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PROJECT:

PARAMETER:
LABORATORY:

MATRIX:
SAMPLE CUSTODY

AND PROCESSING:

QA/QC NARRATIVE

Washington Closures Hanford AVS/SEM 5DG021010, SDGO21810, 5DGO22510, and
5DG030310

Acid Volatile Sulfide (AVS) and Simultaneously Extracted Metals (SEM)

Pacific Northwest National Laboratory (PNNL) operated by Battelle, Marine Sciences
Laboratory (MSL), Sequim, Washington

Sediment
A total of 15 sediment samples were received at MSL between 02/10/10 and 3/3/10. All
samples were received i good condition. Samples were assigned a Battelle Central

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

SAMPLE PROCESSING INFORMATION:

MSL Code: 2981* 351-365
Description: Sediment

Cooler temperature on arrival . 27tob56°C

Collection dates 02/5/10 through 02/28/10
l.aboratory arrival date 02/10/10 through 03/03/10
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 (Cd), 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 metais (Cd, Ni, Cu, Pb and Zn) form metal suifide complexes. If the molar ratios
of the SEMSs are greater than that of the AVS, the excess fraction of the metals may be
considered to have a high potential for bioavailability. 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 suifide 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 (H2S) 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 umole/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 Battelle SOP MSL-1-022,
Determination of Elements in Aqueous and Digestate Samples by ICP/MS. The analysis
quidelines 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 ug/L and then
converted to yg SEM/g of sediment extracted for AVS. These data are further converted
to umole/qg for each SEM metal.

QA/QC Narrative Preparation SOP MSL-D-004 Page | of ¥
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QA/QC NARRATIVE

HOLDING TIMES: e suggested holding time for AVS in sediment is 14 days per Battelle SOP MSL-C-
O 1. The holding time may be extended If the samples are frozen and the oxidized layer
i removed prior to analyses. The suggested holding time s calculated from day of
collection to day of extraction (preservation of the sulfide). All samples were analyzed
wthin the suggested holding time. All samples were stored frozen from time of receipt to
analysis.

DATA QUALITY CRITERIA(DQC).

. Method Replicate .
Analyte Analytical Range of Precisions Achlevled
Method Spike MDL
Recove (RPD)
ry
AVS Spectrometer ’5-125% <25% 0.0185 pymole/g
"SEM Cd ICP-MS 75-125% <25% 0.0530 pg/t

SEM Cu ICP-MS 75-125% <25% 0.364 ug/L
SEM Ni ICP-MS 75-125% <$25% 0.0630 pg/l.
SEM Pb ICP-MS 75-125% <25% 0.0260 pg/L
SEM Zn ICP-MS 75-125% <25% 0.323 pg/L

" Batch averaqe 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
urder of magnitude lower, however, the matrix of the SEM requires a 10x 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:

1J 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 deionized 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 ug/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 with 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
(ug/L) determined from the ICP-MS are converted to a mass basis (ug/g) to account for

QA/QC Narrative Preparation SOP MSL-D-004 Page 2 ot}
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QA/QC NARRATIVE

differences in sample mass extracted. Analytical precision was also assessed by the
nalyses of matrix spikes in duplicate. Precision of duplicate analyses was expressed as
the relative percent difference (RPD) of replicate results. The RPD values were within
the QC criterion of <25% for all parameters except one replicate pair for AVS
(RPD=46%) 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 between MS/MSDs were all well within the 75% to 125% quidelines.

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
wvith the batch. The matrix spike recoveries were within the QC acceptance criterion of
£25%.

REFERENCES: Allen, H.E., F. Gongmin, W Boothman, D. DiToro, and J. Mahoney. 1991,

Determination of Acid Volatile Sulfides (AVS) and Simuitaneously 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, D. L., Di Toro, D. 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 interstitiai water normalization.
Environmental Toxicology and Chemistry. 15:2067-2079.

Morse, J. W., Millero, F. J., Comwell, J. C. and Rickard, D. 1987. The chemistry of the

hydrogen sulfide and iron sulfide systems in natural waters. Earth Science Review. 24:1-
12.

QAJ/QC Narrative Preparation SOP MSL-D-004 Page 3 ot}

‘NCH AVS SEM Chemistry Data Package. March 2010 Page 16 of 55



e p afrg

0102 yse ‘aBeyord pieqg Ansiuay) INIS SAY HOM

| 1o 1 afed LOO-Y-ISW #4OS
(aur7 1aNSIN B2 12ddo) ‘wniupe))
\en T \ . 1o1esaBuyar ae By ©IOS 13UI0 - eu
CLEITC oqu ) an-WaS-SAY 'SIAIATNS WIS SAY IRIGETOH  ploS B0 28e-188T Lareie
(our7 ‘1w 'peaT t2ddo) wniwpen)
e , jo1e196195 gB BH PYOS Jayl0 - =1
LS00 oqu) JN-WIS-SAY S3AITINS-WIS-SAY J2IGETEH - pios 2y LsE-186e carsLr
a1eQ simawered paisanbay uoneso abeioyg XLeW apo) s|1aneg uondiosaq a)g al tosuodg
uonosa1on

cOCH-1 03 (ragt L
~oroe oiFuspie nhag

reoy fog rmhag ICRAt £7C

Lmmim AR TAnOATRS Sy

RENERRNEIITEE BV SR L LA TS

alsned

plojueH ainsoi) :Oumc_swm; 1aloly
veyeooyw aaubisag ubol
LT -yoed
01/0L/20 -p3nIR0ay 8jed
1abBisquapuelg  abeuely 109loid

NI9OT IT1dINVS

S EAMALITION TIITT

h
|



O

oy 2fe

- 0107 uoleyy ‘abeyoed e LnsiwuayD W3S SAY HOAA

LLO-33-HOM
NOILLISOdSId
1] 2P(] Ag pasodsiq pomRy tesodsiq | ATAIVYS TYNIA
NOILLD3JS
>ty meq LN £g paataody | AYOLVYIOAV1
g Ol WWELCIS 30} sowes |°
Jn)n_ 21018 UIOY SAICWES g meq uy pa10IS/Ag paaIasay aung seq wos ] parotng/Lg paysinburpayl
A By U0
- m_ﬂ“ _,Lu g oS0 DANNUOY WO
e ,nv., orE:n arepint €1 SQPYEL YT sapdues sun ] /2eq uf paIoIS/Ag PIA1332 auny areq woxy paaotuayAq paysinbunay]
L LR N !
U_xv. 1.1 - %WN\ m N\ b
ZUH_AH sunj /me z AR J aun e oty paroting Lgq paysinbuijay
by umeea 10
g e s Qu E vitl
vy ity ;eteq 2101S/A8 vo:uuux Q _Qd By meq ~ ny
o e —
aept) .c_\_c ac S (S m& SYF
e — Q« T~Q=FBSQ uy po. PaA133Y Q W@E: e Eoi PAAOWNY/Ag paysinbutjay
L L P EXtaauny
Py avaing pea ttadde 3 wrrupe ) STV - NS - SAY 'SIAT4TINS - WAS - SAY (1) on . ! “ O -y Q J3Y sv3 TML. o Q= Y
“atit] pinq s~ o <3 M PR10IS/AR PAAIO2Y Swig areq o1 parowsay;Ag paysmburray
SNOLLDAYISNI IVIDALS saureN jaug/udig NOISSASSOd HQNIVH)
5% 0T %)/ Qr-590-L0| agnoswuaHIo | €S8 486 Z arsir
dwiy 2pdwieg ang ajdureg o XUITJA ‘oN adwieg

SISVIVNY 31dINYS

Q gw Ly \\\mm; < &W\L “oN 1 STy j3uIpen] Jo g

VIN
-0\ AJ20014 MSJJO

suonINNS
[rivadg
ut ) war 3ag .
N0 A -
A
(s)1autrin0’y 3o "oN - V/IN
1
z - afra101g 10/pue Juipurey [epadg
5 2ueIno) jo adiy :
HOHRAIASAL s
Jreriend h d N
SMAVINTH/SAUVYZYH JTIINVYS TTHISSOd

LERNETRINGITE LIZUEITENES]
o] pramyg

pERCEE! (ISR BN | o-6+91-13 -
uAWags Jo poAgy ) YOO "ON 400Q307] piAty .fw% \M.:z Il ER
o11-04 - vaooll WAUNPIS - VYEIY YL JO 1duaduio)) 1Ay »iquinio))
< hﬂﬂ— Cl O AVS 101)EI07] BujUUIeS uoEUBISI(] 1391014
- Uh apnoy 2ty HI HANSSIN 8R9+-6L¢ YINSSIN NVOI FTR2Ty d
punnIEIn g FIrd o 1018U1p100)) 1331014 INETDY GETRY § 13RIU0 ) AURAHIND 101291107
T n 1 ] TTITOLDY 1SS0 SISUTVYNY ATJINVS/AAOLSAD JO NIVHD PIOJUTH 21NSOL) UOMWUISEAY

J s



‘Nashington Closure Hanford U8/2010  11:05:13AM Page } of 4
Radiological Counting Facility
Analysis Report for RCF23675
J19J93 SAF:RC-116 RDD T100D2A River Sediment 60mi poly jar
Sample idantification - RCF23675
Sample Dascription 1 J19J93 SAF:RC-116 RDD T100D2A River Sedimant 60ml poly jar
Sample Type : Non Standard Geo
Unt :
Sample Paint
Sample Size 1 6.100E+01 grams
Facility . Default
Sample Taken On 1 2/5/2010 4:20:44PM
Acquisition Started 1 2/8/2010 10:05.04AM
Procedure . Non Standard Geometry . .
Operator : eswailac Qualitative Only
Detector Name . PGTWHITE Non-Standard Geometry
Geometry - Non Standard Geo
Live Time : 3600.0 seconds Calibrations for determining sample activity are
Real Time . 3600.7 seconds geomelry-specific. This sample does not conform
to one of the currently calibrated geometries.
Dead Time : 0.02% 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 Ranga (in channels) : 80 - 4096
Identification Energy Tolerance 1 1.300 keV
Energy Calibration Used Done On © 11712010
Efficiency Calibration Used Done On © 1/17/2010

Efficiency Calibration Description : PGTWhite NonSTD Geom EffCal 011310 80398-238

Sampie Number :.34468

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity
Confidence (pCilgrams) Uncertainty
K-40 1.000 8.96E+00 2.33E+00
PB-212 0.709 5.57E-01 1.25E-01
RA-2264 0.614 J.63E-01 1.33E-01
TH-232d 0.678 4.39E-01 1.35E-01
‘WCH AVS SEM Chemistry Data Package, March 2010 Page 19 of 55
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Washington Closure Hanford 2/8/2010  11:47:36AM Page 1 of 4

Radiological Counting Facility

Analysis Report for  RCF23676
J19J94 SAF:RC-116 RDD T100D3A River Sediment 60g poly jar

GAMMA SPECTRUM ANALYSIS

: RCF23676
1 J19J94 SAF:RC-116 RDD T100D3A River Sediment 60g poly jar

Sample Identification
Sampie Description

Sample Type . Non Standard Geo
Unit :

Sampie Point

Sample Size . 2.480E+02 grams
Facility . Default

Sample Taken On
Acquisition Started

. 2512010 3:30.00PM
: 2/8/2010 10:06:48AM

Procedura . Non Standard Geomet . .
Operator ' eswallac i Qualitative Only
Detector Name . REGIEQ2 Non-Standard Geometly
Geometry : Non Standard Geo
Live Time : 3600.0 seconds Cahbrations for determining sample activity are
Real Time : 3600.4 seconds geometry-specific. This sample does not conform
to one of the currently calibrated geomeuies.
Dead Time 001 % Reported activities may differ from the acutal
sample activity for this reason.
Peak Locate Threshoid 1 3.00
Peak Locate Range (in channels) 1 80 - 4096
Peak Area Range (in channels) : 80 - 4096
Identification Energy Tolerance : 1.300 keV
Energy Calibration Used Done On 1 11/3/2009
Efficiency Calibration Used Done On 1 11/22/2009

Efficiency Calibration Description : REGEQ2 NSTD 11/11/09 EffCalSN 80398-238

Sample Number 1 34479

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity
Confidence (pCligrams) Uncertainty
K-40 0.995 5.55E+00 8.89E-01
PB-212 0.711 2.85E-01 4.36E-02
RA-226d 0.770 2.57E-01 4.06E-02
TH-2324 0.998 2.33E-01 4.04E-02
X U-235 0.543

'WCH AVS SEM Chemistry Data Package, March 2010 Page 21 of 55
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LOG-IN CHECKLIST Reference SOP# MSL-A-001

Central File #: 2 9% ) Sample No(s): 3:31/‘ 352 Batch: dhol’czbv 5:/141“'

Project Name: g 510 C ;Oju/\c % Project Manager: & >4 2 4

TO BE COMPLETED BY PROJECT MANABER (prior to arrival when possible)
Matrix: wWPpP#

Yes No
[:] / Navy-type Project (requires high-level sample tracking procedures)

| ] [Z] USDA Samples (see Compliance Agreement Checklist) PM Verification:

[: Eilter Samples: I Amount: Entire sample Half of somple ]

EE/Fr‘eeze dry sample(s) - samples will be weighed and placed in ultralow temp freezer {Login Lab)
E:] Special instructions: Shorf H'f [ 124 alaqﬁ\
& 45

Sample Preservation Instructions:
**See LIMS for archive/disposal information™*

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

[:] /@ :] Custody seal present Seol intact? @ NO
@ [: D Cooler temperature (acceptable range: 4£2°C or solids:frozen) L/ (o) °C
°C

(if muitiple coolers, note temp. of each)

E:] [_—__] % Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)
Comment/Remedy:

\m E:] [3 Were all chain of custody forms signed and dated? ’
(] % [ ] were samples filtered at MSL?

Sample condition(s): M@ ‘ Qﬂ\ﬂ' {exptain)
Container type: I 1‘:5“&1 ' W: %@P Vit Other:
Notes: See ~p0 /15 40}(;«

- L
Completed BY: WM Date/T ‘"‘C‘OZ//%C) /2 RO

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

Random pH checked for ~10% of samples (use dip paper) Sample IDs:

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

Sample(s) were preserved at MSL

N00F

Type: [ ] 02%HNO3 Notes: Lot#
[ ] 05%Hct(Hg samples) Notes: Lot#
E Refrigerate/fFreeze Notes: //Q,,rh Z?_/,(JLA} -/

Notes:
C/% | Date/Time: /0//0 /230
oo Lhoor C-

= /

Battelle Marine Sciences Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 6814565
'WCH AVS _SEM Chemistry Data Package, March 2010 Page 22 of 55
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‘Nashington Closure Hanford 21162010  1:48:26PM Page 1 of 4

Radiological Counting Facility

Analysis Report for  RCF23730
J19JN7 SAF:RC-116 RDD J100D9 River Sediment 60ml poly jar

GAMMA SPECTRUM ANALYSIS

Sampla ldentification . RCF23730

Jample Dascription - J19JN7 SAF RC-116 RDD J10009 River Sediment 60mi poly jar
Sample Type - Non Standard Geo

Umt .

Sample Point

Sample Size
Facility

Sample Taken On
Acquisition Started

. 6.200E+01 grams
: Default

. 211412010 3:30:00PM
: 2116/2010 12:40:56PM

Procedure : Non Standard Geomet . .
Oparator . KSE i Qualitative Only
Detactor Name + REGIEO2 Non-Standard Geometry
Geomaetry . Non Standard Geo
Live Tima : 3600.0 seconds Calibrations for determining sample activity are
- Real Time : 3600.3 seconds geometry-specific. This sample does not conform
1o one of the currently calibrated gecometries.
Dead Time :001% Reported activities may differ from the acutal
samptle activity for this reason.
Peak Locate Threshoid :3.00
Peak Locate Range (in channats) : 80 - 4096
Paak Area Ranga (in channels) 1 80 - 4096
Identification Energy Tolerance . 1.300 keV
Energy Calibration Used Done On : 11/3/2009
Efficiency Calibration Used Done On 1 112272009

Etficiency Calibration Description : REGEO2 NSTD 11/11/09 EffCalSN 80398-238

Sample Number 134711

INTERFERENCE CORRECTED REPORT

Nuclide Nucllde Wt mean Wt mean Comments
Name Id Actlvity Activity
Confidence (pCllgrams) Uncertainty
K-40 0.998 1.06E+01 2.49E+00
pPB-212 0.710 6.44E-01 1.35E-01
RA-2264 0.714 6.08E-01 1.32E-01
WCH AVS SEM Chemistry Data Package, March 2010 Page 25 of 55
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*Washington Closura Hanford 2/1612010 149 34PM Page | of 4

Radiological Counting Facility

Analysis Report for  RCF23729
J19JNG SAF'RC-116 RDD J100039 River Sediment 60mi poly jar

GAMMA SPECTRUM ANALYSIS

Sample Identfication . RCF23729
Sample Description - J19JN6 SAF'RC-116 RDD J100D39 River Sedimant 60mi poly jar
Sample Type : Non Standard Geo
nit :
Sample Point
Sample Size : 5.900E+01 grams
Y Facility . Default
Sample Taken On : 2/1472010 5:10:00PM
Acquisition Started . 2/16/2010 12:40:44PM
Procedurs : Non Standard Geometry . «
Operator  KSE Qualitative Only
Geometry . Non Standard Geo
Live Time 1 3600.0 seconds Calibrations for determining sample activity are
Real Time - 3600.7 saconds geometry-specific. This sample does not conform
to one of the curently calibrated geometrics.
Dead Time : 0.02% Reported activities may differ from the acutal
sample activity for this reason.
Peak Locate Threshoid 1 3.00
{?eak Locate Range (in channels) 1 80 - 4096
Peak Area Range (in channaels) . 80 - 4096
\dentification Energy Tolerance 1 1.300 keV
Energy Calibration Used Done On 0 11712010
Efficiency Calibration Used Done On © 11712010
EMiciancy Calibration Description - PGTWhite NonSTD Geom EffCal 011310 80398-238
Sample Number 134712

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity
Confldence (pCllgrams) Uncertainty
K-40 1.000 1.29E+01 2.71E+00
pB-212 0.710 6.99E-01 1.48E-01
RA-2264 0.616 6.08E-01 1.50E-01
TH-2324 0.823 5.49E-01 1.51E-01

NCH AVS SEM Chemistry Data Package, March 2010 Page 27 of 55
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‘Vashington Closure Hanford 2/16/2010  12.36:20PM Page | of 4
Radiological Counting Facility
Analysis Report for  RCF23727
J19K78 SAF RC-116 RDD JHTS19 River Sediment 1000ml poty jar
Sample ldentification - RCF23727
Sampie Descnption - J19K76 SAF:RC-116 RDD JHTS19 River Sediment 1000mi poly jar
Sampie Type . Non Standard Geo
Unit :
Sample Point
Sample Size . 2.210E+02 grams
Facility . Defauit
Sample Taken On 1 2152010 2:20:00PM
Acquisition Started 1 2/16/2010 11:36:11AM
Procedure : Non Standard Geometry . "
Operator . KSE Qualitative Only
Detector Name : REGIEO2 Non-Standard Geometry
Geometry . Non Standard Geo
Live Time : 3600.0 seconds Calibrations for determining sample activity are
Real Time . 3600.3 seconds geometry-specific. This sample does not conform
to one of the currently calibrated geometnes.
Dead Time : 0.01% Reported activities may differ from the acutal
sample activity for this reason.
Peak Locate Threshold 1 3.00
Peak Locate Range (in channels) : 80 - 4098
Peak Area Range (in channeis) : 80 - 4096
Identification Energy Tolerance 1 1.300 keV
Energy Calibration Used Done On 1 11/3/2009
Efficiency Calibration Used Done On : 11/22/2009

Efficiency Calibration Description : REGEQ2 NSTD 11/11/09 EffCalSN 80398-238

Sample Number : 34702

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name id Activity Activity
Confidence (pCligrams) 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-2324 0.853 1.04E-01 31.26E-02

‘NCH AVS SEM Chemistry Data Package. March 2010 Page 29 of 55
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11:34:10AM Page 1 of 4

Nashington Closure Hanford 2/16/2010

Radiological Counting Facility

RCF23726
J19K7S SAF:RC-116 RDD JHTS18 River Sadiment 1000mi poly jar

Analysis Report for

GAMMA SPECTRUM ANALYSIS

Sample Identification
Sample Descnption
Sample Type

Unit

Sample Point

Sample Size
Facility

Sampla Taken On
Acquisition Started

* RCF23726
- J19K75 SAF:RC-116 RDD JHTS18 River Sediment 1000mi poly jar

. Non Standard Geo

: 2.070E+02 grams
. Defauit

: 2/15/2010 1:20:00PM
1 2116/2010 10:33:59AM

Procedure : Non Standard Geome - -
Operator  KSE " Qualitative Only
Detactor Name : REGIEO2 Non-Standard Geometry
Geometry : Non Standard Geo
Live Time : 3600.0 seconds Calibrations for determining sample activity are
Real Time . 3600.5 seconds geometry-specific. This sample does not conform
to one of the currently calibrated geometries.
Dead Time :0.01% Reported activities may differ from the acutal
sample activity for this rcason.
Paak Locate Threshold : 3.00
Peak Locate Range (in channels) : 80 - 4096
Peak Area Range (in channels) : BO - 4096
Identification Enaergy Tolerance © 1.300 keV
Energy Calibration Used Done On 1 11/3/2009
Eficiency Calibration Used Done On 1 11/22/2009

Efficiency Calibration Description . REGEQ2 NSTD 11/11/09 EffCalSN 80398-238

Sample Number 1 34695

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name id Activity Activity
Confidence (pCligrams) Uncertainty
K-40 0.999 8.61E+00 1.15E+00
Cs5-137 0.993 1.278-02 M 2.93E-02
X EU~155 0.396
PB-212 0.999 7.60E-01 7.23E-02
RA-2264d 0.884 5.43E-01 5.41E-02
TH-2324d 0.998 7.23E-01 6.57E-02
U-235 0.546 6.53E-02 3.96E-02

NCH AVS _SEM Chemistry Data Package, March 2010 Page 31 of 55
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1121 38AM Page | of 4

‘Washington Closura Hantord 2/16/2010

Radiological Counting Facility

RCF23725
J19K19 SAF.RC-116 RDD T100F2A River Sediment 1000ml poly jar

Analysis Report for

GAMMA SPECTRUM ANALYSIS

Sample 1dentification
Sample Description
Sample Type

Unit

Sample Point

Sample Size
Facility

Sample Takep On
Acquisition Started

- RCF23725
- J19K19 SAF-RC-116 RDD T100F2A River Sediment 1000mi poly jar
- Non Standard Geo

1.270E+02 grams

. Defauit

211212010 2:45:00PM
. 2/16/2010 10:21:25AM

Procedure : Non Standard Geomelry N -
Operator - KSE Qualitative Only
Dstector Name : PGTWHITE Non-Standard Geometry
Geomaetry . Non Standard Geo
Live Time : 3600.0 seconds Calibrations for determining sample activity are
Raal Time : 3600.7 seconds geometry-specific. This sample does not conform
to one of the currently calibrated geometnics.
Dead Time . 0.02% Reported activities may differ from the acutal
sample activity for this reason.
Peak Locate Thrashold - 3.00
Peak Locate Range {(in channels) . 80 - 4096
Peak Area Range (in channeis) : 80 - 4096
Identification Energy Tolerance : 1.300 keV
Energy Calibration Used Done On 1 11712010
Eftficiency Calibration Used Done On 2 11712010

Efficiency Calibration Description . PGTWhite NonSTD Geom EffCal 011310 80398-238

Sample Number . 34694

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity
Confidence (pCilgrams) Uncertainty
K-40 1.000 1.04E+01 1.59E+00
CS-137 0.994 5.87E-02/ A  4.62E-02
PB-212 0.711 5.75E-Q1 8.32E-02
RA-2264 0.846 3.71E-01 6.94E-02
TH-232d 0.995 4.14E-01 6.22E-02
WCH AVS SEM Chemistry Data Package. March 2010 Page 33 of 55
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2/16/2010  11:34:10AM Page 2 of 4

Analysis Reportfor  RCF23726
J1GK75 SAF RC-116 RDD JHTS18 River Sediment 1000mi poly jar

Nuclide Nuclide Wt mean wt mean Comments
Name id Activity Activity
Confidence (pCligrams) Uncertainty
U-~-2384d 0.323 6.33E-01 1.92E-01
? = nuclideis pan of an undeterminad solution
X = nuchde rejectad by the interferance analysis
@ = nuclide contains energy lines not used in Weighled Mean Activity
4 = idenufied by daughter product energy lines assumed to be in secular equilibrium

Errors quoted at  2.000 sigma

UNIDENTIFIED PEAKS

Peak Locale Parformed on : 211612010 11:34:.03AM
Peak Locate From Channel 1 80
Peak Locate To Channei 1 4096
Peak No. Energy (keV) Peak Rate (CPS) Peak Rate (%) Uncertainty
m 4 39.78 2.14e-02 18.74
m 9 300.00 } 1.65E-02 15.43
10 328.18 -2 7.76E-03 58.57
13 463 .01 8.61E-03 l.88
14 510.50 Va /wz.zss-ozf);olcy(\ 1/or n"“z[g;zl‘sg
18 727.12 ¢ ,_.d’u 2 1.32E-02 27.46
M = First peak in a muitiplet region NP = No Peak
m = Other peak in a muttiplet region UK = Unknown

F = Fitted singlet
Errors quoted at  2.000 sigma

NUCLIDE MDA REPORT

Nuclide Library Used : WGOZERApexRoot\Default\Library\RCF UNKNOWN NLB
Nuclide Energy Yield(%) Activity Nuciide MDA Line MDA
Name (keV) (pCligrams) {pCligrams) {pCilgrams)
+ K-40 1460.83 * 10.67 8.61E+00 7.35E-01 7.35E-01
C0-60 1173.24 99.90 3.91E-02 6.53E-02 9.01E-02
1332.50 39.938 -1.14E-02 6.53E-02
NB-94 702.63 99.81 -1.20E-02 6.36E-02 6.36E-02
871.10 99.89 -3.46E-02 6.89E-02
AG-108m 433.94 90.50 -3.18E-02 5.35E-02 5.35E-02
h14.28 89.30 6.81E-03 9.12E-02
WCH AVS SEM Chemistry Data Package, March 2010 Page 34 of 55
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10:53:45AM Page | of 4

VWashington Clusure Hanford 2/16/2010

Radiological Counting Facility

RCF23724
J19K 18 SAF.RC-116 RDO J100F 11 River Sediment 1000mi poly jar

Analysis Raport for

GAMMA SPECTRUM ANALYSIS

Sample ldentfication
Sample Description
Sampia Type

Unit

Sample Paint

Sample Size
Facility

‘ Sample Taken On
Acquisition Started

. RCF23724
© J19K18 SAF:RC-116 RDD J100F 11 River Sediment 1000mi poly jar
. Non Standard Geo

. 3.700E+02 grams
- Defauit

D 24122010 1:45:.00PM
1 2116/2010  9:32:22AM

Procedure . Non Standard Geome! . .
Operator - KSE i Qualitative Only
Detector Name - REGIE02 Non-Standard Geometry
Geomelry : Non Standard Geo
tive Time : 3600.0 seconds Calibrations for determining sample activity are
Real Time : 3649.7 seconds geometry-specific. This sample does not conform
to one of the currently cahbrated geometnies.
Dead Time T 1.36% Reported activities may differ from the acutal
sample activity for this reason.
Peak Locats Threshold : 3.00
Peak Locate Ranga (in channels) : 80 - 4096
Peak Area Range (in channels) 1 80 - 4096
Identification Energy Tolerance 1 1.300 keV
Energy Calibration Used Done On 1 11/3/20089
Efficiency Calibration Used Done On : 11/22/2009

Efficiency Calibration Dascription 1 REGEO2 NSTD 11/11/09 EfCaiSN 80398-238

Sampie Number 1 34697

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean wt mean Comments
Name ld Activity Activity
Confidence (pCiigrams) Uncertainty
K-40 0.995 5.56E+00 7.14E-01
€S-137 0.962 3.50E-02LMPR  2.75E-02
X EU-155 N.387
PB-212 0.999 2.99E-01 3.37E-02
RA-226d 0.715 2.45E-01 3.32E-02
TH-2324 0.994 2.35E-01 3.19E-02

WCH AVS SEM Chemistry Data Package, March 2010 Page 36 of 55



LOG-IN CHECKLIST Reference SOP#E MSL-A-001

Central File #: 29 5/ Sample No(s): 333; 33,? Batch: 2 g
Project Name: LA (/051 /AOnTord Project Manager: &Q“ML

TO BE COMELETED BY PROJECT MANAGER (prior to arrival when possible)
Matrix: WPH

Navy-type Praject (requires high-level sample tracking procedures)

USDA Samples (see Compliance Agreement Checklist) PM Verification:

Filter Samples: [ Amount: Entire sample Half of sample ]

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

Sbeciol instructions:

0 Ol
oo Ol

Sample Preservation Instructions:
**See LIMS for archive/disposal information**

TO BE COMPLETED UPON SAMPLE ARRIVAL/LO6-IN
Yes N/A  Indicate in Appropriate Bax

[:] m l:l Custody seal present Seal intact? YES NO
‘@i ‘:] ‘:l Cooler temperature (acceptable range: 4+2°C or solids:frozen) 2 c

(if multiple coolers, note temp. of each) °c
I l I I MJ Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, efc)
Comment/Remedy:

M L__J l l Were all chain of custody forms signed and dated? ’ ) oo
'___J M_l l l Were samples filtered at MSL?

Sample condition(s): 1 &u@l@ - ) Other (explain):

Container type: ‘ Toflbn Pl @@ Cap. vm Other:
Notes:
= o)/ ~
CPUW%M Date/Time: © 4{/0 /220
.l

et

=
SAMPLE PRESERVATION

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

Random pH checked for ~10% of samples (use dip paper) Sample IDs:

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

njn

Sample(s) were preserved at MSL

Type: [ ] 02%HNO3 Notes: Lot#
[ ] 05% Hci (Hg samples) Notes: Lot#
l: Refrigerate/Freeze Notes:

Notes: ey Jok /49,'- O OCCSSIAK
: / >

/Q%\_ | Date/Time: ﬂ/;-/() rez2o

Storage Shelf:

Battelle Marine Sciences Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 681-4565
YWCH AVS_SEM Chemistry Data Package, March 2010 Page 37 »f 55
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272212010 10 1547AM Page | of 4

Nashington Closure Hantford

Radiological Counting Facility

RCF23751
J19KG9 SAF RC-116 RDD/00BC 2A-A 120 POLY BOTTLE

Analysis Report for

GAMMA SPECTRUM ANALYSIS

“ampla ldentfication
Sample Description
Sample Type

Unit

3ample Point

Sample Size
Facility

Sampla Taken On
Acquisition Started

RCF23751

© 2.530E+02 grams
- Default

- 2/207/2010  3.15.00PM
0 212212010 9:15:35AM

 J19KC9 SAF RC-116 RDD/100BC 2A-A 120 POLY BOTTLE
* Non Standard Geo

Procedure . Non Standard Geome . .
Operator RCT " Qualitative Only
Detector Name PGTWHITE Non-Standard Geometry
- Geometry Non Standard Geo
e Live Time . 3600.0 seconds Calibrations for determining sample activity are
Real Time 3600.8 seconds geometry-specific. This sample does not conform
10 one of the currently calibrated geometnes.
Dead Time - 0.02% Reported activities may differ from the acutal
sample activaty for this reason.
Peak Locate Threshold . 3.00
Peak Locate Range (in channels) . 80 - 4096
Peak Area Range (in channels) - 80 - 4096
ldentification Enerqy Tolerance . 1.300 keV
Energy Calibration Used Done On : 111712010
g fficiency Calibration Used Done On : 111712010

Efficiency Calibration Description - PGTWhita NonSTD Geom EffCal 011310 80398-238

Sample Number 1 34819

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity
Confidence (pCilgrams) Uncertainty
K~-40 1.000 7.15E+00 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-2324 0.996 4.50E-01 4.38E-02
J-2384 0.322 3.228-014”0{4‘ 1.48E-01

'NCH AVS SEM Chemistry Data Package, March 2010 Page 10 of 55
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‘Washington Closure Hanford

2122/2010  1120:48AM Page | of 4

Radiological Counting Facility

Analysts Raport for

RCF23753
J1IKT71 SAF:RC-116 RDD/HTS JHTS33 1000mi POLY

GAMMA SPECTRUM ANALYSIS

Sample (dentification

Sample Description
Sample Type

Unit

Sample Point

Sampie Size
Facility

Sample Taken On
Acquisition Started

RCF23753
JI9K71 SAF.RC-116 RDO/HTS JHTS33 1000mi POLY

© Non Standard Geo

. 2 200E+02 grams
. Default

2212010 12:55:00PM
1 222/2010 10:20:38AM

Procedure : Non Standard Geometry - .
Operator . RCT Qualitative Only
Detector Name - PGTWHITE Non-Standard Geometry
Geometry . Non Standard Geo
Live Time - 3600.0 seconds Calibrations for detennining sample activity are
Real Time : 3600.7 seconds geometry-specific. This sample does not conform
10 vne of the currently cahbrated geometnies.
Dead Time ©002% Reported activities may differ from the acutal
sample activity for this rcason.
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 ©117/2010
Efficiency Calibration Used Done On . 111712010
Etficiency Calibration Description . PGTWhite NonSTD Geom EffCal 011310 80398-238

Sample Number

34822

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Commaents
Name id Activity Activity
Confidence (pCilgrams) Uncertainty
K-40 1.000 8.04E+00 1.09E+00
CS-137 0.999 3.345-024/"0/{'-3.585-02
PB-212 0.711 4.75E-01 5.91E-02
RA-226d 0.885 2.97E-01 4.81E-02
TH-2324 0.850 3.56E-01 5.68E-02
X U-235 0.544
U-2384 0.318 5.32E-01 1.75E-01

WCH AVS SEM Chemistry Data Package. March 2010

Page 42 of 55
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2122/2010 1235 11PM Page 1 of 4

‘Nashington Closure Hanford

Radiological Counting Facility

Analysis Report for  RCF23754
J19K72 SAF'RC-116 RDD/HTS JHTS9 1000mi POLY

GAMMA SPECTRUM ANALYSIS

RCF23754
J19KT72 SAF RC-116 RDD/HTS JHTS9 1000mi POLY
Non Standard Geo

Sample ldentification
Sample Descnption
Sample Type

Lint

Sample Point

Sample Size
Facihity

s3ampie Taken On
Acquisition Started

: 6.780E+02 grams
. Default

212112010  4:45:00PM
©2/22/2010 10:20:53AM

Procedure : Non Standard Geomet - .
Operator " RCT i Qualltatlve On'y
Detector Name . REGIEQ2 Non-Standard Geometry
Geometry - Non Standard Geo
Live Time . 3600.0 seconds Calibrations for determining sample activity are
Real Time - J600.8 seconds geometry-specific. This sample does not conform
to one of the currently calibrated geometrics.
Dead Time 0 0.02% 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 channeis) - 80 - 4096
ldentification Energy Tolerance : 1.300 keV
Energy Calibration Used Done On : 11/3/2009
Efficiancy Calibration Used Done On 1 11/22/2009

Efticiency Calibration Description : REGEO2 NSTD 11/11/09 EHCaISN 80398-238

Sample Number 1 34828

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity
Confidence (pCilgrams) Uncertainty
K-40 0.987 5.23E+00 5.19E-01
CS-137 0.998 2.40E-02 1.44E-02
X EU-155 0.373
PBR-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 2.69E-02
U-235 0.543 1.84E-02" 2.01E-02
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WCH AVS SEM Chemistry Data Package. March 2010
R




0107 uepy abevoed 1B ANSWAYD WIS SAY HOM

LL0-33-HOM
NOLLISOdS1a
sy req £g pasodsig ponap tesodsiq | ATdINVYS TYNIA
NOLLOIS
murymrQ amL £ pasizoay | AHOLYHOEV

JET TN
mensBiaay
ety
reta
ey

ey umi(e Y
[N TR P

ae; 01 1ustidiys Jof serdwes j0
21803 Euive) uoteso) eferoys woyy saydures
ou)oaa 1acdiug 8621015 paponuos 1oy
SAITLES BAx 1Ay 1 2pTENBARUN sayd: ueg

aun | /a1eQq

u] pagAg) pRatanay

awng s tmarg pasouayAg paustnbun)ay
aunj sreq uj vo._o_wxm P13y aung =eq wor ] paacany/Ag paysimburay
ll\%NN 19\* L4 u k. o aan ] eq WO paacwday/Ag paysinbuisy

ug paIoIS/ mﬂ.m.

Zmdﬁ NYNNVHS

vy s | PeQg r\\ ‘?N L D : Ay pausinbui|y
wl“.;nfﬂ “\‘ M.ZIO—. Z<ZZ<IW Q\JM Cd AR I—L!LC >3
Wrers 1< tla:_ 015/ Af PaA1202 u\?JN ut rﬁac Ec.L vu.,o.:uzsn suﬁ_zrc:uz
b dla A N
-l O1-12-2.
e Py favom tpea radd sy unrT 3 GTVLHIN - NS - SAY STANINS - INHS - SAY (D) on. m.w IR \W\W mw@. .&\W Oh- @ \ QN
et ! u1 ] eq U] paamIS/Ag paatanay awufy areqy _ o3 m vu>an uo;n_s_:_:_;x
. Yurrly SNOILDAMISNI TVID3dS sawey 1w g/udig NOISSASSOd 10 NIVHD)
Cr1z-72 g
T4 Sh:9] 1-12-2 2% | anos w3nio 198 1567 vsx61r
s f apduwseg MrQ ajdweg » XUIRIA ‘oN adureg
. SISLTVNY AHJINYS
suononnsul
feet EILLILYY
(s)1oure1nn) jo "oy VN
! - afea01g sopue Juypurpy epadg
1ameyun) jo adiy
n
oo s UNIIRALASILY Fon
SMUYVINIW/SAIYZYH ATJINYS TTAISSO4
, (UN| SA2UMIG Auurly jjaneg
s e X h . .
w}un ~ ﬂ\n \ ¢ \s(( ‘\T m \\\,m\ o\ g v AuIpe o g oy AJI2001J ANSYO 0§ pramysg
NETER NZ59¥0ST9 lo-61o1-14 \A&w\ \\.A [
Tuat g Jo poIagy AZ00) ‘0N §00q307] PRty ON 1D M
911-24 SI1H WALIPAS - VPN Y1 Jo wduadin)) 1aany mqunio)
ON 4¥S OM\F I h uofnywIN Buljaureg

si{eq <1

punarruIng Fir( JL

apn ) asg

OIIEUBISA(] 133104

anirmpion ) >0

HI H3INSS3IN

B YA
INELGUGETES |

YINSSIN NVOL
19P1U0)) AURCGWOD)

Q\Q..;w idm 10339110

e 1 e S612-011-DY

1SINOIN SISUIVNY JTJINVS/AAOLS1D 10 NIVHO

PIOJUBE] 2ANSO[D) UOITUIYSE 4\ 1;




Nashington Closure Hanford 2/22/2010  10:16:23AM Paye ot 4

Radiological Counting Facility

Anatysis Report for  RCF23752
J19H36 SAF.RC-116 RDD/100BC T1008C141 609 aG

GAMMA SPECTRUM ANALYSIS

Sampla ldentification - RCF23752

Sarnple Description : J19H36 SAF RC-116 RDD/100BC T1008C1J1 60g aG
sSample Type . Non Standard Geo

unit :

Sample Point

Sample Size © 1.140E+02 grams
Facility . Detauit
Sample Taken On - 2/19/2010 4:20,00PM
Acquisition Started 0 212212010 9:15.43AM
Procedure - Non Standard Geometry N N
Qperator . RCT Quahtatlve On'y
Detector Name . REGIED2 Non-Standard Geometry
Geometry . Non Standard Geo
Live Time : 3600.0 seconds Cahibrations for determining sample aclivity are
» Real Time . 3629.6 seconds geometry-specific. This sample does not conform
to one of the currently calibratcd geometnics.
Dead Time :082% Reported activities may differ from the acutal
sample activity for this reason.
Paak Locate Threshold 1 3.00
Peak Locate Range (in channels) . 80 - 4096
Peak Arsa Range (in channels) . 80 - 4096
tdentification Energy Tolerance : 1.300 keV
Energy Calibration Used Done On 1 11/3/2009
Effictency Calibration Used Done On 1 11/22/2009
Efficiency Calibration Description : REGEO2 NSTD 11/11/09 EffCalSN 80398-238
Sample Number 1 34820

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCligrams) Uncertainty
K-40 0.974 1.07E+01 1.77E+0G0
PB-212 0.711 4.43E-01 8.45E-02
RA-2264 0.612 3.88E~-01 3.583E-02
TH-232d 0.847 4.16E-01 8.05E-02
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LOG-IN CHECKLIST Reference SOP# MSL-A-001

Central File #: Z 29/ Sample No(s): 3&’9 - 36 2. Batch: 29
Project Name: 2004 Cloizrre HenBird Fragect Manooer:~Brmaselan Barg e

TO BE COMRLETED BY PROJECT MANABER (prior to arrival when possible)
Matrix: WP#

Navy-type Project (requires high-level sample tracking procedures)

USDA Samples (see Compliance Agreement Checklist) PM Verification:

Filter Samples: L Amount: Entire sample Half of sample l

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

Special instructions:

00 Dl
i O

Sample Preservation Instructions:
**See LIMS for archive/disposal information**

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

I I w l I Custody seal present Seal intact? YES NO
ﬁ&__] l I I I Cooler temperature (acceptable range: 4:2°C or solids:frozen) “7’ /J o

(if multiple coolers, note temp. of each) °c

l l l ' M Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)
Comment/Remedy:

l l I I Were all chain of custody forms signed and dated? ) . -

E E Were sapnln_ﬁlgaf MmsL?
rr—— .
Sample condition(s): ‘W Gther {explain)

Container type: [—TW W&k@@ Gap. Vial Other:
Notes:

/’7()

Complm Date/Time:a ,Iff//o / 23{

S
SAMPLE PRESERVATION

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

Random pH checked for ~10% of samples (use dip paper} Sample IDs:

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

Sample(s) were preserved at MSL

X000

[ ] o2%nnos Notes: Lot#
D 0.5% HCl (Hg samples) Notes: Lot#
EE/ Refrigerate/Freeze Notes: ¢ (a Halelp T
4
Notes:
' o
Compfeted S%L_, Date/Time: %(//o 723"

Sféroge Shelf:

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

WCH AVS_SEM Chemistry Data Package. March 2010 Page 47 of 55
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3/1/2010  9:56:16AM Page | of 4

Washington Closure Hanford

Radiological Counting Facility

Analysis Report for  RCF23805
J19KY8 SAF-RC-116 300A J3002

GAMMA SPECTRUM ANALYSIS

Sample ldentification
Sample Description
Sample Type

unit

Sample Point

Sample Size
Facility

Sample Taken On
Acquisition Started

. RCF23805

J19KY8 SAF-RC-116 300A J3002

: Non Standard Geo

. 8.800E+01 grams
. Defauit

1 2/26/2010 3:00:00PM
: 31142010 8:56.05AM

Procedure : Non Standard Geome . .
Operator . RCT w Qualitative Only
Detector Name : REGIEO2 Non-Standard Geometry
Geometry : Non Standard Geo
Live Time : 3600.0 seconds Calibrativns for determining sample activity are
Real Time : 3600.3 seconds geometry-specific. This sample does not conform
1o one of the currently calibrated geomctries.
Dead Time © 0.01% Reported activities may differ from the acutal
sample activity for this reason.
Peak Locate Threshold 1 3.00
Peak Locate Range (in channels) : 80 - 4098
Peak Area Range (in channels) : 80 - 4096
Identification Energy Tolerance - 1.300 keV
Energy Calibration Used Done On . 11/3/2009
Efficiancy Calibration Used Done On 1 11/22/2009

Efficiancy Calibration Description . REGEQ2 NSTD 11/11/09 EffCalSN 80398-238

Sample Number 1 34984

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity
Confidence (pCligrams) Uncertainty
K-40 0.962 8.54E+00 1.84E+00
X £U-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
J-238d 2 1.000 7.44E-01 8.38E-01
‘NCH AVS_SEM Chemistry Data Package. March 2010 Page 50 of 55
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‘Washington Closura Hanford 3/1/2010  12:02:32PM Page | of 4

Radiological Counting Facility
~—
Analysis Report for  RCF23808 ( \{/ )‘/)) '})\‘)\\0
T
J19KFT SAF-RC-116 RDD/100K RTNTAKE TEST JA

GAMMA SPECTRUM ANALYSIS

C
RCF23808 Y. J& y Al
- J19KFT SAF-RC-118 RDD/100K R INTAKE TEST 3A
. Non Standard Geo

Sample ldentification
Sample Dascription
Sample Type

unt

Sample Point

Sample Size © 1.370E+02 grams
Facihty . Default

Sample Taken On
Acquisition Started

- 2/282010 4:00:00PM
© 3/1/2010 11.02:21AM

Procedure . Non Standard Geome . .
Operator . RCT " Qualitative Only
Detector Name : PGTWHITE Non-Standard Geometry
Geometry : Non Standard Geo
Live Time : 3600.0 seconds Calibrations for detcrmining sample activity are
Real Time : 3600.7 seconds geometry-specific. This sample does not conform
to one of the currently calibrated geometnes.
Dead Time © 0.02% Reported activities may differ from the acutal
sample activity for this reason.
Peak Locate Threshold - 3.00
Peak Locate Range (in channais) : 80 - 4096
Peak Area Rangs (in channels) 1 80 - 4096
Identification Energy Tolerance . 1.300 keV
Energy Calibration Used Done On 2 171712010
Efficiency Calibration Used Done On - 11712010

Efficiency Calibration Description . PGTWhite NonSTD Geom EffCal 011310 80398-238

Sample Number . 34988

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name id Activity Activity
Confidence (pCllgrams) Uncertainty
K-40 0.999 9.35E+00 1.47E+00
FB-212 0.710 7.8%E-01 9.39E-02
RA-226d 0.716 4.61E~-01 8.33E-02
TH-2324 0.997 6.02E-01 8.21E-02
WCH AVS SEM Chemistry Data Package. March 2010 Page 52 of 55
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Radiological Counting Facility

Analysis Report for  RCF23804

J19JKB SAF-RC-116 RDDMoOH-n@H 9 AH JQ
0

v

GAMMA SPECTRUM ANALYSIS

Sample identification - RCF23804 + S5 ;, L«} | D
Sample Descnption : J19JK8 SAF-RC-116 RDD/100H-T1C A J
Sample Type - Non Standard Geo
Unit
Sample Poin
Sample Size : 5.350€+02 grams
Facility : Delault
Sample Taken On 0 202712010 5:00.00PM
Acquisition Started 1 3/1/2010 8:49:13AM
Procedure - Non Standard Geome! . .
< Operator - RCT " Qualitative Only
Detector Name - PGTWHITE Non-Standard Geometry
Geometry . Non Standard Geo
tive Time . 3600.0 seconds Calibrations for determining samplc activity are
Real Time . 3600.8 seconds geometry-specific. This sample does not conform
to one of the currcatly calibrated gcometries.
Dead Time : 0.02% Reported activities may differ from the acutal
sample activity for this reason.
Peak Locate Threshold : 3.00
Peak Locale Range (in channels) : 80 - 4096
Peak Area Range (in channels) . 80 - 4096
ldentification Energy Tolerance © 1.300 keV
Energy Calibration Used Done On : 11712010
Efficiency Calibration Used Done On 11712010
Efficiency Caiibration Description . PGTWhite NonSTD Geom EffCal 011310 80398-238

Sampie Number : 34983

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Commaents
Name Id Activity Activity
Confidence (pCilgrams) Uncertainty
K~40 0.998 7.53E+00 6.99E-01
X EU-155 0.366
PB-212 0.999 2.58E-01 2.74E-02
RA-2264 0.885 2.18E-01 2.62E-02
TH-2324d 0.998 2.32E-01 2.61E-02
X UJ-235 0.5438
UJ-238d @ 0.993 2.37E-01 2.86E-01
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LOG-IN CHECKLIST Reference SOP# MSL-A-001

Central File #: g‘?? /  sampleNo(s): 2 @3- 365 Batch: 3O
Project Name: A oSre /9( C'J‘Jf(ol“/ Project Manager: ﬁ—m—r 4 es”

TO BE COMRLETED BY PROJHCT MANABER (prior to orrival when possible)
Matrix: WP#

Yes No
[:] Ej Navy-type Project (requires high-level sample tracking procedures)
[:] [:j USDA Samples (see Compliance Agreement Checklist) PM Verification:

[j E:] Filter Samples: | Amount: Entire sample Half of sample |
[:l E:] Freeze dry sample(s) - samples will be weighed and placed in uitralow temp freezer (Login Lab)

E___—_] [:l Special instructions:

Sample Preservation Instructions:
**See LIMS for archive/disposal information**

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

[::] C} Custody seal present Seal intact? YES NO

m :] Cooler temperature (acceptable range: 4£2°C or solids:frozen) . 6 °c
(if multiple coolers, note temp. of each) *c
[ I I I m'J Praject Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)
Comment/Remedy:

% [:] [: Were all chain of custody forms signed and dated? ) . Lo
[:] m D Were samples filtered at MSL?

Sample condition(s): ( WWI ) Other (explain):
Container type: 1‘}&6\\ Palrr@ v Cap. Vil Other:
Notes: e

/2()

Completed B < Date/Time: © %MQ 23 2\(

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

E:l Random pH checked for ~10% of samples (use dip paper) Sample IDs:

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

%} Sample(s) were prcserved at MSL

[ ] o2%mnos3 Notes: Lot#

D 0.5% HCl (Hg samples) Notes: Lot#

ML RefrigeratesFreeze Notes: _Jryofe ¢ can. Hs [af
= /4 7 7

Notes:

Date/Time: O%;/IO /1825

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