibration Description :REGE02 NSTD 11/11/09 EffCaISN 80398-238

Sample Number : 34820

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wit mean Wt mean Comments
Name Id Activity Acttvty

Conftidence (pCi/grams) Uncertainty

K-40 0.974 1.07E+01 1.77E+00
PB-212 0.711 4,43E-01 8.45E-02
RA-226d 0.612 3.89E-01 8.58E-02
TH-232d 0.847 4,16E-01 8.05E-02
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LOG-IN CHECKLIST Reference SOP# MSL-A-OO1

Central File -2L....Sample No(s): . 3 2 Batch: Z9
Project Name: &2 2e z ;pProject Manager:

TO B! eOiktlii ay PR0JHCT AANAB~ft (WWo. to arrival when~ possible)

Matrix: WP#
Yes No

[111 fillNavy-type Project (requires high- level sample tracking procedures)

[II [I] USDA -Samples (see Compliance Agreement Checklist) PM Verification:

LI 11 Filter Samples: [Amont: Entire, sample Half of sample

~ZI~ ~Freeze dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lob)

III] [113 Special Instructions, ___________________________________

Sample Preservation Instructions: ______________________________

**5ce LIMS for archive/disposal information"

TO BE COMPLETMb UPON SAMPLE ARRIVAL/LOG-IN
Yes No N/A Indicate in Appropriate Box

[=] ~ [i Custody seal present Seal intact? YES NO

AU" ][~ Cooler temperature (acceptable range: 4tZ*C or solids.f roren) -C~

(if multiple coolers. note temp. of each) _________

[11] II] ~ Project Manager notified of any custody/login discrepancies (cooler temp. sponsor codes, etc)
Comment/Remedy:_______________________________

d~] [ ] [~]Were all chain of custody forms signed and dated? -

[il] ] [I]Were £nh~itred at MSL7

Sample condition(s):~Ote fbq.t

Container type:[ 1bft~ a VWs Other:.

Notes:

om Date/Time:.

SAMPLE PRESERVATION

11]Sample(s) were preserved prior to 'arrival at M5L (noted on CoC /Sample / per PM Instruction)

[I] Random pH checked for -10% of samples (use dip paper) Sample IDs:________________

SComplete pH check required for project (use pH meter and record on pH Record form)

/4= Sample(s) were preserved at M5L

Type; 1 0.2%HN03 Notes: Lot#

[ ] 0.5% HCI (Hg samples) Notes: Lot#

[1~ Refrigerate/Freeze Notes: (f' ,+ ~ L,.~..

Co Dd ate/Time: ~/.f

Batteile Madne Sciences Labs 1529 West Sequim Say Rd, Sequim, Washington 98352 PH: (3W0) 881-4565
INCH AVSSEM Chemistry Data Package, March 2010 Page 47 of 55
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Washington Closure Hanford 3/1/2010 9:56:16AM Page I of 4

Radiological Counting Facility

Analysis Report for RCF23805

J19KYS SAF-RC-116 300A J3002

GAMMA SPECTRUM ANALYSIS

Sample Identification RCF23805

Sample Description J19KY8 SAF-RC-1 16 300A J3002

Sample Type Non Standard Geo

Unit
Sample Point

Sample Size 8.800E+01 grams

Facility Default

Sample Taken On :2126/2010 3:00:00PM

Acquisition Starled :3/1/2010 8:56:05AM

Procedure Non Standard Geomeetry Q aiaieO
Operator RCT Q aiaieO l

Detector Name REGIE02 Non-Standard Geometry
Geometry :Non Standard Gee

Live Time 3600.0 seconds Calibrations for determining sample activity urc

Real Time 3600.3 seconds Seometry-specific. This samnple does not conform
to one of"th currently calibrated geometries

Dead Time 0.01 % Reported activities may differ from ihe acutal

sample activity for this reason.

Peak Locate Threshold .3.00

Peak Locate Range (in channels) :80 -4096

Peak Area Range (in channels) :80- 4096

Identification Energy Tolerance :1.300 keV

Energy Calibration Used Done On :11/3/2009
Efficiency Calibration Used Done On 1122/2009

Efficiency Calibration Description REGE02 NSTD 11/11109 EffCaISN 80398-238

Sample Number 34984

INTERFERENCE CORRECTED REPORT

Nucide Nucide Wt mean Wt mean Comments

Name Id Activity Activity
Confidence (pCllgrams) Uncertainty

K-40 0.962 8.54E+00 1.84E+00

x EU-155 0.380
PB-212 0.999 5.15E-01 8.95E-02

RA-226d 0.833 5.77E-01 1.01E-01

TH-232d 0.849 3.65E-01 6.81E-02

U-238d La 1.000 7.44E-01 8,38E-01
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Washington Closure Hanford 3J1/2010 12:02:32PM Pige I of 4

Radiological Counting Facility

Analysis Report for RCF23808

J19KF7 SAF-RC-116 ROD100K AKE TEST 3A

GAMMA SPECTRUM ANALYSIS

Sample Identification RGY" 8AR 1 RD/OK,6T)( TES 3
Sample Description J19KF7 SFR- 6RD10XITK ET3

Sample Type Non Standard Geo

Unit
Sample Point

Sample Size 1.370E+02 grams

Facility Default

Sample Taken On :2/28010 4:00:00PMV

Acquisition Started :311/2010 11:02:21 AM

Procedure :Non Standard Geometry Q aiaieO l
Operator :ROT Q aiaieO l

Detector Name :PGTWHITE Non-Standard Geometry
Geometry :Non Standard Go

Live Time :3600.0 seconds Caiabrationts for dctcrmn;n sample activity amw

Real Time 3600.7 seconds geomctry-specufic. This sample does not conform
to one of the currently calibrated geometries.

Dead Time 0.02 % Repottcd activities may diffecr from the acutal
%amiple activity for this rcasofl.

Peak Locate Threshold .3.00

Peak Locate Range (in channels) :80 -4096

Peak Area Range (in channels) :80 -4096

identification Energy Tolerance .1.300 keV

Energy Calibration Used Done On :1/17/2010
Efficiency Calibration Used Done On :1/17/2010
Efficiency Calibration Description PGTWhite NonSTD Geom EffCal 011310 80398-238

Sample Numbr 34988

INTERFERENCE CORRECTED REPORT

Nucide Nuclide Wt mean Wt mean Comments

Name Id Activity Activity
Confidence (pCllgrams) Uncertainty

K-40 0.999 9.35E+00 1.47E+00

PB-212 0.710 7.89E-01 9.39E-02

RA-226d 0.716 4.61E-01 3.33E-02

TH-232d 0.997 6.02E-01 8.21E-02
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Washinrjtoti Closure Hanford 3/1/2010 9:49:24AM Page I of 4

Radiological Counting Facility

Analysis Report for RCF23804

J19JK8 SAF-RC-116 ROD/10H-T 16 A 0

GAMMA SPECTRUM ANALYSIS
Sample Identification RCF23804 14RI3lj
Sample Description J19JK8 SAF-RC-116 ROD/1OH-TNOA ' ~
Sample Type Non Standard Geo
Unit
Sample Point

Sample Size 5.350E+02 grams
Facility :Default

Sample Taken On 212712010 5:00:00PM
Acquisition Started :3/112010 8:49:13AM

Procedure :Non Standard Geometry
operatr RCTQualitative Only

Detector Name PGTWH-ITENo-tnadG mer
* Geometry Non Standard GoN nSadrdGo er

Live Time 3600.0 seconds Calibrations for detrmnining samplc activity arm
Real Time :3600.8 seconds geometiy-apecific. This mple does not conl'ornt

to one of the currently calibrated geometries.
Dead Time 0.02 % Reported activities may differ f'rom the acutal

PeakLocte Tresold .00sample activity for this reason.

Peak Locate Range (in channels) :80 - 4096
Peak Area Range (in channels) :80 - 4096
Identification Energy Tolerance :1. 300 key

Energy Calibration Used Done On :1/17/2010
Efficiency Calibration Used Done On :1117=210
Efficiency Calibration Description PGT\Nhit, NonSTD Gavin EffCal 011310 80398-238

Sample Number 3498

INTERFERENCE CORRECTED REPORT

Nujcilde Nucilde Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCllgrams) Uncertainty

K-40 0.998 7.53E+00 6.99E-01
X EU-155 0.366

PS-212 0.999 2.58E-01 2.74E-02
RA-226d 0.885 2.18E-01 2.62E-02
TH--232d 0.998 2.32E-01 2.61E-02

x U-235 0.548
U-238d @ 0.993 2.37E-01 2.86E-01
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LOG-IN CHECKLIST Reference SOP# MSL-A-OO1

Central File #. ?! sample No(s): 4? So Batch: 3
Project Name: PMrojAfe19CA~r ' iect Manager:

6O B @C0 ift b sy _~~C _0ASf (PNW o orival when possible)

Matrix: WP# ____________

Yes No

[ii] [~] Nvytype Project (requires high-level sample tracking procedures)

~Ii ~ USDA Samples (see Compliance Agreement Checklist) PM Verification:

LiiL ] Filter Samples: Am~n:entire Sampl Hafoftl

Fi-J Freeze dry sample(s) - samples will be weighed and placed in ultralow temp freezer (Login Lob)

11= 1 Special instructions:-_______________________________

Sample Preservation instructions: _____________ ________________

**See LIMS for archive/disposal information"*

TO BE COMPLETED, UPON SAMPLE ARRIVAL/LOG-IN
Yes NO NWA Indicate in Appropriate Box

[=i ff] [= Custody seal present Sent intact? YES NO

i~j][Il][j]Cooler temperature (acceptable range: 4t24C or solids:f rozen) -4c
(if multiple coolers, note temp. of each) __________

[II] ii] ~ Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes. etc)
Comment/Remedy: ________________________________

~] [~ [~]Were oll chain of custody forms signed and dated?'

[~I]) JFJ]Were samples filtered at MSL?

Sample condition(s): &iherpim

Container type: 1Vft* POV. - W. il other:

Notes:

Completed B Dote/Time: 'f~34 3 q

SAMPLE SERVATION

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

[I] Random pH checked for -10%. of samples (use dip paper) sample rDs: ________________

[ii Complete pH check required for project (use pH meter and record on pH Record form)

~]Sample(s) were preserved at MSL

Type: L I 0.27. HNO3 Notes: Lot#t

L ~0.57. HCI (Hg samples) Notes-. Lot#

~] Ref rigerate/Freeze Notes: Zk $ ,4 /la4

0th Notes:__________________________

Complet Date/Time: 0 y o ,2.6 2

Batteile Marine Sciences Labs, 1529 West Sequim Bay Rd, Sequirn, Washington 98362 PH: (360) 681-4565
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