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CH2M HILL

Hanford Group, Inc.

P.O. ox 1500

Richland, WA 99352

CH2M-0401824

Mr. S. J. Trent, Manager
Environmental Information Systems
Fluor Hanford, Inc.
Post Office Box 1000
Richland, Washington 99352-0450

Dear Mr. Trent:

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

References: I. HNF-SD-CP-QAPP-016, "222-S Laboratory Quality Assurance Plan,"
Revision 8, dated January 29, 2004.

2. 216-Z-9 Trench Characterization Borehole Sampling and Analysis
Concurrence for Analytical Requirements, dated October 2, 2003.

3. Interoffice Memorandum, H. L. Anastos, FH, to Distribution,
"Semi-Volatile Organic Compound Analysis," FH-0300526, dated
February 3, 2003.

4. Interoffice Memorandum, H. L. Anastos, FH, to Distribution, "Volatile
Organic Compound Analysis," FH-0300583, dated February 3, 2003.

5. SW-846, "Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods," Revision 3, U.S. Environmental Protection Agency,
Washington, D.C., dated December 1996.

This letter and four attachments represent the final analytical data report for the soil samples
from the 216-Z-9 characterization borehole that were received at the 222-S Laboratory between
March 24 and April 21, 2004. The samples were analyzed in accordance with Reference I
through Reference 5.
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O CH2MHILL
Hanford Group, Inc.

June 17,2004



Mr. S. J. Trent
Page 2
June 17, 2004

CH2M-0401824

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

Very truly yours,

62 Cc~-d~a4 ~tr
Ruth A. Bushaw, Project Coordinator
Analytical Project Management
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0) 0 0 0 0 0 3
CH2M-0401824 6/17/2004 7:53 AM



CH2M-0401824

Attachment 1

NARRATIVE

Consisting of 14 pages, including coversheet
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Attachment I
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-S Laboratory between March 24 and April 21, 2004. The samples were analyzed in
accordance with the 222-S Laboratory Quality Assurance Plan (Reference 1), 21 6-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.

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 222S20040061-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, mediutn coarse sand.

SDG 222S20040073-This SDG consists of three customer samples numbered B18XW3,
Bl8XR8, and B190T8-A. Samples BL8XW3 and B18XR8 were collected on April 8,2004.
Sample BI8XW3 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 B18XR8, 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 B18XR8 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 B190T9-A was collected and delivered to the laboratory on April 15, 2004. As received,
it was labeled as B 1 90T8 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 222S20040100-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 BI 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 17N68 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 S04M0001 15. The bottle chosen for the sample analysis contained
the beige sand, while the bottles chosen for the mqatrix spike (MS) and matrix spike duplicate
(MSD) analyses both contained the darker brown 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 222S20040101-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 in the analytical instructions,
indicating good precision was obtained.
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As noted in Section 2.0 for B191Y4, 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
B 1 8XR8. 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.

5.0 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
p±g/mL.

5.1 VOLATILE ORGANIC COMPOUND ANALYSIS ISSUES

Sample B18XW3 (S4MOO0096-The concentration reported for carbon tetrachloride (CC14)
exceeded the calibration range for the requested low-level VOC analysis. Therefore, the result of
260 ptg/kg should be considered an estimate. Since the entire sample was used in process during
the first analysis, no reanalysis was possible. Sample B18XR8 (SO4M000095) was collected at
the same time on the same day. This sample was submitted to the laboratory for high-level VOC
analysis. No CC14 was detected in this sample at a detection limit of 240 pig/kg. For the high-
level VOC analysis, some of the CC14 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.

3
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Sample B17N64 (SO4MOO0115)--The concentration reported for acetone exceeded the
calibration range for the requested low-level VOC analysis. Therefore, the result of 170 pg/kg
should be considered an estimate. Since the entire sample was used in process during the first
analysis, no reanalysis was possible. Sample B17N68 (SO4MG001 16) 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 pg/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 (SO4MOO0118)-The concentration reported for CC14 exceeded the calibration
range for the aliquot that was preserved for low-level VOC analysis. Therefore, the result of
290 pg/kg should be considered an estimate. Since opening the sample vial greatly compromises
low-level VOC analysis, no low-level reanalysis was requested. Sample Bl91Y4-A
(S04M000123) was an aliquot removed from the same sample vial and preserved for high-level
VOC analysis. For this analysis, CC14 was not detected at a detection limit of 130 pg/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

6.1 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 BI8XR8. 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.

b. Uranium (U) was detected in the blank that was prepared and analyzed with sample
B18XR8 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.

c. Thorium-232, 23sU, and 238U 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.

d. Beta activity was detected in the blank prepared and analyzed with sample B I 8XR8 for
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.

e. Nitrite (NO2) was detected in the water digest preparation blank analyzed with sample
B18XR8. However, the contamination was considered insignificant because no NO2 was
detected in the sample.

f. Acetone was detected in the blanks analyzed with samples B I 8XR8 (S04M000095)
(high-level VOC), B18XW3 (S04M000096) (low-level VOC), and B17N64-A
(SO4M000124) (low-level VOC). For sample B18XR8, no acetone was detected in the
sample, so the blank contamination was considered insignificant. For sample B17N64-A,
the blank result was less than the EQL and was considered insignificant. But for sample
BI8XW3, 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 B 1 8XW3.

g. 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.
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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 23 U and 234U
had RPDs greater than 20%, the sample results were all less than 10 times the reported detection
limits. For 9Sr, 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. One MS and one MSD was analyzed for each
analytical batch. The SDGs were batched as indicated below.

a. Batch 1

b. Batch 2

c. Batch 3

d. Batch 4

e. Batch 5

Low-level batch:
SDG 222S20040061 only - B17N61 (SO4M000022) was the only sample
in this batch; MS and MSD analyzed with this sample.

High-level batch:
SDG 222S20040073 only - B1 8XR8 (S04M000095) was the only high-
level sample in this batch; MS and MSD analyzed with this sample.

Low-level batch:
SDG 222S20040073 only - BI8XW3 (SO4M000096) was the only low-
level sample in this batch; MS and MSD analyzed with this sample.

Low-level batch:
SDG 222S20040100 - B17N64 (SO4M0001 15); MS and MSD analyzed
with this sample.
SDG 222S20040101 - B191Y4 (SO4MOO01 18); no additional QC run
with this sample.

Low-level batch:
SDG 222S20040100 - B17N64-A (SO4M000124); 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 222S20040100 - B17N68 (S04M000116); MS and MSD analyzed
with this sample.
SDG222S20040101 -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 B17N61 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 evaluated 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. MSIMSD Recoveries and RPD for VOA for B17N61.

Benzene 88 88 0
Chlorobenzene 90 88 2

1,1-Dichloroethene 70 75 7

Toluene 87 86 1

Trichloroethene 88 88 0

7
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Table 2. MS/MSD Recoveries and RPD for VOA for B18XW3.

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 B18XR8.

Benzene 1 1 1

Chlorobenzene 9 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 B17N68.

Benzene 99 109 10

Chlorobenzene 109 114 4

1, 1-Dichloroethene 85 84 1

Toluene 106 117 10

Trihlrothne91 96 5

8
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Table 6. MS/MSD Recoveries and RPD for SVOA for B18XR8.

Phenol 87 92 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-Dinitrotoluene 80 85 6

Pentachlorophenol 72 76 5

Pyrene 79 86 8

Table 7. MS/MSD Recoveries and RPD for PCB for BI8XR8.

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 indicated with an (E).
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Table 8. Opportunistic Compound Results for VOC.

1500 (20) (E) ND 301 (19) ND 947 (22) (E)

Tetrahydrofuran 109-99-9 pg/kg 9.6 (2.2) (J) 112(1.8) 93(2.4) 36(1.7) ND 51(2.0)

2-Hexanone 591-78-6 pig/kg ND 1.3 (0.6) (J) 1.3 (0.8) (J) 7.6 (0.6) ND 1.5 (0.6) (J)

2-Pentanone 107-87-9 jig/kg ND ND 6.6 (2.4) (J) 6.0 (1.7) (J) ND ND

Carbon disulfide 75-15-0 pg/kg ND ND ND ND ND 11(0.9)

Styrene 10042-5 jig/kg ND ND ND ND ND 2.9 (0.7) (J)

1,2-Dibromo-3- 96-12-8 jig/kg ND ND .ND ND ND 588 (75) (J)
chloropropane

ND-Not detected.

n-Butanol 71-36-3 260 (25)
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For sample B17N61 (SO4M000022), 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 TICs 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 B 1 7N61 (SO4M000022), 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 "7 Np, the EQL is five
times the reported MDL. For total alpha, total beta and 9Sr, the EQL is three times the reported
MDL. For the determination of isotopic 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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Table 9. Tentatively Identified Compounds from VOC Analysis.

2-Propanol, 2-methyl- (tert-
butanol)

75-65-0 pg/kg 4.3 ND ND ND ND

1-Hexanol, 2-ethyl 104-76-7 Rg/kg 8.5 ND ND ND ND

Butanal 123-72-8 pg/kg ND 18 ND ND ND

Methane, nitro 75-52-5 pg/kg ND 5.5 ND ND ND

2,5-Cyclohexadiene-1,4-dione, 719-22-2 pg/kg ND 4.5 6.2 ND ND
2,6-bis(1,1 -dimethylethyl)-

1-Hexanol, 2-ethyl 104-76-7 pg/kg ND 24 ND 12 ND

Ethane, hexachloro 67-72-1 pg/kg ND 5.2 ND 15 ND

Isopropyl alcohol 67-63-0 pg/kg ND ND ND ND 10

Pentanal 110-62-3 pig/kg ND ND ND 8.9 ND

Hexanal 66-25-1 jig/kg ND ND ND 13 ND

Ethene, tribromo 598-16-3 jig/kg ND ND ND 5.7 ND

Benzoic acid, 2-
[(trimethylsilyl)oxy]-, 3789-85-3 pg/kg ND ND ND ND 6.3
trimethylsilyl ester

ND-Not detected.



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 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. I-1
beta

GEA Environmental digest LA-548-121 Rev. F-5

9"Sr Environmental digest LA-220-103 Rev. F-10
23Np Environmental digest LA-933-141 Rev. H-7
2 38PU, 23 Pu Environmental digest LA-953-104 Rev. D-1
24AM Environmental digest LA-953-104 Rev. D-1

VOA Direct LA-523-1 18 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. 1-0 Organic extraction procedure: LA-523-138 Rev. D-0
Distillation procedure: LA-544-112 Rev. A-1

13
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CORE NUMBER: 222s20040061
SEGMENT #: B17N61

SEGMENT PORTION: VOA

Sample# R A# Analyte Unit Standard X Blank Result Duplicate Average RPO % Spk Rec % Det Limit Count Err%
S04M00022 )Vinyl Chloride - ua/ a. n/a <1.5 <1.7 n/a n/a n/a n/a 2 n/a
S04MO000022 -Chloromethane ug/Kg n/a <1.6 <1.8 n/a n/a n/a n/a 2 n/a
50414000022 IMethyLene Chloride /a n/a <1.3 <1.4 n/a n/a n/a n/a
S04M000022 -Acetone ug/Kg 1.1e+02 <0.92 26 n/a n/a n/a 1.1e+02 1 n/a
S04M000022 1.1-Dichloroethane ug/Kg n/a <0.80 <0.88 n/a n/a n/a n/a 0.9 n/a
S04M000022 12-Dichloroethene (cis & tran uq/Kg n/a <1.4 <1.5 n/a n/a n/a n/a 1 n/a
S04M000022 Chloroform uq/Kg n/a <0.72 0.96 n/a n/a n/a n/a 0.8 n/a
SO4M000022 I 2-Dichloroethane ug/Kg n/a <0.76 <0.84 n/a n/a n/a n/a 0.8 n/a
S04MX000022 2-Butanone uj/Ks 1.1e+02 <0.82 36 n/a n/a n/a 1.Oe+02 0.9 n/a
S04M000022 1.1.1-Trichloroethane uq/Kq n/a <0.70 <0.77 n/a n/a n/a n/a 0.8 n/a
S04N000022 Carbon Tetrachloride uq/Kq n/a <1.3 19 n/a n/a n/a n/a I n/a
S 4000022 Trichloroethene ug/Kg 90 <0.86 <0.95 n/a n/a n/a 88 0.9 n/a
S04M000022 Benzene ug/Kg 88 <0.66 <0.73 n/a n/a n/a 88 0.7 n/a
S04M000022 4-Methyl-2-pentanone u/Kq 1.Oe+02 <0.74 <0.82 n/a n/a n/a 1.0e+02 0.8 n/a
S04M000022 Tetrachloroethene ug/Kg n/a <0.70 <0.77 n/a n/a n/a n/a 0.8 n/a
S041000022 - Toluene ug/Kg 86 <0.64 <0.71 n/a n/a n/a 87 0.7 n/a
S4000022 Chlorobenzene u/ 91 <0.76 <0.84 n/a n/a n/a 90 0.8 n/a
S04M000022 I Ethylbenzene uc/Kg n/a <0.98 <1.1 n/a n/a n/a n/a 1 n/a
S041000022 I Xylenes (total) nuq/K/ 1 gi-q n/a n/a h/a. n/a 2 n/a
S04M000022 I 1.1-Dichloroethene ug/K1 73 <0.76 <0.84 n/a n/a n/a 70 0.8 n/a
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Data Summary Report

CORE NUMBER: 222S20040073
SEGMENT #: B18XR8

SEGMENT PORTION: Acid Di est _

Sample# R A# Analyte - Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%

s04M000103 A ISilver -ICP-Acid Digest 95.8 <4.00e-03 <0.743 0.924 n/a n/a 94.5 0.74 n/a

S04M000103 A Arsenic -ICP-Acid Digest ug/q 113 <0.0514 <9.55 <9.63 n/a n/a 111 9.6 n/a

S04K4000103 A Barium -ICP-Acid Digest uq/q 97.8 <7.30e-03 43.4 46.7 45.1 7.42 96.9 1.4 n/a

0414000103 r Beryitiu -lCP-Acid Digest | 103 <7.70e-03 <1.43 <1.44 n/a n/a 102 1.4 n/a

S04K000103 A Bismuth -ICP-Acid Digest ug/9 94.9 <0.0508 <9.44 <9.52 n/a n/a 94.6 9.4 n/a

S04M000103 A Cadmium -ICP-Acid Digest ua/j 94.6 <4.20e-03 11.7 13.0 12.4 10.5 92.4 0.78 n/a

S04M000103 A Chromium -ICP-Acid Digest ua/a 97.3 0.0496 15.5 15.1 15.3 2.34 95.5 2.7 n/a
S04M000103 A Cower -ICP-Acid Digest ua/o 97.6 <7.90e-03 13.2 13.7 13.4 3.63 96.4 1.5 n/a

S041000103 A Lithim -ICP-Acid Digest u100 <8.ie-03 10.4 11.3 10.8 8.29 99.6 1.5 /

S04M000103 A Manganese -ICP-Acid Digest y/ 95.5 <3.40e-03 310 336 323 8.22 0.63 n/a

S04MO0103 A NickeL -ICP-Acid Digest u j/ 97.4 0.0142 25.4 27.4 26.4 7.45 94.5 2.3 n/a

S04M000103 A Phosphorus -ICP-Acid Digest / 95.9 <0.0556 533 557 545 4.26 98.8 10 n/a

5041000103 A Lead -ICP-Acid Digest u 91.4 <0.0246 5.76 7.11 6.44 20.9 89.8 4.6 n/a

0414000103 r Antimony -ICP-Acid Digest uq/q 93.3 <0.0502 <9.32 <9.41 n/a n/a 79.5 9.3 n/a

04M000103 A SeLeniut -1W-Acid Digest YL/q 96.8 <0.0494 <9.18 <9.26 n/a n/a 96.4 9.2 n/a

50411000103 A Strontitn -ICP-Acld Digest / 99.6 <3.30e-03 15.2 17.3 16.3 13.0 98.4 0.61 n/a

0411000103 A Zinc -[CP-Acid Diiest uq/Q 92.3 <6.90e-03 42.3 42.6 42.4 0.808 91.3 1.3 n/a

SEGMENT PORTION: Environmental Acid Digest - -

SapLe# R A# Anatyte Unit Standard % Blank Result Duplicate Average RPD % lSk Rec % Det Limit Count Err%
S04MOO0104 E Uranium by Phosphorescence ug/ j 94.8 5.66e-03 1.22 1.66 1.44 30.6 80.4 0.83 n/a

5041000104 E Pu-239/240 TRU-SPEC Resin uCi/q 90.9 <1.22e-04 2.26e-03 2.61e-03 2.44e-03  14.4 n/a 1.3e-04 2.0

S04M0O0104 E Pu-238 by TRU-SPEC Resin lonExuCi/q n/a <1.31e-04 6.57e-04 5.45e-04 6.Ole-04  18.6 n/a 1.4e-04  2.8

S04M000104 E Np237 by TTA Extraction uCi/ 103 <2.34e-05 2.89e-05 2.45e-05 2.67e-05 16.5 n/a 3.8e-05 80

S04M000104 E Thoriun-232 by ICP/MS ug/g 103 0.319 6.36 5.71 6.04 10.7 94.2 9.6e-04 n/a

S04M000104 E Uranium-233 by ICP/MS Acid Dig ug/g n/a <3.60e-03 3.24e-04 2.53e-04 2.88e-04  24.5 n/a 7.2e-05 n/a

S0414000104 E Uranium-234 by ICP/MS Acid Dig ug/q n/a <1.20e-03 6.78e-05 5.44e-05 6.11e-05 22.0 n/a 2.4e-05 n/a

S04M000104 E Uranium-235 by ICP/MS Acid Dig ug/q 99.9 9.74e-03 6.79e-03 6.44e-03  6.62e-03 5.39 109 8.8e-05 n/a

S04M000104 E Uraniui-238 by ICP/MS Acid Dig uy/q 101 1.38 0.922 0.910 0.916 1.35 98.5 4.4e-03 n/a

0414000104 E Cobatt-60 by GEA uCi/g 103 <1.37e-05 <1.53e-05 <1.37e-05 n/a) n/a n/a 1.5e-05 n/a
s4K 000104 E Antimony-125 by GEA uci/q n/a <3.69e-05 <3.47e-05 <3 .75e-05 n/a n/a n/a 3.5e-05 n/a
044000104 E Cesiun-134 by GEA uCi/g n/a <1.10e-05 <1.25e-05 <1.20e-05 n/a n/a n/a 1.3e-05 n/a
S04M000104 E Cesiun-137 by GEA uCi/g 108 7.09e-05 <2.61e-05 <2.54e-05 n/a n/a n/a 2.6e-05 n/a
504M000104 E Europium-152 by GEA n/a <1.96e-05 <2.07e-05 <2.12e-05 n/a n/a n/a 2.le-05 n/a

S0414000104 E Europium-154 by GEA uCi/g n/a <4.87e-05 <4.40e-05 <4 .77e-05 n/a n/a n/a 4.4e-05 n/a

504M000104 E Europium-455 by GEA. uci/g n/a <1.68e-05 <2.06e-05 <2.11e-05 n/a n/a n/a 2.1e-05 n/a

S04M000104 E Am-241 by TRU-SPEC Resin lonEx uCi/g 104 <0.0166 0.309 0.299 0.304 3.29 n/a 0.032 2.3

S04M000104 E Atpa Env: SoLids/Miscs uCL/O 100 <6.5le-05 0.296 0.279 0.288 5.91 85.8 .5e-04 1.2

364M000104 E Beta in Env. Solids/Misc uCI/g 109| 1.84e-03 0. 0.05 0.0509 0.0528 7.38 108 4.Ze-04 2.4

504M000228 E Sr-89/90 Env. Solids uCi/q 1011 <4.05e-07 7.41e-07 5.08e-07 6.24e-071 37.3 n/a 7.9e-07 82
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SEGMENT PORTION: NH4 Distillation

sample# RA#Anate Unit Standard % Blank Result Duplicate Average RPD %lSpk Rec %IDet Limit Count Err%
ISU4MUflO105 IS jAoniun lon-IC-Dionex 100 lug/ 103 <0.100 1921 161 177 17.8 83.6 1.1e+02 n/a

SE GMENT PORTION: PCB

SanvLe# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S04M000107 ArocLor-1016WET by SW-846 8082 uj/Kj n/a <16 <39 n/a n/a n/a n/a 4.e+Ol n/a
Sg4000107 Aroctor-1221WET by SI-846 8082 ug/Kj n/a <5.2 <12 n/a n/a n/a n/a 1.e+01 n/a
S04M000107 Aroctor-1232WET by SW-846 8082 7q/j n/a <92 <2.2e+02 n/a n/a n/a n/a 2.e+02 n/a
S04M000107 ArocLor-1242WEr by SW-846 8082 uq/Kq n/a <17 <40 n/a n/a n/a n/a 4.e+01 n/a
S041000107 ArocLor-1 248WET by SW-846 8082 u/Kj n/a <5.3 <13 n/a n/a n/a n/a 1.e+01 n/a
S04M000107 Aroclor-1254WET by SW-846 8082 uy/Kg 84 <3.1 <7.4 n/a n/a n/a 86 7 n/a
S04M000107 Aroctor-126WET by SW-846 8082 ug/Kg n/a <23 <54 n/a n/a n/a n/a 5.e+01 n/a

SEGMENT PORTION: Parent

Sample# R A# Analyte Unit Standard %I Blank Result Duplicate Average RPD % Spk Rec I Dot Limit Count ErrI
S04M000101 Cyanide Water Distillation u/qj102 <0.550: <0.451 <0.405 n/a n/a 99.0 0.45 n/a
S04M000101 Mercury by CVAA (PE) with FIAS uy/j 104 <1.00e-04 0.0900 0.0960 0.0930 6.45 98.0 0.040 n/a
SO414000101 p on Solid Sales I a n/a 5.97 5.99 5.981 0.3341 n/a 0.010 n/a
S04M000101 _Sulfide by icrodist. & ISE uy/q 90.7 <0.158 <14.6 14.61 n/a 87.2 1! n/a

SEGMENT PORTION: SVOA

Sarple# R A# Analyte Unit Standard % Blank ResuLt Duplicate Average RPD % Sok Rec % Det Limit Count Err%
S04000106 Pentachlorophenol ug/Kg 74 <4.0e+02 <9.6e+02 n/a n/a n/a 72 1.e+03 n/a
S04M000106 Phenol uq/Kq 86 <4.0e+02 <9.6e+02 n/a n/a n/a 87 i.e+03 n/a
50414000106 2-Chlorophenot uq/Kg 80 <4.0e+02 <9.6e+02 n/a n/a n/a 81 1.e+03 n/a
S04M000106 Pyrene ug/Kg 91 <4.0e+02 <9.6e+02 n/a n/a n/a 79 1.e+03 n/a
S04M000106 N-Nitroso-di-n-propylamine ug/Kq 86 <4.0e+02 <9.6e+02 n/a n/a n/a 82 1.e+03 n/a
S04M000106 1.2,4-Trichlorobenzene SV ug/Kg 89 <4.0e+02 <9.6e+02 n/a n/a n/a 83 1.e+03 n/a
S04M000106 4-Chloro-3-methylphenot ug/Kq 85 <4.0e+02 <9.6e+02 n/a n/a n/a 85 1.e+03 n/a
S04M000106 Acenaphthene ug/Kg 94 <4.0e+02 <9.6e+02 n/a n/a n/a 88 1.e+03 n/a
S04M000106 1 4-NitrophenoL uq/Kg 83 <4.0e+02 <9.6e+02 n/a n/a n/a 86 1.e+03 n/a
S041000106 2,4-Dinitrotoluene ug/Kg 85 <4.0e+02 <9.6e+02 n/a n/a n/a 81 1.e+03 n/a
S04a000106 2-Methylpheno uq/Kg n/a <4.0e+02 <9.6e+02 n/a n/a n/a n/a 1.e+03 n/a
S041000106 3 & 4 MothyIpenot Total uZ/Kg n/a <4.Oe+02 <9.6e+02 n/a n/a n/a n/a I.e+03 n/a
s41000106 -1.4-Dichlorobenzene ug/Kg 84 <4.0e+02 <9.6e+02 n/a n/a n/a 75 1.e+03 n/a
S04K000106 I Tri-n-butylphosphate ug/Kg n/a <4.0e+02 <9.6e+02 n/a n/a l n/a 1.e+03 n/a

SEGMENT PORTION: VOA - -

Sample# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S04M000095 Vinyl Chloride ug/Kg n/a <6.0e+02 <5.6e+02 n/a n/a n/a n/a 6.e+02 n/a
S04M000095 Chloromethane ug/Kg n/a <6.6e+02 <6.2e+02 n/a n/a n/a n/a 6.e+02 n/a
504M000095 Methylene Chloride ug/Kg n/a <2.5e+02 <2.4e+02 n/a n/a n/a n/a 2.e+02 n/a
S04M000095 Acetone ug/Kg n/a 8.5e+02 <1.7e+02 n/a n/a n/a n/a 2.e+02 n/a
S04M000095 1 1-Dichloroethane ug/Kg n/a <3.2e+02 <3.0e+02 n/a n/a n/a n/a 3 .e+02 n/a
SO4M000095 I 1,2-Dichloroethene (cis & tran uq/Kg n/a <2.8e+02 <2.6e+02 n/a n a n/a n/a 3.e+02 n/a
S04M000095 L- Chloroform ug/Kg n/a <1.4e+02 <1.4e+02 n/a n/a n/a n/a 1.e+02 n/a
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S ple# R A# Analyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec X Det Limit Count Err%
SO M000095 1.2'Dichloroethane ug/Kg n/a <1.5e+02 <1.4e+02 n/a n/a n/a n/a 1.e+02 n/a
S04M000095 2-Butanone un/Kq n/a <1.6e+02 <1.5e+02 n/a n/a n/a n/a 1.e+02 !/a
TI44000095 1.1 1-Trichloroethane ug/Kg n/a <1. 4e+02 <1.3e+02 n/a n/a n/a n/a 1l.e+02 ra
S04M000095 Carbon Tetrachloride ug/Kg n/a <2.6e+02 <2.4e+02 n/a n/a n/a n/a 2.e+02 n/a
S04M000095 Trichloroethene ug/Kg 1.0e+02 <1.7e+02 <1.6e+02 n/a n/a n/a 89 2.e+02 n/a
S0414000095 Benzene ug/Kg 1.Oe+02 <1.3e+02 <1.2e+02 n/a n/a n/a 91 1.e+02 n/a
S04M000095 4-Methyl-2-pentanone ug/Kq n/a <1.5e+02 <1.4e+02 n/a n/a n/a n/a 1.e+02 n/a
04M000095 TetrachLoroethene - ug/Kg n/a <1.4e+02 <1.3e+02 n/a. n/a. n/a n/a 1.e+O2 n/a

504)000095 Toluene u/Kq 96 <1.3e+02 <1.2e+02 n/a n/a n/a 89 1.e+02 n/a
04N000095 - Chlorobenzene u/- 1.Oe+02 <1.5e+02 <1.4e+02 n/a n/a n/a 91 1.e02 n/a

504)000095 Ethylbenzene ug/Kq n/a <2.0e+02 <1.8e+02 n/a n/a n/a n/a 2.e+02 n/a
5041000095 Xylenes (total) uq/Kg n/a <3. 2e+ 02 <3.0e+02 n/a/ n/a 3.e+02 n/a
5041000095 1,1-Dichloroethene u j/Kg 1.2e+02 <1.5e+02 <1.4e+02 n/a n/a n/a 92 1.e+02 n/a

SEGMENT PORTION: Water Digest

SampLe# R A# Analyte Unit Standard X Blank Result Duplicate Average RPD % Spk Ret X Det Limit Count Err%
S04M1000102 W Fluoride IC SW846 ug/g 97.6 <0.0120 <24.9 <24.7 n/a n/a 102 -- n/a
504M000102 W Chloride SW-846 uq/q 94.0 <0.0170 39.7 61.7 50.7 43.5 95.2 3 n/a
S041000102 W Nitrite IC SW846 ug/g 96.0 0.130 <224 <222 n/a n/a 96.4 2.2e+02 n/a
S04M000102 W ftrate by IC 5146 uq/q 98.4 <0.139 5.91e+03 6.26e+03 6.09e+03 5.75 101 2.9e+02 n/2
S04M000102 W Phosphate by IC 5W846 ug/9 98.5 <0.120 <249 <247 n/a n/a 98.3 2.5e+02 n/a
S04M000102 W Sulfate by IC SW846 ug/g 95.8 <0.138 <287 <284 n/a n/a 97.8 2.9e+02 n/a
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Attachment 2
Z9 TRENCH5

Data Siunmary Report

CORE NUMBER: 222S20040073
SEGMENT #: 818XW3

SEGMENT PORTION: VCA

Sanple# R A# Anatyte Unit Standard % Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S04M000096 Vinyl ChLoride ug/Kg n/a <1.5 <1.3 n/a n/a n/a n/a I n/a
S04M000096 Chtoromethane ug/Kg n/a <1.6 <1.5 n/a r./a n/a n/a 1 n/a
S041000096 Methylene Chloride ug/Kg n/a 1.3 1.1 n/a n/a n/a n/a I n/a
504M000096 Acetone ug/Kg n/a 10 51 n/a n/a n/a n/a 0.8 n/a
S0414000096 1,1-Dichloroethane ug/K n/a <0.80 <0.72 n/a n/a n/a n/a 0.7 n/a
50414000096 1.2-Dichloroethene (cis & tran ug/K n/a <1.4 <1.2 n/a n/a n/a n/a I n/a
S04M000096 Chloroform us/Kg ri/a <0.72 15 n/a n/a n/a n/a 0.6 n/a
S04N000096 1.2-Dichtoroethane ug/Kg n/a <0.76 <0.68 n/a n/a n/a n/a 0.7 n/a
S04M000096 12-Butanone uq/Kq n/a 0.94 27 n/a n/a n/a n/a 0.7 n/a
5041000096 __ ,11-Trichioroethane ug/Kg n/a <0.70 <0.63 n/a n/a n/a n/a 0.6 n/a
S041000096 Carbon Tetrachloride ug/Ks n/a <1.3 2.6e+02 n/a n/a n/a n/a I n/a
S04M000096 Trichloroethene ug/Kg 1.0e+02 <0.86 <0.77 n/a n/a n/a 1.0e+02 0.8 W/
S041000096 Benzene ug/Kg 1.0e+02 <0.66 <0.59 n/a n/a n/a 1.0e+02 0.6 n/a
S041000096 _ 4-MethyL-2-pentanone ug/Kg n/a <0.74 <0.66 n/a n/a n/a 0.7 n/a
S04M000096 TetrachLoroethene u/K en/a <0.70 0.94 n/a n/a n/a n/a 0.6 n/a
S041000096 Toluene ug/Kq 96 <0.64 <0.57 n/a n/a n/a 95 0.6 n/a
8041000096 ChLorobenzene ug 1.Oe+02 <0.76 - <0.68 n/a n/a n/a 99 0.7 n/a
804000096 _ Ethylbentene u n/a <0.98 <0.88 n/a n/a n/a n/a 0.9 n/a
I04M000096 Xylenes (totaL) uq/Kg n/a <1.6 <1.4 n/a n/a n/a n/a 1 n/a
I04M000096 1 1-DichLoroethene lug/Kq 97 <0.76 <0.68 n/a n/a n/a 94 0.7 n/a

Page: 4
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Attachment 2
Z9 TRENCH5

Data Stmuary Report

CORE NIMBER: 222S20040073
SEGMENT #: B190T8-N v Ll23oQ
SEGMENT PORTION: Envirornmentat Acid Digest

ISaple# RA#IAnatyte . Unit IStandard XI Blankl Resultl Duplicatel Average RPD %ISDk Rec XI Det LimitlCount Err%
S04M000108 Pu-239240 TRI-SPEC Resin uCi/q 111 <1.2 6e-03 4.99e-03 5.79e-03 5.39e-03 14.8 n/a 1.3e-03 4.4
S04M000108 E Pu-238 by TRU-SPEC Resin lonEx uCi/ I n/a <1.46e-03 <1.48e-03 <1.86e-03 n/a n/a n/a 1.5e-03 I.e+02
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Attachment 2
29 TRENCH5

Data Summary Report

CORE NUMBER: 222S20040100
SEGMENT #: B17N64

SEGMENT PORTION: VOA

Sawpe# -R A# Anayte. Unit Standard % Blank ResuLt Duplicate Average RPD X Spk Rec % Det Limit Count Err%
S04M000115 Vinyt Chloride ug/Kg n/a <1.5 <1.8 n/a n/a n/a n/a -L nja

S04M000115 ChLoromethane uA/Kg n/a 1.6 <2.0 n/a n/a nfa n/a 2 n.2 a
s04M000115 MethyLene Chloride u/Kg n/a <1.3 <1.5 n/a n/a n/a n/a I n/a
S04M000115 Acetone uq/Kg n/a <0.92 1.7e+02 n/a n/a n/a n/a 1 n/a

S04MO0Oi15 1,1-DichLoroethane ug/Kg n/a <0.80 <0.96 n/a n/a n/a n/a 1 n/a

S04M000115 -12-Dichioroethene (cis & tran ug/K2 n/a <1.4 <1.6 n/a n/a n/a n/a 2 -/a
S04K000115 Chloroform ug/Kg n/a <0.72 8.7 n/a n/a n/a n/a 0.9 n/a
S04M000115 1 2-DichLoroethane ug/Kg n/a <0.76 <0.91 n/a n/a n/a n/a 0.9 n/a
S04M000115 2-Butanone us/Kg n/a <0.82 75 n/a n/a n/a n/a 1 n/a

sO4M000115 1 11-TrichLoroethane ug/Kg n/a <0.70 <0.84 n/a n/a n/a n/a 0.8 n/a
S04M000115 lCarbon Tetrachloride ug/Kg n/a <1.3 92 n/a n/a n/a n/a 1 nJa
S04M000115 Trichtoroethene ug/Kg 1.Oe+02 <0.86 <1.0 n/a n/a n/a 1.0e+02 I n/a
S04M000115 Benzene ug/Kg 1.0e+02 <0.66 <0.79 n/a n/a n/a 1.Oe+02 0.8 n/a
504M000115 4-MethyL-2-pentanone ug/K n/a <0.74 1.2 n/a n/a n/a n/a 0.9 n/a
S04M000115 TetrachLoroethene ug/Kg n/a <0.70 2.0 n/a n/a n/a n/a 0.8 n/a
504M000115 Toluene ug/Kq 97 <0.64 1.3 n/a n/a n/a 94 0.8 n/a
504M000115 chtorobenzene ug/Kj 1.0e+02 <0.76 <0.91 n/a n/a n/a 1.0e+02 0.9 n/a
!04000115 Ethytbenzene uq/Kg n/a <0.98 <1 2 n/a n/a n/a n/a 1 n/a
S04M000115 XyLenes (total) ug/Kg n/a <1.6 <1.9 n/a na n/a n/a 2 n/a
S04M000115 1.1-DichLoroethene ug/Kg 95 <0.76 <0.91 n/a n/a n/a 94 0.9j. n/a



16-jun-2004 07:58:14
k-0002-1(21)

Attachment 2
29 TRENCH5

Data Suimnary Report

CORE NUMBER: 222S20040100
SEGMENT #: B17N64-A

SEGMENT PORTION: VGA -

Sampte# A# Anatyte - Unit Standard X Blank Result Ouplicate Average RPO % Spk Rec X Det Limit Count Err%
S04M000124 Vinyl Chloride ug/Kg n/a <1.5 <1.3 n/a n/a n/a n/a 1 n/a
5044000124 Chloromethane u/K Va <1.6 <1.4 n/a nl. n/a n/a 1 n/a
S04M000124 Methylene Chloride ug/Kq n/a <1.3 <1.1 n/a n/a n/a n/a 1 n/a
S04M000124 Acetone jug/Kg n/a 7.2 79 n/a n/a n/a n/a 0.8 n/a
SD4M000124 1.1-Dichloroethane u/Kg n/a <0.80 <0.67 n/a n/a n/a n/a 0.7 n/a
S04M000124 1,2-Sichoroethene (cis & tran ug/Kg n/a <1.4 <1.2 n/a n/a n/a n/a I n/a
O41M000124 Chtoroform ua/Kg n/a <0.72 13 n/a n/a n/a n/a 0.6 n/a
S04M000124 1,2-Dichioroethane uq/K n/a <0.76 <0.64 n/a n/a n/a n/a 0.6 n/a
S0414000124 -2-Butanone ug/K n/a 0.95 80 n/a n/a n/a n/a 0.7 n/a
SO4M000124 1.1.1-Trichloroethane ug/K n/a <0.70 <0.59 n/a n/a n/a n/a 0.6 n/a
S04M000124 lCarbon Tetrachloride ug/Kg n/a <1.3 2.4e+02 n/a n/a n/a n/a 1 n/a
S04M000124 Trichioroethene uq/K! 99 <0.86 <0.72 n/a n/a n/a n/a 0.7 n/a
S04M000124 Benzene uq/Kq 98 <0.66 <0.56 n/a n/a n/a n/a 0.6 n/a
S04M000124 4-Methy1-2-pentanone u/Kg n/a <0.74 <0.62 n/a n/a n/a n/a 0.6 n/a
£04M000124 Tetrachioroethene u/K n/a <0.70 5.4 n/a n/a n/a n/a 0.6 n/a
S041000124 Toluene ug/Kg 95 <0.64 <0.54 n/a n/a n/a n/a 0.5 n/a
£044000124 - Chorobenzene ug/Kq 97 <0.76 <0.64 n/a n/a aa/0.6 na
£04M000124 - Ethytbenzene ug/K n/a <0.98 <0.82 n/a n/a n/a n/a 0.8 n/a
304000124 _ Xylenes (totaL) lu/KI n/a <1.6 <1.3 n/a n/a n/a n/a 1 /!
S044000124 - 1.1-Dichloroethene ug/K1 941 <0.76 <0.64 n/a n/a n/a/a. n/a

Page: 7



Page: 816-jun-2004 07:58:23
A-0002-1(21)

Attachment 2
Z9 TRENCH5

Data Sumnary Report

CORE NUMBER: 222S20040100
SEGMENT #: B17N68

SEGMENT PORTION: VOA

Sampte# R A# AnaLYte Unit Standard % Blank Result DupLicate Average RPD % Spk Rec X Det Limit Count Err%
S04M000116 lVinyl Chloride ug/Kg n/a <1.5e+02 <1.7e+02 n/a n/a n/a n/a 2.e+02 n/a
S04M000116 lChLoromethane ug/Kg n/a <1.6e+02 <1.8e+02 n/a n/a n/a n/a 2.e+02 n/a
S04M000116 _MethyLene Chloride ug/Kg n/a <1.3e+02 <1.4e+02 n/a n/a n/a n/a 1.e+02 n/a
S0414000116 lAcetone u/Kg n/a <92 6.6e+02 n/a n/a n/a n/a 1.e+02 n/a
S041000116 1.1-DichLoroethane u/Kg n/a <80 <89 n/a n/a n/a n/a 9.e+OI n/a
S04M000116 1,2-Cichloroethene (cis & tran ug/Kg n/a <1.4e+02 <1.5e+02 n/a n/a n/a n/a 1.e+02 n/a
S04M000116 Chloroform ug/Kg n/a <72 <80 n/a n/a a n/a 8.e+01 n/a
i041000116 . 1.2-Dichtoroethane ug/Kg n/a <76 <84 n/a n/a n/a n/a 8.e+O1 n/a.
S04MG000116 2-Butanone ug/Kg n/a <82 <91 n/a n/a /i n/a 9.e+01 n/a
SO41000116 I 1.1.1-Trichtoroethane ug/Kg n/a <70 <77 n/a n/a n/a n/a B.e+Ol n/a
S04M000116 Carbon Tetrachloride ut/Kg n/a <1.3e+02 <1.4e+02 n/a n/a n/a n/a 1.e+02 n/a
S04M4000116 1 Trichtoroethene ug/Kg 83 <86 <95 n/a n/a n/a 91 9.e+01 n/a
S04M000116 1 Benzene ug/Kg 94 <66 <73 n/a n/a n/a 1.0e+02 7.e+O1 n/a
S04M000116 1 4-MethyL-2-pentanone ug/Kg n/a <74 <82 n/a n/a n/a n/a 8.e+O1 n/a
SO4m000116 1 Tetrachtoroethene ug/Kg n/a <70 <77 n/a n/a n/a n/a 8.e+01 n/a
S041000116 _Touene ug/Kg 1.0e+02 <64 <71 n/a n/a n/a 1.1e+02 7.e+01 n/a
S0414000116 Chlorobenzene ug/Kg 99 <76 <84 n/a n/a n/a 1.1e+02 8.e+01 n/a
S04N000116 I EthyLbenzene n/a <98 <1.le+Q2 n/a n/a n/a n/a l.e+02 n/a
S041000116 I XyLenes (total) K n/a <1.6e+02 <1.8e+02 n/a n /a n/a 2.e+02 /
S04N000116 I 1,1-DichLoroethene ug/Kg79 <76 <84 n/a n/a n/a 85 8.e+01 n/a



6-jun-2004 07:58:35
1-0002-1(21)

Attachment 2
Z9 TRENCH5

Data Sumary Report

CORE NUMBER: 222S20040101
SEGMENT #: B191Y4

SEGMENT PORTION: VOA

Sampte# R A# Anatyte , Unit Standard % Btank Resutt Dupticate Average RPO % Spk Rec % Det Limit Count Err%
S04M000118 Vinyl Chioride ug/Kg n/a <1.5 <1.5 n/a n/a n/a n/a 1 n/a
S04M000118 Chkoromethane ug/K n/a <1.6 <1.6 n/a n/a n/a n/a 2 n/a
S04M000118 Methylene Chloride ua/Kg n/a <1.3 <1.2 n/a n/a n/a n/a 1 n/a
S04M000118 Acetone ug/Kg n/a <0.92 41 n/a n/a n/a n/a 0.9 n/a
S044000118 11-DichLoroethane uq/K ' n/a <0.80 <0.79 n/a n/a n/a n/a 0.8 n/a
S04M1000118 1.2-Dichloroethene (cis & tran uq/Kg n/a <1.4 <1.4 n/a n/a n/a n/a 1 n/a
S04M000118 Chloroform ug/Kg n/a <0.72 14 n/a n/a n/a n/a 0.7 n/a
S04M000118 1.2-Dichloroethane uq/Kg n/a <0.76 <0.75 n/a n/a n/a - n/a 0.7. n/a
S04M000118 1 2-Butanone ug/Kg n/a <0.82 22 n/a n/a n/a n/a 0.8 n/a
S04M000118 1.1.1-Trichloroethane K / <0.70 <0.69 n/a n/a n/a n/a 0.7 n/a

0414000118 Carbon Tetrachloride uj/Kj n/a <1.3 2.9e+02 n/a n/a n/a n/a I n/a
S41000118 1 Trichtoroethene uq/Kg 1.0e+2 <0.86 1.1 n/a n/a n/a n/a 0.8 n/a
S0041000118 1 Benzene uIKg 1.0e+02 <0.66 0.9? n/a n/a n/a n/a 0.6 n/a
S04M000118 4-Methyl-2-entanone u91Kg n/a <0.74 <0.73 n/a n/a n/a n/a 0.7 n/a
S04M000118 TetrachLoroethene ug/Kq n/a <0.70 1.6 n/a n/a n/a n/a 0.7 n/a
SD41000118 Toluene ug/Xs 97 <0.64 0.97 n/a n/a n/a n/a D.6 n/a
304M000118 Chlorobenzene u/X 1.Oe+02 <0.76 0.98 n/a n/a n/a n/a _.7 n/a
S04M000118 Ethylbenzene l9/Kg n/a <0.98 <0.9.7 n/a n/a n/a n/a 1 n/a
S04M000118 Xylenes (total) ug/Kg n/a <1.6 <1.6 n/a n/a n/ n/a 12 W/e
S04M000118 1.1-Dichloroethene ug/Kg 95 <0.76 1.1 n/a n/a n/a n/a 0.7 f/A

Page: 9



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-097 Page 1 of I

Collector -Company Contact Telephone No. Project Coordinator Price Code 8N Data Tur"aro""
Gent/Pope/Pfister/Hughes Steve Trent 373-5869 TRENT, SJ

Project Designation Sampling Location SAF No. AirQuality Eb
216-Z-9 Trench Characterization Borehole - Soil 216-Z-9/C3426 F03-018

Ice Chest No.. Q Field Logbook No. COA Method of Shipment
HNF-N-3361 119152ES10 Government Vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
222-S Lab Operations N/A N/A

POSSIBLE SAMPLE HAZARDS/REMARKS

RADIOACTIVE TIE TO: B/91Y5 Preservation 0001 coo

a~s* sG P

Special Handling and/or Storage Type of Container
No. of Container(s) 3 1

Yolume 4OmL 60mL 500

Seeits(I)rn secta(2 us - 3).

SAMPLE ANALYSIS .crL

Sample No. Matrix *Sample Date Sample Time

B191Y4 SOIL 4 X

CHAIN OF POSSESSION Sign/Print Names , SPECIAL INSTRUCTIONS Matrix

Relinquished yfRe to ifel/ /90 Received By/S ed In ine The laboratory is to achieve adetection limit of 5 pCi/g and 10 pCi/g for gross alpha and gross beta,
Rm s d Rrespectively.

Relinquished B /Reioved Frd Date lime' Recei in .Dat m /IqZ (1) VOA - 8260A - Complete; VOA - 8260A (Add-On) (Acetonitrile, Hexane, n-Butylbenzene) S-St

7  4 , AI S ay' s & ~$ ,iVA- 8270A (TCL) Semi-VOA - 827CA (Add-On) I1,2.4-Trimethylbenzene, WW

Reliquised y/Reove Fro liaeff~n CCIOtyl phosphate)
Relinquished By/Removed From Date/Time Received By/Stored In D ate'ime (3) Gross Alph; Gross Spectroscopy (Cesium-13 7, Cobalt-60, Europium-1 52, Europium- . S

154, Europiun.155); Gamma Spec - ,25, Ctsiun-l34); Amnericium-241; Isotopic Dt-Dm, Uugs

Relinquished By/Removed From Date/Time Received By/Stored In Daterrime Plutonim; Isotopic Torem (Thorhnn-232); Isotopic Uranu * -89,90 - Sr-907 Neptunm- Ti

Relinquished By/Removed From Date/rime Received By/Stored li Date/Tue these jaa

Relinquished By/Removed Fron Date/Time Received By/Stored In Date/rime p± cL

LABORATORY Received By Title Date"lhne

SECTION
FINAL SAMPLE Disposal Method Disposed By Date/ime

P4 DISPOSITION

A-6003-618(03/03)



GENERATOR KNOWLEDGE INFORMATION

1. Chain of Custody Number CACN/COA 118478ES20 Customer Identification 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 0 Yes Hanford MSDS No.

3. Uist all waste codes and constituents associated with the waste or media that was sampled, regardless of CERCLA status.
a) Does the sample contain any of the following listed waste codes?

By checking 'unknown" the customer understands that no knowledge Is available following a careful search.
List Federal Waste Code(s): List Constituent(s):

P Codes:

U Codes:

KCodes:

FCodes: Fool Carbon tetrachloride

b) Ust applicable characteristic waste codes, flash point pH, constituents, and concentrations as appropriate.

D001O: 0 P <100 F FP 100<140'F . DOT Oxidizer

D002: EpH52 EpH 12.5 D Solid Corroslve-(WSC2) -

D003: 0 Cyanide 0 Sulfide E Water Reactive E Other
0004-0043 (Identify applicable waste codes and concentrations): (Le, poe a former,explosive, air reactive)

Oves
O yes

Oves
@Yes

O Yes
o Yes
Oves
o Yes

®No

®No

®No

ONo

®No

®No

®No

®No

0
0
0
0

0
0
0
0

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

c) If characteristic list any known underlying hazardous constituents (UHCs) reasonably expected to be present, and their concentrations that may be
present above the LD treatment standard (40 CFR 268.48):

N/A

d) Ust any known Land Disposal Restrictions (LDR) subcategories. If applicable (40 CFR 268.40):

N/A

a) Ust any applicable Washington State dangerous waste codes: (not required If

WTo: 0 Yes No 0 Unknown dera regulated)

WTO2 0 Yes ®No 0 Unknown
Wool: 0 Yes No 0 Unknown
List constituents and concentrations:

('State mixture rule for ignitability)

WP0l: O Yes ®No
WP02: O Yes ®No

WP03: 0 Yes No

FOOZ: 0 Yes No

Is this material TSCA regulated for PCBs? 0 Yes @ No Unknown 0 Analysis Requested

List concentration if applicable:
If yes, what Is the source of the PCBs? (see TSCA PC8 Hanford Site User Guide, DOEIRL-2001-50)

D PCB Liquid Waste El PCB Bulk Product Waste E PCB Transformer 500 ppm C1 Unknown

O PCB Remediatlon Waste [ PCB R&D Waste 0 PCB contaminated electrical equipment (capacitoriballast) <500 ppm

o PCB Spill Material 0 PCB item E Other PC Waste (list)

5. Is this material TRU? o Yes o No ® Unknown

6 ACCURACY OF INFORMATION
Based on my Inquiry of those Individuals Immedi ly responsible for obtaining this Information, that to the best of my knowledge, the information
entered In this docune tru a urate, an plete

Print & Sign Date

Page 1 of 1 -6002990 (0f)

4.

o Unknown
o Unknown
o Unknown
o Unknown



Page: 1016- jun-2004 07:58:45
A-0002-1(21)

Attachment 2
29 TRENCH5

Data Suimary Report

CORE NUMBER: 222S20040101
SEGMENT #: B191Y4-A

SEGMENT PORTION: VOA

SampLe# R A# Analyte Unit Standard X Blank Result Duplicate Average RPD % Spk Rec % Det Limit Count Err%
S04M000123 Vinyl Chloride ug/Kg n/a <1.5e+02 <1.5e+02 n/a n/a n/a n/a 1.e+02 n/a
S041000123 Chloromethane uo/Kg n/a <1.6e+02 <1.6e+02 n/a n/a n/a n/a 2.e+02 n/a
SO4M000123 Methylene Chloride uq/Kq n/a <1.3e+02 <1.2e+02 n/a n/a /a n/a 1.e+0 2 n/a
S04M000123 Acetone ug/Kg n/a <92 5.9e+02 n/a n/a n/a n/a 9.e+01 n/a
S04M000123 1,1-Dichloroethane u/Kg n/a <80 <79 n/a n/a n/a n/a 8.e+01 n/a
S0414000123 1,2-Dichloroethene (cis & tran ug/Kg n/a <1.4e+02 <1.4e+02 n/a n/a n/a n/a I.e+02 n/a
54M000123 Chloroform ug/Kq n/a <72 <71 n/a n/a n/a n/a 7.e+O1 n/a
S04M000123 1.2-Dichloroethane ug/Kg n/a <76 <75 n/a n/a n/al n/a 7.e+01 n/a
S04M000123 1 2-Butanone ug/Kg n/a <82 <81 n/a n/a n/a n/a 8.e+O1 n/a
S04M000123 1 1.1.1-Trichloroethane ug/Kq n/a <70 <69 n/a n/a n/a n/a 7.e+01 n/a
S04M000123 1 Carbon Tetrachloride ug/Kq n/a <1.3e+02 <1.3e+02 n/a n/a n/a n/a 1.e+02 n/a
50414000123 Trichtoroethene uq/Kg 83 <86 <85 n/a n/a n/a n a 8.e+1 n/a
S044000123 Benzene ug/Kq 94 <66 <65 n/a n/a n/a n/a 6.e+O1 n/a
S04M000123 4-Methyl-2-pentanone ug/Kg n/a <74 <73 n/a n/a n/a n/a 7.e+O1 n/a
S04M000123 Tetrachloroethene ug/Kg n/a <70 <69 n/a n/a n/a n/a 7.e+01 n/a
S041000123 Toluene ug/Kg 1.Oe+02 <64 <63 n/a n/a n/a n/a 6.e+01 n/a
S04M000123 Chtorobenzene ut/Kg 99 <76 <75 n/a n/a n/a n/a 7.e+01 n/a
504M000123 Ethylbenzene uq/Kg n/a <98 '97 n/a n/a n/a n/a 1.e+02 n/a
SO14000123 Xylenes (total) u9/Kg n/a <1.6e+02 <1. 6e+02 n/a n/a n/a n/a 2.e+02 n/a
S04M000123 _11.1-Dichloroethene ug/Kg 79 <76 <75 n/a n/a n/a n/a 7.e+1 n/a



CH2M-0401824

Attachment 3

SAMPLE BREAKDOWN DIAGRAM

Consisting of 6 pages, including coversheet
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Z9 TRENCH4
216-Z-9 Borehole samples
Group 222S20040061

B17N61
3x40 niL amber

glass septum bottle
(cool 40C)

S04M000022
VOA

(Metod 8260B)

(ow-evel)



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040073

B18XR8
60 mL amber

glass septum bottle

(cool 4*C)

5
S04M000099

Received

SVOA 1

SO4M0O106
SVOA

(Method 8270Q

Gfa

S04M000107

(Method 8082)

B190T8-A
20 mL glass/poly

S04M000097
GEA radscremn

Acid
Digest

SO4M0O108

B18XR8
60 mL amber

glass septum bottle
(cool 40 C)

SO4M0O100
Received

Envtronmettal
Acd
Digest

S04M000228
"Sr

Water f9
Diges

SO4M0O102
IC: F, Cl NO,,

NO,, P0.. SO,

B18XR8
120 ml bottle
(cool 40C)

SO4MOO0101
Received

H9
PH
CN

Sul fide

Acid f9 Euvn nertaln
Digest Acid

Digest

S04M000103
ICP:Sb, As, Ba,Be,

Cd. Cr. C%
Pb, Li, Mn Ni,
Se, Ag, P. Sr, Zn

Distillatioa

S04M000104 S04M000105
Total Alpha/Beta

Pu

GEA: Co, "Sb "'Cs

ICPIMS:"'U , ,

Total Uranium

IC: NHL



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040073

B18XW3
3x40 niL amber

glass septum bottle
(cool 40C)

S04M000096
VOA

(Method 8260B)

(low-level)

B18XR8
3x5 g EnCore

Sampler
(cool 4-C)

S04M000095
VOA

(Method 8260B)

(high-level)



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040100

B17N64
Ux40 ml, amber

gl septum bottle
(cool 4*C)

i
S04M000115

VOA
(Mdhod &26013)

B17N64-A
Wx4 mL amber

glass septum bottle
(cool 40 C)

ITM

B17N68
3x5gEnCore

Sampler
(cool 40C)

S04M000116
VOA

(Method 8260B)

(high-level)

S04M000124
VOA

NAtOW 826013)

(low-level) (additional low-level
analysis)



Z9 TRENCH5
216-Z-9 Borehole samples
Group 222S20040101

B191Y4
3x40 mL amber

glass septum bottle
(cool 40C)

SO4MOO0118
VOA

(Method 8260B)
(preeve orinfor

B191Y4-A

SO4M0O123
VOA

(Method 8260B)
(prsre ta portion for

h Ig-ee antalsis)

B191Y4
60 mL amber
glass bottle
(cool 4*C)

B191Y4
500 mL bottle

SO4MOOO 119 S04M000120
Received Received

Analysis wquest was cancelled per customer
contact on 4/2&104. Samples were returned to

customer on 4/29/04.



CH2M-0401824

Attachment 4

SAMPLE RECEIPT PAPERWORK

Consisting of 12 pages, including coversheet
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FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-058 Page I of .1

Collector Company Contact Telephone No. Project Coordinator Price Code 8N Data Turnaround
Pope/Pfister/Hughes Steve Trent 373-5869 TRENT, SJ

Project Designation Sampling Location SAF No. Air Quality ] 60 Days
216-Z-9 Trench Characterization Borehole - Soil 216-Z-9/C3426 -1nterval 46'-8-- To' - f F03-l 8

lee N Field Logbook No. COA Method of Shipment
- l HN-N-3361 119152ES0 Government Vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
222-S Lab Operations N/A N/A

POSSIBLE SAMPLE HAZARDS/REMARKS

RADIOACTIVE TIE TO: BI7NNO Preservation Cool AC

P

Special Handling and/or Storage Type of Container 3
SAMPLERS: Collect 5 g with the encore sampler. If RAD <0.5 No. of Container(s)
mrem/hr take sample to WSCF. Sample analysis must occur in 48 5g
hours or preserve with methanol. Volume

See itan () in

SAMPLE ANALYSIS

Sample No. Matrix *Sample Date Sample Time

B17N61 SOIL 3- 3 og'- -

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrx

Relinquised By/RemovedFm D VOA-8260A - Complete; VOA-8260A (Add-On) (Acetonitrile, Hexane, n-Butylbenzene)

Relinquished yB emov s mt /33 yed By/Stored In Dsefime -1 a
R nis/g B2!7jg w-

Relinquishcd By/Removed Fom % tDaefi" R I By/St d In Date me x-MalrDShu W.

elinquished By/Retoved From Datuii Received By/Stored In Dale/Time 1-t

Relinquishd By/Removed From Datr,,e Received By/Stored In Date/lime x-Oin

*Relinquished By/Removed From Datefrine / Received By/Stored In Date/Time X

LABORATORY Received By Title DatedTime

SECTION
FINAL SAMPLE Disposal Method Disposed By Date/fune

DISPOSITION

A-6003-618(03/03)



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-082 r I 'r .

Collector Company Contact Telephone No. Project Coordinator Price Code DN ata Turnaround
Pope/Pfister/Hughes/Wiberg Steve Trent 3'3-5869 TRENTP SJ

Project Designation Sampling Location SAF No Air Quality [ 60 Days
216-2-9 Trench Characterization Borehole - Soil 216-Z-9/C3426 tV L F03-018

Ice Chest No. Field Logbook No. COA Method of Shipment
HNF-N-3361 119152ESIO Government Vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
222-S Lab Operations N/A N/A

POSSIBLE SAMPLE HAZARDS/REMARKS

Preservation
p

Special Handling and/or Storage Type of Container P
No. of Container(s) 3

Volume 5g -

See item () in
speeal

SAMPLE ANALYSIS

Sample No. Matrix *Sample Date Sample Time

Bi 8XRB SOIL /0/ -

I L

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix'
Reli qusx ygmvdFrom e.Dairfirp Received By/Stored in Qaltfiwe,

qished 4 ~,/Remo rr Da/e(1) VOA - 9260A - Complete; VOA - 8260A (Add-On) (Acetonitrile, Hexane. n-Butylbenzene) Stolen

Relinquished By/Removed From Date/rime Received B /Stored In Date/lime sl-swda
Jr.. 1/ut'~.,,W - Wae

Relinquished By/Removed From Dateime Received By/Stored n Datefrime A-Air

f~~SJ~ OLDtttLiquil.

ReiqihdB/emtoved Frontatrrm Recvd By/WoedinDas/en
Relinquished WIqui

L-Uqnhl
v-vegswio-

Relinquished By/Removed From Daterrime Received By/Stored In Daterrime x-Vtwi

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

LABORATORY Received By Title Dateffirre

SECTION
[FINAL SAMPLE Dispos Method Disposed By DateTime

DISPOSITION

A-6003-618(03/03)



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-091 Page 1 fr I
Collector Company Contact Telephone No. Project Coordinator Price Code 8N Data Turnaround

Pope/Pfister/Hughes/Wiberg Steve Trent 373-5869 TRENT, Si

Project Designation SamplingLocation .Af SAFNo. Air Quality ] 60
216-Z-9 Trench Characterization Borehole - Soil 216-Z-9/C3426 i / ,/. F03-01D

Ice Chest No. Field Logbook No. COA Method of Shipment
.5 p$ t3 - 6 00 CfHNF-N-3361 119152ES10 Government Vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
222-S Lab Operations N/A N/A

POSSIBLE SAMPLE HAZARDS/REMARKS
Cool 4C

Preservation

Special Handling and/or Storage Type of Container G
No. of Container(s) 3

Volume 40m1

S. eitm () in
Spec.t

SAMPLE ANALYSIS

Sample No. Matrix *Spie Date Sample Time

818XW3 SOIL /Kv-v /6/

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix

Relinqshed By o From Date/t D e vNd By/S oredD (1) VOA 8260A - Coplete; VOA -8260A (Add-On) fAcctonitrile, Hxane, n-Butylbenzeie)

l voemeo From Da ine Receved B ntosec/In elime 51-Shw

/ A50 m/b/( rscvtd -. r R 1 ti fin Dal i #00

Relinquishcd By/Removed Frtom Received By/Sred In"

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

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

LABORATORY Received By Title DatefTime

SECTION
Disposed By Date/rimeFINAL SAMPLE Disposal Method

DISPOSITION

A46003-618(03/03)

spos y



I. SHIP FROM U.S. DEPT. OF ENERGY C/O

Company Fluor Hanford, Inc

Address Z-9 Trench / 200W

CItyState,Zip Richland, WA 99352

Contact M. A. Baechler

[Phone 509-531-0638

2.SHIP-TO

Company CH2M Hill Hanford Group

Address 222-S Analytical Laboratory / 200W

CityStateZp Richland, WA 99352

Attention R. A. Bushaw

Phone 509-373-4314

Proper Shipping Name: Radioactive Material,

excepted package - empty packaging 7 UN2910
excepted package - instruments or articles 7 UN2910
excepted package - limited quantity of material 7 UN2910
excepted package - articles manufactured from 7 UN2910
natural or depleted uranium or natural thorium
Special Form, n.o.s. 7 UN2974
Low Specific Activity, n.o.s. 7 UN2912
n.o.s. 7 UN2982
Fissile, n.o.s. 7 UN2918
Surface Contaminated Object 7 UN2913

Type A Package 7 UN2915 I

RADIOACTIVE 10000327 3,
SHIPMENT RECORD Page of3

. Ship 2 Prepaid fl Collect 4.

- Via 0 Motor [I Air Psgr 0 UPS

.- Rail 5 Air Cargo 5 Si arrier

. SHIPMENT AUTHORIZATION NUMBER &fr
} Markings Applied 6.

Radioactive - LSA F1
Radioactive - SCO 5
TypeA 
Type B with trefoil 5
NSA Description 8.

LSA-ll El
LSA-l E
SCO-'
sCO4-1
Labels Applied

Empty
Radioactive White -I
Radioactive Yellow -1i
Radioactive Yellow - II
Stibsidiary Hazard

10.

El
0
5l
C

For Normal Form only
Identify

Physical Form E] Liquid

0 Solid
Chemical Form

C Metal

Oxide

5 Other

'EMERGENCY RESPONSE

7.

[I Gas

0
El
5

Elemental

Nitrate

Mixture

Telephone 509-373-3800
Emergency Response GuIde(s) 163
Highway Route Controlled Quantity E
Exclusive Use Shipment
with Instructions

-Placards Applied
If Rail Specify:
Fissile Excepted, Grams 2 . 612E-5
Excepted Package Statement 0

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.

J jNo. Pka. ModelPackag. COC/Spec Serj I No. Seal No. Isotopes T.I. BqiPacksg. Gr.Wt.Kg.

I VPS-BXKT- 4H2V/X71/S/O3/USA N/A Am-241, Pu-239 5.40E5

00sc /M463 -n-

(Shipper may describe package In detail on one cf th nsd5i bv) TOTALS 57"

12. This is to certify the above named materials are properly classified, described, packaged, marked and labeled, and are in proper condition for
ransttion p'ccoding to hepplicable regulations of the Department of Transportation.

ir i On lfofDOE-RL Date Organization Complete Cost Code (Inc. End Function)

17u M04/14/2004 jFH Geosciences Support 1 119152ES20

13. Dose Rate ot Package Dose Rate @ 1 Meter from Surface Smears of outer Container I RUCK LUAU OR EXCLUSIVt USL

<0.o5 or mrea/hr N l) 5 or m/br <0.41 Bq (22 dpm) 8 y 2cm2 Surface <2 mSv/hr (200 mrem/hr)

Xa0.005 or mSv/hr <0.005 or - mSv/hr <0.04 Bq (2.2 dpm) a /cm2  S 2 meters <0.1 mSv/hr (10 mrem/hr)
<Tbl. 2-2 HSRCM @ Cab <0.02 mSv/hr (2 mrem/hr)

Additional Data and Instructions l~ st iiso lee UigN1(Inc. Readings on Internal Packaging) Onsite Lmits or sleeper (Using N+5 y)
Sign re - W ation Moniton g. OJ 'urvey No. Date

14. R RECElVER
eie b r EUR ate

3- qE-OIU

I. OFFSITE AUTHORIZATION
Shipment has been inspected and verified to be in compliance with DOT regulations
Authorized Printed Date
Signature I Name

16 AUTHORIZA TION FOR SHIPMENT
AIR TRANSPORT CARGO AIRCRAFT PASSENGER AIRCRAFT Pkg. Dimensions (cm)
CERTIFICATION ] Cargo Aircraft Only ] Ltd Oty 5 Research/Medical DIagnosis

1] N/A Labels Applied 5 <3 TA. C] Human Medical Research

17.1 OFFSITE AUTHORIZATION
Tracking No. Date Shipped Routing ETA

Surveyed By 7atr Approved tor Mhpment Otsite Tate

A- 6003-211 L01)

5. HM



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-096 La L of L

col Company Contat Telephone No. Project Coordinator NData Turnaround
ol Lo 5M t Sit -I tPSjT 37 ?L$ T r ,sJ Price Code N

Project Designation Samplng Locatio SAF No. Air Quality Days
216-Z-9 Trench Characterization Borehole - Soil /03-01 

Ie ChesTNo, Field L-zbook No. COA // 5  MethodofSipment

Shipped To Offslk Property NO 1511 of LadIng/Air Bill No.
222-S Lab Operations

POSSIBLE SAMPLE HAZARDS/REMARKS -

Premtion NO -

Type of Container
Special Handling and/or Storage

No. of Container(s)

Volume

SAMPLE ANALYSIS

Sample No. Matrix' Sample Date Sample Time

81 90T8 .

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrx

Relinquished By/ nved wri atng Recei'ved Byrmtd In Date/Time sa w9 LDaS
Relinquished ByRemowvd From DAWMimc Roctivd ByiStomd in DaitrTime

Relinquished By/Rcmoved From Dawfrite Received BylStowed In DatefiMC A-A.

Relinquished By/Removed From Datenifm Received ByStored In Datefime X-~

Relinquished By/Removed From Date)Tinc Received By5 toted In Daefrime

LAlORATORY IReeive d By TitleBy/tordnI

SECTION -

FINAL SAIMPLE Disposal Method .cDisposed By edDateIaim
DI1SPOSITION

A.6003-61 8(03)03)



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-082 Page I of I

Collector Company Contact Telephone No. Project Coordinator Price Code SN Data Turnaround
Pope/Pfistcr/Hughes/Wiberg Steve Trent 373-5869 TRENT, SJPieCoe 8D

Project Designation Sampling Location SAF No. Air Quality 60 Days
216-Z-9 Trench Characterization Borehole - Soil 216-Z-9/C3426 F03-0 8

Ice Chest No. Field Lozbook No, COA Method of Shipment
HNF-N-3361 119152ESIO Government Vehicle

Shipped To Offaite Property No. Bill of Lading/Air Bill No.
222-S Lab Operations N/A N/A

POSSIBLE SAMPLE HAZARDS/REMARKS
Cool4C Cool4C

Preservation

Special Handling and/or Storage Type of Container 2G GIP
No. of Container(s) 2

Volume6mL 
12mL

See item (1) n See tn2) in
spi

SAMPLE ANALYSIS

Sample No. Matrix Sample Date Sample Tim 41ned

B18XRB SOIL - ad 1A-

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix

R 'quished emov Yrom a Date/Tie Received By/t In (1) Semi-VOA - 8270A (TCL); Semi-VOA - 8270A (Add-On) (1,2,4-Trimethylbenzene
pg/Cyclohexanone, Tributyl phosphate); PCBs - 8082 SO-sod

lelinquished ve From 3) c/Time /q2 t ved/ ' (2) ICP Metals - 6010A (TAL); ICP Metals - 6010A (Add-on) (Arsenic, Beryllium, Bismuth, Lead, sI-shue
Lithium, Phosphorus, Selenium, Stootium); Mercury- 7471 - (CV); IC Anions - 300.0 (Chloride W- wv'

i ' / Fluoride, Nitrogen in Nitrate, Nitrogen in Nitrite. Phosphate, Sulfate); Amrnnrit35f, Total Cyanide -

Relinqished y/R ved Fr DatCTime - Rtceivd y/Stored Dateime AAi
-,, Z, __; 9010; Sulfides -9D30; pH (Soil) -9045 300.7 DSDm SOW

Redk shed By/Removed Frow DstdTiine Received By/Stored in Date/TiOe W1 ip

Relinquished By/Removed From DatelTime Received By/Stored in Dateekimeim-

Relinquished By/Removed From Date/Time Received By/Stored In DaE/Tima' 74

LABORATORY Received Y Title Datelime

SECTION 1 7

FINAL SAMPLE Disposal Method Jsposed BY Daie/Time

DISPOSITION

,-A-6003-618(03/03)



i. SHIP FROM U.S. DEPT. OF ENERGY CIO RADIOACTIVE 0000331 3.
Company Fluor Hanford, Inc. SHIPMENT RECORD Pagel of1
Address Z-9 Trench / 20OW Ship 0 Prepaid E] Collect 4.
CityStateZip Richland, WA 99352

Via 0Motor En Air Psgr En UPS
Contact M. A. Baechler ] Rail El Air Cargo En Site Carrier
Phone 509-531-0638 SHIPMENT AUTHORiZATION NUMBER N/A

ERI O Markings Applied 6. For Normal Form only 7.
Company CH2M Hill Hanford Group Radioactive - LSA F Identify

Address 222-S Laboratory / 200W Radioactive - SCO El Physical Form El Liquid n Gas

CityStateZip Richland, WA 99352 Type A Solid
Type B with trefoil El Chemical Form El Elemental

Attention R. A. Bushaw 1* Description 8. El Metal E Nitrate

P4 LSA- Oxide E Mixture

5. HM Proper Shipping Name: Radioactive Material, LSA-Il E Other
excepted package - empty packaging 7 UN2910 LSA-Il E E EMERGENCY RESPONSE g.
excepted package - instruments or articles 7 UN291 0 SCO-1 [l Telephone 509-373-3800
excepted package - limited quantity of material 7 UN2910 SCO-l Emergency Response Gude(s) 163excepted package - articles manufactured from 7 UN2910 Labels Applied -10.
natural or depleted uranium or natural thorium Empty 1 Highway Routs Controlled Quantity
Special Form, n.o.s. 7 UN2974 Radioactive Whte - 0 Exclusive Use Shipment
Low Specific Activity, n.o.s. 7 UN2912 Radioactive Yellow - 11 El with Instructions
n.o.s. 7 UN2982 Radioactive Yellow - Ill El Placards Applied
Fissile, n.o.s. 7 UN2918 Sdbsidiary Hazard El If Rail Specify:
Surface Contaminated Object 7 UN2913 Fissile Excepted, Grams 3. 55E-4 S

X Type A Package 7 UN2915 I Excepted Package Statement f
Warning -- Fissile Material Controlled Shipment. Do Not Load More Than .NJ.._ 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. Isotopes T.l. Sq)Package Gr wt. K

1 VPS-BXKT- 4H2V/X71/S/03/USA 2/03- N/A Am-241, Pu-239 0 6.61E6

OOS /144563 050024

(Shipper may describe package In detail on one of the unused lines above) TOTALS

12. This is to certify tathe above named materials are properly classified, described, packaged, marked and labeled, and are in proper condition for
tranAr aon a cingto applicable regulations of the Department of Transpo rtation.
Ce r ign On alf of DOE-RL Date Organization Complete Cost Code (Inc. End Function)

04/16/2004 FH Geosciences Support119152ES20

13. Sura se e o age Dose Rate @ 1 Meter from Surface Smears of outer Container I KUCK LOAD OR EXCLUSVE USE

<0.005 or mSv/hr .Pack5 or _msvnr <0.41 Bq (22 dpm) 1 y lcm2 Surface <2 mSv/hr (200 mrem/hr)

Sor __ mrem/hr (N+ y ) . or_ _ mrem/hr (N+B y ) <0.04 Bq (2.2 dpm) a /cm2  @ 2 meters <0.1 mSvlhr (10 mrem/hr)
AtOna O t and Inshru (N t or _(N11y <Tbi. 2-2 HSRCM @ Cab <0.02 mSv/hr (2 mrem/hr)
(inc. Readings on Internal Packaging) Osits Umits or Sleeper (Using N+B y)
S' ture - Radi flon Moni ing Bldg. Survey No. Da

I W $ 5 1 'T/ieo
14. T NSP ER RECEIVER

le Num aG E (

15. OFFSITE AUT-ORIZATION'
Shipment has been inspected and verified to be in compliance with DOT regulations
Authorized Printed Date
Signature I Name

16. AUTHORIZATION FOR SHIPMENT
AIR TRANSPORT CARGO AIRCRAFT PASSENGER AIRCRAFT Pkg. Dimensions (cm)
CERTIFICATION [ Cargo Aircraft Only E Ltd Qty f Research/Medical Diagnosis

C] N/A Labels Applied e <3 T.I. En Human Medical Research

17. OFFSITE AUT HORIZATION
Tracking No. Date Shipped Routing ETA

Surveyed 7y Date Approved for Shipment Mtsite uate

0 0 d3 14(08/01)



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-059 Page 1 of I

Collector Company Contact Telephone No. Project Coordinator Price Code 8N Data Turnaround
Pope/Pfister/Hughes Steve Trent 373-5869 TRENT, SJ

Project Designation Sampling Location SAF No. Air Quality E 60 Days
216-Z-9 Trench Characterization Borehole - Soil 216-Z-9/C3426 - Interval 119-1215 F03-018

Ice Chest No. Field Logbook No. fCOA Method of Shipment
HNFZ-f W (> 1915 2ES 10 Government Vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
222-S Lab Operations N/A N/A

POSSIBLE SAMPLE HAZARDS/REMARKS

RADIOACTIVE TIE TO: B)71N4 Preservation

aGs'
Type of Container

Special Handling and/or Storage
SAMPLERS T0 PUT 5 g soil into each vial with the encore sampler. No.ofContainer(s)
Bottles are pre-labeled Write the Heis number from the chain on 0mL
each vial. Volume

See -eni (1) in
spedw

SAMPLE ANALYSIS

Sample No. matrix *Sample Date Sample Time

B17N64 SOIL 9- 2/- 9 / _ _

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCtIONS Matrix*

R By/emoved Date/Time Received B /St In Daterrime 222-S Laboratory will provide 40 mL VOA vials that have been pre-preserved with sodium bisulfate.

7f vf % (1) VOA - 8260A - Coniplete; VOA - 8260A (Add-On) {Acetonitrile, Hexane. n-Butylbenzene) So

Relinquished By/Removed From DAeTime Received By/Stored in Date/rime stslow

Relinquished By/Removed From Datefrime Received By/Stored In Date/time

Relinquished By/Removed From Date/ime Received By/Stored In Dateffime Tt,

%-Vegoftims
Relinquished By/Removed From Date/Tune Received By/Stored In Daterfime x-

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

LABORATORY Received By - itle Daterrin

SECTION

FINAL SAMPLE Disposal Method Disposed By Date/Time

DISPOSITION

A-6003-618(03/03)



FLUOR Hanford Inc. CENTRAL PLATEAU CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST F03-018-060 Page 1 of

Collector Company Contact Telephone No. Project Coordinator
Pope/Pfister/Hughes Steve Trent 373-5869 TRENT, Price Code 8N DataTurnround

Project Designation Sampling Location SAF No. Air Quality E 60 Days
216-Z-9 Trench Characterization Borehole -Soil 216-7-9/C3426 - Interval 119'-121.5' F03-018

Ice Chest No. Field Logbook No. -J fi" COA Method of Shipment
P - C. HNF-N436l ; f - 119152ES10 Government Vehicle

Shipped To Offsite Property No. /Bill of Lading/Air Bill No.
222-S Lab Operations N/A N!/A

POSSIBLE SAMPLE HAZARDS/REMARKS

RADIOACTIVE TIE TO: B/7NN4 Preservation

Type of Container
Special Handling and/or Storage T
SAMPLERS: Collect 5 g with the encore sampler. If RAD 0.5 No. of Container(s)
nrem/hr take sample to WSCF. Sample analysis must occur in 48 5g
hours or preserve with methanol. Volume

see ktern ) in
Speci.l

SAMPLE ANALYSIS

Sample No. Matlix Sample Date Sample Tune

B17N68 SOIL V-2./4 C)

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
Re' lised DcIhM r ReetvedDvttnrd Data'ime Q/~

B d/. y-y Of (1) VOA - 8260A - Complete; VOA - 8260A (Add-On) lAcetonitrile, Hexane, n-Butylbenzene)
-949 Z, e~ *le

Rclmnqozshed Byfltemo Pram D LITI / Received By/Stored In Date/Time si-swpil
- I -IiW

Relinquished By/Remved FrM Datkfrim P Received By/Stored In Datefrime isaoW *W.tr

Relinquished By/Removed From Date/time Received By/Stored In Date/Time A-Ak
Dt..Ot Slqis

Relinquished By/Removed From DateTime Received By/Stored In Date/Time -xokar

Relinquished By/Remnoved From Date/I'ime Received By/Stared In Dlateine -- ~f

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

LABORATORY Received By Title Date/Time
SECTION

FINAL SAMPLE Disposal Method Disposed By DateTime
DISPOSITION

A-6003-618(03/03)

I


