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PROJECT:

PARAMETER:
LABORATORY:

MATRIX:
SAMPLE CUSTODY

AND PROCESSING:

QA/QC NARRATIVE

Washington Closures Hanford AVS/SEM SDG011510. SDG012110, SDG012810, and
SDG020410

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 18 sediment samples were received at MSL between 01/15/10 and 2/4/10. All
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 and there
was sufficient mass to remove the outer, potentially oxidized sediment, and 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 request 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
Description: Sediment

Collection dates 01/11/10 through 01/29/10
Laboratory arrival date 01/15/10 through 02/04/10

Cooler temperature on arrival 29t05.7°C

AVS Extraction Dates: 01/21/10 and 02/09/10
AVS Analyses Dates: 01/22/10 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. Suifide 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 agueous 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 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 sulfide in aqueous samples, adopted from
a draft EPA method (Allen et al. 1991.). In this method, suifide 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 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-I-022,
Determination of Elements in Agueous and Digestate Samples by ICP/MS. The analysis
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QA/QC NARRATIVE

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 pg SEM/g of sediment extracted for AVS. These data are further converted
to umole/g for each SEM metal.

HOLDING TIMES: The suggested holding time for AVS in sediment is 14 days per Battelle SOP MSL-C-
001. The holding time may be extended if the samples are frozen and the oxidized layer
is removed prior to analyses. The suggested holding time is calculated from day of
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 Replicate .
Analyte Analytical Range of Precisions Achlev|ed
Method Spike MDL
Recove (RPD)
ry

AVS Spectrometer 75-125% <25% 0.0145 ymole/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 ug/L

1 Batch average is reported for AVS

DETECTION LIMITS: Analytical results were reported to the laboratory achieved method detection limits (MDL)

as determined from the Annual MDL study. The MDLs were determined according to
EPA's “Definition and Procedure for the Determination of the Method Detection Limit -
revision 1.11" 40 CFR Part 136, Appendix B. The achieved MDLs for ICP-MS are an
order of magnitude lower, however, the matrix of the SEM requires a 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:
U Undetected at the MDL, MDL reported.
* Duplicates outside the QC 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 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 plank 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. With the exception of three LCS 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
LCS met the criteria. 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.
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REPLICATE
PRECISION:

MATRIX SPIKE
ACCURACY:

REFERENCES:

QA/QC NARRATIVE

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 for all metals.

Five laboratory duplicates were analyzed with this sample set. The duplicate analyses
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
differences in sample mass extracted. Analytical precision was also assessed by the
analyses 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=96%) and one pair for SEM metals (two for Zn). The samples were 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% guidelines.

The analyses of the SEM extracts included the preparation of matrix spike samples in
duplicate. An aliquot 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.

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

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

Berry, W. J., Hansen, D. J., Mahony, J. D., Robson, 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-volatite 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.
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Reference SOP# MSL-A-001

LOG-IN CHECKLIST
Batch: A

Central File#t: £ 25 ) Sample No(s): 33

Project Name: (/] Cloac re Sdan o &

Project Manager: Srayaé_uéerﬂr‘

TO BE COMPLETED BY PROJECT MANABER (ppior to arrival when possible)

Matrix: WPH#

Navy-type Project (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)

o0 DL
000 DUe

Special instructions:

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 Sealintact?  YES  NO

ﬂ]‘ l:] L—_j Cooler temperature (acceptable range: 4+2°C or solids:frozen) 3 A

(if multiple coolers, note femp. of each)

[___j B % Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)
Comment/Remedy:

m E:' [—__:J' Were all chain of custody forms signed and dated? -

Sample condition(s): ‘ Oither {explain):

Cop. Vgl Other:

Container type:

Notes:

D

Completed W Date/Time: 0%//0 /330

SAMPLE PRESERVATION

Ej Sample(s) were preserved prior 10 arrival at MSL (note

d on CoC / Sample / per PM Instruction)

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

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

m Sample(s) were preserved at MSL
Lot#

Type: || ©02%HNO3 Notes:
Lot#

E_—J 0.5% HCl (Hg samples) No

tes:
“ﬂ] Refrigerate Notes: ,éé@”f}z‘(”’/') 8-/

Notes:
Date/T ime:O% 5//0 /3 3 0

Battelle Marine Sciences Labs, 1529 West Sequim Ba Rd, Sequim, Washington 98362 PH: (360) 681-4565
Washington Closure Hanford, AVS-SEM Chemistry Data Package, SDGs 011

510, 012110, 012810, and 020410 Page 19 of 67
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1/19/2010 2:21:11PM Page | of 4

Washington Closure Hanford

Radiological Counting Facility

Analysis Report for RCF23495
J19F63 SAF-RC-116 RDD/1008C T100BClJS RCBRA RIVER

GAMMA SPECTRUM ANALYSIS

Sample Identification
Sample Description

- RCF23495
. J19F63 SAF-RC-116 RDD/100BC T100BCIJS5 RCBRA RIVER

Sample Type : Non Standard Geo
Unit :

Sample Point

Sample Size : 1.305E+03 grams
Facility : Default

Sample Taken On . 1/15/2010 1:51:00PM

Acquisition Started

: 1/19/2010 1:21:01PM

Procedure : Non Standard Geometry . «
Operator . RCT Qualitative Only
Detector Name : REGIED2 Non-Standard Geometry
Geometry : Non Standard Geo
Live Time 1 3600.0 seconds Calibrations for determining sample activity are
Reai Time : 3600.5 seconds geometry-specific. This sample does not conform
to one of the currently calibrated gcometries.
Dead Time : 0.01% Reported activities may differ from the acutal
sample activity for this reason.
Peak Locate Threshold : 3.00
Peak Locate Range (in channels) - 80 - 4096
Peak Area Range (in channels) . 80 - 4096
identification Energy Tolerance : 1.300 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 EffCalSN 80398-238

Sampie Number 1 33778

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean wt mean Comments
Name Id Activity Activity
Confidence (pCligrams) Uncertainty
K-40 0.935 1.36E+00 1.79E-01
PB-212 0.710 8.00E-02 1.03E-02
RA-226d 0.611 7.19E-02 9.94E-03
TH-2324d 0.980 7.30E-02 9.06E-03

Washington Closure Hanford, AVS-SEM Chemistry Data Package, SDGs 011510, 0121 10, 012810, and 020410 Page 22 of 67
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Washington Closure Hanford 1/19/2010  5:27:44PM Page 1 of 4

Radiological Counting Facility

Analysis Report for RCF23494
J19FL1 SAF-RC-116 RDD/100BC-J100BC23

GAMMA SPECTRUM ANALYSIS

Sample Identification
Sample Description

: RCF23494
. 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
Acquisition Started

: 1/16/2010 4:00:15PM
: 1/19/2010 4:27:35PM

Procedure : Non Standard Geometry . .
Operator : RCT 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 : 3600.4 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 this reason.
Peak Locate Threshold 1 3.00 |
Peak Locate Range (in channels) : 80 - 4096 |
Peak Area Range (in channels) . 80 - 4096
identification Energy Tolerance 1 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 EffCalSN 80398-238

Sample Number 1 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-2324 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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Washington Closure Hanford 1/19/2010  4:25:57PM Page 1 of 4
Radiological Counting Facility
Analysis Report for  RCF23493
J19FV0 SAF-RC-116 RDD-100BC/J100BC47
Sample Identification : RCF23493
Sample Description - J1I9FVO SAF-RC-116 RDD-100BC/J100BC47
Sample Type : Non Standard Geo
Unit :
Sample Point
Sample Size . 5.900E+01 grams
Facility : Defauit
Sample Taken On : 1/17/2010 6.00:00PM
Acquisition Started : 1/19/2010 3:25:47PM
Procedure : Non Standard Geometry . .
Operator : RCT Qua"tatlve OnIy
Detector Name : REGIED2 Non-Standard Geometry
Geomelry : Non Standard Geo
Live Time : 3600.0 seconds Calibrations for determining sample activity are
Real Time : 3600.8 seconds geometry-specific. This sample does not conform
to one of the currently calibrated geometries.
Dead Time 1 002% 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 11/3/2009
Efficiency Calibration Used Done On : 11/22/2009

Efficiency Calibration Description - REGE02 NSTD 11/11/09 EffCalSN 80398-238

Sample Number 1 33783

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide 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 7.89E-01 1.56E-01
TH-2324d 0.352 4.76E-01 1.82E-01
U-238d 0.336 7.21E-01 7.45E-01

Washington Closure Hanford, AVS-SEM Chemistry Data Package, SDGs 011510, 012110, 012810, and 020410 Page 26 of 67
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Washington Closure Hanford 1/19/2010  3:22:10PM Page 1 of 4
Radiological Counting Facility
Analysis Report for RCF23492
J19H35 SAF-RC-116 RDD/100BC/T100BC4A
Sample ldentification 1 RCF23492
Sample Description - JI9H35 SAF-RC-118 RDD/100BC/T100BC4A
Sample Type : Non Standard Geo
Unit :
Sample Point
Sample Size . 5.200E+01 grams
Facility : Default
Sample Taken On - 4/18/2010 3:30.00PM
Acquisition Started - 1/19/2010 2:22:01PM
Procedure - Non Standard Geometry . "
Operator : RCT 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 : 3600.4 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 : 3.00
Peak Locate Range (in channeis}) . 80 - 4096
Peak Area Range (in channels) : 80 - 4096
\dentification 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 - REGE02 NSTD 11/11/09 EffCalSN 80398-238

Sample Number 1 33780

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name id Activity Activity
Confidence (pCiigrams) Uncertainty
K-40 0.985 1.60E+01 3.34E+00
pB-212 0.711 8.47E-01 1.69E-01
RA-2264 0.672 7.25E-01 1.70E-01
TH-2324d 0.434 5.43E-01 1.90E-01
U-235 0.547 1.36E-01 1.20E-01
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LOG-IN CHECKLIST Reference SOP#E MSL-A-001

CentralFile #: 295/ Sample No(s): E ; 2 - 25 { Batch: 24
Y. Clhscre Homtor A

Project Name: Project Manager:

TO BE CONPLETED BY PROJECT MANAGER (prior 1o arrival when possible)
Matrix: WP#

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

USDA Samples (see Compliance Agreement Checklis?)

Filter Samples: | Amownt: " Entire sample Half of somple |
d and placed in ultralow temp freezer (Login Lab)

Freeze dry sample(s) - samples will be weighe

00 DL
oo Ot

Special instructions:

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

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN
N/A Indicate in Appropriate Box

Yes No

E_—_j m:] ‘::] Custody seal present Seal intact? YES NO

@] [_______‘ D Cooler temperature (acceptable range: 4+2°C or solids:frozen) g 7 °C
. °C

(if multiple coolers, note femp. of each}

m [:]7@ Project Manager notified of any custody/login discrepancies (cooler temp, sponsor codes, etc)
2 ‘

Comment/Remedy:’ '

L@ D :}' Were all chain of custody forms signed and dated?
[:l '@\ [j Were samp

Sample condition(s):

Other:

Cantainer type:

Notes:

.

- [«)

SAMPLE PRESERVATION

Sample(s) were preserved prior to arrival at MSL (noted o

h CoC / Sample / per PM Instruction )

l:j 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)

E:l Sample(s) were preserved at MSL

Type: [ ] 0.2%HNO3 Noftes: Lot# 4{)
: \
Lot# PN L&

[j 0.5% HCI (Hg samples) Notes:
Refrigerate/Freeze Notes: &?: = 2t CowunZer lak> 1320 &kow/
R o qf\'/

W

al
Date/Time: /2///& /2 (d

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

Analysis Report for  RCF23508

hington Closure Hanford

1/21/2010  12:34:13PM Page 1 of 4

J19F62 SAF:RC-116 RDD/100BC T100BC3C 1000mL POLY BOTTLE

GAMMA SPECTRUM ANALYSIS

Sample Identification
Sample Description

: RCF23506
. J19F62 SAF:RC-116 RDD/100BC T100BC3C 1000mL POLY BOTTLE

Sample Type . Non Standard Geo
Unit :
Sample Point
I
Sample Size 1 1.270E+02 grams
Facility : Default

Sample Taken On
Acquisition Started

1 1/18/2010 4:10:00PM
1 1/21/2010 11:34:09AM

Procedure : Non Standard Geomet . .
Qperator rRCT i Qua"tatlve On |y
Detector Name : REGIEO2 Non-Standard Geometry
Geometry : Non Standard Geo
Live Time : 3600.0 seconds Calibrations for determining sample activity are
Reai Time 1 3600.5 seconds geometry-specific. This sample does not conform
to one of the currenily calibrated geometries.
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) 1 80 - 4096
Peak Area Range (in channels) 1 80 - 4096
ldentification Energy Tolerance : 1.300 keV
Energy Calibration Used Done On : $1/3/2009
Efficiency Calibration Used Done On 1 1142212009

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

Sample Number : 3389

INTERFERENCE CORRECTED REPORT

Nuclide Nucllde Wt mean Wt mean Comments
Name Id Activity Activity
Confidence {pCligrams) Uncertainty
K-40 0.996 8.09E+00 1.46E+00
RA-2264 0.617 3J.67E-01, 7.45E-02
TH-232d 0.682 3.62E-01 7.36E~02

Washington Closure Hanford, AVS-SEM Chemistry Data Package, SDGs 011510, 012110, 012810, and 020410 Page 33 of 67

p



/9 Jjo +£ abed

0LP0Z0 PUB '0L8ZL0 0LLZLO 04

G110 SOQS ‘ebeyoed ejeq Ansiweyo W3S-SAY

‘pIojueH 8inS0}D UOIBUIYSEM

110-33-HOM
- NOILLISOdSIa
mLrd fapasedsia poa 1esodsial | ATINVYS TVNIL
‘ NOLLD3S
aun g e g, Ag paAtaIy AYOoLVHOdV
] U SIS Juj STUIES 5
fooysna Gupe) uoyeso| 2GeI0ts W saydwes awled u] PRIOIS/AE] PAI2INY awRieg wotd ESEE,\E paysinbuiay
paAoLIR) saddyg "ebeiols PAYOIU0D WOl
L:_.HM.M saidiues aAowal O} ajqeeAeUn JAIGWES AwdyeQq u paIoIS/Ag PaAIRY g are( wo14 paaowang/Ag paysinbuijay]
prabit J T i A . R — {
vs’ 6782, 7 2
nmiLal d 1 pRIg, ¢ L At Ae(d woig paroway/Ag paysinbunay
spinbiy wrug="1( T T
epees __.EHQ-M_ F%Qm ) _ INOSNADT N eVl Mv
vy aun g /2eQ u] poacig/Ad pantaddy Q\ w awt) PG _—— :%\hm PAYSINDUNY
3 - T ST - «
s NOSRAUT RYNNTAS 74 (= =350
ﬂﬂ”ﬁ l \uﬂ:_._\sca\.\j: 1 15749 PIAIIRY Q\ : auigeed wol] paaoway/Ag paysinbul|y
[EEI X. L (o] - o~
o {17 ayeiN "pea] 13440 wnupe )} STY.LAN - WIS - SAY ‘$3A141NS - WIS - SAY (1) OTWML\O ey :nn sy ¢ \:wd\.M \\0 Ty
1ILARd Y3 uy PRALAY paataday iy e wo1,] paaoway/Ag paysimbuay
» XTI SNOLLINUISNI TYIOAdS sawe N JULLI/uBS NOISSASSOd 40 NIVHD
X OToT GT-87-10| onosuanio | S&E /567 eyt
v sur | apdureg a1g(g opdutes o XIIBN -oN 21dues
—— SISATYNY 3TdIWNYS
e133dg
w (1) wan 235
awn|o;
3671 oA
. (s)4auimno) J0 "ON V/IN
2$v10)S Jo/pue Julpuey ¥ 3ad
N 1amriue) jo dLL 1S 10/P HPUEH IFACS
RWELE)
ot uonEA1sY N
SMUVINTY/STUVZVH FAT4INYS A191SSOd
. VIN $25UD10G 2ULIB ANEg
QWM,\,NM ?&@L mw m NM P ‘o 111 dvv/BuIpELjo I1d RUSESECLLER BRI Y Y ﬂﬁ. o] paaoms
X3 4dd 0759080538 {© - ct9i1d a0 5 — ...\a_h
NAWOYS o PO YOO -oN 400q307] P13t mln _ DwQ -7 i\@ o 7 99
\od = M
911-0 X3 \_M m va\\n TSIPaS - VAEDY U JO uauoduio) AN eawnoo)
m%ﬁa mﬂ ON AVS 0¥ duydues uonrudisa(q 139101d
; HI ANSSAN 8R9E-€LE UINSSIH NVOI e e S
punossinl wed DL apedwd 10)2UIPI00)) 3331014 “0N UOYOIPL JIEING)) AUEAWO) 10339))0.X
7 300 I uwz_ 0L0Z-911-0Y 1SAN0TY SISATVNY TIJNYS/AAOLSND 40 NIVHD pAoJUTH 21150[)) U0IBUNSEAL




Washington Closure Hanford 1/26/2010  10:40:44AM Page 1 of 4

Radiological Counting Facility

Analysis Report for  RCF23554
J19H29 SAF:RC-116 RDD/300A--T3005J5 60mL aG

GAMMA SPECTRUM ANALYSIS

Sample identification : RCF23554

Sample Description . J19H29 SAF.RC-116 RDD/300A-T3005J5 60mL aG
Sample Type . Non Standard Geo

Unit it

Sample Point

Sample Size . 1.020E+02 grams
Facility : Default
Sample Taken On : 1/25/2010  3:00:00PM
Acquisition Started ; 1/26/2010  9:40:32AM
Procedure : Non Standard Geome . o
Operator - RCT i 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 : 3600.6 seconds geometry-specific. This sample does not conform
to one of the currently calibrated geometries.
Dead Time 1 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 channaels) : 80 - 4096
|dentification Energy Tolerance : 1.300 keV
Energy Calibration Used Done On . 11/3/2009
Efficiancy Calibration Used Done On 1112212008
Efficiency Calibration Description : REGEQ2 NSTO 11/11/08 EffCalSN 80398-238

Sample Number : 34017

INTERFERENCE CORRECTED REPORT

Nuclide _ Nuclide Wt mean Wt mean Commaents
Name Id Activity Activity
Confidence (pCligrams) Uncertainty
K-40 0.997 1.00E+01 1.77E+Q0
PB-212 0.711 6.50E-01 9.05E-02
RA-2264 0.617 4,.63E-01 9.07E-02
TH-2324 0.854 3.84E-01 9.29E-02
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Washington Closure Hanford 1/25/2010  11:54:46AM Page | of 4
Radiological Counting Facility
Analysis Report for  RCF23540
J19HV1 SAF.RC-116 RDD/100K KWIN TEST 1

Sample Identification : RCF23540

Sample Description - JI9HV1 SAF:RC-118 RDD/100K KWIN TEST 1

Sample Type : Non Standard Geo

Unit :

Sample Poinl

Sample Size . 9.500E+01 grams

Facility . Defauit

Sample Taken On : 1/22/2010 2:30:00PM

Acquisition Started 1 1/25/2010 10:54:34AM

Procedure : Non Standard Geometry - -

Operator 1 RCT Qualitative On|y

Detector Name : PGTWHITE Non-Standard Geometry

Geomelry : Non Standand Geo

Live Time : 3600.0 seconds Calibrations for determining sample activity are

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

Dead Time 1 0.02% Reported activities may differ from the acutal
sample activity for this reason.

Peak Locate Threshold : 3.00

Peak Locate Range (in channeis) : 80 - 4096

Peak Area Rangse (in channels) : 80 - 4096

\dentification Energy Tolerance 1 1.300 keV

Energy Calibration Used Done On 111712010
Efficiency Calibration Used Done On : 1/17/2010

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

Sampie Number 1 33953

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name id Activity Activity
Confidence (pCligrams) Uncertainty
K-40 0.995 7.31E+00 1.62E+00
PB-212 0.709 3.21E-01 7.95E-02
RA-2264 0.618 2.05E-01 8.05E-02
TH-2324 0.677 3.00E-01 8.52E-02

810, and 020410 Page 38 of 67
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1/25/2010  11:55:40AM Page 1 of 4

Washington Ciosure Ranford

Radiological Counting Facility

RCF23541
J19HV2 SAF:RC-116 RDD/100K T100K3A

Analysis Report for

GAMMA SPECTRUM ANALYSIS

Sample Identification - RCF23541

Sample Description - J19HV2 SAF:RC-116 ROD/100K T100K3A
Sample Type - Non Standard Geo

Unit ;

Sample Point

Sample Size - 5.900E+01 grams

Facility . Default

Sample Taken On . 112312010 4:30:00PM

Acquisition Started

- 4/25/2010 10:55:31AM

Procedure - Non Standard Geometry - -
Operator :RCT Qua"tat|ve Only
Detector Name : REGIEO2 Non-Standard Geometry
Geometry - Non Standard Geo
Live Time - 3600.0 saconds Calibrations for determining sample activity are
Real Time : 3600.3 seconds geometry-specific. This sample does not conform
10 one of the currently calibrated geometrics.
Dead Time : 0.01% Reported activitics may differ from the acutal
sample activity for this reason.
Peak Locate Threshold 1 3.00
Peak Locate Range (in channels) : 80 - 4096
Peak Area Range (in channels) : 80 - 4096
jdentification Energy Tolerance 1 1.300 keV
Energy Calibration Used Dene On : 11/3/2009
Efficiency Calibration Used Done On 1 11/22/2009

Efficiency Calibration Description - REGEO2 NSTD 11/11/09 EfiCalSN 80398-238

Sample Number : 33954

INTERFERENCE CORRECTED REPORT

Nuciide Nuclide Wt mean Wt mean Comments
Name Id Activity Actlvity

Confidence (pCIIgrams) Uncertainty
K-40 0.990 1.13E+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-2324 0.434 4.89E-01 1.43E-01
U-238d 0.335 4.683-01<M°"* 5.76E-01

=S abbE-PA

Washington Closure Hanford, AVS-SEM Chemistry Data Package, SDGs 011510, 012110, 012810, and 020410 Page 40 of 67




/g Jo L+ ebed

014070 PUB ‘018210 ‘0LEZL0 0LGLL0 SOUS ‘8BBYORd BIEQ AUSIWBYD NIS-SAY ‘PIOJUEH SINSOID uoiBuIysem

L10-33-HOM
NOLLISOdSIa
awy/aed kg pasodsiq poyopy fesodsig | ATIIAVS TVNIA
NOILLDIS
aun 1ot apL £g paataoay | AUOLVIOHV']
‘qey o) wwatdis J04 saidwes 10 Apasr: : < L
Buve) uoyeao] abeiors woy saide: unieied uf p1015/KE ParIadY sus 1 /2e( sy panouray/Ag paystubunay
! panowai saddiyg "abeicis payjo:juod Lok
X SoIdwBS AAOWAI O] BiQEliecuN J3I0WEY aunyereg 1] PAOIS/AG PANISY aun e woig paroway/Ag prusmbutiy
. ["Y =24 Nlﬁd \ %
u.uk:w R <@ 1015/ _ b~ g req wo1g panowdy/kg paysinbutiay
spibi uma= 10 AA\A— . R
o RG-S A-un - 05N YNV S
oues mﬂm_. aunypeQ u cﬁo,m\zm 2yl I \ R —QEPDED NO>; g paysinbutay
=0
e - “ 7L
SApnigais D —\ Aﬂ:.ra.\ﬁn_w :z@ %:»m%m 15%:@:3»
peg=O%
N Qﬂ oad
s (owrg ey, ‘pear] addo) wmwpe)) STV.LIW - WS - SAV 'SAALINS - WIS - SAV (1) 2 < W\ 2 O m 2 N\ Ser=l \v\ U A w\
1ro5-S of~§ 2-jauipra Var Ve il PAIOIG/AG PIAIINY \;MN ~f vE:.DEO w013 parowayAg paysinbiuiay
« XU SNOLLONYLSN] TVIDAdS soweyN JuLid/udis NOISSISSOd 10 NIVHO

02/

J[~£2~

aINos ¥3HLO0

AS A5G & OMHBLT

aeq 9jdwes

surt] ajdwes

» XUITIN

‘oN ajdwes

SISATYNY JTdIWVS

“SUOTIINASU]
[eroads
My {]) W 335
mmNﬂ JAUINJOA
. (s)suteIun)) Jo "oON V/IN
a%ea0yg 10/pue Sunpuey [eadsg
5 Jaurryuo)) o adL g,
oo UONEAIISAI] VN
. SMAVINTW/SAUVZVH ATIINYS ATA1SSOd
% wN\ VN $35U210S AULIEIA d[[Ned
g \V%@ \ m -oN Hiig ny/ampeio e ‘0N AlRaotd PO el \ \.HG:\.% y 0] praonys
X3 add 075904548 s+91-13 "z
JUWALYS Jo pourIy VOO on ooqaoy pRY | L —lpA —~ )i Q( D
911-0Y N 001 aunpas - Yya0y 2t ‘3 wauodii0y) J2ATy PIQUINOD
m%ﬂa 1 | ON 4VS (M >/ Q\_aucg aupawes :o:a:m_ﬂﬂ o101
) HI “YANSSIN 889+-CLE YINSSIN NVOSf \\\_
punoseuing FItQ DL 2poo 101BUIPL00)) }231044 RUNEITQGEIEY § JIEIUOD) AURALUIO]) QSNQ o 10199{[0 )
, T T &:E_N-c:-uz 1SANOX SISATVNV TTdINVS/AQ0LSND 40 NIVHO p10JueH 24ns0]D) UOYBUIYSEA |




1/25/2010  10:38:26AM Page | ofd

washington Closure Hanford

Radiological Counting Facility

Analysis Report for RCF23539
J19HVO SAF:RC-116 RDD/100H T100H/E DUP

GAMMA SPECTRUM ANALYSIS

Sample {dentification
Sample Description
Sample Type

Unit

Sample Point

. RCF23539
- J19HVO SAF:RC-116 RDD/100H T100H/E DUP
- Non Standard Geo

Sample Size © 1.140E+02 grams
Facility . Default
Sample Taken On - 1/24/2010 3:15:00PM
Acquisition Started . 1/25/2010 9:38:17AM
Procedure - Non Standard Geometry - .
Operator . RCT 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 - 3600.4 seconds geometry-specific. This sample does not conform
to one of the currently calibrated geometnies.
Dead Time 1 001% Reported activitics may differ from the acutal
sample activity for this reason.
Peak Locate Threshold 1 3.00
Paak Locate Range (in channsls) - 80 - 4096
Peak Area Range (in channels) . 80 - 4096
identification Energy Tolerance : 1.300 keV
Energy Calibration Used Done On : 11732009
Efficiency Calibration Used Done On 1 11/22/2009

Efficiency Calibration Description - REGE02 NSTD 11/11/09 EfiCalSN 80398-238

Sampie Number : 33949

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide wt mean wt mean Comments
Name Id Activity Activity
Confldence (pCligrams) Uncertainty
K-40 0.988 9.41E+00 1.62E+0Q0
PB-212 0.710 6.71E-01 9.71E-02
RA-2264 0.828 6.09E-01 8.47E-02
TH-2324 0.827 5.27E-01 6.99E-02

Washington Closure Hanford, AVS-SEM Chemistry Data Package, SDGs 01 1510, 012110. 012810, and 020410 Page 42 of 67
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washington Closure Hanford 1/25/2010  1:07:48PM Page 1 of 4

Radiological Counting Facility

Analysis Report for RCF23542
J19FV4 SAFRC-1 16 RDD/100H T100HIE J19FBO

GAMMA SPECTRUM ANALYSIS

Sample Identification - RCF23542
Sample Description . J19FV4 SAF:RC-116 RDD/100H T100HIE J19FBO
Sample Type . Non Standard Geo
Unit :
Sampte Paint
Sample Size . B.700E+01 grams
Facility . Default
Sample Taken On - 1/24/2010 3:00:00PM
Acquisition Started - 112512010 12:07:40PM
. Procedure - Non Standard Geometry - o
Operator : RCT Quahtatlve Only
Detector Name : REGIED2 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 nox conform
to one of the currently calibrated geometries.
Dead Time :001% Reported activities may differ from the acutal
sample activity for this reason. J
Paak Locate Threshold 0 3.00
Paak Locate Range (in channals) : 80 - 4086
Peak Area Range (in channels) . 80 - 4096
identification Energy Tolerance : 1.300 keV
Energy Calibration tUsed Done On : 11/312009
Efficiency Calibration Used Done On 1 11/22/2009
Efficiency Calibration Description - REGEQ2 NSTD 11/11/09 EffCalSN 80398-238
Sample Number 1 33957

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity
Confidence (pCiigrams) Uncertalnty
K-40 0.998 9.75E+00 1.395E+00
PB-212 0.711 7.12E-01 1.17E-01
RA~-2264d 0.715 7.96E-01 1.198-01
TH-2324d 0.827 4.48E-01 1.07E-01

Washington Closure Hanford, AVS-SEM Chemistry Data Package, SDGs 011510, 012110. 012810, and 020410 Page 44 of 67
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Washington Closure Hanford 1/26/2010  10:40:35AM Page 1 of 4

Radiological Counting Facility

Analysis Report for ~ RCF23553
J19FBO SAF:RC-116 RDD/300A--J3008 1000mL POLY

GAMMA SPECTRUM ANALYSIS

Sample ldentification : RCF23553

Sample Description - J1IGFBO SAF:RC-116 RDD/300A--J3008 1000mL POLY
Sample Type : Non Standard Geo

Unit :

Sample Point

Sample Size : 1.270E+02 grams

Facility . Default

Sample Taken On
Acquisition Started

: 12512010 5:30:00PM
: 1/26/2010 9:40:25AM

Procedure : Non Standard Geomet . -
Operator . ReT i Qualitative Only
Detector Name : PGTWHITE Non-Standard Geometry
Geometry : Non Standard Geo
Live Time : 3600.0 seconds Calibrations for determining sample aclivily are
Real Time : 3600.7 seconds geometry-specific. This sample does not conform
to one of the currently calibrated geometries.
Dead Time 1 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 Arsa Range (in channels) : 80 - 4096
identification Energy Tolerance : 1.300 keV
Energy Calibration Used Done On . 11772010
Efficiency Calibration Used Done On . 4117/2010

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

Sampte Number : 34016

INTERFERENCE CORRECTED REPORT

Nuclide Nucliide Wt mean Wt mean Comments
Name Id Actlvity Activity
Confidence (pCilgrams) Uncertainty
K-40 0.997 9.26E+00 1.54E+0Q0
X EU-155 0.369
PB-212 0.998 5.06E-01 7.67E-02
RA-2264d 0.671 3.81E-01 8.13E-02
TH-2324 0.847 4.65E-01 7.74E-02
U-235 0.544 7.648-02 MPPs 455, 14E-02
U-238d 0.333 9.60E-01 ~ 2.96E-01

Washington Closure Hanford, AVS-SEM Chemistry Data Package, SDGs 011510, 012110, 012810, and 020410 Page 53 of 67
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Washington Closure Hanford 1/25/2010  10:37:02AM Page | of 4
Radiological Counting Facility
Analysis Report for RCF23538
J19FJ3 SAF:RC-116 RDD/100H T100H/A
Sample \dentification - RCF23538
Sample Description . J19FJ3 SAF:RC-116 RDD/100H T100H/A
sample Type - Non Standard Geo
uUnit :
Sample Point
sample Size - 1.420E+02 grams
Facility : Default
Sample Taken On . 112412010 3:50:00PM
Acquisition Starled + 12512010 9:36:52AM
' 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 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 1 002% Reported activitics may differ from the acutal
sample activity for this reason.
peak Locate Threshold 1 3.00
Peak Locate Range (in channels) - 80 - 4096
Paak Area Range (in channels) - 80 - 4096
\dentification Energy Tolerance - 1.300 keV
Energy Calibration Used Done On : 1/17/2010
Efficiency Calibration Used Done On 1 1/1712010

Efficiency Calibration Dascription . pGTWhite NonSTD Geom EfiCal 011310 80398-238

Sample Number : 33948

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide wt mean Wt mean Comments
Name Id Activity Activity
Confidence (pCIIgrams) Uncertainty
K-40 1.000 7.29E+00 1.28E+00
X EU-155 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 6.8BE-02
U-238d 0.327 7.23E-01 2.54E-01

Washington Closure Hanford, AVS-SEM Chemistry Data Package, SDGs 011510, 012110. 012810, and 020410 Page 55 of 67

*




/9 4o 95 efed 0LP0Z0 PUB ‘0L8ZLO ‘0LLZL0 0LGLLO SOTS ‘abesoed eleg AnsiwsyD WIS-SAY 'PIOjUBH 8Inso[d uorburysem

LL0-33-HOM
NOILISOdSHa
awfaed Ag pasodsi( poyapy tesodsid | ITdINVS TYNIA
NOILDAS
aun g amL &g pasiasay | AYOLIVAOEYV]
‘qey 0} usudys J0) SAItIIeS j , wou pa. < b
kporsno Bunyel uoieao) abriogs woy sajduter HunsrEd uj p2101g/Ag PaAIdRY aut/eq 04 paroway/Ag paustmom Y
parowral saddiug “abeiols pajonuod Wwos .
oo saidlu2s BACWAI O} A,9RIEABUN 13dWeS ] aun L/21e(] uy pung/Ag partaday aun e woy parowayAg paysinbutry
sonmaag A
4 Vg4
uf paJo} 4 ! awn f /aeqg woty parowy/Ag paysinburiay
RO 7l —NOINROLINVANVH
e . u] pIoIS/AY PaAIadNY ._\ﬂ: awn g mied wos pAAaoway/Lg paysinbut|ay
N TS SNBHT f . 2
e A RS
%q,_fm a \ Z. ~2E,FBHQ{ZOmZ Oﬁ.:_ﬂr a ﬂfﬂ.ﬁﬁﬁx N\ R\NuEFEn: > foh g TaXatubf <y pays oy
s 08 L 5%/ d 433sv> 57 T AT Y
WAL - IS R - B B ¢ 1y TN - NG - B & - A< - '~ - - - -
— faumy fayaiN 'praT addo) ‘wnwipe)) §TIV LA - WHS SAV 'SIALLINS - WAS - SAY (1) G/ \wﬁd_uth“mu +\.\|l\u\v = MQ ol paloigAg PO (e )] gpm_.._.\wﬁnﬁ woi porouwsayy/Sgl paysmbunyy
o XINPJY SNOLLONYISNI TVIDTA4S sowey Julljudig NOISSASSOd A0 NIVHD

X O<37 | O/-RT-10| anosusnio | Pz /86T s

sun g adweg e oidureg « XINEN ‘oN ojduieg

SISATYNY ATJINVS

R OTRLTILI
resadg
as (1) waw 33
awnjo
%Ll 1°A
(s)1auejue)) Jo *oN /N
~ - 38e10)g Jo/pue Sulfjpuey [e12adg
raumeuo) jo ads g
O N
UOHIBALIISIL ,
Dt o1j00) Hea d VIN
SVUVINAWSAYVZVH ATdINVS F74ISSOd

ViN $20u10S UL J[aned

NWMQA{W &V% AN \ k¢ M \N N\ “oN [1g Ary/BUIpE JO 11t ‘0N ALI2A01J MSHO 01 PIOGIYS
3 Q9 759040sad ) ©-¢ro1-13 . 7 M
X o 0N qo0oqBo P NUQQ\. &A\\ S N 1594 21

WANBAYS JO PO YO)
911-0¥ yQ { *.\ CO/L  Hoo uaunpas - Ve AW jo Juauodiio)) 1aary BrquInjo)
A Q m— ON J¥S o1Ed0] Jundwes o EUBISI(] 13014
SA® :
- - . \v Y -
. L apod Mud HI "WANSSIN SRO-§LY UANSSIN NYOT ¥~ " Y

punoseuan] wieQ : 101EUIPI007) 192101 ‘oN 2UOYUIPL PEIVO)) AUBAWOD) 10329[10)

T T &:_ 1S07-911-0Y 1SANOAA SISATVNY TTIdNYS/ATOLSND A0 NIVHO PAOJUBE 94NS0]D) UOIBUTYSEAY




Reference SOP# MSL-A-001

LOG-IN CHECKLIST
Central File #: 295) Sample No(s): 23¢ -34<2 Batch: Z g

Project Name: A Josre [ or Project Manager: p

éf-c}ef

75 BE CONPLETED BY PROJECT MANABER (prior To arrival when possible)

Matrix: we#
Yes No
Ej [j Navy-type Project (requires high-leve} sample tracking procedures)

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

Filter Samples: | Amount: ) Entire sample Holf of somple |

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

Special instructions:

.

Sample Preservation Instructions
x»5ee LIMS for archive/disposal information™

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

Yes
Ejm [::] Custody seal present Seal intact? YES NO
‘m: D E] Cooler temperature (acceptable range: 442°C or solids:frozen) Z . 9

(if multiple coolers, note temp. of each)

[: D Project Manager notified of any custody/login discrepancies (cooler temp, spo
Comment/Remedy:

°C

nsor codes, etc)

[:] Ej’ Were all chain of custody forms signed and dated? )

Ej % D Were samples filtered at MSL?
Sample condition(s): s ‘ 7, ) o Other {eagplain):

453' Cap. viol Other:

Ak,

Containes type:

Notes: -

/ o
Completed % Date/Time: 0%;‘ /0,]9’ /300

SAMPLE PRESERVATION

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

Sample IDs:

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

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

Sample(s) were presérved at MSL

E00O

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

[ ] 05%Hcl(Hg samples) Notes: Lot#
% Refrigerate/Freeze Notes: ,6422@9 VY V2R Va
Notes: 4 J ]

%0%“" Date/Time: %XZJ /505

Storage Sheff:

Battelle Marine Sciences Labs, 1529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 68145
Washington Closure Hanford, AVS-SEM Chemistry Data Package, SDGs 011510, 012110, 012810, and 020410
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"MJashington Closure Hanford 2/2/2010  11:27:55AM Page | of 4

Radiological Counting Facility

Analysis Report for RCF23626
J19FL2 SAF:RC-116 RDD/300A T3001J3 60g aG

GAMMA SPECTRUM ANALYSIS

Sample {dentification - RCF23626
Sample Description - J19FL2 SAF:RC-116 RDD/300A T3001J3 60g aG
Sample Type . Non Standard Geo
Unit .
Sample Point
Sample Size : 1.230E+02 grams
- Facility . Default
- ?M 7~ 20
Sample Taken On £ 2/1/2010  1:20:0054 o O
Acquisition Started - 2122010 10:27:45AM v
Procedure . Non Standard Geometry . .
Operator - RCT Qualitative Only
Detector Name : REGIED2 Non-Standard Geometry
Geomelry : 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 geometrics.
Dead Time 0 0.02% Reported activitics may differ from the acutal
sample activity for this reason.
Peak Locate Threshold 1 3.00
Peak Locate Ranga {in channals) - 80 - 4096
Peak Area Range (in channels) . 80 - 4096
Identification Energy Tolerance : 1.300 kaV
Energy Calibration Used Done On : 11/3/2009
Efficiency Calibration Used Done On : 11/22/2009
Efficiency Calibration Description - REGED2 NSTD 11/11/09 EHCalSN 80398-238
Sample Number : 34255

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name Id Activity Activity

Confldence (pCiigrams) Uncertainty
K-40 1.000 1.10E+01 1.66E+00
pPB-212 0.710 4.67E-01 7.05E-02
RA-226d 0.347 2.45E-01 7.74E-02
TH-2324d 0.854 2.59E-01 7.31E-02

ooy Y g
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Washington Closure Hanford 2/1/2010  4.04:07PM Page 1 of 4

Radiological Counting Facility

Analysis Report for RCF23614
J19HT9 SAF:RC-116 ROD 100K J100K24 RCBRA sedimant

GAMMA SPECTRUM ANALYSIS

Sample ldentification : RCF23614

Sample Description - J1OHT9 SAF:RC-116 RDD 100K J100K24 RCBRA sediment
Sample Type - Non Standard Geo

Unit :

Sample Point

Sample Size . 6.300E+01 grams
Facility : Default
Sample Taken On - 1/31/2010 7:20:00PM
Acquisition Started - 2/1/2010 2:56:22PM
Procedure : Non Standard Geomé! - .
Operator . RCT " 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 1 3600.7 seconds geometry-specific. This sample does not conform
10 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 1 3.00
Peak Locate Range (in channels) : 80 - 4096
Peak Area Rangae (in channels) : 80 - 4096
\dentification Energy Tolerance : 1.300 keV
Energy Calibration Used Done On 1 1/17/2010
Efficiency Calibration Used Done On » 117/2010
Efficiency Calibration Description - PGTWhite NonSTD Geom EffCal 01 1310 80398-238
Sample Number 1 34227

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide wt mean Wt mean Comments
Name ld Activity Activity
Confidence (pCilgrams) Uncertainty
K-40 1.000 1.49E+01 2 .87E+00
X EU-155 0.361
PB-212 0.998 1.42E+00 1.73E-01
RA-2264d 0.615 1.24E+00 1.91E-01
TH-232d 0.995 1.01E+00 oA 1.59E-01
U-2384d @ 0.997 1.41E+00 4‘{‘“&“1.663»,00

ashington Closure Hanford, AVS-SEM Chemistry Data Package, SDGs 011510, 012110, 012810, and 020410 Page 62 of 67
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Washington Closure Hanford 2112010 4:58:08PM Page 1 of 4

~adiological Counting Facility

Analysis Report for RCF23615
J19JL0 SAF:RC-116 RDD 100H J100H43 RCBRA sedimen!

GAMMA SPECTRUM ANALYSIS

Sample |dentification . RCF23615

Sample Description - J19JLO SAF:RC-116 RDD 100H J100H43 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

: 211/2010 3:57:56PM

Procedure : Non Standard Geomet . .
Operator . RCT i 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 : 3600.5 seconds geometry-specific. This sample does not conform
to one of the currently calibrated geometries.
Dead Time : 001 % Reported activities may differ from the acutal
sample activity for this reason.
Peak Locate Threshold : 3.00
Peak Locate Range (in channals) . 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 Cn 1 1472212009

Efficiency Calibration Description - REGEO2 NSTD 11/11/09 EHCalSN 80398-238

Sample Number ; 34225

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide Wt mean Wt mean Comments
Name ld Actlvity Activity
Confidence (pCilgrams) Uncertainty
K-40 0.997 8.90E+Q0 1.73E+00
RA-226d 0.618 3.98E-01 8.86E-02
TH-2324 0.433 2.50E-01 8.23E-02
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washington Closure Hanford

Radiological Counting Facility

Analysis Report for

RCF23616

2/1/2010  4:58:19PM Page | of 4

J19JL1 SAF:RC-116 RDD 100H J100H44 RCBRA sediment

GAMMA SPECTRUM ANALYSIS

Sampie |dentification
Sampie Description
Sample Type

Unit

Sample Point

Sample Size
Facility

Sample Taken On
Acquisition Started

Procedure

: RCF23616

- J49JL1 SAF:RC-116 RDD 100H J100H44 RCBRA sediment

. Non Standard Geo

. 1.010E+02 grams
. Default

. 1/29/2010 4:30:00PM
: 2/1/2010 3:58:05PM

- Non Standard Geometry

Operator : RCT
Detector Name : PGTWHITE
Geometry : Non Standard Geo
Live Time : 3600.0 seconds
Real Time : 3600.7 seconds
Dead Time : 0.02%
Peak Locate Threshold 1 3.00
Peak Locate Ranga (in channels) . 80 - 4096
Peak Area Range (in channels) - 80 - 4096
1dentification Energy Tolerance : 1.300 keV

Energy Calibration Used Done On 1 1/17/2010

Efficiency Calibration Used Done On . 11712010

Efficiency Calibration Description

3ampie Number

. 34226

Qualitative Only
Non-Standard Geometry

Calibrations for determining sample activity are
geometry-specific. This sample does not conform
to onc of the currently calibrated geometrics.
Reported activities may differ from the acutal
sample activity for this reason.

- PGTWhite NonSTD Geom EffCal 011310 80398-238

INTERFERENCE CORRECTED REPORT

Nuclide Nuclide wt mean Wt mean Comments
Name d Activity Activity
Confidence (pCilgrams) Uncertainty
K-40 1.000 9.55E+00 1.80E+00
PB-212 0.711 7.55E-01 1.10E-01
RA-2264 0.618 5.20E-01 9.89E-02
TH-2324 0.994 6.68E-01 1.05E-01
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LOG-IN CHECKLIST Reference SOP# MSL-A-001

CentralFile#: 2925/ Sample No(s): 2+/ 7 - 350 Batch: 2&
Project Name: E 7/9 C /CO,(_,(,,’Q A/a,qérc( Project Manager: ﬁm«w
TO BE COMPLETED BY PROJECT KANABER (prior 1o arrival when possible)

Matrix: WP#

level sample tracking procedures)
PM Verification:

Navy-type Project (requires high-

USDA Samples (see Compliance Agreement Checklist)

Filter Samples: | Amount: ' " Entire somple Ralf of sample |
es will be weighed and placed in ultralow temp freezer (Login Lab)

Freeze dry sample(s) - samp!

Special instructions:

000 DL
000 Uk

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

TO BE COMPLETED UPON SAMPLE ARRIVAL/LO6-IN
Yes No N/A Indicate in Appropriate Box

[:l Custody seal present Seal intact? YES NO

M} E:l l:] Cooler temperature {acceptable range: 442°C or solids:frozen) 3 S *C

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

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

E:] D‘ Were all chain of custody forms signed and dated?

[::] m [j Were samples filtered at MSL?

Sample condition(s):

o Cop. Vid! Other:

Container type: ‘ T@bp ' Poly

Notes:

gg,
Completed Bﬁﬂgﬁ LA,\ Date/Time: /ovﬁo s 24 g/

SAMPLE PRESERVATION

ﬂ:j Sample(s) were preserved prior to 4rrival at MSL (noted on CoC/ Sample / per PM Instruction )
[:___l Random pH checked for ~10% of samples (use dip paper) Sample LDs:
B Complete pH check required for project (use pH meter and record on pH Record form)

C_—J Sample(s) were preserved at MSL

Type: E:I 0.2% HNO3 Notes: Lot#
[:_] 0.5% HC) (Hg samples) Notes: Lot#
igerate/Freeze— Notes: [oop agori— (-1
, 7= 2
Notes
’ oz,
cd a/{,\_, Date/Time: é‘///o /200

| SforLge Shelf: ¢-)

Battelle Marine Sciences Labs, 1 529 West Sequim Bay Rd, Sequim, Washington 98362 PH: (360) 681-4565
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