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QA/QC NARRATIVE

PROJECT: Waishington Closures IHainford AVS/SEM S.-DG01 1510. SDG0121 10, SDGU 12810, J(d
: D(30204 10

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

Lioratory (MSL), Seriuim, Washington
MATRIX: Sediment
SAMPLE CUSTODY A total of 18 sediment samples were received at MSL between 01 /15/10 and 2/4/10. All
AND PROCESSING: but one sample were received in good condition. One sample container (2981-332) was

cracked in transit, but the sample was successfully transferred to a new jar arid there
was sufficient mass to remove the outer, potentially oxidized sediment, arid only analyze
sediment not in contact with the cracked container walls. In addition,two of the samples
had insufficient masses to be used for AVS analysis and the analysis reguest was
canceled per WCH project manager instructions. 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* 331 -350
_______________Descrition:- Sediment __

Collection dates 01/11/10 through 01/29/10

Laboratory arrival date 0 1/ 15/10 through 02/04/10

Cooler temperature on arrival ______2.9 to 5.7'C

AVS Extraction Dates: 0 1/21 /10 and 02/09/10

AVS Analyses Dates: 0 1/22/10 to 02/09/10

SEM Analyses Dates: 02/09/10

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 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 EPA 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 (H25) 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 Battelle SOP MSL-l-022,
Determination of Elements in Aqueous and Digestate Samples by ICR/MS. The analysis

QA/OC Narrative Preparation SOP MSL-D-004 Page I of 3
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QAIQG NARRATIVE

quidelines for this proceduire aire ada.hpted trom USEPA Method 1638 Determination of
Fraice Elements in Ambient Waters by InduICtively Coupled Plasma-Mass Spectronmetry.
The SEM metal solution concentrations aire determined in Units of pq/L and then
c onverted to pg SEM/q of sediment extracted for AVS. These data are further converted
to limole/q tor each SEM mnetal.

HOLDING TIMES: The suqgested holding time for AVS in sediment is 14 days per Battelle SOP MSL-C-
0)01. 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
collection to day 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
analysis.

DATA QUALITY CRITERIA (DQC):
Method Relct

Aaye Analytical Range of Prepicates Achiev 1ed
Anlye Method Spike (Preison MDL1

Recovery (RD
AVS Spectrometer 75-125% 25% 0.0145 pmole/g
SEM Cd ICP-MS 75-125% <25% 0.053 pg/L
SEM Cu ICP-MS 75-125% 25% 0.364 pg/L
SEM Ni ICP-MS 75-125%/ 25%/ 0.0630 pg/L
SEM Pb ICP-MS 75-125%/ 25% 0.026 pg/L
SEM Zn ICP-MS 75-125% 25% 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 MOLs 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 reguires 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 00 sample criterion.

N Spikes outside the QC sample criterion.

METHOD Nine AVS Blanks were prepared with this group of samples. Two of the blanks had
BLANKS: detectable AVS (just above the achieved MDL but the mean blank was less than the

MDL). The AVS/SEM blank is created during the AVS analysis and the creation of the
SEM sample. It consists of dleionized 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 (LOS) samples are prepared and analyzed with the
CONTROL SAMPLE each analytical batch of AVS samples. With the exception of three LOS samples, all
(LCS) ACCURACY: recoveries for the AVS LCS were within the QC criterion of 75-125%/ recovery. Two of

the three were very close to the QC criteria (74% recovery). In all cases, an alternate
LOS met the criteria. Since only AVS is spiked in the AVS LOS samples, the SEM
collected from the AVS blank was post spiked with the SEM metals to generate an LOS
for the SEM guantification. The SEM blank spikes or LOSs were within the 00 criterion
of 75-125% recovery.

QA/QO Narrative Preparation SOP MVSL-D-004 Page 2 of I
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QA/QC NARRATIVE

A oiverine waiter stainnrd reference materia (SRMI identified ;Is SRM 164() was
irclyted with the SEM extract by ICP-MS to provide a inoasure of instrument accuracy.
The percent recoveries between the measured and certified or reference values were
w.ithin the method OC criterion for all metals.

REPLICATE Five laboratory duplicates were analyzed with this sample set. The dluplicate analyses
PRECISION: for AVS consist of the extraction of two different aliqluots of sediment from the same

siample container. The SEM precision is calculated once the SEM metat concentrations
(pq/L) determined from the ICP-MS are convertedi to a mass basis (p g/g) to account for
differences in sample mass extracted. Analytical precision was also assessed by the
ainalyses of matrix spikes in duplicate. Precision of duplicate analyses was expressed as
he relative percent difference (RPD) of replicate resuilts. The RPD values were within
the OC criterion of !s25%/ for all parameters except one replicate pair for AVS
1RPD=96%/) and one pair for SEM metals (two for Zn). The samples were very gravelly,
making it (tifficult to weigh out a consistent sample between the two replicates. SEM
ainalytical precision between MSIMSDs were all well within the 75%/ to 125% guidelines.

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

with the batch. The matrix spike recoveries were within the QC acceptance criterion.

REFERENCES: Allen, H.E., F. Googmin, W. Boothman, 0. 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. 0. J., Mahony, J. 0., 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 interstitial water normalization
Environmental Toxicology and Chemistry. 15:2067-2079.

Morse, ,J. W., Millero, F. J., Cornwell, J. C. and Rickard, D. 1987. The chemistry of the
hydrogen sulfide and iron sulfide systems in natural waters. Earth Science Review. 24:1-
42.

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

Washington Closure Hanford, A VS-SEM Chemistry Data Package. SOGs 011510, 012110, 012810. and 020410 Page 16 of 67



0~

1) Fz Y)W

Lfl

LU-

* 7U

CC)

OU) -K

am
(Vn

LOOQm

0) a)

o~LL

CL

0 0

c(1



-Ea

rAA

2 -g

0 -0

Z-1

CA ; 0 - --- .

a 2z 2

o CCC

- 'Li

00

-2. 17

- 2

C4 9

0(0

co 0i LO ~ Ei C

cor ~ h



LOG-IN CHECKLIST Reference SOP# MSL-A-0O1

Central File #: '2~J Sample No(s): 33 Batch: __________

Project Name: (Af 1 c ,t 'Ii~k- Project Maagr

TO BLE COMOL~I BY PV6O3CT MANAGERi (p~Ior to arrival when possible)

Matrix: WP#

Yes No

[II]Eli] Navy-type Project (requires high-level sample tracking procedures)

EII ~I~jUSDA Samples (see Compliance Agreement Checklist) PM Verification:

[I][I] Filter Samples: IAmoujnt: Entir~e sample Hlalf of sample

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

=II[il Special instructions:
Sample preservation Instructions: _____________ ________________

**See LI/AS f or archive/disposal information**

TO-BE COMPLETEr) UPON SAMPLE ARRIVAL/LOG-IN

Yes No N/A Indicate in Appropriate Box

LI ] [ ]Custody seal present Seal intact? YES NO

~] [ll [7j]Cooler temperature (acceptabe range: 4±2*C or -solids:f rozen)
(if multiple coolers, note temp. of each) _________

[II][Ii]I~]Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)
Comment/Reniedy:_____________________________

~7~*][II][IIIWere all chain of custody forms signed and dated?

[I] [j] Were samples f iltered at MSL?

Sample condition(s): Other (eplii):

Container type: T~~iPt*Co. VWo Other;

Notes:

Completed D______________ ate/Time: 4 ., /. )

SAMPLE PRESERVATION

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

W Random pH checked for -107. of samples (use dip paper) Sample Its: ________________

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

~] Sample(s) were preserved at MSL

Type: [ ] 0.27. HN03 Notes: Lot#

1] 0.57 HCI (Hg samples) Notes. Lot#

SRefrigerateAiEjb Notes: __________________________

Comlea y & 2--14 DteITime: (5( /Q
Storage Shelf: (

Battelle Marine Sciences Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 681-4565
Washington Closure Hanford, A VS-SEM Chemistry Data Package, SDGs 011510, 012110, 012810. and 020410 Page 19 of 67
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Washington Closure Hanford 1/19/2010 2:21.1 1PM 1'ige I of 4

Radiological Counting Facility

Analysis Report for RCF23495

J19F63 SAF-RC-116 RDD/100BC T100BCIJ5 RCBRA RIVER

G'"'A MMA SPECTRUM ANALYSIS
Sample Identification RCF23495
Sample Description :J19F63 SAF-RC-1 16 RDD/100BC T100BCIJ5 RCBRA RIVER
Sample Type Non Standard Geo
Unit
Sample Point

Sample Size 1 .305E+03 grams
Facility :Default

Sample Taken On :1/1512010 1:51:00PM
Acquisition Started 1/19/2010 1:21:01PM

Procedure :Non Standard Geometry O l
Operator :ROT Qualitative O l
Detector Name :REGIE02 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 thc currently calibrated geometries.
Dead Time :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 keV

Energy Calibration Used Done On :11/312009
Efficiency Calibration Used Done On 1 1/22/2009
Efficiency Calibration Description :REGE02 NSTD 11/11/09 EffCaISN 80398-23M

Sample Number : 33778

INTERFERENCE CORRECTED REPORT

Nuclide Nucide Wt mean Wt mean Comments
Name Id Activity Activity

Con fidence (Cilgrams) Uncertainty

K-40 0.935 1.36E+00 1.79E-01
PB-212 0.710 8.OOE-02 1.03E-02
RA-226d 0.611 7.19E-02 9.94E-03
TH-232d 0.980 7.30E-02 9.06E-03

Washington Closure Hanford, A V.S-SEM Chemistry Data Package, SDGs 011510, 012110, 012810, and 0204 10 Page 22 of 67
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Washington Closure Hanford 1/19/2010 5,27-44PM Page I of 4

Radiological Counting Facility

Analysis Report for RCF23494

J19FL1 SAF-RC-1 16 RDD/100BC-J1008C23

GAMMA SPECTRUM ANALYSIS

Sample Identification RCF23494

Sample Description JI9FL1 SAF-RC-116 RDD/100BC-J100BC23

Sample Type Non Standard Geo

Unit
Sample Point

Sample Size :4.500E+01 grams

Facility Default

Sample Taken On V116/2010 4:00:15PM

Acquisition Started :1/1912010 4:27:35PM

Procedure Non Standard Geometry Q aiaieO l
Operator RCT Q aiaieO l
Detector Name :REGIE02 Non-Standard Geometry
Geometry :Non Standard Go

Live Time 3600.0 seconds Calibrations for determining sample activity are

Real Time :3600.4 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 ihis reason.

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

Peak Area Range (in channels) 80 -4096

Ideniffication Energy Tolerance :1.300 keV

Energy Calibration Used Done On :11/3/2009
Efficiency Calibration Used Done On :11/2212009

Efficiency Calibration Description :REGE02 NSTD 11/11/09 EffCaJSN 80398-238

Sample Number : 33786

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments

Name Id Activity Activity
Confidence (pCilgrams) Uncertainty

K-40 1.000 1.68E+01 3.50E+00

RA-226d 0.619 6.42E-01 1.91E-01

TH-232d 0.853 8.21E-01 1.84E-01

Washington Closure Hanford, AVS-SEM Chemistry Data Package, .SDGs 011510. 012110. 012810, and 020410 Page 24 of 67
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Washingtonl Closure Hanford 1/19/2010 4 25.57PM Paige I ot 4

Radiological Counting Facility

Analysis Report for RCF23493

J19FVO SAF-RC-1 16 ROD-i10OBC/Jl 00BC47

GAMMA SPECTRUM ANALYSIS

Sample Identification RCF23493

S3ample Description J 19FVO SAF-RC-1 16 RDD-10OBC/J1 00BC47

Sample Type Non Standard Geo

Unit
Sample Point

Sample Size 5.900E+01 grams

Facility Default

Sample Taken On :I1)12010 6M0:00PMV

Acquisition Started 1/19/2010 3:25:47PM

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

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

Live Time :3600.0 seconds Calibrations for determining sample activity are

Real Time :3600.8 seconds geometry-specific. T his sample does not conform
to one of the currently calibrated geometries.

Dead Time :0.02 % Reported activities may differ from the acutal
sample activity tor 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 :11/312009

Efficiency Calibration Used Done On :11/22/2009

Efficiency Calibration Description :REG E02 NSTD 11111/09 EffCaISN 80398-238

Sample Number 33783

INTERFERENCE CORRECTED REPORT

Nuclide Nucide Wt mean Wt mean Comments

Name Id Activity Activity
Confidence (pCilgrams) Uncertainty

K-40 0.975 1.27E+01 3.01E+00

PB-212 0.710 8.55E-01 1.43E-01

RA-226d 0.617 7.8913-01 1.56E-01

TH-232d 0.352 4.76E-01 1.82E-01

U-238d 0.336 7.21E-01 7.45E-01

Washington Closure Hanford. A VS-SEM Chemistry Data Package, SDGs 011510, 012110, 012810, arid 020410 Page 260of67
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Washington Closure Hanford 1/19/2010 3:22: 10PM P ge I of 4

Radiological Counting Facility

Analysis Report for RCF23492

J191-35 SAF-RC-1 16 RDDJ100BCIT1OOBC4A

GA MMA SPEC TRUM A NA LYSIS

Sample Identification :RCF23492
Sample Description J19H35 SAF-RC-116 RDD/100BC/T100BC4A

Sample Type :Non Standard Geo
Unit
Sample Point

Sample Size :5.200E+01 grams
Facility :Default

Sample Taken On :1/18/2010 3:30:00PM
Acquisition Started :1/19/2010 2:22:01PM

Procedure Non Standard Geometry Q aiaieO l
Operator RCT Q aiaieO l
Detector Name REGIE02 Non-Standard Geometry
Geometry :Non Standard Geo

Live Time :3600.0 seconds Calibrations for determining sample activity are

Real Time :3600.4 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 acutl
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 :11/22/2009
Efficiency Calibration Description :REGE02 NSTD 11/11/09 EffCaISN 80398-238

Sample Number 33780

INTERFERENCE CORRECTED REPORT

Nuclide Nucide Wt mean Wt mean Comments
Name Id Activity Activity

Con fidence (pCi/grams) Uncertainty

K-40 0.985 1.60E+01 3.34E+00
PB-212 0.711 8.47E-01 1.69E-01

RA-226d 0.672 7.25E-01 1.70E-01

TH-232d 0.434 5.43E-01 1.90E-01

U-235 0.547 1.36E-01 1.20E-01

Washington Closure Hanford, A VS-SEM Chemistry Data Package, SDGs 011510. 012110, 012810, and 020410 Page 28 of 6 7



LOG-IN CHECKLIST Reference 50P# MSL-A-0O1

Central File #: sample No(s): - Batch: 2A
Project Name: Project Manager: ~~±4 i~i~ e

TO -BE -COMP4LETE!) By' PROJOCT MANA6611 (prior to orrival when possible)

Matrix: WP#
Yes No

II~jLI] avy-ypeProject (requires high-level sample tracking procedures)

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

[Ii][III Filter Samples: Amun: ntire sample Half of sampl

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

[11111 EIIJ Special instructions; _________________________________

Sample Preservation Instructions: _____________ ________________

** See LIMS f or archive/disposal inf ormation"

TO BE COMPLETED) UPON SAMPLE ARRIVAL/LOG-IN

Yes No N/A Indicate in Appropriate Box

[I] ] [i]Custody seal present Seal intact? YES NO

~] ~~ [~]Cooler temperature (acceptable range: 4±2.C or solids:f rozen) *
(if multiple coolers, note temp. of each) __________

EI] I[jj 30 Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)

Comment/Remedy: &~a/ 3-22L, i A -/.I

Li [IIIWere off chain of custody forms signed and dated?

liii~1- IIIWere sameA! _r at MSL?

Sample condition(s): other oplawn:

Container type: T00 P4 V . /41 Other:.

Notes:

co d4Y Date/Time:Ike7

SAMPLE PRESERVATION

SSample(s) were preserved prior to arrival at MSL (noted an CoC /Sample / per Pm Instruction)

E~IRandom PH checked for -107. of samples (use dip paper) Sample IDS:_________________

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

L ] Sample(s) were preserved at MSL

Type: LZJ 0.2%. HN03 Notes: Lot#

L ] 0.57% HCI (Hg samples) Notes: Lot#

~~ Refrigerate/Freeze Notes:4 ) 5- 7 f e ~ /

0t No te :_ _ __ __ _

Come( LZB ate/Time:__________

StoraeS l

Battelle Marne Sciences Labs, 1529 West Sequirn Bay Rd, Sequim, Washington 98362 PH: (360) 681-4565
Washington Closure Hanford, A VS-SEM Chemistry Data Package, SDGs 011510, 012110, 012810, and 020410 Page 29 of 67
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w

' hington Closure Hanford 1/21/2010 1234 9PM P ive I of 4

Radiological Counting Facility

Analysis Report for RCF23506

J19F62 SAF RC-1 16 RDDi1008C T100BC3C 10OOmL POLY BOTTLE

GAMMA SPECTRUM ANAL YSIS
Sample I dentiiica lion RCF23506
Sample Doscnpilion J 19F62 SAF:RC- 116 RDD.'1008C T1OOBC3C l0OmL POLY BOTTLE
'Sample Type Non Standard Geo
Unit
Sample Point

Sample Size 1.270E+02 grams
Facility Default

Sample Taken On : 111812010 4:10:00PM
Acquisition Started :1/21/2010 11:34.09AM

Procedure :Non Standard Geometry O l
Operator :RCT Qualitative O l
Detector Name :REGIE02 Non-Standard Geometry
Geometry :Non Standard Geo
Live rime :3600.0 seconds Calibrations for determiing sample activity are
Real Time :3600.5 seconds geornetry-speci tic. Thiis sample does not conform

to one of the currently calibrated seomectnes.
Dead Time :0.01 % Reported activities may differ from the acutal

4ample activity for this reason.
Peak Locate Threshold :3.00
Peak Locale Range (in channels) :80 -4096

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

Energy Calibration Used Done On 11/312009
Efficiency Calibration Used Done On :11/22/2009
Efficiency Calibration Description REGE02 NSTD 11111/09 EffCaISN 80398-238

Sample Number 33891

INTERFERENCE CORRECTED REPORT

Nuclide Nucide Wt mean wt mean Comments
Name id Activity Activity

Confidence (pCiI grams) Uncertainty

K-40 0.996 0.09E+00 1.46E+00
RA-226d 0.617 3 -67E-01 7.45E-02
TH-I-232d 0,682 3.62E-0). 7,36E-02

Washington Closure Hanford, A VS-SEM Chemistry Data Package. SDGs 011510, 012110. 012810, and 020410 Page 33 of 67
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lashington Closure Hanford 1/2612010 10:40:44AM Page I of4

Radiological Counting Facility

Analysis Report for RCF2355~4

J 1,31-29 SAF; RC-1 116 ROD/300A-T3005J5 6OmL aG

GAMMA SPECTRUM ANALYSIS
Sample Identification :RCF23554
Sample Description Jl9H29 SAF:RC-116 ROD1300A-T3005J5 6OmL aG
Sample Type :Non Standard Gea
Unit
Sample Point

Sample Size 1.020E+02 grams
Facility Default

Sample Taken On :1/2512010 3:00:00PM
Acquisition Started :1/26/2010 9:40:32AM

Procedure Non Standard Geornetry Q aiaieO l
Operator RCT Q aiaieO l
Detector Name :REGIE02 Non-Standard Geometry
Geometry Non Standard Geo
Live Time : 3600.0 seconds Calibrations for determining sarnple activity are
Real Time :3600.6 seconds geomeuiy-specitic. This sample does not conform

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

PeakLocte Tresold .00sample activity for this rason.

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 :11)3/2009
Efficiency Calibration Used Done On :11/22/2009
Efficiency Calibration Description :REGE02 NSTO I11/11/09 EffCaISN 80398-238

Sample Number :34017

INTERFERENCE CORRECTED REPORT

Nu~clide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence (pCligrams) Uncertainty

K-40 0.997 1.00E+0l 1.77E+00
PB-212 0.711 6.50E-01 9.05E-02
RA-226d 0.617 4.63E-01 9.07E-02
TH-232d 0.854 3.84E-01 9.29E-02

Washington Closure Hanford, A VS-SEM Chemistry Data Package, SDGs 0 11510, 012110, 012810, and 020410 Page 35 of 67
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Washington Closure Hanford 1125/2010 11:54:46AM Piage I o f 4

Radiological Counting Facility

Analysis Report for RCF23540

J19HV1 SAF RC-1 16 RODf 100K KWVIN TEST I

GAMMA SPECTRUM ANALYSIS
Sample Identification :RCF23540
Sample Description :J19HVI SAF:RC-118 ROD/lOOK KWIN TEST 1
Sample Type :Non Standard Geo
Unit
Sample Point

Sample Size 9.500E+01 grams
Facility :Default

Sample Taken On :1/2212010 2:30:00PMV
Acquisition Started :1/25/2010 10:54:34AM

Procedure :Non Standard Geometry O l
Operator RCT Qualitative O l
Detector Name :PGTWHITE Non-Standard Geometry
Geometry :Non Standard Go
Live Time :3600.0 seconds Calibrations for determining sample activity are
Real Time :3600.7 seconds geometry-specific. This sample does not conform

to one of the currently calibrated geomnetries.
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 Range (in channels) :80. 4096
Identification Energy Tolerance :1.300 key

Energy Calibration Used Done On :1/1712010
Efficiency Calibration Used Done On :1117/2010
Efficiency Calibration Description :PGTWhite NonSTD Geom EffCal 011310 8039&-238

Sample Number :33953

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Art mean Wt mean Comments
Name Id Activity Activity

Confidence (pCI/grams) Uncertainty

K-40 0.995 7.31E-*00 1.62E+00
PB-212 0.709 3.21E-01 7.95E-02
RA-226d 0.618 2.05E-01 8.05E-02
TH-232d 0.677 3.OOE-01 8.52E-02

Washington Closure Hanford. AVS-SEM Chemistry Data Package, SDGs 011510, 012110, 012810, and 020410 Page 38 of 6 7
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Washington Closure Hanford 112512010 11:55:40AM Page I uf 4

Radiological Counting Facility

Analysis Report for RCF23541

J19HV2 SAF:RC-1 16 ROD/1OOK T100K3A

GAMMA SPECTRUM ANALYSIS

Sample Identification :RCF23541

Sample Description Jj9HV2 SAF:RC-1 16 ROD/lOOK T100K3A

Sample Type :Non Standard Geo

Unit
Sample Point

Sample Size :5.900E+Oi grams

Facility :Default

Sample Taken on :112312010 4:30:00PM

Acquisition Started :1/25/2010 10:55:31AM

Procedure :Non Standard Geometry Qualitative Only
operator :RCT

Defector Name :REGIE02 Non-Standard Geometry
Geometry :Non Standard Geo

Live Time :3600.0 seconds Calibrations fr determintung sample activity ame

Real Time :3600.3 seconds georretry-specific. This sample does not conform
to one or the currently calibrated geometries.

Dead Time :0.01 % Reported activities may diffier firom 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 keV

Energy Calibration Used Done On :11/3/2009

Efficiency Calibration Used Done On :11/2212009

Efficiency Calibration Description :REGE02 NSTD 11111109 EffCaISN 80398-238

Sample Number 339547

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments

Name Id Activity Activity

Confidence (pCi/grams) Uncertainty

K-40 0.990 1.1313+01 2.72E+00

PB-212 0.711 6.48E-01 1.35E-01

RA-226d 0.615 5.02E-01 1.52E-01

TH-232d 0.434 4.89E-01 1.43E-01

U-238d 0.335 4 .68E- 0 1 < ' 5.76E-01

Washington Closure Hanford, AVS-SEM Chemistry Data Package, SDGs 011510, 012110, 012810, and 020410 Page 40 of 6 7
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Washington Closure Hanford 12512010 10:38:26AM Page I of A

Radiological Counting Facility

Analysis Report for RCF23539

J 19HVO SAF:RC-1 16 RD01100H TiODHlE DUP

GAMMA SPECTRUM ANALYSIS

Sample identification RCF23539

Sample Description J19HVO SAF.RC-1 16 RDD/100H TiOHIE OUP

Sample Type :Non Standard Geo

Unit
Sample Point

Sample Size 1.140E+02 grams

Facility Oa Deault

Sample Taken on 1124120 10 3:15:00PM

Acquisition Started :1/25/2010 9:38:17AM

Procedure Non Standard Geometry Qualitative Only
Operator RCT

Detector Name :REGIED2 Non-Standard Geometry
Geometry :Non Stanidard Geo

Live Time :3600.0 seconds Calibrations for determining sample activity are

Real Time :3600.4 seconds geometry-specific. This sample does not conform
to one of the csrrently calibrated geometries-

Dead Time :0.01 % Repouted activities may differ from the acutall
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 kaV

Energy Calibration Used Done On :11/3/2D09

Efficiency Calibration Used Done On :11122J2009

Efficiency Calibration Description :REGE02 NSTD 11ill1109 EI'fCaISN 80398-238

Sample Number :33949

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments

Name Id Activity Activity

Confidence (pCilgrams) Uncertainty

K-40 0.988 9.41E+00 1.62E+00

PB-212 0.710 6.71E-01 9.71E-02

RA-226d 0.828 6.09E-01 8.47E-02

TH-232d 0 .827 5.27E-01 6.99E-02

Washington Closure Hanford, A VS-SEM Chemistry Data Package, SDGs 011510, 012110, 012810, and 020410 Page 42 of 67
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Washington Closure Hanford 
1/2512010 1.0QJ.4t5PM Page I uf 4

Radiological Counting Facility

Analysis Report for RCF23542

J 19FV4 SAF.RC-11 16 RDD/100H TIOOH-IE J19FBO

GAMMA SPECTRUM ANALYSIS

Sample Identification RCF23542

Sample Description :J19FV4 SAF:RC-116 ROD100H T1OGHIE J19FBO

Sample Type Non Standard Go

Unit
Sample Point

Sample Size B.700E+01 grams

Facility 
Default

Sample Taken On :1124/2010 3:00:00PMV

Acquisition Started V 125/2010 12:07:40PM

Procedure Non Standard Gelottey Q ai tve O l
Operator RCT _ i

Detector Name :REGIE02 
Non-Standard Geometry

Geometry :Non Standard Goom. fadt.'

Live Time :3600.0 seconds Calibrations for detefnrining sample activity are

Real lime :3600.4 seconds geoimetyspecific. This sample does not confonnt
to one of the currently calibrated geometries.

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

Peak Locate Threshold :3.00

Peak Locate Range (in channels) :80- 4096

Peak Area Range (in channels) 8 0 -4096

identification Energy Tolerance :1. 300 keV

Energy Calibration Used Done On :11/3/2009

Efficiency Calibration Used Done On :1112212009

Efficiency Calibration Description :REGE02 NSTD 11/11/09 EltCaISN 80398-238

Sample Number : 33957

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wit mean Wt mean Comments

Name Id Activity Activity

Confidence (pCilgrams) Uncertainty

K-40 0.998 9.75E+00 1.95E+00

PB-212 0.711 7.12E-01 1.17E-01

RA-226d 0.715 7.96E-01 1.19E-01

TH-232d 0.827 4.48E-01 1.07E-01

Washington Closure Hanford, AVS-SEM Chemistry Data Package, SDGs 011510, 012110, 012810, and 020410 Page 440of6 7
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WNashington Closure H-anford 1/26/2010 10:40:35AM Page I of 4

RIadiological Counting Facility

Analysis Report for RCF23553

j19FB0 SAF:RC-1 16 RDO/300A-J3008 1OOOmL POLY

GAMMA SPECTRUM ANALYSIS

Sample Identification RCF23553

Sample Description J19FBO SAF:RC-1 16 RDD/300A-J3008 1000mL POLY

Sample Type :Non Standard Goo

Unit
Sample Point

Sample Size :1.270E+02 grams

Facility :Default

Sample Taken On :1/25f2010 5:30:0PM

Acquisition Started :1126/2010 9:40:25AM

Procedure Non Standard Geometry Q aiaieO l
Operator RCT Q aiaieO l

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

Live Time :3600.0 seconds Calibrations for determining sample activity are

Real Time :3600.7 seconds geometry-specific. This sample does not conform
to one of the currently calibrated geometries.

Dead Time .02 % Reported activities may differ fromi the 3cutall
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 :1/1712010

Efficiency Calibratin Used Done On :1117/2010

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

Sample Number 34016

INTERFERENCE CORRECTED REPORT

Niuclide Nucilde wt mean Wt mean Comments

Name td Activity Activity
Confidence (pCi/grams) Uncertainty

K-40 0.997 9.26E+00 1.54E+00

x EIJ-155 0.369

PB-212 0.998 5.06E-01 7.67E-02

RA- 226d 0.671 3.81E-01 8.13E-02

Tli-232d 0.847 4.65E-01 7.74E-02

U-235 0.544 7.64E-02 PAVN 4 ?5 *14E-02

U-238d 0.333 9.60E-01. 2.96E-01.

Washington Closure Hanford, A VS-SEM Chemistry Data Package, SDGs 0 11510. 012110, 0128 10, and 0204 10 Page 53 of 67
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Washington Closure Hartford 
1/25/2010 10:37:0AM Page I of 4

Radiological Counting Facility

Analysis Report for RCF23538

J19FJ3 SAF:RC-l 16 RDD/1OOH T100H/A

GAMMA SPECTRUM ANALYSIS

sample Identificationl RCF23538

Sample Description J19FJ3 SAF:RC-116 RDD/1OOH TIO0H/A

Sample Type Non Standard Geo

Unit
Sample Point

sample Size 1.420E+02 grams

Facility Default

Sample Taken On :1/24/2010 3:50:00P"M

Acquisition Started :1/25/2010 9:36:52AM

Procedure Non Standard Geometry Qualitative Only
Operator RCT

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

Live Time :3600-0 seconds Calibrations for determining sample activity are

Real Time :3600.7 seconds gcometry-specific. This sample does not conform
to one of the currently calibrated geometuies.

Dead Time :0 02 % Reported activities may differ firomn the acutal
sample activity for this rMason.

Peak Locate Threshold :3.00

Peak Locate Range (in channels) 80a - 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 D erEfal01083928
Efficiency Calibration Description :PGTVhite NonSTOGoEfal01083823

Sample Number 33948

INTERFERENCE CORRECTED REPORT

Nucilde Nucilde Wt mean Wt mean Comments

Name Id Activity Activity
Confidence (pCllgrams) Uncertainty

K-40 1.000 7.29E+00 1.28E+00

x EU-1S5 0.374

PB-212 0.999 4.41E-01 6.57E-02

RA-226d 0.618 4.12E-01 6.74E-02

TH-232d 0.822 3.55E-01 6.88E-02

1I-238d 0.327 7. 23E-01 2.5S4E-01

Washington Closure Hanford, A VS-SEM Chemistry Data Package, SDGs 011510, 012110, 0128 10. and 0204 10 Page 55 of 6 7
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LOG-I CHECLISTPeference SOP# MSL-A-001

Central File #-. 29,?I Samnple No(s): 33 Botch: Z

Project Name:,,v clJZ_, d -, - Project Manager A - (~- eJ

TO BE CdOLETMb By PP0JRCT MANA1541 (prior to arrival when possible)

Matrix: WP#
Yes No

[II [I] Navy-type Project (requires high-level sample tracking procedures)

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

[I II Filter Samples: IAmount: Entire sample Half of sample

[Ii][II]Freeze dry sample(s) - samples will be weighed and placed in ultralow temp f reezer (Login Lab)

~II~3 ~Special instructions:
Sample Preservation Instructions: ______________________________

*See LIMS for archive/disposal information"

TO BE COMPLETEI) UPON SAMPLE ARRIVAL/LOG-IN

Yes No N/A Indicate in Appropriate Box

[IW *][ ] Custody seal present Seal intact? YES NO

'~*I I][I]Coo ler temperature (acceptable range: 4±*C or solids:frozen) Z _9
(if multiple coolers, note temp. of each) _________

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

Comment/Pemedy. _____________________________

~i1 III IIIWere all chain of custody foarms signed and dated)

[II ,I [i]Were samples f iltered at ML

Sample. condition(s): AOther (esq~am):

Container type: COP. VWd Other:

Notes:

Comnpleted ~k -~fA --- Date/Time: ____________

SAMPLE PRESERVATION

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

LII Random pH checked for -107. of samples (use dip paper) Sample IDS: ________________

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

P ] 5Sample(s) were preserved at MSL

Type: [i] 0. 27. HNO 3 Notes: Lot$*

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

Ref ri gerat e/ Freeze Notes: c-
0th Notes: ____________________________

Copl eakQ ate/Time: .1 /51

Storage Shelf :

Battelle Marine Sciences Labs. 1529 West Sequim Bay Rd, Sequim. Washington 98362 PH: (360) 681-4565
Washington Closure Hanford, AVS-SEM Chemistry Data Packiage, SDGs 011510, 012110, 012810, and 020410 Page 57 of 67
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'Jashington Closure Hanford 21212010 1 1:27:55AM I'age I ol 4

1adiological Counting Facility

Analysis Report for RCF23626

J19FL2 SAF RC-1 16 RDD1300A T3001J3 60g aG

GAMMA SPECTRUM ANALYSIS

3ample Identification RCF23626
Sample Description J 1 9FL2 SAF:RC-1 16 RDD/300A T3001J3 60g aG
Sample Type :Non Standard Geo
Unit
Sample Point

Sample Size :1 .230E+02 grams
Facility :Default

Sample Taken On :2/1/2010 1:20:00Af ?t
Acquisition Started :2/2/2010 10:27:45AM

Procedure :Non Standard Geometry O l
Operator :ROT Qualitative O l
Detector Name :REGIE02 Non-Standard Geometry
Geomletry :Non Standard Go
Live Time 3600.0 seconds Calibrations for determining sample activity age
Real Time :3600.7 seconds geometry-specific. This sample does not conforn

to one of the currently calibrated geometries.
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, 1300 keV

Energy Calibration Used Done On :11/3/2009
Efficiency Calibration Used Done On :11/22/2009
Efficiency Calibration Description :REGE02 NSTD 11/11109 EffCaISN 803915-238

Sample Number : 34255

INTERFERENCE CORRECTED REPORT_

Nucilde Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confidence, (pCilgrams) Uncertainty

K-40 1.000 1.10E+01 1.66E+00
PB-212 0.710 4.67E-01 7.05E-02
RA-226d 0.347 2.45E-01 7.74E-02
TH-232d 0.854 2.59E-01 7.31E-02

Washington Closure Hanford, A VS-SEM Chemistry Data Package, SDGs 0 11510, 012110, 0128 10. and 020410 Page 60 of 6 7



-:n In

LU

~~7G

N -- 
2

_ _ _ - - - - -
-- Cal

~m
£7- _ _ _ _

-2l

2, ___ 
- - -

A 0



\/Nashinqtofl Closure Hanford 21112010 4,04:O7PMV Page 1 01 4

~2aioogiatCounting Facility

Analysis Report for RCF23614

Ji 9HT9 SAF RC-1 16 ROD 100K J10OK24 RCBRA sediment

GAMMA SPECTRUM ANALYSIS

Sample Identification RCF23614

Sample Description Ji19HT9 SAF:RC-1 16 ROD 100K J100K24 ROBRA sediment

Sample Type Non Standard Gao

Unit
S3ample Point

Sample Size 6.300E+01 grams

Facility Default

Sample Taken On :1/31/2010 7:20:00PM

Acquisition Started 211/2010 2:56:22PM

Procedure Non Standard Geometry Q aiaieO l
Operator RCT Q aiaieO l

Detectoir Name :PGTWiHITE Non-Standard Geometry
Geometry Non Standard Go

Live Time :3600.0 seconds Calibrations for determining sainpIc activity arm

Real Time :3600.7 seconds geomnetry-specific. This sample does not conform
to one ofthe 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 Range (in channels) :80 -4096

Identification Energy Tolerance :1.300 keV

Energy Calibration Used Done On :1/17/2010

Efficiency Calibration Used Done On :1/1712010

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

Sample Number :34227

INTERFERENCE CORRECTED REPORT

Nucilde Nuclide Wt mean Wt mean Comments

Name Id Activirty Activity

Confidence (pCiigrams) Uncertainty

K-40 1.000 1.49E+01 2.87E+00

x EU-15S 0.361
PB-212 0.998 1.42E+00 1.73E-01

RA-226d 0.615 1.24E+00 1.91E-01

TH-232d 0.995 1.01E4-00 I~ 1.59E-01

U-238d@ 0.997 1.41+04 ~.66E+00

Washingtoo Closure Hanford, A VS-SEM Chemistry Data Package, SDGs 0 11510, 012110, 0128 10. and 0204 10 Page 62 of 67
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Washington Closure Hainford 21112010 4i5&8:0PM Rlige 1 44

,adiological Counting Facility

Analysis Report for RCF23615

J1I9JLO SAF:RC-1 16 ROD O 100 1H43 RCBRA sediment

GAMMA SPECTRUM ANALYSIS

Sample Identification RCF23615

Sample Description J19.11. SAF:RC-1 16 ROD 100H J1001H43 RCBRA sediment

Sample Type Non Standard Geo

Unit
Sample Point

Sample Size 1.010E+02 grams

Facility Default

Sample Taken On :1/30/2010 6:00:00PM

Acquisition Started :21112010 3:57:56PM

Procedure Non Standard Geomnetry Qualitative Only
Operator ROT

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

Live Time :3600.0 seconds Calibration% for determniing sample activity arm

Real Time :3600.5 seconds geometry-spetific. This sample does not conform
to owe of the currently calibrated geometries.

Dead Time :0.01 % Repoited activities may differ from the acuzal
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 :11/312009

Efficiency Calibration Used Done On 11/2212009

Efficiency Calibration Description :REGE02 NSTD 11/11/09 EffCaISN 80398-238

Sample Number :3.4225

INTERFERENCE CORRECTED REPORT

Nucilde Nuclide Wt mean Wt mean Comments

Name Id Activity Activity
Confidence (pCiigrams) Uncertainty

K-40 0.997 8.90E+00 1.'73E+00

RA-226d 0.618 3.98E-01 8.86E-02

TH-232d 0.433 2.50E-01 8.23E-02

Washington Closure Hanford, AVS-SEM Chemnistry Data Package, SDGs 011510, 0121 10 012810, and 020410 Page 64 of 67
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WNashington Closure Hanford 
211/2010 4:58:19PMV Page I of 4

Radiological Counting Facility

,'nalysis Report for RCF23616

31931-1 SAF.RC-1 16 ROD 100H J10OH44 RCBRA sediment

GAMMA SPECTRUM ANALYSIS

Sample Identification RCF23616

Sample Description J19JLI SAFRC-116 RDID 100H J100H44 RCBRA sediment

Sample Type :Non Standard Geo

Unit
Sample Point

Sample Size : i.OiE+02 gramns

Facility :Default

Sample Taken On :1/29/2010 4:30:00PM

Acquisition Started :2/1l'2010 3:58:05PM

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

Detector Name :PGIIVHITE Non-Standard Geometry
Geomnetr" Non Standard Geo

Live Time :3600.0 seconds Calibrations f'or determining sample activity are

Real Time :3600.7 seconds geonictry-specific. This sample does not conform
to one of the currently calibrated geometries.

Dead Time :0.02 % Reprted activities may differ from the acutal
sample activity f'or this reason.

Peak Locate Threshold :3.00

Peak Locate Range (in channels) z80 -4096

Peak Area Range (in channels) :80 -4096

identification Energy Tolerance :1.300 keV

Energy Calibration Used Done On V11712010

Efficiency Calibration Used Done On V11712010

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

Sample Number :34226

INTERFERENCE CORRECTED REPORT

Nuclide Nucide Wit mean Wt mean Comments

Name Id Activity Activity
Con fidence (pCi/grams) Uncertainty

K-40 1.000 9.55E+00 1.80E+00

?B-212 0.711 7.55E-01 1.10E-01

RA-226d 0.618 5.20E-01 9.89E-02

TI-I-232d 0.994 6.68E-01 1.05E-01

Washington Closure Hanford, A VS-SEM Chemistry Data Package, SDGs 011510, 012110 012810, and 020410 Page 66 of 67



LOG-IN CHECKLIST 
Pefecremce 5091# MSL-A-0O1

Central File $: 29YI Sample No(s): ~ Z Batch: ___________

Project Name: L-' / r /c~ ~Project Manager: dc

TO-BE 66OLETED) 9y PRO1d.CT ANAG6IA (prior to arrival when possible)

Matrix: WP#

Yes No

[Ei1 [II Navy-type Project (requires high-level sample tracking procedures)

EII Ei~ USDA Samples (see Compliance Agreement Checklist) PM Verif ication:

[I] [I] Filter Samples: AotZEntire sample Half of sample

LII] III]Freeze dry sample(s) - samples will be weighed and placed in ultralow temp f reezer (Login Lab)

[II] [Ii] Special instructions: _________________________________

Sample preservation Instructionls: _____________________________

**5ee LIMS for archive/disposal information**

TO BE COMPLE-TEf) UPON SAMPLE ARRIVAL/LOG-IN

Yes No N/A Indicate in Appropriate Box

[I ] [ ] Custody seal present Seal intact? YES NO

~ [~] [p7]Cooler temperature (acceptable range: 4±*C or solids:frozen) *C

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

[Ii] [i] ~1 Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes. etc)

Comment/Remedy. ________________________________

Fag[] II Were alchain of custody forms signed and dated?'

[I] E [ 1 Were samples filtered at MSL0

sample condlition(s): Ote fstait):

Container type: T4~ t~cap.V Other;

Notes:

=Co m pIete d By', Dat: i lm -9 : /

SAMPLE PRESERVATION

3i] Smples) were preserved prior to 'arrival at MSL (noted on CoC / ample / per PM Instruction)

Random pH checked for -107. of samples (use dip paper) Sample I~s: ________________

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

[I 5ample(s) were preserved at M5L

Type:; II 0.27% HN03 Notes: Lot#t

0.5%. HCI (Hg samples) Notes; Lot#

Reef r ate/Freez Notes:Q Jr C?-

C ioDte/Time: /;/, ,3,)
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