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REYV NUM 1
‘ DATE INITIATED 6/13/2006

SAMPLE EVENT INFORMATION

SAF NUM F03-018
OPERABLE UNIT 200-PW-1
PROJECT CPP 200 Area

SAMPLING EVENT TITLE 216-Z-9 Trench Characterization

LABORATORY 222-5 Lab Operations

' SAMPLING INFORMATION

NUMBER OF SAMPLES 3

SAMPLE NUMBERS B191Y4, B191Y4-A, B191Y5
‘I SAMPLE MATRIX SOIL
SDG NUM 222520040099, 222520040101
 COLLECTION DATE 4/15/2004
ISSUE BACKGROUND
CLASS Project Data Use
TYPE Chain of Custody Problem
DESCRIPTION Chain of Custody Problem
DISPOSITION
| DESCRIPTION Incorrect date was written on COC. The date reflected for sample collection is 4/21/04, Correct
date should be 4/15/04
JUSTIFICATION A splitspoon sample was coliected on 4/15/04 for PNNL. The DRD project decided to expropriate

a liner from this splitspoon to provide supplemental analytical data for the project. The liner was
extracted from the splitspoon and assigned the sample numbers listed above. The sample
collection date assigned erroneously reflected the date on which the liner was removed from the
splitspoon rather than the date on which the split spoon had been collected from the borehole.
The sample date for these samples was subsequenty changed to reflect the date on which the
splitspoon sampler was extracted from the borehole.
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Mr. S. J. Trent

Environmental Information Systems
Fluor Hanford, Inc.

Post Office Box 1000, E6-35
Richland, Washington 99352-1000

Dear Mr. Trent:  «

REISSUE - FINAL REPORT FOR THE SOIL SAMPLES FROM 216-7-9 TRENCH -
COLLECTED DURING MARCH AND APRIL OF FISCAL YEAR 2004

~ This letter provides a correction to letter CH2M-0401824, Final Report for the Soil Samples
from 216-Z-9 Trench — Collected During March and April of Fiscal Year 2004, which was
issued on June 17, 2004,

Following a customer request on June 27, 2007, the “opportunistic analytes™ reported for
samples in group 222520040101 were re-evaluated. The evaluation determined that an error was
. made. The raw data indicate no 1,2-dibromo-3-chloropropane was detdcted for sample B191Y4.
This compound was removed from Table 8 of the report. The attachment provides a new table.
Please replace page 10 in CH2M-0401824 with the attached page.

If you have any questions regarding this report, please call me at 373-4314.

Sincerely,

QWMZW

Ruth A. Bushaw, Project Coordmator
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Mr. S. J. Trent | CH2M-0401824
Page 2
June 17, 2004

Should you have questions regarding this matter, please contact R. A, Bushaw at 373-4314,
Very truly yours,

//Qm% (2 -l

Ruth A. Bushaw, Project Coordinator
Analytical Project Management

dtb

Atttachments (4)

A0naRE3

CH2M-0401824 6/17/2004 7:53 AM



CH2M-0401824
Attachgnent 1
NARRATIVE

Consisting of 14 pages, including coversheet

DA



Attachment 1
Narrative

222-S LABORATORY

FINAL REPORT FOR THE SOIL SAMPLES FROM 216-Z-9 TRENCH-COLLECTED
DURING MARCH AND APRIL OF FY 2004

1.0 INTRODUCTION

Seven soil samples from the 216-Z-9 characterization borehole were received at the

222-8 Laboratory between March 24 and April 21, 2004. The samples were analyzed in
accordance with the 222-S Laboratory Quality Assurance Plan (Reference 1), 216-Z-9 Trench
Characterization Borehole Sampling and Analysis Concurrence for Analytical Requirements
(analytical instructions) (Reference 2), Semi-Volatile Organic Compound Analysis

(Reference 3), and Volatile Organic Compound Analysis (Reference 4), referenced in the cover
letter.
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A Data Summary Report is included as Attachment 2. The correlation between the customer
sample identification number and laboratory identification numbers is presented in the Sample
Breakdown Diagrams included as Attachment 3. Copies of the Chain of Custody and Generator
Knowledge Information forms are included as Attachment 4.

2.0 SAMPLE APPEARANCE

For easier tracking of results, the samples were logged into the laboratory database as four
different sample delivery groups (SDG), as noted in the following.

SDG 222820040061—This SDG consists of one customer sample numbered B17N61. This
sample was collected on March 23, 2004. It was delivered to the laboratory on March 24, 2004,
in three 40-mL amber bottles with septum lids. Analysis for low-level volatile organic
compounds (VOC) was the only request for this sample. The sample was described as dark
brown, medium coarse sand.

SDG 2228520040073—This SDG consists of three customer samples numbered B18XW3,
B18XR8, and B190T8-A. Samples B18XW3 and B18XR8 were collected on April 8, 2004.
Sample B18XW3 was delivered to the laboratory on April 14, 2004, in three 40-mL amber
bottles with septum lids for low-level VOC analysis only, For sample B18XRS, three

5-g En Core® samplers were received on April 8, 2004, for high-level VOC analysis. On April
16, 2004, two 60-mL bottles and one 120-mL bottle were received as B18XRS for semivolatile
organic compound analysis (SVOA), polychlorinated biphenyl (PCB}) analysis and inorganic and
radionuclide analyses listed in the analytical instruction. The samples were described as dark
brown, medium coarse sand.
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Sample B190T4-A was collected and delivered to the laboratory on April 15, 2004. As received,
it was labeled as B190T8 for a radscreen analysis. However, after receipt, the customer point of
contact requested an additional isotopic plutonium analysis and requested that the results be
reported using the sample number B190T8-A. The sample was described as dark brown,
medium coarse sand.

SDG 222520040100—This SDG consists of two customer samples numbered B17N64 and
B17N68. These samples were collected and delivered to the laboratory on April 21, 2004.
Sample B1 7N64 was received in five 40-mL amber bottles with septum lids for low-level VOC
analysis only. Sample B17N68 was received in three 5-g En Core® samplers for high-level
VOC analysis only. Sample B17N68 was described like the previous samples: dark brown,
medium coarse sand.

For sample B17N64, three of the five bottles contained dark brown, medium coarse sand and the
remaining two bottles contained lighter colored, beige, medium coarse sand. The initial low-
level VOC analysis was performed using the first three of the bottles in numerical order and was
reported as sample number S04MO000115. The bottle chosen for the sample analysis contained
the beige sand, while the bottles chosen for the matrix spike (MS) and matrix spike duplicate
{MSD) analyses both contained the darker browr sand. The customer point of contact was
informed of the discrepancy and an additional VOC analysis was requested on the remaining vial
that contained darker sand. No additional MS or MSD analyses were performed. The sample
results for the additional analysis are reported as sample B17N64-A (S04M000124), as the
customer requested.

SDG 222520040101—This SDG consists of one customer sample numbered B191Y4. The
sample was collected and delivered to the laboratory on April 21, 2004. Five bottles were
received for analysis; one 60-mL bottle was received for SVOA, one 500-mL bottle for
radionuclide analysis, and three 40-mL amber glass bottles with septum lids for VOC analysis.
On April 28, 2004, the customer point of contact canceled the request for SVOA and radionuclide
analyses, and the 60-mL and 500-mL bottles were returned to the customer on April 29, 2004.

The 40-mL bottles were filled to the top with soil, leaving no head-space. No preservative was
added to the sample bottles in the field. With the sample received in this configuration, it was
unclear whether low-level or high-level VOC analysis was requested, so the chemist preserved
portions of the sample for both analyses. The customer point of contact was informed of the
decision made by the responsible chemist concerning the VOC, and requested the laboratory to
report the high-level VOC analysis using sample number B191Y4-A.

3.0 SAMPLE HANDLING

Except for VOC analyses, the samples were stirred with a spatula prior to removing aliquots for
analysis. With this type of sample, this method is typically not sufficient to achieve
homogenization. However, the relative percent difference (RPD} between sample and duplicate
results for most analytes meet the acceptance criteria listed i in the analytical instructions,
indicating good precision was obtained. o

" 3 e
T e e A
I

2 4 0&//5/96 Panagig




As noted in Section 2.0 for Bl 91;1’4, the sample was provided in three amber glass bottles with no
preservative. Because the bottles had to be opened in a hood to obtain aliquots for analysis, the
sample integrity was compromised and the results may be biased low.

4.0 HOLDING TIMES

The analytical instructions requested that the laboratory make every effort to meet the SW-846
(Reference 5 in the cover letter) holding times for VOA. Additionally, an e-mail message was
received from the customer point of contact on April 19, 2004, requesting the laboratory to make
every effort to meet all analytical holding times.

The holding times were met for all analyses except for pH, sulfide, and mercury (Hg) for sample
B18XRS8. For pH (24 hour) and sulfide (7 day), the holding times were not met because of an
8-day delay between the field sampling and delivery of the sample. For the Hg analysis, the 28-
day holding time was not met because of a combination of the 8-day delay between sampling and
delivery, and issues with scheduling resources and preparation of the fume hoods for the
laboratory outage.
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50 ANALYTICAL RESULTS

The Data Summary Report, included as Attachment 2, presents the analytical results for the
requested analytes. In this table, solid samples that were prepared by water digest are indicated
with a “W” in the aliquot class (A#) column, and an “S” indicates a distillation preparation was
used. An “A” indicates an acid digest of a solid, and an “E” indicates that the stronger acid soil
leach procedure was used to prepare the sample prior to analysis. If there is no letter identifier in
this column, this indicates that the analysis was performed on a direct subsample with no
separate preparation, or with sample preparation that was included as part of the analytical
procedure steps.

Note that for most analytes, the results reported for the blank in the Data Summary Report are in
the same units as indicated for the sample. However, for the ion chromatography (IC),
inductively coupled plasma (ICP) spectroscopy, uranium by phosphorescence (total uranium),
and ICP-mass spectrometry (ICP-MS) analyses, the results reported for the blank are actually

pg/ml.

51  VOLATILE ORGANIC COMPOUND ANALYSIS ISSUES

Sample B18XW3 (S04M000096)—The concentration reported for carbon tetrachloride (CCly)
exceeded the calibration range for the requested low-level VOC analysis. Therefore, the result of
260 pg/kg should be considered an estimate. Since the entire sample was used in process during
the first analysis, no reanalysis was possible. Sample B18XRS8 (S04MO000095) was collected at
the same time on the same day. This sample was submitted to the laboratory for high-level VOC
analysis. No CCls was detected in this sample at a detection limit of 240 pg/kg. For the high-
level VOC analysis, some of the CCls might have been lost due to the required process of
opening the En Core® sampler to the atmosphere to transfer the sample to a vial for preserving.
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Sample B17N64 (S04M000115)—The concentration reported for acetone exceeded the
calibration range for the requested low-level VOC analysis. Therefore, the result of 170 ng/kg
should be considered an estimate. Since the entire sample was used in process during the first
analysis, no reanalysis was possible. Sample B17N68 (S04M000116) was collected at the same
time on the same day. This sample was submitted to the laboratory for high-level VOC analysis.
Acetone was detected at 660 Lg/kg, but the result should be considered an estimate because it is
less than the estimated quantitation limit (EQL), which is 10 times the reported detection limit.
For the high-level VOC analysis, some of acetone might have been lost due to the required
process of opening the En Core® sampler to the atmosphere to transfer the sample to a vial for
preserving.

Sample B191Y4 (S04M000118)—The concentration reported for CCly exceeded the calibration
range for the aliquot that was preserved for low-level VOC analysis. Therefore, the result of
290 ng/kg should be considered an estimate. Since opening the sample vial greatly compromises
low-level VOC analysis, no low-level reanalysis was requested. Sample B191Y4-A
(S04MO000123) was an aliquot removed from the same sample vial and preserved for high-level
VOC analysis. For this analysis, CCls was not detected at a detection limit of 130 ug/kg. Again,
opening the vial may have compromised the analysis due to loss of analyte to the atmosphere.
No reanalysis was requested.

6.0 QUALITY CONTROL RESULTS

61 LABORATORY CONTROL SAMPLES

For nonradionuclide analyses, the accuracy of the analysis was evaluated from the recovery of
both a laboratory control sample (LCS) and an MS. The requested accuracy was LCS or MS
within 70-130% recovery. For radionuclides, the accuracy of the gross (or total) alpha, gross (or
total) beta, and ICP-MS analytes was evaluated from the LCS and MS recoveries. For all other
radionuclide analyses, the accuracy was evaluated only from the LCS recovery. The requested
radionuclide accuracy was LCS or MS within 80-120% recovery.

For the VOC analysis, a ketone mix containing acetone, 2-butanone, and 4-methyl-2-pentanone
were part of the standard mix used for LCS analysis for sample B16N61 in addition to the
requested set of compounds indicated in the letters from H. L. Anastos (References 3 and 4 in the
cover letter). These compounds are part of the quality control (QC) protocol associated with an
unrelated project. Although the LCS and MS recoveries for ketones were not required to be
reported, they are included in the Data Summary Report (Attachment 2) for sample B17N61
only.

All LCS recoveries were acceptable in accordance with the analytical instructions and the
222-S Laboratory Quality Assurance Plan (QAPP-016) (Reference 1 in the cover letter).

6.2 METHOD AND PREPARATION BLANKS

For most analyses, no analytes were detected in the method or preparation blank. However, the
following analytes were detected in the blanks prepared and analyzed with the samples.
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a. Chromium (Cr) and lead (Pb) were detected in the acid digest blank analyzed with

sample B18XR8. The level of Cr measured in the blank was about 60% of the
concentration measured in the sample. The level Pb measured in the blank was about
10% of that measured in the sample. The sample was reprepared and reanalyzed and the
reanalysis results confirmed that the original sample results were not affected by the
contamination detected in the blank. The reanalysis was not reported because a larger
sample size was used, which may have caused incomplete digestion of some analytes.
This issue did not affect the comparison of the Cr and Pb results between the two digests.

. Uranium (U) was detected in the blank that was prepared and analyzed with sample
B18XRS3 for total U. The level of U detected in the blank was about 9% of that detected
in the sample. The reported results are considered estimates because they are less than
10 times the reported detection limit. They should also be considered biased high due to
contamination. If the results are corrected for the high bias, they are confirmed by the
sum of the U isotopes reported from the ICP-MS analysis. The sample was not
reanalyzed because they were in agreement with the ICP-MS and because they would
still be reported as estimates on a reanalysis due to the large dilution required to reduce
matrix interference.

. Thorium-232, 2°U, and 2*U were detected in the blank prepared and analyzed with
sample B18XR8 by ICP-MS. For all three analytes, the level detected in the blank was
considered insignificant because it was less than 5% of the concentration reported for the
sample, as allowed by QAPP-016.

. Beta activity was detected in the blank prepared and analyzed with sample B18XR8 fof
total beta. However, the contamination was considered insignificant because the blank
activity was less than 5% of the activity in the sample, as allowed by QAPP-016.

. Nitrite (NO;) was detected in the water digest preparation blank analyzed with Sample
B18XR8. However, the contamination was considered insignificant because no NO; was
detected in the sample.

Acetone was detected in the blanks analyzed with samples B18XR8 (S04M000095)
(high-level VOC), B18XW3 (S04M000096) (low-level VOC), and B17N64-A
(S04M000124) (low-level VOC). For sample B18XR8, no acetone was detected in the
sample, so the blank contamination was considered insignificant. For sample B17TN64-A,
the blank result was less than the EQL and was considered insignificant. But for sample
B18XW3, the acetone concentration reported for the blank was greater than the EQL and
was about 20% of the sample concentration. For this sample, since the entire sample was
used in process during the first analysis, no reanalysis was possible. Therefore, the
acetone result should be considered biased high for BISXW3.

. Low levels of 2-butanone were detected in the blanks analyzed with samples B18XW3

(S04M000096) (low-level VOC) and B17N64-A (S04M000124) (low-level VOC). In
both instances, the blank result was less than the EQL and was considered insignificant.

panagh



6.3 DUPLICATE ANALYSES

One duplicate analysis was performed for each analyte for each SDG. The requested precision
for analysis was an RPD £20% for radionuclides and +30% for all other methods. For VOC,
SVOA, and PCB analyzed, the analysis precision was determined by calculating the RPD
between an MS and MSD. These are discussed in Section 6.4.

In addition to the RPDs requested in the analytical instructions, QAPP-016 states that the RPD
criterion is not applicable when the sample results are less than 10 times the reported detection
limit for nonradionuclide analyses or if the counting uncertainty is greater than 15% for
radionuclide analyses. Although total U and Cl had RPDs greater than 30% and 2*U and U
had RPDs greater than 20%, the sample results were all less than 10 times the reported detection
limits. For °Sr, the RPD was also greater than 20%, but the counting uncertainty was greater
than 15%. All other analyte results met RPD criteria stated in the analytical instruction.

6.4 MATRIX SPIKE AND MATRIX SPIKE DUPLICATE

Where applicable, one MS sample was analyzed for each analyte for each SDG. For the VOC
analysis, the samples were batched based on when they were received. High-level and low-level
samples were analyzed in separate batches. Oné MS and one MSD was analyzed for each
analytical batch. The SDGs were batched as indicated below.

a. Batch 1 Low-level batch:
SDG 222520040061 only - B17N61 (S04M000022) was the only sample
in this batch; MS and MSD analyzed with this sample.

b. Batch2 High-level batch:
SDG 222520040073 only — B18XRS8 (S04M000095) was the only high-
level sample in this batch; MS and MSD analyzed with this sample.

c. Batch3 Low-level batch:
SDG 222820040073 only — B18XW3 (S04M000096) was the only low-
level sample in this batch; MS and MSD analyzed with this sample.

d. Batch4 Low-level batch:
SDG 222520040100 — B17N64 (S04M000115); MS and MSD analyzed
with this sample.
SDG 222520040101 — B191Y4 (S04M000118); no additional QC run
with this sample.

e. Batch 5 Low-level batch:
SDG 222520040100 — B17N64-A (S04M000124); this was an additional
analysis request for this sample based on variation of colors of the soil in
the five vials received. There were insufficient vials available to provide
additional QC for this sample.
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f. Batch 6 High-level batch:
SDG 222520040100 — B17N68 (S04M000116); MS and MSD analyzed
with this sample. '
SDG222520040101 —-B191Y4-A (S04M000123); no additional QC run
with this sample.

For nonradionuclide analyses, the accuracy of the analysis was evaluated from both the LCS and
MS recoveries. The requested accuracy was LCS or MS within 70-130% recovery. An MS
analysis was not applicable for the pH analysis. For the SVOA and VOC analyses, the analytical
instructions requested that the laboratory report MS recoveries only for the representative set of
compounds indicated in the letters from H. L. Anastos (References 3 and 4 in the cover letter).
For PCB analysis, only Aroclor-1254 is included in the MS because it is the aroclor most
commonly detected in samples on the Hanford site. All analytes met the accuracy criterion
stated in the analytical instructions.

In addition to the MS analysis, an MSD was analyzed with the SVOA, VOC, and PCB analyses
to evaluate method precision. The spike RPD between the MS and MSD met the precision
criterion for all analyses. ‘

For the VOC analysis, a ketone mix containing acetone, 2-butanone, and 4-methyl-2-pentanone
were part of the standard mix used for MS analysis for sample B17N61 in addition to those
compounds listed in the Anastos letters. These compounds are part of the QC protocol
associated with an unrelated project. Although the ketones were not required to be reported, they
are included in the Data Summary Report for BI7N61 only, but they are not included in the
MS/MSD evaluation.

For radionuclides, the accuracy of the gross (or total) alpha, gross (or total) beta, and ICP-MS
analytes was evalyated from the LCS and MS recoveries. For all other radionuclide analyses, the
accuracy was evaluated only from the LCS, which is discussed in Section 6.1. The requested
radionuclide accuracy was LCS or MS within 80-120% recovery. All analytes met the accuracy
criterion stated in the analytical instructions.

The Data Summary Report included as Attachment 2 does not report the recoveries for the MSD
analysis or the RPD for the MS/MSD analysis. This information is provided in Table 1 through
Table 5 for VOA, Table 6 for SVOA, and Table 7 for PCB analysis.

Table 1. MS/MSD Recoveries and RPD for VOA for B17N61.

Benzene 88 88 0

Chlorobenzene 90 88 2

1,1-Dichloroethene 70 75 7

Toluene 87 36 1

Trichloroethene 88 83 0
7
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Table 2. MS/MSD Recoveries and RPD for VOA for BISXW3.

Benzene

101 102 1
Chlorobenzene 99 101 2
1,1-Dichloroethene 94 93 1
Toluene 95 98 3
Trichloroethene 102 102 0

Table 3. MS/MSD Recoveries and RPD for VOA for BISXRS.

Benzene 91 91

Chlorobenzene 91 91 0
1,1-Dichloroethene 92 106 14
Toluene .89 89 0
Trichloroethene 89 88 1

Table 4. MS/MSD Recoveries and RPD for VOA for B17N64.

Benzene 102 103 1
Chlorobenzene 100 100 0
1,1-Dichloroethene 94 92 2
Toluene 94 94 0
Trichloroethene 100 102 2

Table 5. MS/MSD Recoveries and RPD for VOA for BI7N68.

Benzene 99 109
Chlorobenzene 109 114 4
1,1-Dichloroethene 85 84
Toluene 106 117 10
Trichloroethene 91 96 5
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Table 6. MS/MSD Recoveries and RPD for SVOA for BISXRS.

Phenol o 87 02 6

2-Chlorophenol 81 - 84 4
1,4-Dichlorobenzene 75 83 10
N-Nitroso-di-n-propylamine 82 88 7
1,2,4-Trichlorobenzene 83 90 8
4-Chloro-3-methylphenol 85 88 3
Acenaphthene 87 92 6
4-Nitrophenol 86 89 3
2,4-Dinifrotoluene 80 85 6
Pentachlorophenol 72 76 5
Pyrene 79 86 8

Table 7. MS/MSD Recoveries and RPD for PCB for BISXRS.

Aroclor 1254 86 87 1

6.5 SURROGATE RECOVERIES

Surrogate standards are added to all field and QC samples for VOC, SVOA, and PCB analyses.
The surrogate is added to monitor total method recovery through preparation, sample matrix
cleanup, and analysis. All surrogate standard recoveries met the requirements in QAPP-016.

6.6 OPPORTUNISTIC ANALYTES

The VOC analysis contains results for compounds that were calibrated for in the method but
were not requested in the analytical instructions. These results are considered “opportunistic”
rather than tentatively identified compounds (TIC) because the results are more accurate. The
calculated results, chemical abstract system (CAS) numbers, and method detection limits (MDL)
for these compounds are presented in Table 8. The MDLs are included in parentheses after the
sample results. Results that should be considered estimated because the concentration was not
greater than 10 times the MDL are indicated with a (J) and those that are estimated because the
concentration exceeded the calibration range are 1ndlcated with an (E).
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For sample B17N61 (S04M000022), three opportunistic VOC compounds were reported in the
preliminary report as detected in the sample. However, further examination of the data
determined that methyl acetate was detected in most of the blanks, LCS, and samples.
Therefore, that compound was considered to be contamination from an unknown source and not
related to the sample matrix. The result is not included in this section of the report.

6.7 TENTATIVELY IDENTIFIED COMPOUNDS

The analytical instructions (Reference 2) list five compounds for VOC analysis that the
laboratory does not routinely report, as indicated in the letter from H. L. Anastos (Reference 4).
The laboratory was requested to perform a TIC search for these compounds. These compounds
were not detected in any of the samples.

Several other TICs were identified in the samples. The T1Cs are identified by the instrument
library search based only on masses in the spectra and are not based on retention times or
verified with independent check standards. These compounds could be misidentified because of
matrix effects. The concentrations are estimated based only on the nearest internal standard and
a presumed response factor of 1. The TIC results are presented in Table 9.

For sample B17N61 (S04M000022), the preliminary report indicated that three TICs were
identified during the VOC analysis. However, further examination of the data determined that
cyclotetrasiloxane, octamethyl was detected in most of the blanks, LCS, and samples. Therefore,
that compound was considered to be contamination from an unknown source and not related to
the sample matrix. The result is not included in this section of the report.

6.8 TARGET QUANTITATION LIMITS

The analytical instructions listed target quantitation limits (TQL) for each requested analyte
except mercury. The Data Summary Report provides MDLs. These must be converted to EQL
to compare these to the requested TQLs. For all of the inorganic methods, the EQL is calculated
as 10 times the reported MDL. The radionuclide analyses use several different conversion
factors for determining the EQL. For gamma energy analysis (GEA) and 2*"Np, the EQL is five
times the reported MDL. For total alpha, total beta and *°Sr, the EQL is three times the reported
MDL. For the determination of 1s0t0plc plutonium and americium by alpha energy analysis, the
MDL is the EQL.

The laboratory was unable to meet all of the requested TQLs due to necessary dilutions of the
samples. These dilutions ensured analyte concentrations did not exceed calibration ranges and
avoided contamination and carry-over problems. For radionuclide analysis, sample sizes were
chosen based on allowable activity in a sample that is allowed in the counting room, or level of
activity compared to the standard amount of tracer added, or a sample size limit in the procedure.
The laboratory used the largest feasible sample sizes to obtain the lowest detection limits
possible for these analyses.
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7.0 ANALYTICAL PROCEDURES

Table 10 presents the 222-S Laboratory analytical procedures used to generate the reported
results.

Table 10. Analytical Procedures.

pH Direct LA-212-105 Rev. D-0
Hg Direct LA-325-106 Rev. C-0
CN Direct LA-695-102 Rev. 1-2
NH4 Distillation LA-533-101 Rev. K-0
IC Water digest LA-533-107 Rev. C-2
Sulfide . Direct . LA-361-101 Rev. A-2
Total U Acid digest ' LA-925-009 Rev. D-5
ICP Acid digest s LA-505-161 Rev. D-1
ICP-MS Acid digest LA-506-102 Rev. A-0
Total alpha/total Environmental digest LA-508-101 Rev. }-1
beta

GEA Environmental digest LA-548-121 Rev. F-5
0sr Environmental digest LA-220-103 Rev. F-10
“"Np Environmental digest LA-933-141 Rev. H-7
238py 239240py Environmental digest L.A-953-104 Rev. D-1

M Am Environmental digest LA-953-104 Rev. D-1

VOA Direct LA-523-118 Rev. A-2
SVOA Organic extraction LA-523-135 Rev. A-2
PCB Organic extraction LA-523-140 Rev. B-0
Notes:

Acid digest procedure: LA-505-163 Rev. D-2  Environmental acid digest procedure: LA-544-101 Rev. C-5
Water digest procedure: LA-504-101 Rev. I-0  Organic extraction procedure: LA-523-138 Rev. D-0
Distillation procedure; L.A-544-112 Rev. A-1
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GENERATOR KNOWLEDGE INFORMATION

1. Chain of Cuslody Number CACN/COA w Customer ldentification Number

2. list generator knowledge or description of process that produced sample. Or list description of sample source:
216-Z-9 Trench DNAPL Investigation

MSDS Available? @ No (O Yes - Hanford MSDS No.

3, List all waste codes and constituents associated with the waste or media that was sampled, regardless of CERGLA status.
a} Does the sample contain any of the following listed waste codes? '
By checking "unknown" the customer understands that no knowledge is avallable following a careful search.

List Federal Waste Code(s): List Constituent{s):
P Codes: _ Oves @®nNo O Unknown
U Codes: . O Yes No O Unknown
K Codes: ' O Yes @ No O Unknown
F Codes: FO001 Carbon tetrachloride ves OnNo O Unknown
b) List applicable characteristic wasts codes, flash point, pH, constituents, and concentrations as appropnate
poot: [ Fp <100°F [ FP 2100 <140°F . I poT Osidizer Oves ®nNo O Unknown
pooz [ pH=<2 O ph>125 O soiid Corrosive (Wsc2) - OvYes @®No O Unknown
poo3: [ cyanide [ suiide [ watsr Reactive Other OYes ®no O Unknown
D004-D043 (Identify applicable waste codes and concentrations): Sﬁﬁf{{gﬁﬁ?:ﬁﬂ,ﬁ{h O ves . ®nNo O Unknown

¢} M characteristic, list any known underying hazardous consfituents {UHCs) reasonably expected to be present, and their concentrations that may be
! present above the LDR freatment s!an{iard (40 CFR 268.48): ) Y &P P i

N/A

d) List any known Land Disposa! Restrictions (LDR) subcategories, if applicable (40 CFR 268.40):

N/A
g) List any apphwb]e Washington State dangerous waste codes: s‘eot required if (*State mixture rule for ignltability)
derally regulated)
wro: QOvYes ®nNe (O Unknown wpot: OvYes ®No O Unknown
wroz QOvYes @®No (O Unknown wrozz OvYes ®nNo O Unknown
woot: Oves @®nNo O uUnknown wrosz: Oves @®No O unknown -
List constituents and concentrations: FOO3:* O Yes @ No O Unknown

4. Is this material TSCA regulated for PCBs? () Yes (@ No (O Unknown () Analysis Requested

List concentration if applicable:
If yes, what is the source of the PCBs? (see TSCA PCB Hanford Slte User Guide, DOE/RL-2001-50)

[ PoB Liguid Waste [ PCB Bulk Product Waste [ Pca Transtormer >500 ppm [ unknown
[ PcB Remediation Waste " Opce R&D Wasle [J PGB contaminated electrical equipment {capacitor/ballast) <500 ppm
[ pcs spin Material 3 pcB ttem [ other PCB Waste (lIsl)

5. Is this material TRU? O Yes (O No (®) Unknown

& ACCURACY OF INFORMATION
Based on my inguiry of these individuals immedi

entered in this docu%? alﬁe an
Print & Sign _,

Iy responsrb!e for obtalning this Information, that to the best of my knowledge, the information
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SAMPLE BREAKDOWN DIAGRAM

Consisting of 6 pages, including coversheet

e m} bl
apnb PR



(roas]-s01)

(d09z8 pogI)
VOA

CZO000NF0S

(D, ¥ 1000)
ammoq tmdas sse[3d
Jaquue TTUI OfXe

[ONLTH

1900+002STTT dno1n
sordures afoyaiog 6-Z-91C
- VHONHYUL 6Z

apnagg3



e
o
WMueI[) [B0L,
o M
Ny Ny Pm%zae
N, R 5D
S0y, A8y 0Dy TVHD
ﬁamaqnsmn
0dy,, UZIg'q By oS
WV, CINCTA 1T ‘9d
AN, 00 1D PO M '08S “0d “ON , (zrOB pogiEY) {2078 PO
THN 301 gy eI, ‘aff ‘ed ‘s ‘q8 {01 “ON 1D 9 :01 8% D, PUE aod VOAS
SOTO00NTOS #OTO00NTOS COTO00INPOS  TOTO00OWNTFOS  8TTOOOWEOS SO0TO00NFOS LOTOOONFOS 90T1000NF0S

o~ oy

\e=t

1safig
e
[EuRUIIOIIATY

P

peatooTy UIIDSPRL YD

00TO00NF0S L60000N0S

peA10ay

660000F0S

, (O, 1009) (D, ¥ 1009)
(D, ¥ 1009) omoq mmdas sse|3 amoq wmydas sse[d
a[noq T 071 1aquug T (9 Ajod/sse8 m o7 Toqure T 09
SAXY8II JAXRIYH V-810614 SAXYTH

€L00¥007STTT dnoIn
sojduwes o1oya1og 6-7-91¢
SHONHAYL 67



(joAd1-q31)

(50928 PO
YOA

$60000NF0S

(D ¥ 1000)
Ioydureg
o100 T ¢x¢

SUAXTd

(joaer-m07)

(90978 POma)
VOA

960000N¥0S

(D, 1009)
amoq wmdas sse[d
J3quue TW OpXg

tMX81d

€L00¥00ZSTTT dnoin
sodures ajoyaiog 6-7-91C

SHONTIL 67

[

- Y o1y 4}



HL

gy
raa

(s1s4[oue
(oaoT-u3m) [2AS[-40] [BUCRIPPE) (Tesat-mop)
{€0923 POIOI) (20928 PORIIW) (610978 POTIRIY)
YOA VOA YOA
STTO00NYFOS = FZT000N0S

STTO00NFO0S

@, 1009) __ (O, 1009) (O, 1009)
wdureg a[noq wmydas ssujd amoq mmydos ssed
a10Duq B ¢Xg Joque IO (pXT IsqQuIe O (pXE

V-vONLIH  PONLIE

0010+00TSTCT dnoin
so[dwes ajoya10g 6-7-91¢C

SHONHHYL 67



“$)/6Z/F TO ISI0ISnD
0] paumyal o124 sa[dures “0/87/4 1O 1081000
1omI03sn) 10d pay[eoues sem 1SanbsT ssARuy

POAIIOIY PEINEERY |

0CT000NY0S 61100008

(D).t 1009)
atnoq sse[d
Tequre Tu (9

vAleld VvAl6Id

S0 T 00S

(srsdjeue paar-qdg

(s18ATHUN [oART-MO]
107 uopod B paszasald) 10y woppod B paatosaid)
(20928 POmapD) {60978 PO
VoA YOA
£CT000NFO0S 811000 0S

(D, 1009)
aimoq wmydos sse[d
I T OFXE

V-vAleld  PAleld

1010¥00TSTT dnoIn
sordures a[oya1og 6-7-91C

CHONHYL 6Z



CH2M-0401824

Attachr{lent 4

SAMPLE RECEIPT PAPERWORK

Consisting of 12 pages, including coversheet

0o s iy 5P
apang e

oL



(£0/£0)219-2008-Y

Ag pasodsi(]

NOILLISOdSHL [

EL | powapy [esodsyy | ATAINYS TYNII \:H :
NOLLOES - -
BT | 2L Ad pearaay | AHNOLVHOUVT o
sy /ed uf paIo)g/Ag paateany \ UL 2k oL paaoway/Ag paysinbutayl Wﬂf
10X Aty Ay U] pa1otg/Ag panisooy sun ] /oreQ W03 PAACWR /LY paysmbtay
wopERToA=A -
pinbie
uun___nﬁmﬁ ouiey/aze(y )¢ _.u..owm\hm paa0y atw .H...Ea\a Eo.ﬂ D >oEvz...hm potsnbay)
sprby whig=q STYLEN OJ n$ Tr = : W_ X L
S s hem.am AR -M%-.mm. sy f it me?oEo% paysmbufay|
1100 i b
i N, R el 3@ g Z
ofpnige1s Qmw Ma\ ot .Euﬁ. u] wuhoam\hm paniaday] n% M.\ aum .r.. a D >oEum....Am ﬁﬂ_maw:__om
w— | S ] ﬁsﬂﬂﬂﬁ@ g
: AT LAYy} (U0 - opdmony - v(ozg - Wr A
tomos (ewezIRqIAING-t ‘uexel ‘B{Iu0Iay]) (UD-PPY) VO9ZE - YOA 0)dwie] - v09Z8 - VOA (1) oSS ot S W eyt pontanl S Crond PRAGCEIY/AE POV
« XINEW SNOLLOMALSNI 'TVIODIdS moEn N JUMHudg NOISSESSOd 50 NIVHD
— 80 A-SE oS loNLLE
sy ], ojdueg sk ojdung « XIIEIN ‘o a[duweg
— SISATVNY TTdINVS
Eads
uy (1) way 295
JounIaut Yitw sadasaid 40 sinoy
3 " @p Ut a0 jsnut SISoUR )dWBS IS OF 1dUWIDS 230} Jy A
c {s)rouuo) Jo 0N CO> QYA “do)duins da0oud oty ynm 8 ¢ 199100 [SYTTIWES
98u 3
) pr——e 1035 10/pug Suljpuey] [BRady
or 1003 UORUA1SAG ONNLIE "OL TLL TALLOVOIAVY
SMUVAY/SAUVZVH TTJNVS T TAISSOd
VIN VIN suonesadgy qe1 §-21T
*ON [I'1 AFY/Burpuy 10 11y *oN Atodoag asjy0 01 paddigg
ADIYIA JUSMILIDACH) OISHEZS 1611 [9EE-N~INH A~ )~ % ww :
Juaadyys Jo pogragy YOO "oN 100q307] pp1g \W » N Isaq) 291
310-€04 M Z m ,Ob 58858 [RAIN] - STHED/G-Z-91T [10G - 9]0YaIog UoNLZiIORIBYD Youl], 6-2-91Z
Arrend) u .
mhﬂﬁ— 09 00 Lmend av ON AVS ra\sa\.u WW\ uonedoy Juduweg uopuudisaq 1afoag]
18 "INTIL 6985-ELE lualy 2a9)g seuEn sy dradad
PURGIBIALY, BB N8 3poD2a1g AojruIpioe)) 1vfeag cop suoydaa], 18007 Ausdmoyy 0333100
T 10 T uMmL 850-810-£04 ISANOIT SISATVNY AT VS/ATOLSD A0 NIVHD NVALY I TYILINAD U] paojueH HONTA




(cO/E0)9 196009V s

NOLLISOdSId :Mw
st s1eq &g pasodsig paropy (esodsiq | ITAIATVS TYNIA -
NOLLDES w,
P oPLL kg powoory | AMOLVAOTVT | <%
LU g uJ paloys/Ag PoAIeany] s /oeq wrox] paaoway/Ag poysinburiay| <
BY0=X aunL ] ey UL PROIS/AE PaAIRORY w1 Al Wor] PRACIIO/AY patsinbutlry
et =,
" ain
adim=1 am1elec E paIoIgyAY v?_uuum SunL/oHECE WOLE vu..EEuMh..hm uo,_m__.__...:__um
i FoSTF “ga) T &) TR o557 ] 8 a0 AL
pinby W AQ="Tq % ﬂh\
FPIRS __.an._umn w1 s m \\ n\w ﬂEEm.&m PoALODYY]| s e \ wory vgcﬂu@sm paysmbuipsy
AL Ao g T * W TP T ~ELL a\m Bt ofis
smnyareg =_ PRI0IS/AE] PAATADAY! owgaec o] poaoutayAg paysmbuiey
!
mpag= . . . ; . £ Va..\uqv 75 CEns Wx\.v.uu x
s _u,_ﬁﬁa_bﬁe susXal} ‘D[UNNOROY} (UO-PPY) V0978 - VOA BRIdwo - voozg - vOA (1) | \.ﬂnﬁmm“m& - ama“?auum %2, nm& mw.«n - woiy SE»EmQ\u__m__a frox
« XIE SNOLLOMYULSNI TVIDAdS SIWEN] JHIJ UBIS " NOISSASSOd 40 NIVID
i A
. ) 24 AL L/ 7 108 guXgIg
awgyy apdwes (g a1dwmg « XINEW ‘oN ajdwng
—— SISKTYNY A'1dHYS
|edadg
a1 (1} wan seg
3 UM[OA
¢ (siaungun) Jo "op
FLLR0] 3 H 1yad
. T a 1§ 10/put cul[puey [slaadg
uopBAlISALy
Ok 190
SHUVINIW/SAUVZVH ATdINVS d.._m:mwo.w
VN ViIN suousado 47 §-22T
*oN [ ATy/Swpey Jo g *oN A)aadoa g NSO o], paddiyg
S[OTUSA JUILIIIACL 01S9ZSI611 [9€€-N-INH
dudiyg 10 poipaly YOO *ON Ho0q30T pind ‘ON 15D 3
210-£0d - 153 9TYEDIGZ91T 1105 = JOYRIOY UONEZIINDBIBY]) YOUIT, 6-Z-91T
skeqq 09 O Anend ary “ON AVS 5 -2l .03 Hid3d uoyvanT Suydmeg wonguFisa] 139501 ]
IS ‘LNAYL 6985-TLE JuL], 2ANT Braqip/soudngi/isy,gedod
PUROIMILINLL, B3¥(1 N8 2podang 1oyBmIp00) 133f01g *oN] anoydap,L. pruoy Luedumo) 10133[j0)
T 10 T %E_ 780-810-£04 LSANOTA SISATYNY AT VS/AAOLSND 10 NIVHD NVILY 1 TVILNTD ] PAOHEE HOM




. (E0/£0)819-€009-Y

NOILISGASIA |-
aun ] jme( Ag pesadsiq . popa [esodsiq | ATNVS TVNI | o
NOLLXIS =
o] reg . ) L ] - Ag parory | AYOLYYOHVT | .
G
EIURTR Uy | 1] p210}S/AE] PaAIadaY . awnpPecl wrory parotay/Ag peysiibuyay .
w a D)} pasoUY[AF patsminga <
s fare [ PUOIS/AR PaA1202Y aurg [/ored 1P /AR DASMLNeY
s e Ul paIoig/AR paAlaony oty ,rﬁmm EQ.E panowwy/ig vuam.:,..w::om

e . & QN\F}
ool b\\EENWM v\g uj EN@GMM\.N_MW»M %\\ w\ Eﬁaﬂ ot

E PEAOWINA

IO = A ' ! k-\& o ﬁwﬁ 174 4 \uu b \ m._w.
&uﬂmuﬂm , \H.\.H\ atiLy /a0 m\ m?; 0| ‘b u:i\“ \ Wk Eboso
as=0%

u«_m_n T
ot Sept rdd Zus | @ pog- waé“\w
NP =TS et ¢ _ - c - - -
e (suszusqIIng-4 *ausxaH ‘aunuoleay} (WO-PPV) V0928 - YOA ‘19idwod - Vo9 - VOA (1) uﬂ_ o % -4 Nﬁasm\ e/ Ewbu _%a & wor phousig poysibuioy
« XU SNOILLIOOYLSNI TVIDHAS SIWEBN] JULIFAEIS NOISSASSOd 40 NIVHD
\ -1 579/ h-A7 oS EMX81E
aw ], ajdweg B3| uEE/m.m « XIIEIN ‘op a[dweg
suoonsuy SISATVNY HTdINVS
. _u.muan_m
u1 {1} wati sag
awno,
U0k 1A
¢ (s)ramguo)) Jo *oN
23v10 ug Jurpusy Jead
5 JaulEjuoyy Jo ad4£y, 15 Ao/p HPURH [0S
U0 BALIEINY
a¥tony
SMYVINIH/STIVZVH ATdNVS A THISSCd
VIN . ¥IN ' ‘suonerxdQ) qu'] §-7TT
*ON 111 A1v/3uipe] Jo [ *ON A1adoag NSO ol paddiyg
ST THRWUIBA0D OTSATSI6IT 19€6-N-ANH hzovse- £ ...\N e \
juawdyg Jo poypapy| - VoD *ON 00q30T P13 ON ST P
810-€04 . - I 9THEDIGZ-91T 110§ - 9j0Y310g UONRZLINIRIEYT YoUAL], 6-Z-91T
SAB( 09 LI Amend av "ON AVS at s sel ‘S. uoyedo] Budweg wopeudisa 1aforg
. . X S ‘LNTHL 6985-€LE U], 934N 319q1 p/SauEnH 915 4/adod
PUROIELINY, BI¥ N8 2po)2dug J01EUIP1007) 1[0 ] "o anoydop a0 Aueduo) 107331107y
T 0 T &E_ 160-810-£04 LSANOZY SISATYNY ATdNVS/ATO.LSND 40 NIVHD RVALYId TYHLNID g paojucy O I4




3
'

i SHIPFROM U.S. DEPT. OF ENERGY C/O RADIOACTIVE 0000327 5
Company Fluor Hanford' Inc SHIPMENT RECORD Pagel ofl
Address Z-9 Trench / 200W Ship [X] Prepaid [ Coliect 4.
i ip Richland, WA 99352
Cty, Stats, Zlp via X Motor [T AarPsgr [ UPS
Contact M. A. Baechler ] Rail [] AirGarge [ Sitg Garrier
Phone 509-531-0638 SHIPMENT AUTHORIZATION NUMBER 7
2.SHIPTO Markings Applied 6. | For Normal Form only ’ 7.
Company CH2M Hill Hanford Group Radioactive - LSA [] | Identiiy
‘Address 222-S Analytical Laboratory / 200W Radicactive - SCO []| PhysicalForm []Liquid [] Gas
Clty, State, Zip Richland, WA 99352 TypeA - B sofid N
3 mashow Type B with trefoll []]| chemical Form [] Elementa!
Aflention  Z. - SA Deseription 8. [ Metal [ Nitrate
Phone 509-373-4314 LSA 0 Oxide [ ] Mixiure
5.HM Proper Shipping Name: Radioactive Material, | LSA-II U] [] Other
excepted package - empty packaging 7 UN2910 ;chl:l [} [EMERGENGY RESPONSE 9.
excepted package - instruments or articles 7 UN2910 - Telephone — ~
excepted package - limited quantity of material 7 UN2910 | SCO-I E P R EE 3(: 3 . 3800
excepted package - articles manufactured from 7 UN2910 |Labels Applied 10, l—mergency Response Lul e(sﬂ 163
natural or depleted uranium or natural thotium Empty 0 Highway Route Controlled Quantity M
Special Form, n.o.s. 7 UNZ974 o . Exclusive Use Shipment M
. o Radioactive White -1 [ | = :
Low Specific Activity, n.o.s. 7 UN2912 NN with instructions
UN2oge | Radioactive Yellow - II ] )
n.0.s. 7 . +Placards Applied H
L Radicactive Yellow-1ll [ ]
Fissile, n.o.s. 7 UN2818 Siibsidiary Hazard | If Rail Specify:
Surface Contaminated Object 7 UN2913 sidlary Hazar Fissile Excepted, Grams 2. 612E~ 5 D
X Type A Package 7 UN2915 Excepted Package Statement O
Warning — Fissile Material Controlled Shipment. Do Not Load More Than ___°  Packages Per Vehicle. in Loading and Storage Areas, Keep at Least
20 Feet From Other Packages Bearing Radioactive Labels.
11, |No. Pkg] Model Package COC/Spec Serial No. | Seal No. lsotopes T.l. | Ba/Package | Gr. Wt Kg.
11 |vps-Bxkr-|4mzv/x71/5/03/Usa é 3= |n/a Am-241, Du-239 O |s.c0ms | B85

nosc /M4563

(Shipper may describe package in detail on one of the unused lines above}

TOTALS| () 5':{&5 3

92, This is to cemfy

the above named materials are propetly classified, described, packaged, marked and labeled, and are in proper condition for

tra fion e applicable regulations of the Department of Transportatlon
Cettifigr's \Sig OnpeNalf of DOE-RL | Date Organization Complete Cost Code (Inc. End Function)
\ 04/14/2004 |FH Geosciences Supporg|119152ES20
13. TUraCe 1ose Iats of +ackage Dose Rate @ 1 Meter from Surface | Sinears of Guler Container TRUCK LOAD OR EACLUSIVE USE
g <0.005 or mSvihr g 33'§§5eor mSvihr <0,41 Bq (22 dpm) & y Icm22 Surface <2 mSvihr (200 mremvhr)
<050r___ mrem/hr (N+&y) |£050r___ mrem/r (N+R v} <0.04Bq (22dpm) afem? | @ :érr;eters :g_;zms;n;lr]ug mre::{:r)
- . \Y
Additional Data and Insiructions ol 2,2 HIRCM @ e 02 mSvihr (2 mremm/h)
(inc. Readings on Internal Packaging) P (Using N+ y)
Sig r?re Ragdiation Monhitor] Bldg. NJSAHK, |Survey No. Date
. %% Z-G vl |Gr-04-0358 | q/ifoY -
14. . RECEIVER
{Y Crcle Number R GN RECE! SHSNATURE Date
& : 4/rfon

15, _ OFFSITE AUTHORIZATION
Shipment has been inspected and verified to be in compliance with DOT regulations
Authorized Printed | Date
Signature Name
16. AUTHORIZATION FOR SHIPMENT
AIR TRANSPORT |_CARGO AIRCRAFT PASSENGER AIRCRAFT PKg. Dimensions (cm)
CERTIFICATION |[T] Cargo Aircraft Only |[_] Ltd Gty [[] Research/Medical Diagnosis
[ na Labels Applied "] <3 T.1. [[] Human Medical Research
17. _ OFFSITE AUTHORIZATION
Tracking No. Date Shipped Routing ETA
Surveyed By Date Approved Tor Shipment Offsite Date
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1. BHIP FROM U.S. DEPT. OF ENERGY G/O

RADIOACTIVE 0000331 3
company Fluor Hanford, Inc. SHIPMENT RECORD Pagel ofl
Address Z-9 Trench / 200W Ship Prepaid [J coltect 4.

i te. Zip Richland, WA $5352
City, State, ZIp Via Motor ] Aresgr [ UPS
Contact M. A. Baechler [ Rail [] Air Carge ] Site Carrier
Phone 509-531-0638 SHIPMENT AUTHORIZATION NUMBER N/A
2. SHIP TO Markings Applied 6. | For Normal Form only 7.
Company CH2M Hill Hanford Group Radioactive - LSA D Identify ' )
Address 222-5 Laboratory / 200W Radiocactive - SCO []| PhysicalForm []Liquid [] Gas
= )
City, State, Zp Richland, WA 99352 Type A Solid .
2 2. Busha Type B with trefoil [1| chemical Form [] Elemental
i . A. Bushaw — :
Aftention Description - 8. [JMetal [ Nitrate
Phone 509-373-4314 LSA-l O B< oxide [ Mixture
5.HM Proper Shipping Name: Radivactive Material, | LSA-I C ] other
excepted package - empty packaging 7 UN2gfo | LSAI [ [EmERGENCY RESPONSE 5.
excepted package - instruments or articles 7 UN29f0 |SCO- L1 tetephone [509-373-3500
excepted package - limited quantity of material 7 UN2g10 | SCOA E R Guid
excepted package - articles manufactured from 7 UN23%10 |Labels Applied 10. mergency Response Guide(s) | 163
natura! or depleted uranium or natural thorium Empty ] Highway Route Controlled Quantity O
] ; N.0.8. 7 UN2974 . .
Spedial Ft?rm n.o.s Radioactive White - 1 Exclusive U§e Shipment O
Low Speciiic Activity, n.o.s. 7 UN2g912 - with instructions
UN2ggz | Radioactive Yellow -1 []_ )
n.o.s. 7 o Placards Applied |
T . | Radioactive Yellow- Il [] ; ”
Fissile, n.o.s. 7  UNZ2818 silbsidiary Hazard 0 If Rail Specify:
Surface Contaminated Object 7 UN2gi3 | =HPsldiany Haz Fissile Excepted, Grams 3.55E-4
" Type A Package 7 UN291E Excepted Package Statement |

20 Feet From Other Packages Bearing Radivactive Labels.

Warning — Fissile Material Controlled Shipment. Do Not Load More Than N /5 Packages Per Vehicle. In Loading and Storage Areas, Keep at Least

11. [No. Pkg.| Mode! Package COC/Spec Serial No. | Seal No. Isotopes T.l. | Ba/Package |Gr. Wt Kg,
1 VDPS-BXKT- | 4H2V/X71/8/03/UBA | 2/03- N/A Am-241, Pu-229 0 6.61E6 g
fa] ] /M4563 050024
(Shipper may describe package in detail on one of the unused lines above) TOTALS {') (' (I [ 2!
12. | This is to certify that the above named materials are propeily classified, described, packaged, marked and labeled, and are in proper condition for
fran fion agcopding to applicable regulations of the Department of Transportation.
Cerfifigr's Bigng On alf of DOE-RL | Date Organization Complete Cost Code {Inc. End Function)
ﬂ LU 04/16/2004 |FH Geoscilences Support|119152ES520
13. | ourfate Dose e Of Package Dose Rate @ 1 Meter from Surface | emears of Uuter Lontainer TRUCGK LUAD OR EXCLUSIVE USE
<0.005 or mSv/hr Pigkggse or mSvhr <041 Bg 22dpm) § y fom? | Surface <2 mSv/hr (200 mrenvhr)
_ - - 2
0.5 or mrem/hr (N+R v ) | £0.5 or mremv/hr (N+3 v ) <0.04 Bq (2.2 dpm} afem g g;r;eters :g;zmn?;T/L (1 g mrenmfv:g
Additional Data and Instrucfions | absl,té‘zﬁ:,tssRCM or sleeper ;) r 2 mre
{inc. Readings on Internal Packaging) P {Using N+ v)
Signature - Radiation Moniipjing Bldg. NM Survey No. Date ] .
€ — Z-9ce’ 65 | /0t
14. -~ TRANSP ER RECEIVER ’
‘che Numb Eﬁlf !""G%FE U the
el 300 0 (L RN i [0Y
15. N - hd . OFFSITE AUTHORIZATION L !
Shipment has been inspected and verified to be in compliance with DOT regulations
Autharized Printed Date
Sighature Narne
16. AUTHORIZATION FOR SHIPMENT
AIR TRANSPORT |_CARGO AIRCRAFT PASSENGER AIRCRAFT Pkg. Dimensions (cm)
CERTIFIGATION D Cargo Aircraft Only |___| Lid Qty [:I Research/Medical Diagnosis
O na Labels Applied [T <3T.L. [J Human Medical Research
17. OFFSITE AUTHORIZATION
Tracking No. Date Shipped Routing ETA
Surveyed By Date Approved for Shipment Offsite Date

fy {)Apdoai214aint)
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