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BATTELLE MARINE SCIENCES LABORATORY 

1529 W. Sequim Bay Road 
Sequim, WA 98382 
(360) 681-4564 

SAMPLE ID SAMPLE ID % Dry AVS 
SPONSOR BATIELLE Weight Batch ID µmole/g 

Jl8ML8 2981-58 RI 73.0 AVS5 1.27 
Jl8ML8DUP 2981-58 R2 73 .0 AVS5 1.21 
Jl8MJ7 2981-59 77.4 AVS5 2.95 
Jl8M08 2981-60 71.1 AVS5 0.0410 U 
Jl8M31 2981-61 80.7 AVS5 0.212 
Jl8KP6 2981-62 73.5 AVS5 4.27 
Jl8KXI 2981-63 56.4 AVS5 2.37 
Jl8MNI 2981 -64 67.2 AVS5 2.75 
Jl8MR8 2981-65 83 .2 AVS5 0.432 
Jl8MH4 2981-66 85.5 AVS5 0.115 
Jl8MVI 2981-67 82.8 AVS5 0.111 
Jl8MP4 2981-68 81.3 AVS5 0.0410 U 
Jl7XN2 2981-69 72.8 AVS5 2.34 
Jl8KN2 2981-70 64.8 AVS5 9.78 
Jl8KR9 2981 -71 66.6 AVS5 0.224 
Jl8KY5 2981-72 RI 72 .6 AVS5 9.89 
Jl8KY5DUP 2981-72 R2 72.6 AVS5 7.76 

Detection Limit (mean used for AVS) 0.0410 

Summary, SDG041409_WCH 

Project: Washington Closures Hanford AVS/SEM SDG 041409 
File#: 2981 

SEMAg SEMAg SEMAg SEMCd SEMCd 

µg/L µg/g µmole/g µg/L µgig 

0.0477 0.0166 0.000154 0.6 12 0.213 
0.0425 0.0141 0.000131 0.758 0.251 

0,03 u 0.008 u 0.00007 u 5.55 1.99 
0.230 0.0657 0.000609 0.533 0.152 

0.0475 0.008 U 0.00007 u 18.5 2.32 
0.03 u 0.008 U 0.00007 u 0.579 0.260 
0.03 u 0.008 U 0.00007 u 1.01 0.732 
0.03 u 0.008 u 0.00007 u 0.596 0.288 
0.03 u 0.008 u 0.00007 u 8.43 1.08 

0.0979 0.0122 0.000113 6.93 0.866 
0.0957 0.0114 0.000106 13.7 1.64 
0.0921 0.0105 0.0000976 1.47 0.168 

0,03 u 0.008 U 0.00007 u 3.98 1.79 
0.03 u 0.008 U 0.00007 u 1.92 1.53 
0,03 u 0.008 U 0.00007 u 0.165 0.107 
0.03 u 0.008 U 0.00007 u 2.18 1.97 
0.03 u 0.008 u 0.00007 u 2.87 1.83 

0.03 0.008 0.00007 0.02 0.005 

SEMCd SEMCu 
µmole/g µg/L 

0.00190 12.3 
0.00224 15.1 

0.0177 22.7 
0.00135 42.5 

0.0207 44.9 
0.00232 13.5 
0.00651 20.5 
0.00256 11.6 
0.00964 30.4 
0.00771 59.1 

0.0146 69.8 
0.00150 21.9 

0.0159 31.8 
0.0136 12.0 

0.000951 29.8 
0.0175 8.10 
0.0163 11.8 

0.00005 0.07 

SEMCu 

µg/g 

4.23 
4.97 

8.09 
12.1 
5.61 
6.02 
14.7 
5.56 
3.89 
7.38 
8.31 
2.49 
14.2 
9.41 
19.3 
7.18 
7.42 

0.02 

SEMCu 
µmole/g 

0.0665 
0.0783 

0.127 
0.190 

0.0883 
0.0948 

0.232 
0.0875 
0.0612 

0.116 
0.131 

0.0392 
0.224 
0.148 
0.303 
0.113 
0.117 

0.0003 
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BATTELLE MARINE SCIENCES LABORATORY 
1529 W. Sequim Bay Road 
Sequim, WA 98382 
(360) 681-4564 

SAMPLE ID SAMPLE ID %Dry Ni SEMNi 
SPONSOR BATIELLE Weight Batch ID ~g/L ~!is 

Jl8ML8 2981-58 RI 73.0 AVS5 6.54 2.28 
Jl8ML8DUP 2981-58 R2 73 .0 AVS5 6.94 2.30 
Jl8MJ7 2981-59 77.4 AVS5 9.89 3.55 
J18M08 2981-60 71.1 AVS5 14.7 4.19 
Jl8M31 2981-61 80.7 AVS5 17.1 2.15 
Jl8KP6 2981-62 73 .5 AVS5 8.21 3.70 
Jl8KXI 2981-63 56.4 AVS5 14.4 10.4 
Jl8MNI 2981-64 67.2 AVS5 4.83 2.34 
JI8MR8 2981-65 83 .2 AVS5 10.2 1.31 
Jl8MH4 2981-66 85 .5 AVS5 10.4 1.31 
Jl8MVI 2981-67 82.8 AVS5 8.69 1.04 
J18MP4 2981-68 81.3 AVS5 12.0 1.37 
Jl7XN2 2981-69 72.8 AVS5 9.29 4.17 
Jl8KN2 2981-70 64.8 AVS5 3.74 2.97 
Jl8KR9 2981-71 66.6 AVS5 21.3 13.8 
J18KY5 2981-72 RI 72.6 AVS5 2.43 2.19 
Jl8KY5DUP 2981-72 R2 72.6 AVS5 3.45 2.19 

Detection Limit (mean used for A VS) 0.08 0.01 

Summary, SDG041409_WCH 

Project: Washington Closures Hanford AVS/SEM SDG 041409 
File#: 2981 

SEMNi SEMPb SEMPb SEMPb SEMZn SEMZn 

~mole/g ~g/L ~!is ~mole/g ~!iL ~!is 

0.0388 16.3 5.67 0.0274 81.5 28.3 
0.0392 16.1 5.34 0.0258 84.9 28 .0 
0.0604 70.8 25.4 0.123 647 232 
0.0714 35.7 10.2 0.0491 71.2 20.2 
0.0366 130 16.3 0.0788 1337 168 
0.0630 10.0 4.49 0.0217 88.2 39.5 

0.177 9.56 6.88 0.0332 121 87.3 
0.0398 12.5 6.04 0.0291 76.6 36.8 
0.0223 53.0 6.80 0.0328 901 116 
0.0222 143 17.9 0.0863 916 115 
0.0177 145 17.3 0.0836 862 103 
0.0233 27.2 3.10 0.0150 182 20.8 
0.0711 84.9 38.1 0.184 457 205 
0.0506 32.6 25.8 0.125 209 166 

0.235 5.45 3.51 0.0170 48.8 31.4 
0.0373 17.2 15.4 0.0745 266 239 
0.0374 25.3 16.1 0.0775 385 244 

0.0002 0.02 0.005 0.00003 0.1 0.04 

SEMZn 

~mole/g 

0.433 
0.429 

3.54 
0.309 

2.56 
0.605 

1.34 
0.563 

1.77 
1.75 
1.57 

0.318 
3.14 
2.53 

0.480 
3.66 
3.74 

0.0005 
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BAITELLE MARINE SCIENCES LABORATORY 
1529 W. Sequim Bay Road 
Sequim, WA 98382 Project: Washington Closures Hanford A VS/SEM SDG 04 I 409 
(360) 681-4564 File#: 2981 

SAMPLE ID SAMPLE ID %Dry AVS SEMAg SEMAg SEMAg SEMCd SEMCd SEMCd SEMCu SEMCu SEMCu 
SPONSOR BATIELLE Weight Batch ID ~mole/g ~g/L ~!ig ~mole/g ~~ ~!!Lg ~mole/~ ~~ ~!ig ~mole/g 

Detection Limit (mean used for A VS) 0.0410 0.03 0.008 0.00007 0.02 0.005 0.00005 0.07 0.02 0.0003 

SEM Analytical Blanks 
ICB 0.03 U 0.02 U 0.07 U 

CCBI 0.03 U 0.02 U 0.07 U 

A VS/SEM Blanks 
BLANK I 2981 Blank 041609 73. 8 AVS5 0.0410 U 0.03 U 0.008 U 0.00004 U 0.02 U 0.005 U 0.00005 U 0.143 0.Q2U 0.0003 U 

Re11licate Analysis Results 
Jl8ML8 2981-58 RI 73.0 AVS5 1.27 0.0477 0.0166 0.000154 0.612 0.213 0.00190 12.3 4.23 0.0665 
Jl8ML8DUP 2981 -58 R2 73.0 AVS5 1.21 0.0425 0.0141 0.000131 0.758 0.251 0.00224 15.1 4.97 0.0783 

RPD 5% 16% 16% 16% 

Jl8KY5 2981-72 RI 72.6 AVS5 9.89 0.Q3U 0.008 U 0.00007 U 2.18 1.97 0.0175 8.10 7.18 0.113 
Jl8KY5DUP 2981-72 R2 72.6 AVS5 7.76 0.03 U 0.008 U 0.00007 U 2.87 1.83 0.0163 11.8 7.42 0.117 

RPD 24¾ NA 8% 3% 

Laboratory Control Sam11Ie Results 
LCS rl LCS r3 041609 73.8 AVS5 0.468 9.59 9.30 10.8 
LCS r2 LCS r4 041709 73.8 AVS5 0.417 

BLANK I 73.8 AVS5 0.0410 U 0.03 u 0.008 U 0.00007 U 0.02 u 0.005 U 0.00005 U 0.143 0.02 U 0.0003 U 
Spike Concentration 0.498 10 10 10 

Percent Recovery 94% 96% 93% 107% 
84% 

Standard Reference Material Data 
1640 Direct 7.18 23 .3 89.7 

Certified/Reference Value 7.62 22.79 85 .2 
Range ±0.25 ±0.96 ±1.2 

Percent Recovery 94% 102% 105% 

SEM Matrix S11ike Accuracy 
Jl8M08 2981 -60 71.1 AVS5 0.230 0.533 42.5 
Jl8M08MS 2981-60MS 71.1 AVS5 9.89 10.8 242 
J18M08MSD 2981-60MSD 71.1 AVS5 9.94 10.8 247 

Amount Spiked 10 10 200 
% Recovery, MS 97% 103% 100% 
% Recovery, MSD 97% 103% 102¾ 

RPD 1% 0% 2% 

QC Summary, SDG041409 Page 1 of 2 
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BA1TELLE MARINE SCIENCES LABORATORY 
I 529 W. Sequim Bay Road 
Sequim, WA 98382 Project: Washington Closures Hanford AVS/SEM SDG 041409 
(360) 681-4564 File#: 2981 

SAMPLE ID SAMPLE ID % Dry SEMNi SEMNi SEMPb SEMPb SEMPb SEMZn SEMZn SEMZn 
SPONSOR BATTELLE Wei ht Batch ID mole/ mole/ mole/ 

Detection Limit (mean used for A VS) 0.08 0.01 0.0002 0.02 0.005 0.00003 0.1 0.04 0.0005 

SEM Analytical Blanks 
!CB 0.08 U 0.02 U 0.1 U 

CCBI 0.08 U 0.02 U 0.1 U 

AVS/SEM Blanks 
BLANK I 2981 Blank 041609 73.8 AVS5 0.08 U 0.01 U 0.0002 U 0.0372 0.005 U 0.00003 U 0.424 0.0508 0.000778 

Re11licate Analysis Results 
Jl8ML8 2981-58 RI 73.0 AVS5 6.54 2.281 0.0388 16.3 5.67 0.0274 81.5 28.3 0.433 
Jl8ML8DUP 2981-58 R2 73.0 AVS5 6.94 2.303 0.0392 16.1 5.34 0.0258 84.9 28.0. 0.429 

RPD 1% 6% 1% 

J18KY5 2981-72 Rt 72.6 AVS5 2.43 2.192 0.0373 17.2 15.4 0.0745 266 239 3.66 
Jl8KY5DUP 2981-72 R2 72.6 AVS5 3.45 2.194 0.0374 25.3 16.1 0.0775 385 244 3.74 

RPD 0% 4% 2% 

Laboratory Control Sam11Ie Results 
LCS rt LCS r3 04 I 609 73.8 AVS5 IO.I IO.I 11.0 
LCS r2 LCS r4 041709 73.8 AVS5 

BLANK I 73.8 AVS5 0.08 U 0.01 U 0.0002 U 0.0372 0.005 U 0.00003 U 0.424 0.0508 0.000778 
Spike Concentration 10 10 10 

Percent Recovery 101% JOI¾ 106% 

Standard Reference Material Data 
1640 Direct 28.7 29.4 56.5 

Certified/Reference Value 27.4 27.89 53 .2 
Range ±0.8 ±0.14 ±I.I 

Percent Recovery 105% 105% 106% 

SEM Matrix S11ike Accuracy 
J18M08 2981-60 71.1 AVS5 14.7 35.7 71.2 
J18M08MS 2981-60MS 71.1 AVS5 25.1 238 273 
J18M08MSD 2981-60MSD 71.1 AVS5 25.1 238 272 

Amount Spiked 10 200 200 
% Recovery, MS 104% 101% 101% 
% Recovery, MSD 104% IOI¾ 100% 

RPD 0% 0% 0% 

QC Summary, SDG041409 
Page 2 of 2 
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BATTELLE MARINE SCIENCES LABORATORY 
1529 W. Sequim Bay Road 
Sequim, WA 98382 
(360) 681-4564 

Project: Washington Closures Hanford AVS/SEM SDG 041409 
File#: 2981 

MSL SOP-C-001-04 Quality Control Criteria 

Lab Qualifier 
N 

• 
NA 
u 

Description Criterion 
Spikes (Blank spikes A VS/matrix spikes SEM) 75-125% 
Duplicates <25% RPD 
Not Applicable/Available (note: precision on SEM data is only calculated after SEM ratio is applied) 
Not detected at or above MDL; MDL reported 

Page 7 of 28 



BA TTELLE MARINE SCIENCES LABORATORY 
I 529 W Sequim Bay Road 
Sequim, WA 98382 
(360) 681-4564 

SAMPLE ID SAMPLE ID %Dry 
SPONSOR BATIELLE Weight Batch ID 

Jl8ML8 2981-58 RI 73 .0 AVS5 
Jl8ML8DUP 2981-58 R2 73 .0 AVS5 
Jl8MJ7 2981-59 77.4 AVS5 
Jl8M08 2981-60 71.1 AVS5 
J18M31 2981-61 80.7 AVS5 
Jl8KP6 2981 -62 73 .5 AVS5 
Jl8KXI 2981-63 56.4 AVS5 
Jl8MNI 2981-64 67.2 AVS5 
Jl8MR8 2981 -65 83.2 AVS5 
Jl8MH4 2981-66 85 .5 AVS5 
J18MVI 2981-67 82.8 AVS5 
Jl8MP4 2981 -68 81.3 AVS5 
Jl7XN2 2981-69 72.8 AVS5 
J18KN2 2981-70 64.8 AVSS 
Jl8KR9 2981 -71 66.6 AVS5 
Jl8KY5 2981-72 RI 72.6 AVS5 
Jl8KY5DUP 2981-72 R2 72.6 AVS5 

Detection Limit (mean used for AVS) 

Summary, SDG041409_WCH 

Project: Washington Closures Hanford AVS/SEM SDG 041409 
File#: 2981 

Molar Ratios of A VS to Total SEM Metals 
AVS I:SEM Metals Excess Metals 

!!mole/g !!mole/g Present {Y or N2 

1.2664 0.567 N 
1.2077 0.574 N 
2.9542 3.872 y 
0.0410 0.621 y 
0.2116 2.788 y 
4.2677 0.786 N 
2.3705 1.784 N 
2.7526 0.722 N 
0.4322 1.897 y 
0.1147 1.985 y 
0.1110 1.818 y 
0.0410 0.397 y 
2.3381 3.635 y 
9.7832 2.869 N 
0.2240 1.037 y 
9.8909 3.900 N 
7.7639 3.987 N 

Page 3 of 3 
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PROJECT: 
PARAMETER: 
LABORATORY: 

MATRIX: 
SAMPLE CUSTODY 
AND PROCESSING: 

QA/QC NARRATIVE 

Washington Closures Hanford AVS/SEM SDG041409 
Acid Volatile Sulfide (A VS) and Simultaneously Extracted Metals (SEM) 
Pacific Northwest National Laboratory (PNNL) operated by Battelle, Marine Sciences 
Laboratory (MSL), Sequim, Washington 
Sediment 
A total of 15 sediment samples were received at MSL on 04/14/09. All samples were 
received in good condition (i.e., no sample containers were broken or leaking). Samples 
were assigned a Battelle Central File (CF) identification number (2981) and were 
entered into the MSL sample tracking and project management system. 

SAMPLE PROCESSING INFORMATION: 

METHODS: 

MSLCode: 
Description: 

Collection dates 

Laboratory arrival date 

2981* 58-72 
Sediment 

03/05/09 through 04/02/09 

04/ 14/09 

Cooler temperature on arrival ___________ 5_.5_0 _C __________ _ 

A VS Extraction Dates: 04/16/09 and 04/17 /09 

A VS Analyses Dates: 04/20/09 

SEM Analyses Dates: 04/20/09 

Acid volatile sulfide (A VS) 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 A VS 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 A VS 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 A VS 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 bioavailability. For divalent 
metals, one mole of SEM will react with one mole of A VS. Recently, silver (Ag) has 
been included as an SEM (Berry et al. 1999; US EPA 2000). However, for Ag the 
stoichiometric relationship differs slightly, such that one mole of SEM silver reacts with 
two moles of A VS. 

Sediment samples were extracted and analyzed for A VS in accordance with Battelle 
SOP MSL-C-001. This procedure is based on a peer-reviewed, published procedure for 
the analysis of A VS 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 (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. 
A VS results were reported in units of µmole /g on a dry-weight basis. 

QA/QC Narrative Preparation SOP MSL-D-004 Page I of3 
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QA/QC NARRATIVE 

The SEM extracts were analyzed for all other metals by Inductively Coupled Plasma
Mass Spectrometry (ICP-MS) in accordance with Battelle SOP MSL-1-022, 
Determination of Elements in Aqueous and Digestate Samples by ICP/MS. The 
analysis guidelines for this procedure are adapted from USEP A Method 163 8 
Determination of Trace Elements in Ambient Waters by Inductively Coupled Plasma
Mass Spectrometry. The SEM metal solution concentrations are determined in units of 
µg/L and then converted to µg SEM/g of sediment extracted for A VS. These data are 
further converted to µmole/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 2x the suggested holding time except (2981 *69). All samples were stored frozen 
from time of receipt to analysis. The data are not considered impacted by not achieving 
the suggested holding time. 

DATA QUALITY CRITERIA (DQq: 
Method 

Replicate 
Analytical Range of Achieved 

Analyte Method Spike Precisions 
MDL1 

Recove!)'. 
(RPD) 

AVS SEectrometer 75-125% <25% 0.0410 ~mole/g 
SEMAg ICP-MS 75-125% <25% 0.03 ~g/L 
SEMCd ICP-MS 75-125% <25% 0.02 ~!iL 
SEMCu ICP-MS 75-125% :'.S25% 0.07 ~!iL 
SEMNi ICP-MS 75-125% :'.S25% 0.08 ~!iL 
SEMPb ICP-MS 75-125% <25% 0.02 ~g/L 
SEMZn ICP-MS 75-125% :'.S25% 0.1 µg/L 
1 Batch average is reported for A VS 

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 1.1 l" 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 
IOx 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: 

METHOD 
BLANKS: 

U Undetected at the MDL, MDL reported. 

* Duplicates outside the QC sample criterion. 

N Spikes outside the QC sample criterion. 

One A VS Blank was prepared with this batch of samples and contained n6 detectable 
AVS. The AVS/SEM blank is created during the AVS analysis and the creation of the 
SEM sample. It consists of deionized water added to the bub biers along with 
hydrochloric acid used to oxidize the A VS from the sediment matrix. In most cases the 
SEM metals in this blank are greater than the ICP-MS MDL due to the presence of 
metals in the reagents used for the A VS. Therefore, the A VS/SEM blank was subtracted 
from the SEM concentrations reported in µg/L. The SEM Analytical blanks for the ICP
MS indicate there was no laboratory contamination. 

QA/QC Narrative Preparation SOP MSL-D-004 Page 2 of3 
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LABORATORY 
CONTROL SAMPLE 
(LCS) ACCURACY: 

REPLICATE 
PRECISION: 

MATRIX SPIKE 
ACCURACY: 

REFERENCES: 

QA/QC NARRATIVE 

Duplicate laboratory control samples (LCS) samples are prepared and analyzed with the 
each batch of A VS samples. The percent recoveries for the A VS LCS were within the 
QC criterion of75-125% recovery. Since only AVS is spiked in the AVS LCS samples, 
the SEM collected from the A VS 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 of75-125% recovery. 

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

Two laboratory duplicates were analyzed with this analytical batch. The duplicate 
analyses for A VS 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 (µg/L) determined from the ICP-MS are converted to a mass basis (µgig) 
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) ofreplicate results. The RPD 
values were within the QC criterion of :'.S25% for all parameters. 

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-volatile sulfide and interstitial water normalization. 
Environmental Toxicology and Chemistry. 15:2067-2079. 

Berry, W. J. , Cantwell, M., Edwards, P., Serbst, J. R. and Hansen, D. J. 1999. 
Predicting the toxicity of sediments spiked with silver. Environmental Toxicology and 
Chemistry. 18:40-48. 
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QNQC Narrative Preparation SOP MSL-O-004 Page 3 of3 

Page 11 of 28 



cc: Project Manager/Central File SAMPLE LOGIN Project Manager: Brandenberger 
Login File 2981 (SOP# MSL-A-001) Date Received: 04/14/09 

Batch: 6 
PROJECT: Washington ClosureHanford 

BATTELLE COLLECTION 
SPONSOR CODE Site Description CODE MATRIX STORAGE LOCATION PARAMETERS REQUESTED DATE INITIALS 

J18ML8 / na 2981-58 Other Solid Refridgerator in lab 114 
AVS-SEM-Sulfides; 

03/30/09 ,/ MLFM 
AVS-SEM-Metals (Cd,Cu,Pb,Ni,Zn) 

J18MJ7 ./ na 2981-59 Other Solid Refridgerator in lab 114 
AVS-SEM-Sulfides; 03/27/09 , .. ..-- MLFM 

AVS-SEM-Metals (Cd,Cu,Pb,Ni,Zn) 
✓ AVS-SEM-Sulfides; 

03/26/09 ✓ J18M08 na 2981-60 Other Solid Refridgerator in lab 114 
AVS-SEM-Metals (Cd,Cu,Pb,Ni,Zn) 

MLFM 

J18rv131 / na 2981-61 Other Solid Refridgerator in lab 114 AVS-SEM-Sulfides; 03/26/09 ._..,.. MLFM 
AVS-SEM-Metals (Cd,Cu,Pb,Ni,Zn) 

J18KP6 v na 2981-62 Other Solid Refridgerator in lab 114 AVS-SEM-Sulfides; 03/25/09 V MLFM 
AVS-SEM-Metals (Cd,Cu,Pb,Ni,Zn) 

J18KX1 v na 2981-63' Other Solid Refridgerator in lab 114 
AVS-SEM-Sulfides; 03/25/09 ....,,- MLFM 

AVS-SEM-Metals (Cd,Cu,Pb,Ni,Zn) 

J18MN1 ✓ na 2981 -64 Other Solid Refridgerator in lab 114 
AVS-SEM-Sulfides; 03/30/09 v ' MLFM 

AVS-SEM-Metals (Cd,Cu,Pb,Ni,Zn) 

J18MR8 ✓ na 2981-65 Other Solid Refridgerator in lab 114 
AVS-SEM-Sulfides; 

04/02/09 v MLFM 
AVS-SEM-Metals (Cd,Cu,Pb,Ni,Zn) 

J18MH4 / na 2981-66 Other Solid Refridgerator in lab 114 
AVS-SEM-Sulfides; 

03/27/09 v MLFM 
AVS-SEM-Metals (Cd,Cu,Pb,Ni,Zn) 

J18MV1 ✓ na 2981-67 Other Solid Refridgerator in lab 114 
AVS-SEM-Sulfides; 

04/02/09 ✓ MLFM 
AVS-SEM-Metals (Cd,Cu,Pb,Ni,Zn) 

J18MP4 ✓ AVS-SEM-Sulfides; ✓ 
na 2981-68 Other Solid Refridgerator in lab 114 

AVS-SEM-Metals (Cd,Cu,Pb,Ni,Zn) 
04/07/09 MLFM 

J17XN2 ✓ AVS-SEM-Sulfides; ✓ 
MLFM na 2981-69 Other Solid Refridgerator in lab 114 

AVS-SEM-Metals (Cd,Cu,Pb,Ni,Zn) 
03/05/09 

✓ AVS-SEM-Sulfides; 03/25/09 ./ J18KN2 na 2981-70 Other Solid Refridgerator in lab 114 
AVS-SEM-Metals (Cd,Cu,Pb,Ni,Zn) 

MLFM 

J18KR9 ✓ na 2981-71 Other Solid Refridgerator in lab 114 
AVS-SEM-Sulfides; 

03/26/09 v MLFM 
AVS-SEM-Metals (Cd,Cu,Pb,Ni,Zn) 

j AVS-SEM-Sulfides; 03/24/09 / MLFM J18KY5 na 2981-72 Other Solid Refridgerator in lab 114 
AVS-SEM-Metals (Cd,Cu,Pb,Ni,Zn) 

~ ~rd;~\J\-
Page 1 of 1 
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LOG-IN CHECKLIST 

Central File#: 29._E__ / 

- -

Sample No(s): S 2(-7 2. 
TO BE COMPLETED BY PROJECT IMNAGER .(prior to arrival .when possible) 

Matrix: WP# 
Yes No -

Project M, 
... _., 

Reference SOP# MSL-A-001 

i!Jr-Md.a1-.f.6v-,:_ if 
•· 

CJCJ Navy-type f>roject (requires high~level sample tracking procedures) 

CJ CJ Filter Samples: I Amount: Entire sample Half of sample I 
CJCJ Freeze dry sample(s) - samples will be weighed and placed in ul1ralow ten,p freezer (Login Lob) 

CJCJ .Special instructions: 

Sample Preservation Instructions: 

Date To Archive: Date To Dispose: 

TO BE COMPLETED UPON SAMPLE ARRIVAL/LOG-IN 

Yes No NIA 

lsBB 
Indicate in Appropriate Box 

Was a custody seal present? 

Was the custody seGI intact? 

. • , 
" . . 

.. 
. . 

~CJCJ 
,----

Was cooler(s) temperature(s) within acceptable range of. 4t?.°C or frozen? £". ,S _ . •c 
(if multiple coolers, note temp. of each) °C 

~ V'!as P~ject Manager notified of any c.ustody/~gin .discrepancies (cooler temp. sponsor codes, etc)? I 

Comment /Remedy: . ----------------------------
CJCJ 

.iIJ CJD 
CJ)'ijI] CJ 
Sample condition.Cs): 

Container type: 

Were all chain of custody forms signed and dated? 

Were samples filtered at MSL? 

~ · Other (txplain): 

I Teflon Poly ~ Cop. Vial 

-I -
Other: 

Notes:_..:.. ______ ;...~-----------'---,-------..,;__--------~~ 

c~~~ t>ate/Time: o¾ /4cz /2_~ 

SAMPLE PRESERVATION 

~ 
Sample(s) were preserved at MSL 

Sample(s) were prese,:-ved prior .to arrival at MSL (noted on CoC I Sample/ per PM-Instruction) 

CJ 
CJ 

Random pH checked for ~lOo/o of samples (use dip paper) Sample IDs:_· __ .;.._ ________ _ 

Complete pH check required fJ,r project (use pH meter and record on pH Record form) · ··· 

If preservation necessary. record Acid Let# 
Type: CJ 0.2% HN03 

CJ 0.5% HCI (Hg samples) 

@ Refrigerate/Freeze 
L 

Notes: 

Notes: 

Notes: <:¢' ~ /J 11,r' 
(, 

Notes: 

{c--~:s::,; I ~<'~/ --/~ /(1/ 
t>ate/Time~"Y:.,t' /4C) 

Revsed 121608 

1-tc:,cJ 

Page 13 of 28 
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Wasbineton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST . RC-116-1821 IP•ge l of l 

Collec:tor Comoaov Contact 
JOAN KESSNER 

Teleobone No. 
375-4688 

Prolec:t Coordinator 
KESSNER,JH Price Code · 9K Data Turnaround 

Prolec:t Desl11natlon 
Columbia River Component of the RCBRA - Sediment 

lceCbestNo. lN <J.\-oQ- M\-2-
Shinned To 

Battelle Marine Sciences 

Samollne Location 
300DC3-ISD 

Field L02book No. 
EL-1635/-1 

Offslte Prooertv No. 
NIA 

• •• •-•--• •- •N •--• - -- •• • • ••- - - • • ••- · • • • • • --••• •--•••-•• 

POSSIBLE SAMPLE HAZARDS/REMARKS 

Preservation 

Special Handling and/or Storage 
Type or Container 

No. or Container(s) 

Volume 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date Sample Time 

J18Ml8 2 ,?I, 5"f? OTHER SOLID 

Coolto4C 

G 

125g 

I COA 
BESCRC6S20 

See item (1) in 
Special 

Instructions. 

SAFNo. 
RC-116 

Method or Sbloment 
FEDEX 

~-C_H_A_IN_O_F_P_O_S_S_E_SS_I_O_N _______ -T __ S...;ig~n_lP_n_·n_t.;..N_a_m_es __________ ..1SPECIAL INSTRUCTIONS 

45Days 

I 

Relinquished !!llRemov.Ffl From Date/rime R~ By/~ored In j Date/rime Cont.act Joan Kessner for Transfer of GEA to LVLI for particle size. 

f-·V:..,...1..,"""-'A-A...._.~ ... ~ ..... =Ji;;;.........,~~'~='-.=<O_,'l.___-'t'-''f.,_',~J-.<;.;...---1,...:...__;,_' __;,l{ __ :5..:./3::;.0;;:.1.1..:f lD:...1....°f __ li,...!.·.::,u:..:.. __ --J (I) AVS - SEM - SULFIDES; AVS - SEM - METALS (Cadmium, Copper, Lead, Nickel, Zinc} 

Rp~uti+y~7f,{i7'fj {lDaRN) ~)e~~~:Jr\/) Li /,{a~ime oet0 

Matri;,t • 

8-Soil 
SE-s.dlnnl 
50-Sol,I 

SloSWp 

Relinquished By/Removed From 

Relinquished By/Removed From 

Relinquished By/Removed From 
,.. 

Date/rime 

Date/Time 

Date/rime 

LABORATO~-u) Lii=dv,~~ ~ ., ~ 
ION ~ ,. ,iL/ .. SECTI . ..,., ZLlf~-..... 

FINAL SAMPLE ·Dis(1osal Melhod 

DISPOSITION 

WCH-EE--011 

Received By/Stored In Date/rime 

Received By/Stored In Dale/Time 

Received By/Stored In Date/Time 

11ft 
Title 

u,-,ia,,~ 

Samp, "'' .,,. .. ..,.,-0,u ,u IClv, . 

er unavallabre lo . 
from tonlrofled sto remove sample$ 
5amples from st rage. Sh!pPer removed 
., ··-·•·· , •• -~e location laking CUSlodc 

----••,.. f.,.&,. T 

Disposed By 

Date/rime 

Date/rime 

w-w...-
0-0i 
A-Air 
OS-llNnlSotids 
DL-llnnl.iqaidl 
y-,-
Wl•Wlpe 
L•l.iqa,I 
v-v....,._ 
x-oe.r 

Page 14 of 28 



Washln2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-1818 Page 1 of 1 

K:ollector (-\,)~uX>- f d-- Comoanv Contact Teleobone No. Prolect Coordinator 
Price Code 9K Data Turnaround 

JOAN KESSNER 375-4688 KESSNER,JH 

IProlect Deslenatloa Samoll02 Location SAFNo. 45 Days 
Columbia River Component of the RCBRA - Sediment RKC2-ISD RC-116 

Ice Chest No. WC. t\-Og - oO ( - al-
Field Loebook No. I COA Method or Sbloment 

EL-1635/-1 BESCRC6520 FED EX 

SblooedTo Offslte Prooertv No. BIii or Lad!De/ Air Bill No. 7.~~?.J ~3-Q L.l_{o<:?~ Battclle Marine Sciences NIA 
·---· ··---·- ·····- ·-· ----- ----· ---- ···--··· ·---- .. - - .. . --- ·---- - ...... ---- ------ - - ---·---- . . .. --- - ···-- · ...... -· ·-· --· ---- ..• ···- ·- · . .. ... -----
POSSIBLE SAMPLE HAZARDS/REMARKS 

Cool1o4C 
Preservation 

Type of Container 
G 

Special Hindllng and/or Storage 
No. of Contalner(s} 

I 

Volume 
125g 

See ilem (I) in 
Special 

SAMPLE ANALYSIS 
lllstruc:tionc. 

Sample No, Matrix• Sample Date Sample Time .. 

J16MJ7 2~)('/ ✓ "'i4 OTHER SOLID 3121 / ()<~ ()'1 (C, X 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

lllt~t)~B;fie~~en ~r 0 / 2. l ri~imet')9 ~() 

Received By/Stored In Date/I'imc s-sa., 

Po+ r :<./-2.1 l r"H oQ?io (I) AVS-SEM • SULFIDES; AVS • SEM-METALS {Cadmium, Copper, Lead, Nickel, Zinc} SE-s.dimaol 

50-Sol.t 

Re::it~ By/Remo91r;rf")O 
Date/Time Rccc:ived By/Stored In Q...~ ~,e/I'imc SI-SW,. 

08ori v,""" O .... ,,;( k~- 4 /3/ffl~o w ... wuer 
<>-oi 

~i~d By~t?moved ~T, 
3

/tf:j Date/I'ime 
Rtv~l8f~red In 4 /{~ /o l Date/I'imc . . . le to !8fOOV6 samples A• Air 

looo if)l?o sampler una~ailab Sl1iPl>8f renYJ~ DS-0.-Sol.ta 

11am eonl!Olled s\Olage· tKlll ta\l.ing custod'. m,-o.-u.,u;.i. 

lllelinquis~y/Rcmoved From Date/Time Received By/Stored In Date/Time fTOl1I sto18118 \oC3 
T•Tiale 

sam111eS s11·oment to lab. Wl•W;p. 

al samoleS !Of ' L-t.iquid 
v-v_..,. 

Relinquished By/Removed From Date/Time ~cccived By/Stored In Date/Time X-ooh<r 

Relinquished By/Re7ed From . Dale/I'ime Received By/Stored In Date/Time 

------- _,.._ 
LABORATORY_ ~ 'l.1 C)~¥/4 <; 

Title Date/Time 

SECTION/:" V/_J'.u,~1.- I..Bii l-/5i . 
FINAL SAMPLE Diepo'sal Method Disposed By Date/Time 

DISPOSITION 

WCH-EE-011 

Page 15 of 28 



nford 

lect Dalmatlon 
Columbia River Component of. the RCBRA - Sediment. 

IceChestN 
- '.l-

Shipped To 
Battelle Marine Sciences 

POssmLE SAMPLE HAZARDS/REMARKS 

Special Handling and/or Storage 

SAMPLE ANALYSIS 

Sample No. Matrix• 

J18M08 29Pt. ~ OTHER SOLID 

WCH-EE-011 

CHAIN OF CUSTODY/SAMPLE ANALYSIS RE UEST RC-116-1689 Page l of l 

Comoan, Contact 
JOAN KESSNER 

S11D1Dlina Location 
PICl-lSD 

Field Lo2book No. 
El,-l 63S/-l 

OITslte Property No. 
N/A 

Preservation 

Type or Container 

No. or Container(s) 

Volume 

Teleohone No. 
37S-4688 

Coolto4C I 

G 

125g 

See ilan (I) io 
Special 

Imtructk>na. 

COA 
BESCRC6S20 

Tille 

I~ 

Pro.lect Coordinator 
KESSNER,JH 

SAFNo. 
RC-116 

Method of Shipment 
FEDEX 

Price Code 9K . 

Bill of Ladlna/ Air Bill No. 

.... ... -.. ,.·-- .... _.. .. ,.. ...... _ - -· 
Sampler unavailable to remove samples 

from controlled storage. Shipper removed 
samples from storage location taking custod 
nf <:>mnu>• lnr •hinmRnt In i,,h 

Disposed By 

Data Turnaround 

45Days 

Date/Time 

Date/TllllC 

Mattix• 

SaSoil ·-so-sdld 
SloSludp 
w.w ... 
o,o;1 
A-Air 
DS•Dnan Solidi 

DLollNmUqaldo 

T•n
WlaW"tpo 
L-Uquld 
V• VqlU(kll 
X..abot 

Page 16 of 28 



Washington Closure Hanford 

led Dtsltmatlon 
Columbia River Component of the RCBRA - Sediment 

Ice Chest No. 

SblooedTo 
Battelle Marine Sciences 

POSSmLE SAMPLE HAZARDS/REMARKS 

Special Handling and/or Storage 

Sample No. 

J18M31 - ~ 1/, 6, I 

LABORATO 
SECTIO 

FINAL SAMPLE 
DISPOSITION 

WCH-EE-011 

SAMPLE ANALYSIS 

Matrix• 

OTHER SOLID 

CHAIN OF CUSTODY/SAMPLE ANALYSIS RE UEST RC-116-1712 Page l or l 

Comuanv Contact 
JOAN KESSNER 

S1111111lbur Location 
RBC-1SD 

Field Loabook No. 
EL-163S/-l 

Offllte Prooertv No. 
NIA 

Preservation 

Type of Container 

No. of Cootainer(s) 

Volume 

Telephone No. 
37S-4688 

Coolro4C 

G 

125g 

See item ( I) in 
Special 

lnstnx:tk>D.L 

COA 
BESCRC6S20 

Ti11c 

13313 

Pro.led Coordinator 
KESSNER,JH Price Code 9K Data Turnaround 

SAFNo. 
RC-ti6 

Method of Shipment 
FEDEX 

Bill of Ladlnl/Alr Bill No. 

or sampies ror smpmem 10 aao. 
Sar11)1er unavailable to remove samples 

from controlled storage. Shipper removed 
~s ~ st~'.8ge ~~~ taking custod 

Disposed By 

45 Days 

Date/Time 

Datdf~ 

Page 17 of28 

Matrix• 

S-soil 
SB-Sdmml 

SO-Saiki 
SloSludp 
w.w .. 
o-o;1 ,.. .. ~ 
DS-DnnSolldl 
D~DnnUcpdo 
T• Tluut 
Wl• Wipe 
~Uquid 
V• Vqetalioo 
X• ootw, 



Wasbin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-1512 Page l of l 

:Collector R~v..'Jhe,,w Comoanv Contact Teleobone No. Prolect Coordinator 
Price Code 9K Data Turnaround 

JOAN KESSNER 375-4688 KESSNER,IH 

Frolect Desl2natlon Samollne Locatlo• SAFNo. 45 Days 
Colwnbia River Component of the RCBRA- Sediment 300DC6-ISD RC-116 

Ice Chest No. 
\A)( U - ()<2.- M\-2-

Field Lol!book No. I COA Method orShloment 
EL-1635/-1 BESCRC6520 FED EX 

SblooedTo Offsite Prooertv No. Bill or Ladln2'Alr Bill No. 
]q -~?_(3,~Q~ f?_°t_~ Battcllc Marine Sciences NIA 

--- ·----·-· --------------· - -----· - -- --------- - -··· ... - ---- ---- . --.. ... ----- ·--------- . - ·- -- -- - ------- --- - ----- - -------· . ... - ---- ---- ... .. 

POSSIBLE SAMPLE HAZARDS/REMARKS 
Coo: lo 4C 

Preservation 

Type of Container 
G 

Special Handling and/or Storage 
No. or Cootaioer(s) 

I 

Volume 
125g 

See ilan (I ) in 
Special 

SAMPLE ANALYSIS 
lmtruction.s. 

, 
I 

Sample No. Matrix• Sample Date Sample Time 

J18KP6 29J?/, Z,Z OTHER SOLID --:3-r-z;auc; /nrn x 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

R'i~ t:ci?~i , rime 
!Received By/Stored In :h°J:tw; /4.J-.A- l , /o"t.t., (I) AVS - SEM - SULFIDES; AVS - SEM - METALS (Cadmium, CoPPCT, Lead. Nickel, Zinc} 

s.s,,;1 

::J Si &t fn°"' SE•Sedionl 

j~j By/R~7t{ftpi 
Date/Time 

l~lved By/~'f);: In J(T'Q / ,J~te/Time 

SO•SoUd 
SI-Siuda< 

() !?l"f'-i 11 ~ J.i LI · r f'lCJ f\f?N'> W•Wae 
o-<)i 

~:~ved F:~ Date/Time 
Rr;!;;/~ In W // .'.i,} Ni 

batrri'ime A•Air 

-. ' , 'y,nr. l-J I ,=i,/ IV~ . ti'/\/) I ()J',in DS•llNm SolMk 
DL-O!tnLl<pdt 

!Relinquished By/Removed From 
I Date/time Received By/Sto~ In Date/Time Samp~r unavail~e lo remove samples 

T-T-.it 
Wl• W;,,. 

from controlled st01age. Shipper removed od ~ 

Relinquished By/Removed From Date/Time !Received By/Sto~ In Date/Tin-e sampleS from storaoe location taking cust '. V•V--

of samc,1es for shiomenl lo tab. 
x~ 

Relinquished By/Removed From Date/Time Received By/Stored In Date/Time 

LABORATOR\c..~ ,& J1>L 0 ~0'</ ,/4 / Title Date/Time 
SECTION ,r lr7'....,., <.. • L I~ 

FINAL SAMPLE D1spet&I Method Disposed By Date/Time 

DISPOSITION 

WCH-EE-011 
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Wasbin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-1549 IP•gc 1 of 1 

tollector 'R"'1°'-'lhew Comoanv Contact Teleobone No. Prolect Coordl•ator 9K Data Tarnarouad 
JOAN KESSNER 375-4688 KESSNER,JH Price Code 

IProlect Dalnadon SamollH Location SAFNo. 45 Days 
Columbia River Component of the RCBRA - Sediment YRC2-ISD RC-116 

lceCbatNo. W( }\-D<;?- (i\l-?_ Field Lo2book No. I COA Method ofSblomeat 
EL-1635/-1 BESCRC6520 FED EX 

SblDDed To Offslte Prooertv No. Bill ofLadl02/Alr Bill No. . J~ .. ~-~J.33.D.4J_pqg_ _____ Battelte Marine Sciences NIA - ·-- -- - - -·· ---·-···· --------·•- •·. ·-·-- --- - - - . -- - ·-- --- · •- -- -·- - -...... _ ..... . ···- - --- ·--·--- -- -- - - - ·• ·- ---·-- -- . . .. .. . -- - -· ---- --- ··r - · -- -- ----- -·· 
POSSIBLE SAMPLE HAZARDS/REMARKS 

Cooll04C 
Preservation 

Type of Container 
G· . 

Special Handling and/or Storage 
No. of Contalncr(s) 

I 

Volume 
125g 

See item ( I) ia 
Special 

SAMPLE ANALYSIS 
lutructiou. 

' 

Sample No. Matrix• Sample Date Sample Time 

J1BKX1 2381 • ~3 OTHER SOLID "3h.<k'J7 /1c:'.t'< X 

CHAIN OF POSSESSION Sign/Print Nama SPECIAL INSTRUCTIONS Matrix. 

Rf{Xed.t~~( , 
Dale/Tr R~ed By/S1orcd In ">h;;::- t-rt.13 ~ I - /t:?'Y) ·- jJ 

(I) AVS • SEM - SULFJDES; AVS • SEM -METALS {Cadmium, Copper, Lead, Nickel, Zinc} 
5"Soil 

, fu, 
SE-S..S..-

R~l~U/1,;Tfn}1 

Datcffirre 

1~1e~\~,to~J; 1/1/0 LI/ 12_r°;~imc {)0-h 

so-sotld 

f\,(?(Y1 

_..,. 
w-w ... 
0-0il 

rtt<1•;;1Jt;virm LJ I I ~I r:t~;f'll'Y'i •- I Date!Tirre 
R~vcd f~torcd In L.j / , / 

A• Alr 

-i -r1 ., V /2.. r()q I C)t-i) -~; ~~~~\~ ~ve sample~ 
DS-0.-Solido 
Dl,-0.-1.iqudl 

ltelinquishcd By/Removed From Dat~imc Received By/Ston:d In ' Dat~imc Shipper remov T•T--

from controlled 5toragek)cation laking custod; WI-Wipe 

sa~les from storage \ah l,ol.iqoid 

Relinquished By/R.cmovcd From Datc/Timc Received By/Stored In Date/Tirre 
of !lllffl(\lfls for !lltiomftl\l to • v-v_..,. 

)(-0.,, 

Relinquished By/Removed From Date/Time Received By/Stored In Datc/Tirre 

LABORATORY ~~~A 01/4 Title Dalc-/I'ime 

SECTION , #IL ~l"R /q~ 
FINAL SAMPLE · Utsposll Method Disposed By Date/Time 

DISPOSITION 

WCH-EE-011 
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Washineton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-1844 IPage l o_f l 

Collector 
£.Se.\f\er 

Comoanv Contact Teleobone No. Prolec:t Coordinator 
9K Data Turnaround 

JOAN KESSNER 375-4688 KESSNER,JH Price Code 

IProlec:t Desleoatlo• Samollne Location SAFNo. 45 Days 
Columbia River Component of the RCBRA - Sediment 300DC2-ISD RC-116 

Ice Chest No. 
/ A V l-l -{)Q- f'V'l \ - 2-

Field Loebook No. I COA Method of Sbloment 
EL-1635/-1 BESCRC6520 FED EX 

V 

Shlooed To Offslte Prooertv No. Bill or Ladlniz/Alr BIii No. 7 q lo :S/ 3 3() L/. {D ~ S> 
Battclle Marine Sciences NIA 

----- --·•----- ·-· · -···---- ------· ·· - ·· ·- ··· ·--··· - ......... - •• _ ____ k__ 

·· · - -- .. ... - ·- ... --- -- -- -- - --- ···---... •· ·--·-··· . -- ---- ·· . -·- -· -
- ,_ __ 

. ···· -·· ·•··- · . · ··- - - ·- ······ · - - ------ - - ··- ----- -•.- - --- .. ··· -- ··- · 
POSSIBLE SAMPLE HAZARDS/REMARKS 

Coolro4C 
Preservation 

Type of Container 
G 

Special Handling and/or Storage 
No. ofContainer(s) 

I 

Volume · 
125g 

See item (I) in 
Special 

SAMPLE ANALYSIS 
lnstruclicns. 

Sample No. Matrix• Sample Date Sample Time 

J18MN1 28'CJt · t's,<f OTHER SOLID .¾t?/~9 l'ls-o X. 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matri~ • 

Relinq,~y/Removed From Date/Time R1tt~kred 1~/Joj5 
Date/Time Contact Joan Kessner for Transfer of GEA to L VLI for panic le size. 

~- . . . 2-~ I .:!/JtJ/~'f /SY; 
s,-s.;1 

lS-3o (I) AVS - SEM-SULFIDES; AVS-SEM-METALS (Cadmium.Copper, Lead, Nickel, Zinc} 
SE-

Rt"~y/Removed/~/ 
Date/Time 

~i;~~~
1:1n10 U/l.=<,((Aime()f<(JD 

50-Solid 
S1-Shodte 

. t\ I tfY ()':?M W•Water 
()o()il 

~quis~;/j;emoved F;.r Lf / I :i.j Date/Time/ R~~~rt~ln U / I 3foq 
Datvfime 

..,._. ··r ··· · . - ·· r ···- · . ·- ·· ·- A-lw 

A ,~._(\( ffi 000 /6/)7) 
Sampler unavailable lo remove samples DS--0.... Solidol 

from controlled storage. Shipp&( removed DL-0.-Liqaa 

Relinquished By/Removed F;;,m Date/Time R~ived By/Stored In · Date/Time samples from storage locatlon taking custodi T-Tm• 

of AAmniAI: fnr Rhinrrvmt tn l~h 
Wl• Wlpc 
l,ol.iqoid 
v-v...,.... 

Relinquished By/Removed From Date/Time Received By/Stored In Date/Time X-olicr 

Relinquished By/Removed From Date/Tune Received By/Stored In Date/Time 
, .......... 

LABORATOIG ~ -~~0%~ Title en~ Date/Time 

SECTION/. 
' ,. 4... 

/3~A 1/f"c.., [I J 

FINAL SAMPL~ u1sposal Method Disposed By Date/Time 

DISPOSITION 

WCH-EE-011 
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WashinS?ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANAL YSJS REQUEST RC-116-1870 Page 1 of 1 

~ollector 'R.AJ- ~ 
Comoaav Contact Teleobone No. Prolect Coordinator 

Price Code 9K Data Turnaround 
- JOAN KESSNER 375-4688 KESSNER,JH 

IProlect J>esluatloa ~ck• Samollne Locadon SAFNo. 45Days 
Columbia River Component of the R RA - Sediment RNC-lSD RC-116 

Ice Cllest No. we w ~I'\~ -6(), - ~ 
Field Loebook No. I COA Method or Sbloment 

EL-1635/-1 BESCRC6520 GROUND TRANSPORT 

ShlooedTo Oflslte Prooertv No. Bill or Ladlnr/ Air Bill No. ,CJ(o5" I 33 04 (pqg-
Battelle Marine Sciences NIA NIA . 
. ···-- - --•-•· ···-- . ·--- . . - --- . - ·--·- ·- . ... ···- . ----- ., _ ---·- · ·· - ·--·· .. --·- ·· -- -- . .. · ··--·-- -- . ·- · -- --- ······ 

., _____ - ·- - --- .. .------·· . . --------- . -- ..- . --· -· ----· ·· . - - ·- ·- --- . ·-··- -- -. ··---
POSSIBLE SAMPLE HAZARDS/REMARKS 

Cool lo4C 
Preservation 

Type of Container 
G 

Special Handling and/or Storage 
No. of Contalner(s) 

I 

Volume 
125g 

Sec item (I) in 
Special 

SAMPLE ANALYSIS 
lnstnacriom. 

Sample No. Matrix• Sample Date Sample Time 

J18MR8~ OTHER SOLID 'f hfo.._ 15'-l<r X 
JCJ?/, &,5-

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS . Matrix• 

r/;,~i.B:/ReRZ°L- :r:tir; ,1.1.~ 
Received By/Slored In 

c1 /2/n ~te/Tt6Jo 
S-Son 

14(.;+ (I) AVS-SEM -SULFIDES; AVS-SEM • METALS {Cadmium,Coppcr, Lead, Nickel, Zinc} SE-s..t"""" 

~elinquitfied By/Removed F~m • / Daletfime Received By/Slored In e.J Date/T:i i )C 
S<rSol.S 
si-sw., 

~f. A Ll 15 oC/ o&oo Vm, P,.,,in ( /1,,,,. 4/~ 'Ml o 0 
Sampler unavailable lo remove samples 

W•Waw 

o-<>il r;,;::s~ ~Y~?jv~7r; loo 
Date/Time 

Recc~71 By/Stbrcd In / /4 Date/Time lrom controlled storage. Shipper removed A•Air 

IOC:6 f"e f':;( 4 13 61 )C::CO samples from storage location taking custodl 
OS-0.-Solido 
DL-0.-1.iquido 

Relinquis~/Removcd From Date/Time Reccived By/Stored In Date/Time 
of samoles for shioment to lab. · 1'-T-

Wl•Wipe 
t,.Uqo.S 
V-Vqcatioa 

Relinquished By/Removed From Date/Time Received By/Stored In Date/Time X-<lftr 

Relinquished By/Removed From Date/Time Reccived By/Stored In Date/Time 

~ 
,,....... 

LABORATOR't- n-_.i~/ I~ O~y~ 
Title Date/Time 

SECTION ,- ~c::. J-15L /33..a 
FINAL SAMPLE Disposal Melhod Disposed By Date/Time 

DISPOSfflON 

WCH-EE-011 
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WasbioS?too Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-1805 · 1Page 1 · of l 

IProlect Desl2nado• 
Colwnbia River Component of the RCBRA - Sediment 

Ice Chest No. l,\J( \.l - t"\Jl.. _MI -'1-

ShiooedTo 
Battelle Marine Sciences 

--·· ·····-- -··" - --- -·---·---~ ---·-··----- .. .. .. . 
POSSIBLE SAMPLE HAZARDS/REMARKS 

Special Handling and/or Storage 

Comoanv Contact 
JOAN KESSNER 

Samolln2 Location 
RKCI-ISD 

Field Lo2book No. 
EL-1635/-1 

Offslte Prooertv No. 
NIA 

Preservation 

Type of Container 

Teleobone No. 
375-4688 

Coollo-4C 

G 

I COA 
BESCRC6S20 

Prolect Coordinator 
KESSNER,JH 

SAFNo. 
RC-116 

Method of S'1ome• t 
FED EX 

Price Code 9K 

Bill of Ladlne/ Air Bill No. 

: Data Turnaround 

45 Days 

No. of Contalner(s) 

SAMPLE ANALYSIS 

Sample No. Matrix• Sample Date 

J18MH42~/ -~~ OTHER SOLID .-:i.J Yi I tJ9 

Relinquished By/R.emov,;i From Date/Time 

r i _ 

FINAL SAMPLE Disposal
1
Mcthod 

DISPOSITION 

WCH-EE-011 

IReceived By/Stored In 

Volume 

Sample Time 

12Sg 

See item (I) ia 
Special 

Instructions. 

X 

Dateffime 

Title 

Matrix• 

(I) AVS • SEM • SULFIDES; AVS - SEM • METALS {Cadmium.Copper, Lead, Nickel, Zinc} 
s-&il 
SE-sedin,,,o 

SC>-Sal.t 
S1-S ... 
w-w-
o-<)il 

Disposed By 

•· · -···r··- .... •0 "r· ··· ··· •· •--· 
Sampler unavailable to remove samples 

from controlled storage. Shipper removed 
samples from storage location laking custcxl' 
r,1.,.rnni... fnr shin!Mnl In t.h . 

Datdfime 

Datdfime 

A•Air 

~DNmSotia 
DL• DnnoUq,,ld, 
T•Tlaue 
Wl• Wip< 
L•Uquid v-v...,...,.
x..o,i,,, 
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Washinltton Closure Hanford . CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST l.lC-116-1883 . Page l of 1 · 

!Collector 
R i1- I 

Comoanv Contact Teleobooe No. Prolect Coordinator 
Price Code 9K Data Turnaround 

JOAN KESSNER 375-4688 KESSNER,JH 

IProlect Desltrnatloa ( Sam0ll02 Location SAFNo. 45 Days 
Columbia Rfver Component of the RCBRA - Sediment RDC-lSD RC-116 

lceCllestNo. Loew -0~ _ t:t>\.., 2.. Field Lotrbook No. I COA Method or Sbloment 
EL-1635/-1 BESCRC6520 FEDEX 

Sblooed To Olfslte Prooertv No. BlllofLadlne/AlrBIUNo. 7q (o5 \ 3~Q'-{ \o°i \? 
Battelle Marine Sciences NIA 

---·--- -· -·· -·· ... ____ _ . .. ·--·•· . - . --••·••·--··-···- - - ····- . . -- ··· --- . .. -· · ··•-· ------- - --- -·· - - ·- - .. . ... ----· · _____ _ ,,_ - - --- -· .... . .. . . . - ------- --·- _ .,_ . - ---· ----- ··· -··· · ------ ---- . . · ·· -··- ··· 
POSSIBLE SAMPLE HAZARDS/REMARKS 

Coolto4C 
Preservation 

Type or Container 
G 

Special Handling and/or Storage 

No. of Contalner(s) 
I 

Volume • 
125g 

Sec item ( I) in 
Spcc:ial 

SAMPLE ANALYSIS 
bulructians. 

Sample No. Matrix• Sample Date Sample Time 

J18MV1 '29P! J &1 OTHER SOLID 412/oc; (1?~~ X 
I 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Relinquish~/Remo~ ;f__ Jtl: ,11-10 
Rec~ed ~~Ofli!n I /JnttlTimc 

Contact Joan Kessner for Tnnsfer of GEA to L VLI for panic le size. 
s-so;J 

n/1.-.1 - -----. ......-r /J,J....j. c/, 'w__, /-71/n (I) A VS - SEM - SULFIDES; A VS - SEM - MET AlS {Cadmium, Copper, Lead, Nickel, Zinc} 
SE'-S<dinnl 

Rr:ut'Ay/Ret'.il~~ 
bate/Time l~lh~k 1f lt1 rb ~ / 1.'.2. ,~r;imc N4't) 

S(),,5ol;d 

()~ 
s1-swa, 
W•W.-er 

<>-<>ii 

~r;n~ved F~ / 
1

Jate/1ime 
iF,;~f?~ln L/ / j),) 04 ba

tf~~")TJ 
A•AJ, 

J. H" c./ I f\9 / f'R> 
., , .,_ ,.,.,.,..,. . .,,, ''" '"r •··· " · ... ..... , OS-°""" Solidt 

Sampler unavailable to remove samples DL•Druml.lqulck 

Relinquished By/Removed From batc/I'imc Received By/Stored In Date/Time from conlrolled storage. Shipper removed 
Y..T.-
WJ-W;p. 

samples from storage location taking custoct L-Liq,,W 

Relinquished By/Removed From Date/fimc !Received By/Stored In Date/Time 
nf t:omnloc fnr chinmont '" lo"' ' V•Vcaetalioa 

X-oobct 

Relinquished By/Removed From DattlTimc !Received By/Stored In DattlTime 

- · 

LABORATORY ~~~ flfL o~~ 
Title Datc/Time 

SECTION , l3'3a 
FINAL SAMPLi' ~salMethod Disposed By Date/Time 

DISPOSmON 

WCH-EE-011 
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l __ 

Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-1857 !Page 1 of 1 

tollector ~. Je lO Erz- Comoaov Contact 
JOAN KESSNER · 

Teleohone No. 
375-4688 

Prolect Coordinator 
KESSNER, rn Price Code 9K Data Turnaround 

IProlect Deslenatlon 
Columbia River Component of the RCBRA - Sediment 

Ice Chest NW LJ.!. _ () Q- ('f) l _ 2-

Sblooed To 
Battelle Marine Sciences 

POSSIBLE SAMPLE HAZARDS/REMARKS 

Special Handling and/or Storage 

SAMPLE ANALYSIS 

Samoli02 Location ,1 
~8€1 !SB 9"1.,,/{r,164 

Field L02book No. 
EL-1635/-1 

Offslte Prooertv No. 
NIA 

Preservation 

Type or Container 

No. or Contalner(s) 

Volume 

eo..l l04C 

G 

125g 

I COA 
BESCRC6520 

See ilem (I) in 
Special 

lnslructions. 

Sample No. Matrix• Sample Date Sample Time 

J18MP4 2_9~/ •~~ OTHER SOLID y 
, 

SAFNo. 
RC-116 

Method or Shloment 
FEDEX 

t-_C_H_A_IN_O_F_P_O_SS_E_Sv_<:f_O_N_---:::--:::------r-"".'S....:ig:::...n_lP_r..:..ln.;..t..:..N..:..•_m..:..es;.._ _________ -ISPECIAL INSTRUCTIONS 
Relinquished By/Removed From Date/Time Received By/Stored In Date/Time Contact Joan Kessner for Transfer of GEA to LVLI for particle size. 

45 Days 

'-· SF:1Of,Z.- ~ •• u ..-..• ,o, 09CV ~- A ~-1"·0, o0 oo ~:.._::~~:.!:=-~~~:__:~~:;..!........:'...:~~_!::~.:......_.!.l_ __ 2:2~'.J.. _ __,;~7~Q__J (I) AVS• SEM - SULFIDES; AVS - SEM-METALS {Cadmium, Copper, Lead, Nickel, Zinc) 

Rel:tABy/Rer~{r,?-/ /~ D;~lY) l~t~~; v,/'9 4 /l:i_/;~ime /) f:DD 

Matrix• 

S-Soll 
SE
SO-Solld 
SI-SW,, 
W•W--

Relinquished By/Removed From Date/Time 

Relinquished By/Removed From Date/Time 

Relinquished By/Rcn,ived From Date/Time 

'-------- -- · 
LABORATOR:,p'(l}';:!;e;-..- '\-./ ,. / / 

SECTION/( .v~ ~;,4_. 
FINAL SAMPLE Disposal Mclthod 

DISPOSITION 

WCH-EE-011 

!Received By/Stored In 

!Received By/Stored Io 

Received By/Stored In 

Date/Time 

Date/Time 

Dale/Time 

Title 

133-0 

. ·· ·- - ..... . ···-----

Sampler unavailable to remove ~s 
from controlled storage. Shipper rerooved 
samples from storage location taking custod. 
,..,f'~loc-f,.."c-l-ilO'\_,.tt,..1 ... h 

Disposed By 

Date/Time 

Date/Time 

D-Oil 
A-Air 
OS-Dnm Solids 
DL-llnm Liquids 
r-r,_ 
WJ•Wipe 

L-1.iqud 
V•Vqcatiaa 
x-o,i,,, 

Page 24 of28 



Washlneton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-420 !Page l of 1 

k::ollector L Jf nit/rsvl Comoanv Contact Teleohone No. Prolect Coordinator 
Price Code 9K Data Turnaround 

JOAN KESSNER 375-4688 WEISS,RL 

IProlect Deslnatlon SamollH Location SAFNo. 45 Days 
Columbia River Component of the RCBRA • Sediment SI-$' SD RC-116 

lee Chest No. 
I A 1 { ,\.,I - f--R - ('IN - '--

Field L02book No. I COA Method ofShloment 
EL-1631/-1 BESCRC6S20 FED EX 

Shinned To Offslte Prooertv No. Bill ofLadlne/Alr Bill No. l91oSl3 :>D lH01~ Battelle Marine Sciences NIA I -- . - ·-- -----. -- . .. ·- .. -- -· - ·-•-· -- ... ---- - - ·•· 
.,. __ . .. ... .. " 

POSSIBLE SAMPLE HAZARDS/REMARKS 
Cool lo4C 

Preservation 

Type of Container 
G 

Special Handling and/or Storage 
No. ofContalner(s) 

I 
I 

Volume 
125g 

See ilan (I) in 
Special 

SAM?LE ANALYSIS 
ln&INctioas. 

I 

Sample No. Matrix• Sample Date Sa~leTime 

J17XN2 2...'1~1 , &':J OTHER SOLID ~/5/6Cf //'1 D X I 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

Relincpirhed;BJ'RcN~m Da1dTimc -lf:/i Received By/Slortd In Dale/TimeA s-soil 

/ ,If v1i111v1 ).;~__, ~ • ~l 1 ~5 y'\ iA f ·f •(I"[ i \ 4$ (I) AVS- SEM - SULFIDES; AVS - SEM - METALS {Cadmium, Copper, Lead, Niclcel, Zinc} SE--s..i...i 

1~1is~By-~ j t:Jm 
Dale/Time ~~-;i~':4 ;,/) rl 4111J ~i~~ 

SO-Sdld 
SI-SW., 

l fJt A~ W•Wtm 
0-0il 

l~rr~-:tr=ved fro] 
Date/Time 

1cliJB0it~'" Lt ,,~/oq Datelfime A•Air 

'r\".VJ11 U / 1~/ h'1 I ti\h /(Xi) VI OOI IIVIOO IUI oi11 11t,'11 11iUt\ \V IQ&.t , OS-Drwn Solm 

Samplef unavalable to remove samples DL• Drwn U ...... 

'Relinquished By/RcnM>ved From Dale/Time Received By/Stored In DatdTime T•Tmut 
from controlled storage. Shipper removed Wl•W;pe 

samples from storage localion taking cuslod' L•IJor,ld 

Relinquished By/Removed From Date/Time Date/Time ,..,~ ... _ .... ,.. ... .......... ; ... -••"''"""" v-vqcaaoa 
Received By/Stored In X-<ldla 

Relinquished By/Removed From Date/Time Received By/Stored In Date/Time 

,'l 

LABORATOR/ ~~~$71~oL_ H5l a.// Title Date/Time 

SECTION / l,l'J P{,_,Y,/"" 
;-,rt1j~ 1'33.0 

FINAL SAMPLE Disposal Method Disposed By Date/fime 

DISPOSITION 

WCH-EE-011 
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Washinsrton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-1496 Page 1 of 1 

~ollector 

IProlect Deslenatlon 
Columbia River Component of the RCBRA - Sediment 

Comoanv Coatact 
JOAN KESSNER 

Samollne Location 
300DC5-1SD 

Field Lo2book No. 

Teleobone No. 
375-4688 

COA 

Prolect Coordinator 
KESSNER,JH 

SAFNo. 
RC-116 

Price Code 9K Data Turnaround 

45 Days 

lceCbestNo. Wl ,ll- {)~-(\(')\ _ 2 · EL-1635/-1 I BESCRC6520 
Method of Sbloment 

FED EX 

Shlooed To OITslte Prooertv No. Bill of Ladlne/Alr Bill No. 
Battelle Marine Sciences NIA 

··-·· - . - ·- . 
POSSIBLE SAMPLE HAZARDS/REMARKS r ·-

Preservation 
Coolto4C 

Special Handling and/or Storage 
Type of Container 

No. ofContalner(s) 

G 

I 

Volume 
12Sg 

See item (I) in 
Special 

SAMPLE ANALYSIS 
lnlln>ctionl. 

Sample No. Matrix• Sample Date Sample Time 

J18KN2 z::;9/, 10 OTHER SOL.ID X 

__ c_H_AI_N_O_F_PO_S_S_E_SS_I_O_N __________ S...;ig._n_lP_r_in_t_N_a_m_es __________ _iSPECIAL INSTRUCTIONS Matrix• 

s-s.a 
SE-S.U..., 

50-SolW _...,.. J
D'~}me c::::,.-"\.'°' Received By/Stored In D:rrime 
~(;!sh C>~ P.._,f--,A- 7k.s-1.1~ E"".?~ 

R~~tir/Rcrroilftifr\~ h~') ~ i/0)~~:nV,()rD ¼J/13rl'ftme f\Cl),, 

l:1~t_t~\J'~~;~;;r 4 / ·13/~~ii61)b P;AB~dlnw/ ,~, /)q 
01/Db1~ 

Relinquished By/Removed From Date/l'ime Received By/Stored In 

Relinquished By/Removed From Date/l'imc Received By/Stored In 

Relinquished By/ltcmoved From Date/l'ime Received By/Stored In 

LABORATORi:'"~.:::._,l// a~ 
SECTION /_ ~ ,7t/~ /~ /4"? 

FINAL SAMPLE Disposal Method 

DISPOSITION 

WCH-EE-011 

Datdl'ime 

Date/Time 

Date/Time 

----------------- ·- ·-- ··· ·- . -

Title 

(!) AVS - SEM - SULFIDES; AVS - SEM - METAIS {Cadmium, Copper. Lead. Nickel, Zinc} 

Disposed By 

VI OCIII 'tJtV,) IU9 OI 11..,lf !OHi· IU '°"• 
Sampler unavailable to remove samples 

from controlled storage. Shipper removed 
samples from slorage location taking custod 
_ , --.. , ..... L..~ ..... , .... - ....... ..... __ ... 

Datc/l'ime 

Date/l'imc 

w-w.-
0-00 
A•Air 
DS•DnnSola 
DL-t>,._Ucp,icl, 
T•TiaM 
WI-Wipe 
L• Llqlad 
v-v...
X-<>dwr 
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Washin2ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-1S2S Page 1 of 1 

ColleJ!<I \~ J Comoanv Contact Teleobone No. Prolect Coordinator 
Price Code 9K Data Turnaround 

1 tc,n JOAN KESSNER 375-4688 KESSNER,JH 

IProlect Deshtnatlo• SamollH Location SAFNo. . 45 Days 
Columbia River Component of the RCBRA - Sediment YRCI-ISD RC-116 

lceCbeslAJ./ J,l -ii?.. -Ml-'L 
Field Loebook No. I COA Method orSbloment 

EL-1635/-1 BESCRC6S20 FED EX 

Sblooecl To Offslte Prooertv No. Bill or Ladlne/ Air Bill No. 7q ee,s1i ~D~lPtt~ 
Battelle Marine Sciences NIA 

. ·--··- - -- --·· -·- -- - --····· ·-·-----···--· . -·- -·-· -···-· ···-----· - ----·--·-- .- -· . ··· ·· --··- ··· ··· ·- -- -- . . ···--· ··- ·· ·-· ·--- -- - - - - --- ~ -- ---- ---· --- -----~ ·-•· .. ..... -- --- ·•-·· ------ -- ---- . . -- - --·--- · ·· -·----- - ·-
POSSIBLE SAMPLE HAZARDS/REMARKS 

Cool to4C 
Preservation 

Type or Container 
G 

Special Handling and/or Storage 
No. or Contalner(s) 

I 

Volume 
12Sg 

See item (I ) in 
· Special 

SAMl'LE ANALYSIS 
losln>Ctions. 

Sample No. Matrix• Sample Date Sample Time 

J18KR9 2%"/. 1 ) OTHER SOLID 2J "" I ti Ci (JfOv X 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix. 

~quishcd ~1Rerooved From '/ Dale/Time 
Received By/Stored In Date/Time S-Soil 

, 1 n'>ti?. 11 , "11..0 ::1.,1,, A , \ q //\M tv, f L\ '?.ht,1/tiq I N'-t ' 
(I) AVS - SEM- SULFIDES; AVS- SEM- METALS {Cadmium,Copper, Lead, Nickel, Zinc) SE--

Rrf'lA ByTITI~foq 

1 Date/Time ~t~,~ In ~2 / _2} Date/Time 

SO-Sol;d 

SI-SWp 

()~f) 1" .. ' , , \) .111 r, 4 I () 1 ()<;?fr-i w-w.-
o-oil 

.~:~n;;~;oom LJ /pJ l~crrij Mh ~~v;rt;red In 411 ~ / ( )9 
Date/Time A• Aii' 

I Dl'., 1 
VI kllllYIUl, tVI ;,tMytllUIU lU IOU, 

OS-Dtu,Solm 

Sampler unavailable to rerrove samples 
OL-Dnaml.lqulo 

Relinquished By/Rerooved From 1 1 Date/Time Received By/Stored In Date/Time 
T-Tl-

from controlled storage. Shipper rerroved WI-Wipe 

samples from storage location taking custod· 1'-Uqwd 

Relinquished By/Removed From Date/Time Date/Time .. , ..... ---•-.... , ·'- '- --·-· ·- '·'" . 
v-v...-

Received By/Stored In X-<ldott 

Relinquished By/Rerooved From Date/Time Received By/Stored In Date/Time 

LABORATORY 
Receivcd~-~5Yo,L_ / 1J"L '1~/4;) 

Title Date/Time 

SECTION /33o 
FINAL SAMPLE Disposal Method Disposed By DIie/Time 

DISPOSITION 

WCH-EE-011 
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Washln£ton Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-116-1553 Page 1 of 1 

leollector l _<:.J_f1l~" 
Comoanv Contact Teleobone No. Prolect Coordinator 

Price Code 9K Data Turnaround 
JOAN KESSNER 375-4688 KESSNER,JH 

~leet Desh!nadon SamollDI! Locadon 4 1 
D Y-.. h-ft6J-

SAFNo. 45 Days 
Columbia River Component of the RCBRA • Sediment -Rel- lS?J' ~oobe. - 5 RC-116 

Ice Chest No. U _ () ~ () if Field Loebook No. I COA Method of Shloment 
\AJ I - - ,() - 1,.. EL-1635/-1 BESCRC6520 FED EX 

Sblooed To Ofl'slte Prooertv No. Bill ofLadlne/Alr Bill No. rq to~l 3~64&9 ~ Battelle Marine Sciences NIA -· - . ·- -·-- - . . --· - -- ·· . ·- -··- --· · -- . ··-··· --·- .... ·- . --- .... -- ·- ·-· - ··- . --- .. --- ·· ·· • ·· .. --• ·- ... . •· . ----····· · - ... -·-····-·. -- ·- ·- ··--· -· ·· --- . - -··· • . .. . ----- --··· . ... ---- ---- ... -- -- · 
POSSIBLE SAMPLE HAZARDS/REMARKS 

C'ool to4C 
Preservation 

Type of Container 
G 

Special Handling and/or Storage 
No. of Container(s) 

I 

Volume 
125g 

Sec item (I) in 
Special 

SAMPLE ANALYSIS 
lmuuctionl. 

Sample No. Matrix• Sample Date Sample Time 

J18KY5 2o/¥I '? 2. OTHER SOLID 3/z,1/tJ'l ILf7.n X 

~ -
1JtAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix• 

( ~ ~~c~ved From (l 211' 0a;;:_7 I l~ IP\ 1~,oredlw Dale/Ti"'::1&-J'i..( 5'-Soil 
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BAITELLE MARINE SCIENCES LABORATORY 
1529 W. Sequim Bay Road 
Sequim, WA 98382 Project: Washington Closures Hanford AVS/SEM SDG 041409 
(360) 681-4564 File#: 2981 

SAMPLE ID SAMPLE ID % Dry AVS SEMAg SEMAg SEMAg SEMCd SEMCd SEMCd SEMCu SEMCu SEMCu 
SPONSOR BATTELLE Weight Batch ID ~mole/g ~g/L ~g!_g ~mole/g ~g/L ~g!_g ~mole/g ~g/L ~g!_g ~mole/g 

Detection Limit (mean used for A VS) 0.0410 0.03 0.008 0.00007 0.02 0.005 0.00005 0-07 0.02 0.0003 

SEM Analytical Blanks I 
ICB 0,03 U 

I 
0.02 U 0.o?U 

CCBl 0,03 U 0.02 U 0.07 U 

A VS/SEM Blanks 
BLANK 1 2981 Blank 041609 73.8 AVS5 0.0410 U 0,03 U 0.008 U 0.00004 U 0.Q2U 0.005 U 0.00005 U 0.143 0.02 U 0.0003 U 

Rel!licate Analysis Results 
Jl8ML8 2981-58 RI 73.0 AVS5 1.27 0.0477 0.0166 0.000154 0.612 0.213 0.00190 12.3 4.23 0.0665 
Jl8ML8DUP 2981-58 R2 73.0 AVS5 1.21 0.0425 0.0141 0.000131 0.758 0.251 0.00224 15.1 4.97 0.0783 

RPD 5% 16% 16% 16% 

J18KY5 2981-72 RI 72.6 AVS5 9.89 0.03 U 0.008 U 0.00007 U 2.18 1.97 0.0175 8.10 7.18 0.113 
J18KY5DUP 2981-72 R2 72.6 AVS5 7.76 0.03 U 0.008 U 0.00007 U 2.87 1.83 0.0163 11.8 7.42 0.117 

RPD 24% NA 8% 3% 

Laboratory Control Saml!le Results 
LCS rl LCS r3 041609 73.8 AVS5 0.468 9.59 9.30 10.8 
LCS r2 LCS r4 041709 73.8 AVS5 0.417 

BLANK 1 73.8 AVS5 0.0410 U 0.03 U 0.008 U 0.00007 U 0.02 u 0.005 U 0.00005 U 0.143 0.02 U 0.0003 U 
Spike Concentration 0.498 10 10 10 

Percent Recovery 94% 96% 93% 107% 
84% 

Standard Reference Material Data 
1640 Direct 7.18 23 .3 89.7 

Certified/Reference Value 7.62 22.79 85.2 
Range ±0.25 ±0.96 ±1.2 

Percent Recovery 94% 102% 105% 

SEM Matrix Sl!ike Accuracy 
J18M08 2981-60 71.1 AVS5 0.230 0.533 42.5 
Jl8M08MS 2981-60MS 71.1 AVS5 9.89 10.8 242 
J18M08MSD 2981-60MSD 71.1 AVS5 9.94 10.8 247 

Amount Spiked 10 10 200 
% Recovery, MS 97% 103% 100% 
% Recovery, MSD 97% 103% 102% 

RPD 1% 0% 2% 
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BAITELLE MARINE SCIENCES LABORATORY 
1529 W. Sequim Bay Road 
Sequim, WA 98382 Project: Washington Closures Hanford AVS/SEM SDG 041409 
(360) 681-4564 File#: 2981 

SAMPLE ID SAMPLE ID % Dry Ni SEMNi SEMNi SEMPb SEMPb SEMPb SEMZn SEMZn SEMZn 
SPONSOR l)ATIELLE Weight Batch ID 1:.g[_L 1:.s!.g 1:.mole/g 1:.1?/L 1:.g/g 1:.mole/g t:.l?!L 1:.s!.g 1:.mole/g 

Detection Limit (mean used for A VS) 0.08 0.01 0.0002 0.02 0.005 0.00003 0.1 0.04 0.0005 
I 

SEM Analytical Blanks I 
ICB 0.08 U 0.02 U 0.1 U 

CCBI 0.08 U 0.02 U 0.1 U 
I 

A VS/SEM Blanks 
BLANK I 2981 Blank 041609 73.8 AVS5 0.08 U 0.01 U 0.0002 U 0.0372 0.005 U 0.00003 U 0.424 0.0508 0.000778 

Re11licate Analysis Results 
J18ML8 2981-58 Rl 73.0 AVS5 6.54 2.281 0.0388 116.3 5.67 0.0274 81.5 28.3 0.433 
J18ML8DUP 2981-58 R2 73.0 AVS5 6.94 2.303 0.0392 116.1 5.34 0.0258 84.9 28.0 0.429 

RPO 1% 
I 

6% 1% 

J18KY5 2981 -72 RI 72.6 AVS5 2.43 2.192 0.0373 117.2 15.4 0.0745 266 239 3.66 
Jl8KY5DUP 2981-72 R2 72.6 AVS5 3.45 2.194 0.0374 25.3 16.1 0.0775 385 244 3.74 

RPO 0% 4% 2% 

Laboratory Control Sam11le Results 
LCS r1 LCS r3 041609 73.8 AVS5 IO.I IO.I 11.0 
LCS r2 LCS r4 041709 73.8 AVS5 

BLANK I 73.8 AVS5 0.08 U 0.01 U 0.0002 U 0.0372 0.005 U 0.00003 U 0.424 0.0508 0.000778 
Spike Concentration 10 10 10 

Percent Recovery 101% 101% 106% 

Standard Reference Material Data 
1640Direct 28.7 29.4 56.5 

Certified/Reference Value 27.4 27.89 53.2 
Range ±0.8 ±0.14 ±I.I 

Percent Recovery 105% 105% 106% 

SEM Matrix S11ike Accuracy 
J18M08 2981-60 71.1 AVS5 14.7 35.7 71.2 
J18M08MS 2981-60MS 71.1 AVS5 25.1 238 273 
Jl8M08MSD 2981 -60MSD 71.1 AVS5 25.1 238 272 

Amount Spiked 
I 

10 200 200 
% Recovery, MS 104% 101% 101% 
% Recovery, MSD 104% 101% 100% 

RPO 0% 0% 0% 

QC Summary, SDG041409 Page 2 of 2 



WCH AVS_SEM 041409 data Page 1 of 2 

Kessner, Joan H 

From: Brandenberger, Jill M [J ill.Brandenberger@pnl.gov] 

Sent: Friday, June 12, 2009 5:13 PM 

To: Weiss, Richard L; Kessner, Joan H 

Subject: WCH AVS_SEM 041409 data 

Attachments: Data Pkg_SDG041409_ WCH_AVSSEM.pdf; Table_SDG041409_WCH_AVSSEM.xls; 
EDD_2981_041409WCHAVSSEM.xls; SDG041409.txt 

Hi Rich , 

We have completed the analysis of the AVS/SEM sediment samples received at MSL on April 14, 2009. Please 
see below for the various files. Thank you Carolynn for finalizing the work products. 

We are finishing up the total inorganic arsenic data packages. They will be ready next week. We quantified both 
the total inorganic arsenic (As3+ and As5+), but also the three organic species arsenobetaine, monomethyl 
arsenic, and dimethyl arsenic. These were acquired at no extra charge since we were working on our laboratory 
methods. Would you like me to include those additional parameters with your data deliverable? Or will that just be 
too confusing? I know how these things are sometimes. 

Have a great weekend! 
Jill 

Jill M. Brandenberger 
Senior Research Scientist 
Marine and Environmental Chemistry 

Pacific Northwest National Laboratory 
Marine Science Laboratory 
1529 West Sequim Bay Road 
Sequim, WA 98382 USA 
Tel: 360-681-4564 
Fax: 360-681-3699 
Jill.Brandenberger@pnl.gov 
www.pnl.gov 

http://marine.pnl.gov/research areas.asp 

From: Suslick, carolynn R 

Sent: Friday, June 12, 2009 4:57 PM 

To: Brandenberger, Jill M 

Subject: WCH AVS_SEM 041409 data 

Jill , 

6/15/2009 
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,. . 
Here is the EDD formatted data, the mini-data packet(table, narr, COCs), and the Excel/Word files for the last 
batch of WCH AVS_SEM data. 

-C 

«Data Pkg_SDG041409_WCH_AVSSEM.pdf» <<Table_SDG041409_WCH_AVSSEM.xls>> 
«EDD_2981 _041409WCHAVSSEM.xls» «SDG041409.txt» 

6/15/2009 


