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222-S LABORATORY

FINAL REPORT FOR THE ARRA SAMPLING OF CHEMICALS FROM ROOM 144
ANALYTICAL LAB OF BUILDING 234-5Z AT THE PLUTONIUM FINISHING
PLANT, 2010 - SAMPLE DELIVERY GROUPS 222520100687 AND 688

1.0 INTRODUCTION

This report presents the final results for the 25 samples received between August 19, 2010 and
August 30, 2010 from Building 234-5Z at the Plutonium Finishing Plant (PFP). The samples
were chemicals collected from Room 144 Analytical Lab. The samples were analyzed in
accordance with PFP-LOI-10-0004, Letter of Instruction for Analysis of Chemicals from Room
144 Analytical Lab of 234-5Z Building (LOI); Sampling Authorization Forms (SAF) F10-068
and 069; DOE/RL-2004-29, Sampling and Analysis Plan for the Plutonium Finishing Plant,
Above-Grade Structures (SAP); ATL-MP-1011, ATL Quality Assurance Project Plan for

222-S Laboratory (QAPP); SW-846, Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods, and the additional guidance given by the customer point of contact
(POC).

Most SW-846 test methods performed at the 222-S Laboratory contain deviations that are listed
in an appendix in the analytical procedures. All other known deviations or variances from
SW-846 are documented in this narrative. The following attachments are included in this report.

Attachment 1  Data Summary Report

Attachment 2 Sample Breakdown Diagrams

Attachment 3  Tentatively Identified Compounds (TIC) Report
Attachment4  Matrix Spike (MS) and Matrix Spike Duplicate (MSD) Report
Attachment 5 Surrogate Recoveries

Attachment 6  Correspondence

Attachment 7 Receipt Paperwork

2.0 SAMPLE RECEIPT, HANDLING, AND APPEARENCE

Two solid, two organic liquid, and 21 aqueous liquid samples were collected on July 13, 2010
and July 19, 2010, and received at the 222-S Laboratory between August 19 and 30, 2010, in
good condition and with adequate paperwork. The customer POC verbally indicated that
meeting holding times was not required because of the long delay between sample collection and
delivery to the laboratory. Therefore, no holding time report is included in this document.

Solid sample B242B6 contained two small chunks of solids. There was sufficient material to
prepare an acid-digested aliquot (using SW-846 Method 3050) and a water leach. The acid
digest was used to obtain results for metals by inductively coupled plasma-atomic emission
spectroscopy (ICP-AES) and inductively coupled plasma-mass spectrometry (ICP-MS), and all
requested radionuclide results. The water leach was used for the requested anions analysis.
There was insufficient sample to perform a pH measurement or to perform the mercury analysis.

Solid sample B241X2 appeared to be resin beads. The sample did not completely dissolve in the
digestions, so reported results are from the leachable portion of the material on the resin beads.
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Samples B24285 and B24298 were identified as organic liquids in a spreadsheet obtained from
the customer POC. In addition, during some analyses, sample B24296 behaved like an organic
or surfactant material. A pH measurement was obtained on sample B24296, but was not
attempted on the other two samples that were identified as organic liquids. The ion
chromatography (IC) analysis for anions was not performed on any of these samples.

The laboratory had difficulty performing the ICP and ICP-MS analyses on eight of the liquid
samples that were not identified as being organic liquid. Due to the adverse matrix effects, these
samples were acid-digested prior to analysis. The digested liquid samples are identified in the
sample breakdown diagrams in Attachment 2.

3.0 HOLDING TIMES

The samples were collected at least 37 days prior to receipt of the samples at the 222-S
Laboratory. Because of this, holding times for nitrate and nitrite (48 hours), chloride and sulfate
(28 days), volatile organic analysis (VOA) (14 days), semivolatile organic analysis (SVOA)

(14 days), and mercury (28 days) were all missed. The customer was informed of this on
August 18, 2010 (see correspondence in Attachment 6). The six-month holding times for metals
analysis by ICP and ICP-MS were met.

4.0 ANALYTICAL RESULTS SUMMARY

The Data Summary Report (Attachment 1) presents the final analytical results for those analytes
requested in the SAF and LOL

The laboratory did not meet the requested detection limits for all metals using the ICP method
because of dilutions required to reduce matrix effects or to measure some high concentration
analytes in the samples. The metals that missed the detection limit by ICP were analyzed using
the ICP-MS method.

For the VOA and SVOA, there were some compounds identified in the samples that were not
requested analytes. Non-requested compound results that were calculated using the instrument
calibration are included in the Data Summary Report in Attachment 1. Non-requested compound
results that were estimated using the National Institute of Standards and Technology (NIST)
library or by comparison against spectra of known compounds are considered TICs and are
included in Attachment 3.

The “Units” column in Attachment 1 contains the reporting units for the samples. For the solid
samples, the units for the blank are not all the same as those for the samples. For anions, metals
by ICP and ICP-MS, radionuclides by IPC-MS and mercury, the blank units are pg/mL. The
“Det Limit” column in Attachment 1 contains the method detection limit (MDL) for non-
radiochemical analyses or the minimum detectable activity for radionuclides determined by
radiochemical methods.

In Attachment 1, the column labeled “A#” indicates the aliquot class or the method used for
sample preparation before analysis. The aliquot classes are defined as follows:

e “A” indicates solid samples prepared by an acid digest that follows SW-846 Method
3050B.
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e “B”indicates liquid samples prepared by an acid digest that follows SW-846 Method
3010A.

e “E” indicates liquid or solid samples prepared by a strong acid digest.
“O” indicates liquid samples prepared by an extraction or dilution for organic analysis.
“W” indicates solid samples prepared by a water digest.

Samples without a letter identifier in the “A#” column were analyzed directly with no
separate preparation method or with sample preparation performed as a part of the analytical
procedure steps.

The “Qual Flags” column in Attachment 1 contains data qualifier flags that are defined as
follows:

Inorganic Qualifier flags:

e “B” indicates that the reported result should be considered an estimate because the
sample concentration is greater than the MDL but less than the quantitation limit.

e “C” indicates that the analyte was detected in the blank and in the sample, and the blank
concentration was greater than 5% of the concentration detected in the sample.

e “M” indicates that the relative percent difference (RPD) between the sample and
duplicate results was outside of range listed in the SAP.

e “N” indicates that the MS is outside of range listed in the SAP.
e “U” indicates that the reported result is less than the calculated detection limit.
e “>”indicates that the reported result is outside the calibration range. In this report, this

flag is used to indicate that the pH result was <pH 2, which was the low calibration
standard value, or greater than 7, which, in some cases, was the high calibration standard.

e “X”1s auser defined flag. For this report, this flag was used to indicate a failed serial
dilution or a failed laboratory control sample (LCS) recovery was reported for sodium. It
was also used to indicate a failed continuing-calibration verification (CCV) standard
recovery for chromium. See discussions below.

Radionuclide Qualifier flags:

e “B” indicates that the radionuclide was detected in the blank and in the sample and the
blank concentration or activity was greater than 5% of the concentration or activity
detected in the sample.

e “U” indicates that the reported result is less than the calculated detection limit.

Organic Qualifier flags in Attachment 1: Data Summary Report:

e “D” indicates that a dilution was required to reduce the sample concentration to be within
the calibration range.

e “J” indicates that the reported result should be considered an estimate because it was
greater than the MDL but below the quantitation limit.
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e “N”indicates a TIC that was matched with the NIST library.

e “P” indentifies a TIC that was potentially identified by matching to known spectra of
compounds run on the same instrument.

e “T” indentifies a matrix spike failure.
e “U” indicates that the reported result is less than the calculated detection limit.

e “X”is auser-defined flag. For this report, this flag is applied to the non-requested
acetone results because the recovery of the LCS was outside of the control limits.

Organic Qualifier flags in Attachment 3: TIC Report:

e “J” indicates that the reported result should be considered an estimate because it was
greater than the MDL but below the quantitation limit.

e “N”indicates a TIC that was matched with the NIST library.

e “P” indentifies a TIC that was potentially identified by matching to known spectra of
compounds run on the same instrument.

e “T” indentifies a compound as a TIC.

Manual calculations using rounded results from the Data Summary Report or result calculation
forms may differ slightly from the actual results derived from the raw data.

41 INORGANIC ANALYSES
4.1.1 pH and Hydrogen Ion Analysis

The pH and hydrogen ion analyses were determined on direct aliquots. The pH LCS
measurement and RPD met the acceptance criteria in ATL-MP-1011. This analysis was
performed on 19 of the 25 samples received. As stated previously, pH was not measured on
solid sample B242B6 due to insufficient material and the two organic liquid samples (B24285
and B24298. In addition, the pH analysis was not performed on the three samples with very high
alpha activity (B24290, B24291, and B24297) because of the large sample size required and the
hood limitation for alpha sample analysis. For these last three samples, the hydrogen ion
concentration was determined in place of the pH measurement.

Results reported as < pH 2 were outside of the calibration range, which was the lower calibration
standard value, and “>” flag was applied to the results. The hydrogen ion analysis was
performed on these samples. For sample B24286, the pH was reported as 10.48, which was
greater than the high calibration standard, and a “>" flag was applied. For this sample, the
customer accepted the out-of-range result without reanalysis (see correspondence in

Attachment 6).

For the hydrogen ion analysis, the LCS and spike recoveries and the RPDs met the criteria in the
SAP. This analysis was performed on 17 of the 25 samples received. It was not performed on
the solid samples, the organic liquids, or aqueous samples with a pH > 2. Solid and organic
matrices are not applicable for this analysis.

During review of the hydrogen ion data, it was discovered that there were no approved MDLs for
this analysis. Typically the lab runs an MDL study and receives approval on the data from a
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quality assurance (QA) scientist prior to running samples. In this case, since the method
addresses both free H" and OH", but is almost exclusively used for OH, it was believed to be
fully validated for everything it covers. A set of standards were run and approved by QA after
the sample analysis to establish an MDL. 1t is the Laboratory’s opinion that this MDL is
representative of the system at the time of the analysis. This was discussed with the customer
POC who agreed with the approach and did not request a reanalysis (see correspondence in
Attachment 6).

4.1.2 Mercury

The Hg analysis was performed on acid-digested aliquots. The LCS recoveries, MS recoveries,
and RPD met the criteria in the SAP. For one batch of samples, a low level of Hg was detected
in the method blank. Since the blank concentration was less than quantitation limit, no
reanalysis was required. For samples B24285 and B24287, the concentration in the blank was
greater than 5% of the concentration in the samples, so a “C” flag was applied to the sample
results. The required detection limit (RDL) in the SAP was met for the one solid sample.
However, for the liquid samples, the laboratory was unable to meet the RDL due to the small
sample size required due to alpha activity or limited sample amount for performing all requested
analyses.

4.1.3 lon Chromatography

Ton chromatography analysis was performed on direct aliquots of liquid samples and on water-
digested aliquots of the solid samples. As stated previously, this analysis was not performed on
the organic liquids.

The LCS and MS recoveries and RPDs met the requirements in the SAP. Low levels of chloride,
nitrate, and sulfate were detected in the preparation and method blanks associated with about half
of the samples. Since the levels of these analytes in the blanks were below the quantitation
limits, no reanalysis was required. For samples with low concentrations of these analytes, the
concentration in the blanks was greater than 5% of the sample results and a “C” flag was applied.
The results for the affected samples were also “B” flagged to indicate that they should be
considered estimates because the concentration was below the quantitation limit. The blank
contamination issue was communicated with the customer POC who indicated that “C” flagged
result would not affect the use of the data, and no reanalysis was requested (see correspondence
in Attachment 6). There were no RDLs listed in the SAP for anions.

4.1.4 Inductively Coupled Plasma-Atomic Emission Spectroscopy

The ICP-AES analysis was performed on acid-digested aliquots of the solid samples. For the
organic liquids, the analysis was performed on a digested aliquot where the sample was ashed
prior to digesting with strong acids to ensure organic compounds were broken down and
removed. As discussed previously, eight of the other liquid samples exhibited matrix
interference when the samples were analyzed with a 2X dilution. These samples were acid-
digested using a procedure that follows SW-846 Method 3010C. The remaining aqueous liquid
samples were analyzed with an acid dilution.

The requested analytes were aluminum, antimony, arsenic, barium, beryllium, cadmium,
chromium, cobalt, copper, lead, manganese, nickel, potassium, selenium, silver, sodium,
strontium, thallium, vanadium, and zinc. The SAF and the chain of custody forms also requested
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uranium. However, this was not listed in the LOI, and total uranium can be closely estimated
from the **®U result reported by ICP-MS. The SAP provided RDLs for barium, beryllium,
cadmium, chromium, lead, nickel, and silver. Not all RDLs were met for all samples because of
dilutions required based on high concentrations of certain analytes and/or to reduce matrix
interference or the requirement to use a smaller sample size due to high alpha activity. Analytes
that did not meet the RDL requirement were reanalyzed by ICP-MS. '

Acid-digested solid samples — For the two solid samples, the LCS recovery met the
requirement in the SAP for all reported analytes. No requested analytes were detected in the
preparation blank. The RPDs met the requirement in the SAP. The MS recoveries for all
analytes, except potassium and sodium met the requirement in the SAP. For sodium, the
concentration in the sample was greater than the spike added, so the spike criteria are not
applicable. The low MS recovery for potassium is discussed below.

The low level standard (LLS) had low recoveries for chromium (36%) and potassium (35%).
The chromium results for both samples (B241X2 and B242B6) were reported as less than the
MDL, but this could be due to the low bias indicated by the low LLS recovery. For potassium,
the result for B241X2 was sufficiently above the quantitation limit that the low bias indicated by
the low LLS recovery did not affect the result. For sample B242B6, the potassium result was
less than the MDL, and may be a false non-detect due to the low bias. The MS recovery for
potassium was outside of the criteria listed in the SAP, at 62%, possibly due to the low bias. An
“N” flag was applied to the potassium results for both samples to indicate the spike failure.

For sodium, the percent difference between the sample and a five-fold serial dilution was 14%,
which failed to meet the requirement in the QAPP. A dilution was chosen to obtain the best
detection limits for those analytes with RDLs listed in the SAP. Using this dilution, the
concentration for sodium was near the upper end of the linear range and the higher solids
concentration may have caused a low bias in the sample result. The result for the serial dilution
was higher, at 6.4E+04 pg/g. The sample result is flagged with an “X” to indicate this failure.

These issues were reported to the customer POC, who indicated that reported results were
acceptable (see correspondence in Attachment 6).

Ash/acid-digested organic liquid samples — For the two organic liquid samples (B24285 and
B24298), there was insufficient sample available to prepare a duplicate and spike and perform all
other requested analyses. Therefore, these samples were prepared in a batch that contained an
organic liquid sample from another customer. Because of this, no duplicate or spike results were
included in the Data Summary Report in Attachment 1.

The LCS recovery for sodium was 138%, which was outside of the recovery limits of 70% -
130% requested in the SAP. An “X” flag was applied to the sodium result for each sample to
indicate the standard recovery failure. The MS recovery for sodium was also outside of the
limits at 147% recovery. Sodium and aluminum were detected in the preparation blank. The
concentrations of these analytes in the blank were greater than 5% of the results for B24298 and
a “C” flag was applied to each result. It is the Laboratory’s opinion that high recoveries and
blank contamination are due to sodium and aluminum leaching from the glassware during the
digestion with strong acids. A repreparation and reanalysis would likely cause the same
contamination issues. Thallium was inadvertently omitted from the LCS and MS. The
recoveries for thallium in the initial calibration verification standard and post-digestion spike
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were within the limits in the SAP. These recoveries do not show in the data summary report.
The RPDs all met the requirements in the SAP.

The LLS recovery for potassium was low at 51%, which indicates a potential low bias for sample
B24298, which was reported as < MDL. For sample B24285, the potassium result was
sufficiently above the LLS that the result should not be affected. These issues were presented to
the customer POC, and results were accepted without reanalysis (see correspondence in
Attachment 6).

Acid-digested liquid samples — For eight of the assumed aqueous samples, there was an
unknown matrix interference that caused sample uptake issues when analysis was attempted with
only an acid dilution. These samples were acid-digested and reanalyzed. The LCS recoveries
and RPD:s for all reported analytes met the requirement in the SAP. The MS recoveries for all
analytes, except antimony, met the requirement in the SAP. For antimony, the recovery was low
at 48%. The antimony results for all samples in the batch were flagged with an “N™ to indicate
the spike failure. This failure may be due to insufficient hydrochloric acid added during the
digestion. The sample results were all less than the MDL, but might be biased low. The
customer POC indicated that the potential false negative would not affect the use of the data, so
the results were accepted (see correspondence in Attachment 6).

The recovery for potassium in the LLS analyzed at the end of the run was low at 62%. The
initial LLS recovery was acceptable at 94%, which indicates a potential stability issue by the end
of the run. Most samples were all reported as less than the MDL, which might be false
negatives. For sample B24292, the sample result was greater than the MDL, but less than the
quantitation and was flagged with a “B”. This result might be biased low.

A low level of chromium was detected in the preparation blank. For most samples, chromium
was reported from ICP-MS, so this was not an issue. Since the level in the blank was less than
the quantitation limit, no reanalysis was required. For sample B24293, the level of chromium in
the blank was less than 5% of the sample result, thus no flag was requested.

Direct analvzed liguid samples — These samples were actually analyzed using an acid dilution.

All LCS recoveries, MS recoveries, and RPDs met the requirements in the SAP. No requested
analytes were detected in the blanks.

4.1.5 Inductively Coupled Plasma-Mass Spectrometry

The ICP-MS analysis was performed on acid-digested aliquots of the solid samples. For the
organic liquids, the analysis was performed on a digested aliquot where the sample was ashed
prior to digesting with strong acids to ensure organic compounds were broken down and
removed. As discussed previously, eight of the other liquid samples exhibited matrix
interference when the samples were analyzed with a 2X dilution by ICP. Because of the higher
dilution required for the ICP-MS analysis, all of these samples were analyzed with just a dilution
for the actinides and six of these eight samples were analyzed with just a dilution for the metals.
Samples B24294 and B24296 had significant matrix interference for the ICP-MS metals analysis
and were analyzed from the acid digest. These samples were acid-digested using a procedure
that follows SW-846 Method 3010C. The remaining aqueous liquid samples were analyzed with
an acid dilution.
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Metals analysis — The SAP provided RDLs for barium, beryllium, cadmium, chromium, lead,
nickel, and silver. As stated earlier, not all RDLs were met for all samples using the ICP method
and analytes that did not meet the RDL requirement were reanalyzed by ICP-MS. However,
some analytes also failed to meet the RDL by ICP-MS because of dilutions required due to high
concentrations of other analytes and/or to reduce matrix interference, or small samples sizes
required due to high alpha concentrations.

The LCS and spike recoveries all met the requirements in the SAP and the QAPP.

Sample B24286: The sample result for chromium was greater than four times the spike added, so
the spike criteria were not applicable and an “n/a” was reported instead of the actual spike
recovery. The RPD for chromium was greater than 30%, at 33.9%. An “M” flag was applied.

Sample B24292: The recovery for chromium in the ending LLS was <70%, which failed to meet
the criteria in the QAPP. This indicates a potential low bias for chromium in this sample. The
result was flagged with a “B” because it was less than the quantitation limit. The result of
0.0415 pug/mL was much less than the regulatory limit of 5 pg/mL, so it is the Laboratory’s
opinion that the potential 30% low bias for this result will not affect the use of the data.

Samples B24294 and B24296: Nickel was detected in the preparation blank above the MDL, but
less than the quantitation limit, so no reanalysis was required. The blank result was greater than
5% of the sample results, so a “C” flag was applied. The result reported for sample B24294 was
only slightly above the RDL,; the result reported for B24296 was less than the RDL. These
results were presented to the customer POC, who indicated that nickel is not a constituent of
concern, and no reanalysis was requested (see correspondence in Attachment 6.)

Sample B24297: Barium was detected in the final CCB above the MDL, but less than the
quantitation limit, so no reanalysis was required. Since the result in the blank was greater than
5% of the sample results (at 5.1%), a “C” flag was applied. Since the result of 0.181 pg/mL was
well below the regulatory limit of 100 pg/mL and the blank was only 0.1% above the allowable
criteria, it is the Laboratory’s opinion that the potential high bias indicated by the blank will not
affect the use of the data.

Sample B24299: The RPD for lead was greater than 30%, but the sample result was less than the
quantitation limit, so the criterion was not applicable and no flag was applied.

Sample B241X2: The preparation blank contained chromium above the MDL, but below the
quantitation limit, so no reanalysis was required. However, the concentration in the blank was
greater than 5% of the chromium result for sample B241X2, so a “C” flag was applied.

Samples B242B4 and B242B8: The recovery for chromium in the ending CCV was >110%,
which failed to meet the criteria in the QAPP. Since a high recovery indicates a potential high
bias for sample results, and the results for these samples were less than the MDL, it is the
Laboratory’s opinion that there was minimal impact on the use of the data, so the results were
reported from this batch. An “X” flag was applied to the chromium results for these two samples
to indicate the failed ending CCV.

Organic liguid samples B24285 and B24298: The duplicate and MS analyses were performed on
another customer’s sample, and the recoveries are not included in Attachment 1. All RPDs and
MS recoveries met the requirements in the SAP.
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The initial LLS recovery for chromium was greater than 130%, which fails to meet the criteria in
the QAPP. This indicates a potential high bias for sample B24285. The result for sample
B24298 was sufficiently high that the bias indicated by the high LLS recovery should not affect
that result. The LLS at the end of the run met the criteria in the QAPP. Chromium was detected
in the initial continuing calibration blank (CCB) above the MDL, but less than the quantitation
limit, so no reanalysis was required. The preparation blank result for chromium was greater than
the MDL, but less than the quantitation limit, so no repreparation or reanalysis was required.

The preparation blank result was greater than the chromium result for sample B24298 and was
approximately 8% of the result for B24285, so a “C” flag was applied to both sample results.
The high blanks might be due to the high bias indicated by the high recovery for the initial LLS.
The blank was previously analyzed in another analytical batch and was less than the MDL. The
results for the two samples from that initial batch were about the same as those reported from the
reanalysis batch with the high blank result. However, since the CCV at the end of the initial run
failed high, the results could not be reported from that run. Even with the potential high bias
indicated by the high blank results, the sample result of 0.420 ug/mL for chromium for sample
B24298 was less than the regulatory level of 5 pg/mL. The chromium result for sample B24285
was 10.6 pg/mL. Even if it was corrected for an 8% blank contribution, this result will be
greater than the regulatory limit of 5 pg/mL. The preparation blank result for lead was greater
than the MDL and the quantitation limit. The lead result in the preparation blank was also higher
than the results for both samples and could indicate a false positive result. A “C” flag was
applied to the lead results for both samples. Blank results greater than the quantitation limit
typically require repreparation and reanalysis. However, since the lead results for both samples
were below the regulatory level of 5 pg/mL, even with the potential high bias, it is the
Laboratory’s opinion that the potential high bias will not affect the use of the sample results.
Nickel was detected in the preparation blank above the MDL, but below the quantitation limit.
The blank result was greater than 5% of the result for sample B24298, so a “C” flag was applied.
These blank contamination issues were discussed with the customer POC who indicated that the
results were acceptable for the use of the data and no reanalysis was requested.

Actinides anal¥sis — The requested analytes for the actinides analysis were 2*'Np, >**Pu, 2*U,

*U, #°U, and “°U. The LCS and MS standards consisted of 237Np, 239py, 33 U, and **U. Since
9Py was not a requested analyte, it is not included in the data summary report. Most samples
met the RDL for **U and ***U. Those that did not meet the RDL had concentrations much
greater than the quantitation limit and required a larger dilution. There were eight samples with
low concentrations of analytes that required less dilution to meet the RDLs. The other samples
failed to meet the RDL because of the large dilutions required based on the high concentrations
of actinides or other analytes in the samples.

The LCS recoveries and MS recoveries for all isotopes met the criteria in the SAP. The RPDs all
met the requirements in the SAP. All RPDs met the requirements in the SAP and/or QAPP. For
sample B24286, the RPD for 2**U was greater than 30%, and for B24290 the RPDs for both
2Py and 2*U were greater 30%. However, since the results were less than the quantitation
limit, the RPD criteria were not applicable.

For organic liquid samples B24285 and B24298, the duplicate and MS analyses were performed
on another customer’s sample, and the recoveries are not included in Attachment 1. All RPDs
and MS recoveries met the requirements in the SAP.

The initial LLS recovery for 23U failed high at 130.6% for the batch containing samples
B242B6, B241X2, B24293, B242B4, and B242B8. This indicates a possible high bias for
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sample B24293. The result for sample B242B6 was much greater than the LLS, so the affect of
the high bias should be minimal. The results for the other samples were less than the detection
limit and are not affected. The final LLS associated with samples B24280, B24281, B24283,
B24288, and B24289 had a low recovery for 2*°U at 61%. This indicates a possible low bias for
samples B24280 and B24281, which had results approximately 10 times the LLS level. The
other sample results should not be affected.

A Tow level of 2**U was detected in the method blank associated with sample B24287. The
concentration in the blank was less than 5% of the sample concentration, so no qualifier flag was
required. The blank concentration was also less than the quantitation limit, so no reanalysis was
required. A low level of 237Np was detected in the method blank associated with samples
B24279, B24292, B24294, B24295, B24296, B24299, B242B1, and B242B2. For most samples
in the batch, the concentration of *’Np was less than the MDL, so the apparent contamination
did not affect the results. For samples B24287 and B24292, the concentration in the blank was
greater than 5% of the sample result and a “B” flag was applied. Since the sample concentration
was less than the RDL, the use of the result should not be affected. Since the concentration in
the blank was below the quantitation limit, no reanalysis was required.

Direct calibration, where a standard containing the isotope and element of interest is used to
calibrate the response of the isotope, is the most accurate type of calibration; however, standard
reference material is not available for all the isotopes of interest. Concentrations of those
1sotopes without available standards are estimated based on the instrument’s mass-response
curve, which is generated by using the intensity/concentration relationship for the available
isotope standards. Results estimated in this manner are designated “semi-quantitative.” The
222-S Laboratory currently does not have standards available for calibration, calibration checks,
or matrix spikes for 242Pu, 233 U, or 24U, The results for these isotopes are all considered semi-
quantitative.

4.2 RADIOCHEMICAL ANALYSIS
4.2.1 Total Alpha/Total Beta

The total alpha/total beta analysis for solid sample B241X2 was performed on acid-digested
aliquots using the strong acid digest. For solid sample B242B6, there was insufficient sample to
perform the analysis using the strong acid digest, so the analysis was performed using the acid
digest that follows SW-846 Method 3050B. The organic liquids were analyzed using the
ash/strong acid digest. The remaining liquid samples were analyzed using direct aliquots.

The LCSs and spikes were prepared after the digestion. The LCS recoveries, spike recoveries,
and RPDs met the criteria in the SAP. No alpha or beta activity was detected in the method or
preparation blanks. For organic liquid samples B24285 and B24298, the duplicate and MS
analyses were performed on another customer’s sample, and the recoveries are not included in
Attachment 1. The RPDs and MS recoveries met the requirements in the SAP.

For most samples, the reported minimum detectable activities (MDA) for gross beta met the
RDL requirements in the SAP or the sample results were above the quantitation limit. All alpha
results reported below the MDA or quantitation limit met the RDL.
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4.2.2 Gamma Energy Analysis

The GEA for solid sample B241X2 was performed on acid-digested aliquots using the strong
acid digest. For solid sample B242B6, there was insufficient sample to perform the analysis
using the strong acid digest, so the analysis was performed using the acid digest that follows
SW-846 Method 3050B. The organic liquids were analyzed using the ash/strong acid digest.
The remaining liquid samples were analyzed using direct aliquots. The requested isotopes for
GEA were ®Co and *’Cs. The LCS recoveries met the criteria in the SAP. No isotopes were
detected in the preparation blank. For organic liquid samples B24285 and B24298, the duplicate
analysis was performed on another customer’s sample, and the RPDs are not included in
Attachment 1. The RPDs recoveries met the requirements in the SAP.

For solid sample B241X2, the MDA met the RDL in the SAP. For all other samples, the
laboratory was unable to meet the RDL requirements in the SAP. The customer indicated that
the missed RDLs would not affect the use of the data (see correspondence in Attachment 6).

4.2.3 Strontium-90

The *°Sr analysis for solid sample B241X2 was performed on acid-digested aliquots using the
strong acid digest. For solid sample B242B6, there was insufficient sample to perform the
analysis using the strong acid digest, so the analysis was performed using the acid digest that
follows SW-846 Method 3050B. The organic liquids were analyzed using the ash/strong acid
digest. The remaining liquid samples were analyzed using direct aliquots.

The LCS recoveries met the criteria in the SAP. For samples with a negative result reported for
either the sample or duplicate result, an RPD calculation is not applicable. For sample B24283,
the RPD was greater than 30%, but the sample counting uncertainty was greater than 30%, so the
criterion was not applicable. For sample B24279, an RPD was not calculated because the
duplicate result was below the MDA. For organic liquid samples B24285 and B24298, the
duplicate analysis was performed on another customer’s sample, and the RPD is not included in
Attachment 1. The RPD met the requirements in the SAP.

Solid sample B241X2 was the only sample to meet RDL requirement in the SAP. All others
failed to meet the requirement either due to limiting sample size to ensure all analyses could be
run or due to limitation based on high alpha activity.

Solid sample B242B6 was analyzed in the same analytical batch as sample B241X2. However,
the only preparation blank that was included in the analytical batch was the one prepared for the
strong acid digest. Since the SW-846 acid digest blank was not analyzed, the blank result for
sample B242B6 is reported as “n/a”. The sample result for sample B242B6 had a very high
counting uncertainty (863%), and the result should be considered an estimate.

4.2.4 Americium-241

The **' Am analysis for solid sample B241X2 was performed on acid-digested aliquots using the
strong acid digest. For solid sample B242B6, there was insufficient sample to perform the
analysis using the strong acid digest, so the analysis was performed using the acid digest that
follows SW-846 Method 3050B. The organic liquids were analyzed using the ash/strong acid
digest. The remaining liquid samples were analyzed using direct aliquots. The LCS recoveries
and RPDs met the criteria in the SAP. For organic liquid samples B24285 and B24298, the

11
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duplicate analysis was performed on another customer’s sample, and the RPD is not included in
Attachment 1. The RPD met the requirements in the SAP.

No **'Am activity was detected in the preparation or method blanks. The reported MDAs did
not meet the RDL requirement in the SAP because of a small sample size required due to high
alpha activity or because of limit sample quantity.

4.2.5 Plutonium-238 and Plutonium-239/240

The ***Pu and **?*°Pu analysis for solid sample B241X2 was performed on acid-digested
aliquots using the strong acid digest. For solid sample B242B6, there was insufficient sample to
perform the analysis using the strong acid digest, so the analysis was performed using the acid
digest that follows SW-846 Method 3050B. The organic liquids were analyzed using the
ash/strong acid digest. The remaining liquid samples were analyzed using direct aliquots. The
LCS recoveries and RPDs met the criteria in the SAP. For organic liquid samples B24285 and
B24298, the duplicate analysis was performed on another customer’s sample, and the RPD is not
included in Attachment 1. The RPD met the requirements in the SAP.

No **Pu or ****°Py activity was detected in the preparation and method blanks. The reported
MDAss for only seven samples met the RDL requirement in the SAP. For the other samples, the
RDL was missed because of a small sample size required due to high alpha activity or because of
limit sample quantity.

43  ORGANIC ANALYSIS
4.3.1 Volatile Organic Analysis

VOA was performed on a direct aliquot of sample B24285. Because of the high concentration of
tributyl phosphate in sample B24298, a very small sample aliquot was diluted in methanol prior
to analysis. These samples were identified by the customer POC as organic liquids. This
analysis was not requested for any other samples. The only requested compound was carbon
tetrachloride.

The LCS recoveries were all within the statistical process control (SPC) limits and the limits in
the SAP, except for acetone. The recoveries for vinyl chloride, acetone, and methyl acetate were
outside the acceptance limits in the continuing CCV standard. These compounds were not
requested, so no reanalysis was requested. No carbon tetrachloride was detected in the blank or
the samples.

The MS and MSD recoveries and RPDs between the MS and MSD all met the requirement in the
SAP. All surrogate recoveries met the SPC limits. The MS and MSD recoveries and RPD are
presented in report included in Attachment 4. Surrogate recoveries are included in Attachment 5.

Acetone, 1-butanol, 2-hexanone, methyl acetate, and toluene were calibrated compounds that
were not requested, but were detected in sample B24285. The recovery for acetone was outside
of the control limits for the LCS and the result was flagged with an “X”. The recoveries for both
acetone and methyl acetate were outside of the control limits for the CCV and the results were
flagged with a “J”. The detected, calibrated compounds were included in the Data Summary
Report in Attachment 1. Non-calibrated, TICs were included in Attachment 3.

12
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For sample B24298, toluene and 2-hexanone were detected. These are included in Attachment 1.
TICs were also detected and were included in Attachment 3.

4.3.2 Semivolatile Organic Analysis

SVOA was performed on an extracted aliquot for sample B24285 and by dilution in methylene
chloride for sample B24298. The analysis was not requested for any other samples. The only
requested compound was tributyl phosphate (TBP).

Both samples were identified by the customer POC as organic liquids. Therefore, the first
analysis was attempted using a dilution of each sample in methylene chloride. Sample B24285
was chosen for analysis of an MS and MSD. The surrogate, MS, and MSD recoveries all failed
to produce acceptable recoveries for this sample, which indicated that the sample matrix was
insoluble in methylene chloride. This sample was reanalyzed by extraction. Therefore, there
was no MS or MSD recoveries reported in the batch with sample B24298. This information was
provided to the customer POC, who indicated that the quality control failures would not affect
the use of the data (see correspondence in Attachment 6).

For sample B24298, the LCS recovery for 1,2,4 trichlorobenzene was outside of the SPC limit,
but was within the 70% - 130% recovery limits listed in the SAP. No tributyl phosphate was
detected in the method blank. The surrogate recoveries are included in Attachment 5. A number
of TICs were potentially identified using retention times and reference spectra from known
standards that were run on the same instrument. The results were flagged with a “T” to indicate
that they are TICs and with a “P” to indicate they were potentially identified by the method
discussed above. These and other TICs results were reported in Attachment 3. A “hydrocarbon
hump” was observed in the diesel range. Therefore, this sample was analyzed using the
NWTPH - Diesel method rather than analyzing for kerosene, as requested.

For sample B24285, the LCS recoveries for 1,2,4 trichlorobenzene and acenaphthene were below
the limits of 70% - 130% recovery listed in the SAP, but were within the SPC limits for the
method, so no qualifier flag was applied. For the MS and MSD recoveries, all except 2,4-
dinitrotoluene and n-nitroso-di-n-propylamine were below the limits of 70% - 130% recovery.
With the exception of pyrene in the MS, all were within the SPC limits, so no qualifier flags
were applied. A “T” flag was applied to the sample result for pyrene to indicate the spike failure.
It is the Laboratory’s opinion that the low MS recovery for pyrene was due to a matrix effect
from the organic acids that were present in the sample in significant quantities, so a re-extraction
and reanalysis was not requested. The MS and MSD recoveries and the RPD are included in
Attachment 4. All surrogate recoveries were within the required limits. These are included in
Attachment 5. No compounds were detected in the method blank. TIC results are included in
Attachment 3. No hydrocarbon TICs were observed, so the request for NWTPH — Kerosene for
this sample was cancelled.

4.3.3 NWTH Kerosene/Diesel

The LOI and SAF requested the NWTPH — Kerosene analysis for the two organic liquid
samples, if hydrocarbons were identified as TICs in the SVOA. For sample B24285, no
hydrocarbons were detected in the SVOA, so this analysis was not performed. For sample
B24298, hydrocarbons were detected in the SVOA. A preliminary run for kerosene indicated
that the hydrocarbons detected in the sample appeared to be more similar to weathered diesel.
Therefore, the sample was reanalyzed using a diesel calibration, LCS, MS, and MSD. Since the
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sample contained a very high concentration of TBP, a dilution with methylene chloride was used
for the sample preparation, rather than an extraction. The TBP peak eluted within the diesel
retention time envelope and required manual subtraction from the total area in the range.
Because the TBP peak represented approximately 88% of the total peak area within the diesel
range, small variances in the TBP result were likely to lead to a significant error in the calculated
diesel concentration. Therefore, the diesel result was “J” flagged. The LCS recovery met the
acceptance limits in the test plan and the SAP. The LLS, also referred to as the minimum
reporting limit standard, had a high recovery at 171%. It is the Laboratory’s opinion that the
diesel concentration in the sample was sufficiently high so as to not be affected by the hump in
the chromatogram that caused the high LLS recovery. The MS and MSD recoveries were very
high and did not meet the acceptance limits. This could be attributed to the errors associated
with subtraction of the TBP peak. However, the concentration of diesel in the sample was more
than 4 times the concentration in the spike added, so the criteria are not applicable. The RPD
between the MS and MSD met the requirement in the SAP. The MS and MSD recoveries and
RPD are included in Attachment 4. All surrogate recoveries were within the required limits.
These are included in Attachment 5.

5.0 PROCEDURES
Table 2 lists the analytical procedures used for analysis of the PFP A Lab Rm 144 samples.

Table 1. Analytical Procedures

Analysis | Preparation Method | Analysis Procedure
Inorganic Analyses

pH Liquid (9040C) Liquid - Direct LA-212-106, Rev. H-0-A

Solid (9045D) Solid — LA-212-105, Rev. H-0 LA-212-105, Rev. H-0
Hydrogen Ion Liquid - Direct LA-211-102, Rev. I-1
Mercury — Cold Vapor Atomic Absorption | LA-325-110, Rev. A-0 LA-325-110, Rev. A-0
Liquid (7470A); Solid (7471B)
IC (9056A) Liquid - Direct LA-533-107, Rev. I-0

Solid - LA-504-101, Rev. M-0 LA-533-115, Rev. J-0

ICP/AES (3010C or 3050B/6010C) Liquid - Direct or LA-505-161, Rev. J-0-A

LA-505-158, Rev. J-0
Org. Lig. - LA-544-101, Rev. F-0
Solid - LA-505-163, Rev. G-0

ICP/MS: actinides and metals Liquid — Direct or LA-506-102, Rev. F-1
LA-505-158, Rev. J-0

Org. Liq. - LA-544-101, Rev. F-0
Solid - LA-505-163, Rev. G-0

14
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Table 2. Analytical Procedures
Analysis { Preparation Method | Analysis Procedure
Radiochemical Analyses
Total Alpha/Total Beta Liquid — LA-508-101, Rev. L-2 LA-508-101, Rev. L-2

Org. Liq. - LA-544-101, Rev. F-0
Solid - LA-544-101, Rev. F-0 and
LA-505-163, Rev. G-0

GEA

Liquid — LA-548-121, Rev. 1-0

Org. Liq. - LA-544-101, Rev. F-0

Solid - LA-544-101, Rev. F-0 and
LA-505-163, Rev. G-0

LA-548-121, Rev. I-0

*Sr — Separation/Beta counting

Liquid — LA-220-101, Rev. I-0

Org. Liq. - LA-544-101, Rev. F-0

Solid - LA-544-101, Rev. F-0 and
LA-505-163, Rev. G-0

LA-220-104, Rev. I-0
LA-220-101, Rev. I-0
LA-220-103, Rev. J-0

“*' Am — Separation/AEA

Liquid - LA-953-104, Rev. H-1

Org. Liq. - LA-544-101, Rev. F-0

Solid - LA-544-101, Rev. F-0 and
LA-505-163, Rev. G-0

LA-953-104, Rev.

#9240py, 2¥py — Separation/AEA

Liquid - LA-953-104, Rev. H-1

Org. Liq. - LA-544-101, Rev. F-0

Solid - LA-544-101, Rev. F-0 and
LA-505-163, Rev. G-0

LA-953-104, Rev. H-1

Organic Analyses

VOA (8260C)

Direct

LA-523-118, Rev. H-0

SVOA (8270D)

Dilution: LA-523-149, Rev. A-0
Extraction: LA-523-115, Rev. H-0

LA-523-135, Rev. D-0

NWTPH — Kerosene/Diesel

ATL-2010-TP-117

ATL-2010-TP-117

6.0
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Attachment 2

SAMPLE BREAKDOWN DIAGRAMS
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DECEMBER 21, 2010

WATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: Contract:
Lab Code: Case No.: SAS No.: SDG No.: 100927_PFP
Matrix Spike - Sample No.: S10M000378
SPIKE SAMPLE MS MS QcC.
ADDED CONCENTRATION | CONCENTRATION % LIMITS
COMPOUND (ug/L) (ug/L) (ug/L) REC #| REC.
1,1-Dichloroethene 200.00 0.0000 172.09 86 |62-151
Acetone 1000.0 51.076 698.22 65 55-139
2-Butanone 1000.0 0.0000 916.67 92 60-146
n-Butanol 2000.0 907.32 2389.5 74 73-140
Benzene 200.00 0.0000 207.95 104 86-120
Trichloroethene 200.00 0.0000 187.19 94 71-128
Methyl Isobutyl Ketone 1000.0 0.0000 1001.2 100 |75-137
Toluene 200.00 1.648 197.22 98 83-118
2-Hexanone 1000.0 58.035% 1063.0 100 71-141
Chlorobenzene 200.00 0.0000 185.87 93 88-113
SPIKE MSD MSD
ADDED CONCENTRATION % % QC LIMITS
COMPOUND (ug/L) (ug/L) REC #| RPD #| RPD REC.
1,1-Dichloroethene 200.00 192.84 96 11 30 |62-151
Acetone 1000.0 819.51 77 17 30 55-139
2-Butanone 1000.0 1051.4 105 13 30 |60-146
n-Butanol 2000.0 2777.8 94 24 30 73-140
Benzene 200.00 215.24 108 4 30 86-120
Trichloroethene 200.00 188.94 94 0 30 §71-128
Methyl Isobutyl Ketone 1000.0 1072.5 107 7 30 |75-137
Toluene 200.00 192.23 95 3 30 |83-118
2-Hexanone 1000.0 1179.4 112 11 30 |71-141
| Chlorobenzene 200.00 182.27 91 2 30 88-113

RP
Sp

CO

Column to be used to flag recovery and RPD values

Values outside of QC limits

D:
ike Recovery:

MMENTS :

0 out of 10 outsgside limits
0 out of 20 outside limits

with an asterisk

FORM III VOA
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WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

DECEMBER 21, 2010

Lab Name: Contract:
Lab Code: Case No.: SAS No.: SDG No.: 101028 PFP
Matrix Spike - EPA Sample No.: S10M000380
SPIKE SAMPLE MS MS QC.
ADDED CONCENTRATION | CONCENTRATION % LIMITS
COMPOUND (ug/L) (ug/L) (ug/L) REC #| REC.
1,2,4-Trichlorobenzene 8000.0 0.00000 3562.4 44 |24- 79
2,4-Dinitrotoluene 8000.0 0.00000 5890.2 74 |55-105
Acenaphthene 8000.0 0.00000 4096.6 51 [34-106
4-Chloro-3-Methylphenol 16000 0.00000 9513.3 59 |50- 97
2-Chlorophencl 16000 0.00000 8946.0 56 [40~-106
N-Nitroso-di-n-prop. (1) 8000.0 0.00000 5823.4 73 |44- 99
Pyrene 8000.0 0.00000 4806.0 60* 165-111
SPIKE MSD MSD
ADDED CONCENTRATION % % QC LIMITS
COMPOUND (ug/L) (ug/L) REC #| RPD #| RPD | REC.
1,2,4-Trichlorobenzene 8000.0 3991.9 50 13 30 (24- 79
2,4-Dinitrotoluene 8000.0 6413.1 80 8 30 |55-105
Acenaphthene 8000.0 4589.8 57 11 30 [34-106
4-Chloro-3-Methylphenol 16000 10346 65 10 30 |50- 97
2-Chlorophenol 16000 10339 65 15 30 (40-106
N-Nitroso-di-n-prop. (1) 8000.0 6492 .4 81 10 30 (44- 99
Pyrene 8000.0 5446.5 68 12 30 |65-111
(1) N-Nitroso-di-n-propylamine
# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits
RPD: 0 out of 7 outside limits
Spike Recovery: 1 out of 14 outside limits
COMMENTS :
FORM III SV-1 OLM03.0
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DECEMBER'21, 2010
3C

WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: PFP A Room 144 Contract:

Lab Code: 222-S Case No.: SAS No.: SDG No.: 20100688
Matrix Spike - EPA Sample No. S10M000383

SPIKE SAMPLE [ MS MS Qc

ADDED |CONCENTRATION|CONCENTRATION % LIMITS
COMPOUND (ug/Kg) (ug/Kg) (ug/Kg) REC#! REC.
Diesel 9700000 61813830 98417476 377*| 70- 130

SPIKE MSD MSD

ADDED |CONCENTRATION % % QC LIMITS
COMPOUND (ug/Kg) (ug/Kg) REC#| RPD#| RPD REC.
Diesel 8800000 89539474 315 * 18 30 70 - 130

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: 0 out of 1 outside limits

Spike Recovery: 2 out of 2 outside limits

comvents: AP0 Ly lue
T i L

(es Coftalit K/é///y@ G #etls
it V)

FORM il SV-1 OLMO03.0
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Attachment 5

SURROGATE RECOVERIES
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DECEMBER’21, 2010

WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY

Lab Name:

Lab Code: Case No.:

Contract:

SAS No.:

SDG No.:

CLIENT

SAMPLE NO.

0l|s10M000378
02|S10M000378MS 102 107 101
03|S10M000378MS 109 107 96
04 |510M000379

05

SMC1 SMC2 | sSMC3
#| (DCE) #| (TOL)

#| (BFB) #|0OUT

[« e e ReN

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

SMC1

SMC2 (DCE)
SMC3 (TOL)
OTHER (BFB)

# Column to

Dibromofluoromethane
1,2-Dichloroethane-d4
Toluene-ds
Bromofluorobenzene

QC LIMITS
(73-136)
(77-132)
(86-119)
(82-128)

be used to flag recovery values

* Values outside of contract required QC limits

D System Monitoring Compound diluted out

page 1 of 1

FORM II VOA
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DECEMBER 21, 2010

WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY

Lab Name: Contract:

Lab Code: Case No.: SAS No.: SDG No.:

CLIENT SMC1 SMC2 SMC3 |OTHER |TOT
SAMPLE NO. #| (DCE) #| (TOL) #| (BFB) # | OUT

01 |CCB 102 101 99 93 0
02|LCS 100 101 98 94 0
03
04
05
06
07
08
09
10

11

12
13

14

15

16

17

18

19
20
21

22

23

24

25

26

27

28

29

30

QC LIMITS
Dibromofluoromethane (85-123)
1,2-Dichloroethane-d4 (83-123)
Toluene-ds (82-121)
Bromofluorobenzene (82-126)

SMC1

SMC2 (DCE)
SMC3 (TOL)
OTHER (BFB)

]

# Column to be used to flag recovery values
* Values outside of contract required QC limits

D System Monitoring Compound diluted out

page 1 of 1 FORM II VOA
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DECEMBER 21, 2010

SOIL SEMIVOLATILE SURROGATE RECOVERY

Lab Name: Contract:
Lab Code: Case No.: SAS No.: SDG No.: PFP
Level: (low/med) LOW
CHG S1 S2 S3 S4 S5 Sé6 S7 S8 TOT
SAMPLE NO. | (FBP)#| (2FP)#| (NBZ) # #| (TBP)#| (TPH) # # #|OUT
01{sS10M000381 0D 0] 0 oD 0D 0D C
02 | BLANK 96 94 93 95 68 106 0
03 |LCS 101 96 o8 97 94 117 0
04 S10M000380 1* 0 0 o* 0* 1=* 4
¥ < 05|510M000380MS 1% 0 0 0* 0%* 1* 4
06 |S10MOC0380MS 1* 0] 0] 0* 0* 1* 4
07|510M000381 g7 82 97 80 40 102 0
08
0%
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
QC LIMITS
S1 (FBP) = 2-Fluorobiphenyl (10-147)
S2 (2FP) = 2-Fluorophenol ( 0-127)
S3 (NBZ) = Nitrobenzene-dbs ( 0-125)
sS4 = Phenol-dé (37-125)
S5 (TBP) = 2,4, 6-Tribromophenol (40-176)
Sé (TPH) = Terphenyl-di4 (71-175)
# Column to be used to flag recovery values
* Values outside of contract required QC limits
D Surrogate diluted out
* - 6@(%0/@ SACMOCO 30 wa s reprégmd w/% L Guid CRfctOs
MbAPd and was reperid €1 a scparere  Haks.
/W 108640
page 1 of 1 FORM II SV
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DECEMBEE’21 2010

FORM 2

WATER SEMIVOLATILE SURROGATE RECOVERY

Lab Name: Contract:

Lab Code: Case No.: SAS No.: SDG No.: 101028 PFP
CHG S1 S2 S3 S4 S5 S6 S7 S8 TOT
SAMPLE NO. | (FBP)#| (2FP)#| (NBZ) # #| (TBP)#| (TPH) # # #|OoUT

Ol PRPBLK 48 80 82 84 66 98 0
LCs 54 79 91 83 71 107 0
DF50()* 03 S10M000380 34 38 44 44 0D 76 0
F | 04 |510M000380 41 46 78 58 52 86 0
DF"‘ 0515S10M000380MS 40 55 84 68 61 82 0
06 S10M000380MS 52 64 S8 76 68 104 0
OF=1 o7
08 T : : N
09| X% ,SQMV,ZZE:GWZZM%”] 272 (522 7 —
10
11 / /(2[115 _
12 i
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
QC LIMITS
S1 (FBP) = 2-Fluorobiphenyl (27- 91)
S2 (2FP) = 2-Fluorophenol (38-109)
S3 (NBZ) = Nitrobenzene-ds (43-108)
sS4 = Phenol-dé (39-115)
S5 (TBP) = 2,4,6-Tribromophenol (48-112)
S6 (TPH) = Terphenyl-di4 (58-119)
# Colum to be used to flag recovery values
* Values outside of contract required QC limits
D Surrogate diluted out
page 1 of 1 FORM II SV
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DECEMBER 21, 2010

FORM 2
WATER SEMIVOLATILE SURROGATE RECOVERY

Lab Name: Contract:
Lab Code: Case No. : SAS No.: SDG No.: 101101 PFP
CHG 81 S2 S3 54 g5 S6 S7 S8 |TOT
SAMPLE NO. | (FBP)#| (2FP) #| (NBZ) # #| (TBP) #| (TPH) # # #|ouT
jz 01|ccB 0% 0% 0% ox{  o* _———3§.——:: R
02|ccB 47 80 93 85 64 97 [zﬂ.am<pjm4 0
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WATER SEMIVOLATILE SURROGATE RECOVERY

Lab Name: PFP A Room 144 Contract:
Lab Code: 222-8 Case No.: SAS No.: SDG No.: 20100688
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Bushaw, Ruth A

From: Cathel, Robert L

Sent: Wednesday, August 18, 2010 3:43 PM

To: Bushaw, Ruth A

Cc: Clinton, Richard (Rich); Hansen, Daniel R; Wyse, Eric J; Duchsherer, Mark J; Schroeder,
Robert W; Ross, Roxie R

Subject: RE: Holding Times for PFP A Lab Room 144 Chemicals

Ruth,

PEP project personnel are aware that holding times for several of the analytes for these samples have already passed.
The approach you propose in your email below (8/18 12:10 PM) is acceptable.

Thanks,
Bob Cathel

From: Bushaw, Ruth A

Sent: Wednesday, August 18, 2010 12:10 PM

To: Cathel, Robert L

Cc: Clinton, Richard (Rich); Hansen, Daniel R; Wyse, Eric J; Duchsherer, Mark J; Schroeder, Robert W; Ross, Roxie R
Subject: Holding Times for PFP A Lab Room 144 Chemicals

Importance: High

Bob,

The NDA report for the subject project states that the NDA was started on 7/21/2010. This indicates that the
samples were collected at least 29 days before the expected delivery of the first 3 samples (expected on
8/19/2010). Therefore, short holding times are already missed; such as 48 hours for nitrate, nitrite, and
phosphate for liquid samples; 14 days for SVOA extraction and VOA; and 28 days for Hg analysis. Since many
of these samples have a very high alpha activity and will require continuous RCT support and air monitoring, I
would prefer to NOT run any analyses on overtime. We might be able to get some analyses run with our
normal swing shift personnel, if there is sufficient RCT coverage.

This means that I am not going to ask the lab to perform “heroics” to get any analysis done “as soon as
possible” after receiving, if the holding time was already missed before we got the samples. Is this approach
acceptable to you?

Please let me know if there are any assumptions that I have made that are incorrect. It is the laboratory’s
opinion that the short holding times are not applicable because the samples were collected so long prior to
delivery.

Thanks,

Rl A. Busbaw

Project Manager

ATL International, Inc.
222-S Laboratory
office: 509-373-4314
cell: 509-554-4978
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Bushaw, Ruth A

From: Cathel, Robert L

Sent: Thursday, September 16, 2010 8:07 AM
To: Bushaw, Ruth A

Cc: Clinton, Richard (Rich)

Subject: RE: PFP A Lab Room 144 Samples
Ruth,

I agree with the analytical proposals noted below.

Bob Cathel

From: Bushaw, Ruth A

Sent: Wednesday, September 15, 2010 10:12 AM
To: Cathel, Robert L

Cc: Clinton, Richard (Rich)

Subject: PFP A Lab Room 144 Samples
Importance: High

Bob,

I just spoke with our two chem techs who were going to run the pH on the two solid samples. They told me that
sample B242B6 (S11B) was only two large chunks of solid, about 1 — 2 g each. Besides being the large chunks,
he indicated that there was still a little of the liquid left in the jar, which you described as an organic liquid.
When some of sample S11 was added to water, it did form a separate layer, so we know it is organic. Since this
is not an appropriate matrix for running the pH, I’'m going to cancel that analysis request for this sample.

Also for sample B242B6, since there are only two chunks of material, we are going to try to acid digest one and
will use the other for a water leach. That will use up the sample. If we have digestate remaining after the
metals and MS actinides are run, I can start adding other radionuclides per your priority list, but I don’t know if
we will be able to get all of them.

They are testing HEPA filters today in the hood where we could run the pH on the other solid sample, but we
have access to a hood to prepare the acid digest for metals analysis. Therefore, even though your priority list
indicates pH is top priority, I would prefer to get started on the acid digestion. We will run the pH before we
run any other analysis on sample B241X2 (S28). Is this acceptable to you? Also, since we don’t know how
much sample is available in S28 for running the required duplicate and spikes, if there is a limited amount of
sample, we might not spike for all of the radionuclides by ICP/MS. We need to prepare 2 separate bottles of
spike to get all of the requested metals by ICP. If we need to prepare a digested spike for the radionuclides by
ICP/MS, that will require 2 additional bottles. If we are limited in sample, I would think that you would prefer
that we try to get additional analyses done (like IC-anions). Therefore, we might just run post-digestion spikes
for the radionuclides. Is that acceptable?

Thanks,

Rl A. Busbaw
Project Manager

ATL International, Inc.
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Bushaw, Ruth A

From: Cathel, Robert L

Sent: Monday, September 27, 2010 10:55 AM

To: Bushaw, Ruth A

Cc: Clinton, Richard (Rich); Wyse, Eric J; Major, Christopher A
Subject: RE: PFP A Lab Room 144 SVOA Issue

Ruth,

The reasons for the failed QC results are understood and do not affect the use of the data by PFP Ciosure Project
personnel. Therefore, PFP will accept the data as-is without reanalysis.

Bob Cathel

From: Bushaw, Ruth A

Sent: Thursday, September 23, 2010 3:34 PM
To: Cathel, Robert L

Cc: Clinton, Richard (Rich); Wyse, Eric ]
Subject: PFP A Lab Room 144 SVOA Issue
Importance: High

Bob,

We run the SVOC analysis for samples B24285 (S11) and B24298 (D15) from the PFP A Lab Rm 144 project
as “dilute and shoot” because these were indicated by you as being organic liquids. However, after the analysis
was run, the chemist is of the opinion that sample B24285 was not an organic liquid. At the time of analysis,
the analyst thought the sample was soluble in the organic solvent used for analysis, but when reviewing the
results, the chemist believes that the sample was not soluble. They are scheduling this sample to be extracted
and rerun.

Unfortunately, B24285 was the sample chosen for the MS and MSD for the “dilute and shoot” analysis batch.
With the failure of the MS and MSD recoveries, we don’t have sample QC to report for this batch, which still
contains sample B24298. Sample B24298 appeared to be about 80% TBP. They ran it with a low dilution to
look for TICs, and then ran it again at a very high dilution to read the TBP. It is the chemist’s preference to
NOT reanalyze this sample so as to preserve the life of the column in the instrument. If he was required to
rerun the sample to get passing QC for an MS/MSD, they would spike the sample at a high level and only run
very dilute. This would cause them to not be able to “see” and report any TICs.

Will it be acceptable for yvour use of the data if we report the results for sample B24298 in a batch with
failing sample QC? The LCS recoveries were acceptable, but because of the large dilution required to report
the TBP (the only requested analyte), the surrogates were also diluted out and not reported.

The chemist’s notes indicate that since the sample matrix was different, the failure of spike and surrogate
compounds for sample B24285 do not indicate problems with the preparation and analysis of sample B24298.

On a side note, the chemist was able to positively identify the following compounds in the SVOC analysis:
n-hexadecane

n-tridecane

n-pentadecane
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n-octadecane
n-eicosane
n-heptadecane
n-tetradecane

He indicated that the chromatogram does NOT resemble “NPH”, a hydrocarbon mixture that was used in the
past at the Hanford site.

Thanks,

Ruth A. Busdaw

Project Manager

ATL International, Inc.
222-S Laboratory
office: 509-373-4314
cell: 509-554-4978

This email and any accompanying documents contain confidential and / or privileged information. This information is intended only
Jor the use of the individuals or entity named in this email. If you are not the intended recipient, Pplease notify the sender and delete
this message. You are hereby notified that any disclosure, copying, distribution or taking of any reliance on the contents of the
information contained herein is strictly prohibited.
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Bushaw, Ruth A

From: Cathel, Robert L

Sent: Wednesday, September 29, 2010 7:35 AM

To: Bushaw, Ruth A

Cc: Clinton, Richard (Rich); Wyse, Eric J; Schroeder, Robert W; Brown, Kenneth M; Major,
Christopher A .

Subject: RE: PFP A Lab Rm 144 Samples pH Results

Ruth,

The pH result of ~10.5 is expected and in-line with our process knowledge. PFP Closure Project personnel will be able to
use the results as-is, without reanalysis, for waste disposition.

Thanks,
Bob Cathel

From: Bushaw, Ruth A

Sent: Tuesday, September 28, 2010 11:26 AM

To: Cathel, Robert L

Cc: Clinton, Richard (Rich); Wyse, Eric J; Schroeder, Robert W; Brown, Kenneth M
Subject: PFP A Lab Rm 144 Samples pH Results

Importance: High

Bob,

When we ran the pH analysis for sample B24286 (S12) (assumed sodium carbonate), we calibrated with pH 7
and pH 10 standards. However, the result for the sample and duplicate for this sample were pH 10.48 and pH
10.5. These results are outside of our calibration range. We don’t really think that there is anything wrong with
the results, but the procedure requires a reanalysis. However, before doing so, since this sample requires that
we have RCT support and air sampling during analysis, | wanted to know if you will be able to use these results
without reanalysis. They will be flagged with an “E” (translated to a “>” for HEIS) to indicate that the results
exceeded the calibration range.

Thanks,

Rutl A. Busbow

Project Manager

ATL International, Inc.
222-S Laboratory
office: 509-373-4314
cell: 509-554-4978

113



DECEMBER 21, 2010

Bushaw, Ruth A

From: Major, Christopher A

Sent: Tuesday, October 05, 2010 12:37 PM

To: Bushaw, Ruth A

Cc: Clinton, Richard (Rich); Hansen, Daniel R

Subject: RE: PFP A Lab Rm 144 GEA Detection Limits and Project Delay

Ruth ~for the two isotopes listed | believe your detection limits and “less than” values will work fine for our
characterization purposes.

Sorry to hear about the other difficulties. We’'ll just have to wait until early November then.

Chris
942-6489

From: Bushaw, Ruth A

Sent: Tuesday, October 05, 2010 9:53 AM

To: Major, Christopher A

Cc: Clinton, Richard (Rich); Hansen, Daniel R

Subject: PFP A Lab Rm 144 GEA Detection Limits and Project Delay
Importance: High

Chris,

When we ran the GEA, we used only a 1 mL sample size for most samples to be sure to have sufficient sample
for all other requested analyses, so we didn’t meet the detection limits requested in DOE-RL-2004-29. NO *“Co
or *’Cs was detected in any of the samples.

The requested limits are:
%Co  9.00E-06 uCi/mL
B7Cs  1.25E-05 pCi/mL

We are currently reporting the following detection limits:
¥Co ~2.5E-05 pCi/mL
B¥7Cs  ~3.0E-05 pCi/mL

For the alpha higher activity samples, our detection limits are quite a bit higher because we had to use much less
sample.

Will these “less than” results meet your needs? Or would you prefer that we check remaining volume when all
other analyses are complete to see if there is sufficient sample to rerun with 3 times for sample to meet your
detection limits? Our counting room is currently on restricted access, so we can’t run any radionuclides. We
also have been having difficulty with the Pu analysis by AEA and most of the samples still need to be
reanalyzed.

T'also wanted to inform you that we are continuing to have facility issues causing delays. We still have limited
RCT resources due to facility issues that need RCT support and because only a limited number of alpha sample
analyses can be covered in the lab at one time. The ICP room is still under investigation for mold issues. There

1
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was a spill in the counting room, so it is currently on restricted access. They are working on a recovery plan to
attempt to get the counting room released by Friday, but it might be Tuesday before they can start counting
samples again after getting the detectors back up and running and running all of the check standards and blanks
over the weekend.

The 45-day due date for this report is 10/14/2010. Based on these outages and the other backlog of analyses in
addition to this work, I most likely will not be able to issue the report until early November, at the earliest.
will have a better estimate of a completion date once the counting room and ICP room are released for running
analyses.

We still have not run IC for any samples. Ineed Pu, ICP, ICP/MS, and Hg completed for most samples. There
are still a few samples needing GEA and alpha/beta, and I still need Sr-90 and Am for about half of the samples.
I believe that most of the organic analyses have been run, but the data still needs to be reviewed. Since the
VOA room was taken out of service yesterday, the group had been focusing the last 2 weeks on getting all of
the VOA samples run for all projects currently in the lab.

Thanks,

Reth A. Buskaw

Project Manager

ATL International, Inc.
222-S Laboratory
office: 509-373-4314
cell: 509-554-4978

This email and any accompanying documents contain confidential and / or privileged information. This information is intended only
Jor the use of the individuals or entity named in this email. If you are not the intended recipient, please notify the sender and delete
this message. You are hereby notified that any disclosure, copying, distribution or taking of any reliance on the contents of the
information contained herein is strictly prohibited.
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Bushaw, Ruth A

From: Clinton, Richard (Rich)

Sent: Wednesday, October 06, 2010 7:50 AM

To: Bushaw, Ruth A; Major, Christopher A

Cc: Wyse, Eric J

Subject: RE: PFP A Lab Hydrogen lon Analysis Question
Ruth,

We are good with your approach.

Thanks — Rich C.

From: Bushaw, Ruth A

Sent: Tuesday, October 05, 2010 4:41 PM

To: Major, Christopher A; Clinton, Richard (Rich)
Cc: Wyse, Eric ]

Subject: PFP A Lab Hydrogen Ion Analysis Question

Chris and Rich,

We ran the hydrogen ion analysis on the PFP A Lab Rm 144 samples on 9/21/2010. Upon review of the data,
the chemist realized that there was no method detection limit (MDL) in the LIMS system for this method.
Typically, the lab runs an MDL study a method and it gets approved by QA prior to running samples. This
method addresses both free H+ and OH-, but is almost exclusively used for hydroxide, because the samples
typically analyzed by 222-S are virtually always caustic. Since the method is commonly used, it was believed to
be fully validated for everything it covers. We ran a set of standards yesterday to determine an MDL, and it
was approved by QA. It is the laboratory’s opinion that this MDL is representative of the system at the time of
the analysis. However, since it was determined after the fact, I will need to explain the situation in the
narrative.

Thanks,

Reth A. Busbaw

Project Manager

ATL International, Inc.
222-S Laboratory
office: 509-373-4314
cell: 509-554-4978
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Bushaw, Ruth A

From: Major, Christopher A

Sent: Friday, October 08, 2010 7:58 AM

To: Bushaw, Ruth A

Cc: Clinton, Richard (Rich)

Subject: RE: PFP A Lab Room 144 IC Analysis

Ruth —1 just got off the phone with Rich and we agree with canceling the IC anions and ICP/MS metals analysis. Do
proceed with the Hg, though.

Chris

From: Bushaw, Ruth A

Sent: Thursday, October 07, 2010 3:58 PM

To: Major, Christopher A; Clinton, Richard (Rich)
Subject: PFP A Lab Room 144 IC Analysis

Chris and Rich,

We attempted to run the IC anions and ICP metals analyses on sample B24296. However, the chem techs
indicated that the sample acted soapy when it was pipetted, and it formed a foamy solution when diluted for
analysis. They decided to not try to run in on the IC, but they did try running it on the ICP and the lines were
clogging and it shifted the baseline so that one of their check standards failed. They are trying to rinse out the
lines right now to try to pass the closing QC.

I discussed this behavior with one of our Organic chemists, who indicated that it could be TBP that decomposes
to dibutyl phosphate (DBP) + butanol, that further decomposes to monobutyl phosphate (MBP) + butanol. The
MBP decomposes to phosphoric acid + butanol. We were able to measure a pH of 1.38 and the H+ was 0.01M.
This could be from the phosphoric acid. The DBP and MBP can act like surfactants, which is consistent with
our observation of the sample bubbling up when we try to dilute it.

Unfortunately, we don’t have a method to determine if this sample contains DBP or MBP.

Regardless of what this sample really contains, I plan to cancel the request for IC anions and ICP and ICP/MS
metals analysis. Since a larger dilution was analyzed for radionuclides by ICP/MS and radiochemistry isotopes,
there was no issue reported for those analyses. I will talk to the chemist for Hg analysis to see if he thinks he
can run that analysis. The Hg digestion is designed to breakdown organic compounds so that they don’t
interfere in the analysis.

Thanks,
Rl A. Busbaw

Project Manager

ATL International, Inc.
222-S Laboratory
office: 509-373-4314
cell: 509-554-4978
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Bushaw, Ruth A

From: Major, Christopher A

Sent: Tuesday, October 12, 2010 4:39 PM

To: Bushaw, Ruth A

Cce: Clinton, Richard (Rich)

Subject: RE: PFP A Lab Room 144 Request for Due Date Extension
Follow Up Flag: Follow up

Flag Status: Flagged

Ruth — | talked this over with Rich. We understand the problems and accept the extension. Please be mindful,
however, that the delays have largely brought our disposal work on these chemicals to a standstill, so please continue to
feed us preliminary data as soon as it becomes available. Thanks.

Chris
208-821-1291

From: Bushaw, Ruth A

Sent: Monday, October 11, 2010 2:49 PM

To: Clinton, Richard (Rich); Major, Christopher A

Cc: Schroeder, Robert W; Finn, Cheryl R; Hansen, Daniel R
Subject: PFP A Lab Room 144 Request for Due Date Extension
Importance: High

Chris and Rich,

We are continuing to have difficulty in getting the sample analyses completed for the PFP A Lab Room 144
samples. There are several issues that continue to impede progress on this project: it has been difficult to obtain
sufficient RCT resources on a daily basis to run more than just a couple of analyses at a time (some days we
have had no RCT coverage for working with alpha samples), we are having difficulty getting standards to pass
recovery for the plutonium by AEA method, and we are having matrix issues with a number of the low alpha
liquid samples on the ICP and are planning to try to rerun from an acid digestion.

Because of all of the issues, we don’t expect to get analyses completed until at least the end of October; except I
don’t know if we will get the plutonium method working by then, I’ll have to keep you informed on that.

Therefore, I would like to request an extension on the due date of the report from 10/14/2010 extended to
11/11/2010. Will that be acceptable?

Thanks,

Rt A. Busbaw

Project Manager

ATL International, Inc.
222-S Laboratory
office: 509-373-4314
cell: 509-554-4978
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Bushaw, Ruth A

From: Major, Christopher A

Sent: Monday, October 18, 2010 3:04 PM

To: Bushaw, Ruth A

Cc: Hansen, Daniel R; Schroeder, Robert W; Clinton, Richard (Rich)
Subject: RE: PFP A Lab Room 144 Preliminary IC Anions Data

Yes. We will conservatively take the highest concentration or “worse case scenario” for characterization purposes.

Chris

From: Bushaw, Ruth A

Sent: Monday, October 18, 2010 2:06 PM

To: Major, Christopher A; Clinton, Richard (Rich)

Cc: Hansen, Daniel R; Schroeder, Robert W

Subject: PFP A Lab Room 144 Preliminary IC Anions Data
Importance: High

Chris and Rich,

Based on sample matrix, I had requested the IC anions analysis on twenty of the liquid samples that you
delivered. The attached Excel and .pdf files contain the preliminary results for these samples. I'm sorry that
this wasn’t available last week, but they had some difficulties with this analysis because of the high acid matrix,
and it took longer than expected for the chemists to review the data. The solid samples have been analyzed and
the results are still in the upload/data review process.

One issue was an unexplainable matrix spike failure. We figured out this morning that the chem tech might
have used an incorrect standard, so we are planning to rerun that analysis tomorrow. I have included the results
from the original analysis for those samples in the attached files. We believe that the sample results are correct,
we just need to have a matrix spike that passes. However, the actual results that will be included in the final
report might vary slightly from those in this file due to slight differences in the column conditions from day to
day. Ihope to have the reanalysis results uploaded and reviewed to be able to provide to you by the close of
business on Wednesday.

One other issue with the data is that there was chloride, nitrate and sulfate detected in the method blanks. For
the samples with low concentrations of these analytes, the results are flagged with a “C” to indicated blank
contamination greater than 5% of the sample results. Our QAPP allows reporting of sample results flagged with
blank contamination if the concentration detected in the blank was less than the quantitation limit. This was the
case for these results. The affected sample results are also “B” flagged to indicate sample results less than the

quantitation limit. 1 believe that for your use of the data, you will be concerned with the
higher concentrations of analytes in these samples so that the “C” flag on the low
concentration analytes will not affect your use of the results. Is that correct?

<< File: PFP A Lab Rm 144 IC Prelim Results.xisx >> << File: PFP A Lab Rm 144 IC Prelim Results.pdf >>

Thanks,

Ruth A. Buskaw

Project Manager
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Bushaw, Ruth A

From: Major, Christopher A

Sent: Friday, November 05, 2010 1:31 PM

To: Bushaw, Ruth A

Cc: Clinton, Richard (Rich)

Subject: RE: Additional ICP results for PFP A Lab Rm 144

Ruth, the potential false for Antimony is not a show stopper. So, it’s acceptable. The other issues, particularly the
Chromium detection limit for B241X2 (which factored 3X still comes in under RCRA limits), are acceptable.

Chris

From: Bushaw, Ruth A

Sent: Friday, November 05, 2010 10:18 AM

To: Major, Christopher A

Cc: Clinton, Richard (Rich)

Subject: FW: Additional ICP results for PFP A Lab Rm 144
Importance: High

Chris,

I had sent these results to you on 10/2282010 with the discussion of QC issues. I didn’t receive a reply from
vou for whether the results will be acceptable as reported. Specifically. 1 was concerned about the potential
false negative reported for Sb due to loss during the acid digest, indicated by the 48% matrix spike recovery.
The results were all reported as <MDL. but there was no requested detection limit in the DOE document that we
were asked to follow, so I don’t know what your action level is for this analyte.

Please let me know if these results (all results discussed below with QC issues) will be acceptable for your use
without rcanalysis.

Thanks,

Rutd A. Busbaw

Project Manager

Advanced Technologies and Laboratories International, Inc.
Contractor to the Office of River Protection

U.S. Department of Energy 222-S Laboratory

373-4314

From: Bushaw, Ruth A

Sent: Friday, October 22, 2010 1:12 PM

To: Major, Christopher A

Cc: Clinton, Richard (Rich); Hansen, Daniel R
Subject: Additional ICP results for PFP A Lab Rm 144
Importance: High

Chris,
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The attached files contain the ICP results for the PFP A Lab Rm 144 solid (B242B6 & B241X2), the organic
liquid (B24285 & B24298) samples, and the 8 liquid samples that were acid digested. The last three liquid
samples are analyzed but are in the process of upload and chemist review. Please read my comment below and
let me know if these results will meet your needs, or if you want us to try a reanalysis.

<< File: PFP A Lab ICP Results 10-22-2010.xlsx >>

I also attached an Excel file for the hydrogen ion results for the last 4 samples that we haven’t provided yet.
There were no issues to report for these results.

<< File: PFP A Lab H+ Results for Last 4 Samples.xisx >>

Some notes concerning these results:

L.

Samples B24285 and B24298 were identified as organic liquids in the information that I received from
Bob Cathel. Therefore, the sample preparation consisted of an ashing step to get rid of the organic
material, then the ashed material was digested using a method that uses strong acids to ensure
dissolution of analytes of interest. Historically we have not prepared a digested standard and matrix
spike with this digestion method because of the concern of spattering. However, to check for analyte
loss, we did prepare a digested standard and spike with this batch. Since the PFP samples had limited
amount of material to perform all of the analyses, we prepared an organic liquid from another customer
in the same batch and used that sample for the duplicate and spike analysis. The digested standard had a
very low recovery for silver (47%). It is the laboratory’s opinion that the low recovery is due to
precipitation of silver chloride upon addition of the strong hydrochloric acid. All of the undigested
calibration check standards and the low level standard met the recovery limits in the QAPP. There was
no silver reported for the samples, but it could be that it was also precipitated. The digested matrix spike
passed at 88%. This won’t print in the attached data summary report because it was analyzed with a
sample from another customer, but I can add a table to the report narrative to provide the duplicate
RPDs and spike recoveries. The sodium recovery in the digested standard was high, 138%. It is the
laboratory’s opinion that this high recovery was due to leaching of sodium from the glassware during the
digestion with strong acids. A “X” flag was applied to the sample results for silver and sodium to
indicate the standard recovery failures. It is the laboratory’s opinion that a repreparation would cause
the same standard failures. Sodium and aluminum were both detected in the preparation blank and the
concentrattons were greater than 5% of the sample results, so a “C” flag was applied. These may have
also leached from the glassware due to the strong acid digest. The low level standard (LLS), used to
check for accuracy of results at the quantitation limit, was very low for chromium (36%). The
laboratory believes that this was due to a bad standard, but to be conservative, the result for sample
B24285 was flagged with a “B” to indicate that the result should be considered an estimate and could be
biased low. The result for B24298 was below the detection limit and is flagged with a “U”. The LLS
recovery for potassium was also low (51%). Sample B24298 was reported as a non-detect possibly
because of the low bias. The result for sample B24285 was sufficiently above the quantitation limit that
the low bias did not affect the result.

For the solid samples, again the LLS had low recoveries for chromium (36%) and potassium (35%).
The chromium results for both samples (B241X2 and B242B6) were reported as below the MDL, but
again this could be because of the low bias causing the non-detect. The highest reported detection limit
1s 1.97 ng/g. If low bias indicates results could be 3 times higher, the results might be as high as 3 X
1.97 =11.91 pg/g. If the level of concem is the TCLP limit of 5.0 ug/mL, you can divide the solid
result by 20 to compare. So, 11.91/20 = 0.6 ug/mL. For the potassium, the result for B241X2 were
sufficiently above the quantitation that the low bias indicated by the low LLS recovery did not affect the
result. For sample B242B6, the result was < MDL, which may be a false non-detect due to the low bias.
The pre-digestion matrix spike recovery for potassium failed at 62%. This could be due to the low bias.

2
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An “N” flag was applied to indicate this spike failure. Another item of potential concern in this analysis
run was that the percent difference for the serial dilution for sodium was 14%, which is outside the
control limit of <10%. The serial diluted result was higher than the result reported in the attached file
(serial dilution = 6.4E+04 pg/g; sample result = 5.6E+04 pg/g. This indicates that there is a low bias in
the sample result possibly from the effect of higher solids concentration in the less diluted sample. The
chemist selected a dilution to minimize the reported detection limits for analytes for which you provided
requested detection limits. Unfortunately, using that dilution, the sodium concentration is high in the
calibration range, which subsequently caused the serial dilution failure. The sample result is flagged
with an “X” to indicate this failure. We also we failed to meet the recovery criteria for the pre-digested
matrix spike for sodium because the sample concentration was much greater than 4 times the spike
added. The spiking criterion is not applicable in this situation. The post-digestion spike recovery met
the requirements.

3. For the liquids run from an acid digest (indicated by a B in the “A” column of the spreadsheet), one of
the main concem is that the ending LLS for potassium is low (62%). The initial LLS was good (94%),
so this indicates a stability issue by the end of the run. Most samples were reported <MDL. Sample
B24294 was reported with a positive sample result, but the duplicate was <MDL. The result is flagged
with a “B” to indicate that it is estimated. It is possibly biased low. Also, the digested matrix spike
recovery for antimony for sample B24294 was low (48%), and “N” flag was applied to indicate the
spike failure. This might be due to the acid digest not having enough hydrochloric acid. Typically a
second digestion is required for reporting antimony. The addition of extra HCI keeps the antimony in
solution. The sample results are all <MDL, but might be biased low from loss during the digestion.
Antimony was also analyzed by ICP/MS. Those results are still in chemist review.

Thanks,

Rutl A. Busbaw

Project Manager

Advanced Technologies and Laboratories International, Inc.
Contractor to the Office of River Protection

U.S. Department of Energy

222-S Laboratory

office: 509-373-4314

cell: 509-554-4978

This email and any accompanying documents contain confidential and / or privileged information. This information is intended only
for the use of the individuals or entity named in this email. If you are not the intended recipient, please notify the sender and delete
this message. You are hereby notified that any disclosure, copying, distribution or taking of any reliance on the contents of the
information contained herein is strictly prohibited.
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Bushaw, Ruth A

From: Clinton, Richard (Rich)

Sent: Tuesday, November 16, 2010 9:25 AM
To: Bushaw, Ruth A; Major, Christopher A
Subject: RE: Lack of Sample QC in AEA Batches

I concur with the lab’s conclusion.

Thanks — Rich C.

From: Bushaw, Ruth A

Sent: Tuesday, November 16, 2010 8:39 AM
To: Major, Christopher A; Clinton, Richard (Rich)
Subject: Lack of Sample QC in AEA Batches
Importance: High

Chris and Rich,

I had previously reported to you that we were needing a reanalysis on four samples (B24280, B24281, B24288,
B24289) for americium and plutonium by AEA because the results were not in agreement with the non reported
plutonium and americium results by GEA and total alpha results. In the original analysis batches, a duplicate
analysis was performed on sample B24283 with acceptable results an RPD, so this sample was not requested for
reanalysis. Unfortunately, due to an oversight, the reanalysis batch did not contain a duplicate, as required by
HASQARD and our QAPP. Since the sample results on the reanalysis are in agreement with those obtained
from the GEA, it is the laboratory’s opinion that the lack of a sample duplicate in the batch has no adverse
affect on the use of the data.

Will this be acceptable for your use of the data?

Thanks,

Rutl A. Busbaw

Project Manager

Advanced Technologies and Laboratories International, Inc.
Contractor to the Office of River Protection

U.S. Department of Energy

222-S Laboratory

office: 509-373-4314

cell: 509-554-4978

This email and any accompanying documents contain confidential and / or privileged information. This information is intended only
for the use of the individuals or entity named in this email. If you are not the intended recipient, please notify the sender and delete
this message. You are hereby notified that any disclosure, copying, distribution or taking of any reliance on the contents of the
information contained herein is strictly prohibited.
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Bushaw, Ruth A

From: Clinton, Richard (Rich)

Sent: Wednesday, November 17, 2010 9:51 AM

To: Bushaw, Ruth A; Major, Christopher A

Subject: RE: Nickel Results Biased High for PFP A Lab Samples
Ruth,

The results are acceptable. Nickel is not constituent that causes us any problems. We’ll take the data as is with an
explanation in the narrative.

Thanks,

Rich C.

From: Bushaw, Ruth A |
Sent: Tuesday, November 16, 2010 11:11 AM |
To: Major, Christopher A; Clinton, Richard (Rich) |
Subject: Nickel Results Biased High for PFP A Lab Samples

Importance: High

Chris and Rich,

We ran nickel by ICP/MS for the PFP A Lab samples because we couldn’t meet the requested detection limit
(RDL) of 0.057 pg/mL by ICP. For two of the liquid samples that were acid digested, the preparation blank had
nickel above the MDL, but below the quantitation limit, so our QAPP does not require us to reanalysis.
However, for sample B24296, the nickel result was lower than what was reported in the blank and was “C”
flagged. The result of 6.73E-03 pug/mL is likely a false positive, but the result was Iess than the RDL, so I
suspect that this should be an issue for you. For sample B24294, the result for the blank was about 10% of the
sample result, so this sample result was also “C” flagged. The result was 6.46E-02 pg/mL is likely biased high
and is slightly above the RDL. I hope that these results are acceptable for your use because our ICP/MS room is
currently out-of-service for maintenance on the air conditioning system. I could report results from the ICP, but
they will be reported as less than the MDL, which is 0.1ug/mL and doesn’t meet the RDL.

Thanks,

Rutl A. Busbow

Project Manager

Advanced Technologies and Laboratories International, Inc.
Contractor to the Office of River Protection

U.S. Department of Energy

222-S Laboratory

office: 509-373-4314

cell: 509-554-4978

This email and any accompanying documents contain confidential and / or privileged information. This information is intended only
for the use of the individuals or entity named in this email. If you are not the intended recipient, please notify the sender and delete
this message. You are hereby notified that any disclosure, copying, distribution or taking of any reliance on the contents of the
information contained herein is strictly prohibited.
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Bushaw, Ruth A

From: Major, Christopher A

Sent: Monday, November 22, 2010 8:43 AM

To: Bushaw, Ruth A

Cc: Clinton, Richard (Rich)

Subject: RE: Chromium and Nickel Resuilts by ICP-MS

Ruth - I follow your logic on the Cr issue and — yes ~ the results are useable. The Ni results are useable too.

Chris
942-6489

From: Bushaw, Ruth A

Sent: Monday, November 22, 2010 8:01 AM

To: Major, Christopher A; Clinton, Richard (Rich)
Subject: Chromium and Nickel Results by ICP-MS
Importance: High

Chris and Rich,

I have two more concerns; one about chromium results and the other about the nickel results for the ICP-MS
analysis of the organic liquid samples B24285 and B25298.

The initial LLS recovery for chromium was greater than 130%, which fails to meet the criteria in the QAPP.
This indicates a potential high bias for sample B24285. The result for sample B24298 was sufficiently high that
the bias indicated by the high LLS recovery should not affect that result. The LLS at the end of the run met the
criteria in the QAPP. Chromium was detected in the initial continuing calibration blank (CCB) above the MDL,
but less than the quantitation limit, so no reanalysis was required. The preparation blank result for chromium
was greater than the MDL, but less than the quantitation limit, so no repreparation or reanalysis was required.
The preparation blank result was greater than the chromium result for sample B24285 and was approximately
8% of the result for B24298, so a “B” flag was applied to both sample resuits. The high blanks might be due to
the high bias indicated by the high recovery for the initial LLS. The blank was previously analyzed in another
analytical batch and was less than the MDL. The results for the two samples from that initial batch were about
the same as those reported from the reanalysis batch with the high blank result. However, since the CCV at the
end of the initial run failed high, the results could not be reported from that run. Even with the potential high
bias indicated by the high blank results, the sample result for chromium for sample B24298 (0.420 pg/mL) was
less than the regulatory level of 5 pg/mL. The chromium result for sample B24285 was 10.6 pg/mL. Even if
you correct for an 8% blank contribution, this result will be greater than the regulatory limit of 5 ug/mL. 1
would prefer to not report the chromium results from the ICP run because the LLS indicated a very low bias,
with a recovery of only 34%. Also, the ICP result for chromium for sample B24298 did not meet the requested
detection limit.

For nickel, it was detected in the preparation blank above the MDL, but below the quantitation limit, so no
repreparation or reanalysis is required. The blank result was less than 5% of that for sample B24285 (11.6
ng/mL), but was nearly 50% of the result for sample B24298 (0.216 pg/mL).

Since you previously indicated that nickel was not an analyte of concern for your use of the data, I assume that
these nickel results are also usable. However, will the chromium results be usable?

1
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Thanks,

Ruth A. Bushow

Project Manager

Advanced Technologies and Laboratories International, Inc.
Contractor to the Office of River Protection

U.S. Department of Energy

222-S Laboratory

office: 509-373-4314

cell: 509-554-4978

This email and any accompanying documents contain confidential and / or privileged information. This information is intended only
for the use of the individuals or entity named in this email. If you are not the intended recipient, please notify the sender and delete
this message. You are hereby notified that any disclosure, copying, distribution or taking of any reliance on the contents of the
information contained herein is strictly prohibited.

126



DECEMBER 21, 2010

Bushaw, Ruth A

From: Maijor, Christopher A

Sent: Monday, November 22, 2010 10:37 AM
To: Bushaw, Ruth A

Cc: Clinton, Richard (Rich)

Subject: RE: PFP a Lab Room 144 Lead Results

Ruth —1 would use the ICP/MS results with a note explaining the likely false positive.

Chris

From: Bushaw, Ruth A

Sent: Friday, November 19, 2010 3:38 PM

To: Major, Christopher A; Clinton, Richard (Rich)
Subject: PFP a Lab Room 144 Lead Results
Importance: High

Chris and Rich,

We were unable to meet the requested detection limit for lead by ICP, so we ran it by ICP/MS. For the organic
liquid samples, we had a couple of issues. The result for the preparation blank was 1.12 pg/mL, which was
greater than the quantitation limit and requires a repreparation and reanalysis, per our QAPP. The sample
results were 0.885 pg/mL for sample B24285 and 0.585 pg/mL for B24298. The duplicate was run on an
organic liquid sample from another customer because of limited sample volume in your two samples. The RPD
was 116%. This also requires a repreparation and reanalysis by our QAPP. The chemist suspects that there was
a non-homogenous matrix issue.

Currently our ICP-MS lab is out-of-service due to an HVAC upgrade. It’s expected to be out for about a month,
so we won’t be able to reprep and reanalyze very soon.

The lead results from ICP were:
Prep blank = <6.25 ng/mL
B24285 = <6.25 ng/mL
B24298 = <6.25 ng/mL

Would you prefer that I report the ICP results with the high detection limit? Or will the ICP/MS results be
usable for you? I will explain that the results are possibly a false positive based on the contamination indicated
by the high blank result. I will also have to discuss that the initial low level standard recovery was low (63%),
but since these sample results were above the EQL, they shouldn’t be affected.

Thanks,

Rutl A. Burbaw

Project Manager

Advanced Technologies and Laboratories International, Inc.
Contractor to the Office of River Protection

U.S. Department of Energy

222-S Laboratory
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This email and any accompanying documents contain confidential and / or privileged information. This information is intended only
for the use of the individuals or entity named in this email. If you are not the intended recipient, please notify the sender and delete
this message. You are hereby notified that any disclosure, copying, distribution or taking of any reliance on the contents of the
information contained herein is strictly prohibited.
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Bushaw, Ruth A

From: Maijor, Christopher A

Sent: Thursday, December 09, 2010 10:59 AM
To: Bushaw, Ruth A

Cc: Clinton, Richard (Rich)

Subject: RE: PFP A Lab Sr-90 Results

I think we would be able to use the Sr-90 data as is. Please qualify the value in your final report, however.

Chris
942-6489

From: Bushaw, Ruth A

Sent: Thursday, December 09, 2010 10:38 AM
To: Major, Christopher A; Clinton, Richard (Rich)
Subject: PFP A Lab Sr-90 Results
Importance: High

Chris and Rich,

I was just running the final data summary report for the PFP A Lab Rm 144 samples to verify that the correct
flags are now being applied. I just noticed that for sample B242B6, the acid digest preparation blank was not
analyzed for Sr-90. For this sample, we ran the radionuclides from the acid digest prepared for the ICP metals
analysis. The acid digest preparation blank was run for all other radionuclides except for Sr-90. For the Sr-90,
this sample was analyzed in the same batch as sample B241X2, which was prepared using the environmental
digest (or what we call an acid digest using stronger acids). The only preparation blank that was analyzed with
that batch was the environmental digest preparation blank.

Will you be able to use the Sr-90 result for sample B242B6 without a blank result? If I report without that
blank, I’'m about ready to provide the final report to a peer for review and we should have it ready to issue next
week. If you need a blank result, we wouldn’t be able to get the results from the lab until next Tuesday
(12/14/2010) and I would need another couple of days to finish the report and get the peer review.

Thanks,

Rutl A. Busbaw

Project Manager

Advanced Technologies and Laboratories International, Inc.
Contractor to the Office of River Protection

U.S. Department of Energy

222-S Laboratory

office: 509-373-4314

cell: 509-554-4978

This email and any accompanying documents contain confidential and / or privileged information. This information is intended only
for the use of the individuals or entity named in this email. If you are not the intended recipient, please notify the sender and delete
this message. You are hereby notified that any disclosure, copying, distribution or taking of any reliance on the contents of the
information contained herein is strictly prohibited.
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Attachment 7

RECEIPT PAPERWORK
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Number of Samples: | 2 ﬁewlfﬁg' /3 PP ALASG ﬁﬂvtﬂ-(,tf
Sample Cuslodian:

SAMPLE RECEIPT AND CHAIN OF CUSTODY _
ATL VERIFICATION CHECKLIST Lo-0s0-101 Rev EE, O
Date Samples Received: X 17 10 Group #: 2000 658

Sample Custodian to Complete:

Action

OK?
YNy | A

Comments

C@oc provided?

v

RSR provided?

Verify GKI is complete

Check that outer custody seal is intact, if present

v
] awﬂ[c,
v

Record cooler temperature in centigrade, as
appropriate

.~ | ] Checkif no cooler and/or no ice

Samples are intact and in good condition

Verify that COC or RSA is accurate and complete
-| containing the follewing information:

o Client name and client sample number

Ve if No, provide comments on back

#  Date and time of sampling

&  Sampling location or origin

& Container type, size, and number

®  Analysis request is clear

¢ Signature of persons relinquishing and
receiving samples

o Date andlor time of sample custody
exchange

Verify that sample numbers on containers match
the COC and/or RSA

Samples stored properly (e.g., refrigeration)

v/

Notify the PM immediately if any problems are noted. (A "No" answer requires Project Manager resolution.)

PM to Complete:

Samples acceptable for release? VYes§

Other Comments:

PM Initials _ 218 Date 4?’/30/2#/0

If No, comment on communication and resolution:
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PAVS RVAILLL )

ISOCS item Report
litem ID: B24280 (S3)
Date Assayed: 7120/10
Item Mass, kg: 0.16
Isotopic Source: HNF-15500 (DSA)
Total isctope Total Upper
Mass Fraction Activity Uncrinty Upper Mass Uncrinty Limit i
Isotope (% of tot-Pu) (uCi) (uCi) Limit {uCi) @ Q) (9) Codes
Pu-238 0.210% 1.83E+03 2.84£+02 2.50E+03 1.13E-04 1.66E-05 1.46E04-/ I
Pu-239 81.361% 2.7M1E+03 2.93E+02 3.29E+03 4.36E-02 4.73E-03 §.31E-02 ./ M
Pu-240 16.355% 1.99E+03 2.93E+02 2.58E+03 877€-03 1.29E-03 1.14E-02 ,/ I
Pu-242 0.670% 1.42E+00 2.10E-01 1.84E+00 3.59E-04 5.30E-05 4,65E-04 / i
Np-237 W /
Am-241 2.470% 4.55E+403 6.74E+02 5.89E+03 1.32E-03 1.96E-04 1.72E-03+ |
Other TRU
hU-235
U-238
Pu-241 1.404% 7.78E+04 1.15E+04 1.01E+05 7.53E-04 1.11E-04 9.75E-04 / |
Other
Other
Other
 Total Pu, g™ 5.364E-02] [Total TRU Activity. uCi 1.126+04
Total Uncertainty, g*** 7.910E-03 Total Uncertainty, uCi*** 1.36E+03]
{Upper Limit, g Pu™"" 6.946E-02 Upper Limit, uCi™* 1.39E+04
'TRU Specific Activity, nCilg 7.20E+04] |Total Activity (TRU + non-TRU), uCi 8.90E+04
'Total Uncertainty, nCiig*** 8.77E+03}  |Total Uncertainty, uCi*** 1.25E+04)
{Upper Limit, nCilg** 8.95E+04 Upper Limit, uCr** 1.14E+08)

*Codes: M = Activity directly measured by ISOCS.
I = Activity inferred from 1ISOCS measured Pu-239 and mass fraction using identified isotopic source.
C = Mass fraction calculated from measured ISOCS value and total piutonium.

** Based on Pu-2389 and mass fraction of Pu-239.

*** Uncertainties stated at 1 standard deviation.

**** The upper limit is the result plus 2 times the uncertainty. The Upper Limit, g Pu is also the PFP Criticality Value.

i/
WASTLY, M /zq/b
Calgliat Date iewed @

120

PFP 1SOCS v2.00



L4ULUUVO/

ISOCS item Report

item 1D: B24281 (S4)

Date Assayed: 7121110

ltam Mass, kg: 0.15

Isotopic Source: HNF-15500 (DSA)

Total. Isotope Total Upper
Mass Fraction Activity Uncrinty Upper Mass Uncrtnty Limit )

Isotope (% of tot-Py) (uCi) (uCl) Limit (uCl) (9) Q) {g) Codes
Pu-238 0.210% 6.26E+01 1.17E+01 8.59E+01 3.66E-06 6.80E-07 5.025-06'-/ M. C
Pu-239 81.361% 6.73E+402 7.30E+01 8.19E+02 1.08E-02 1.18E-03 1‘32E-02-/ M
Pu-240 16.355% 1.91E+02 3.19E+01 2.54E+02 840E-04 1.41E-04 1.1 2E-03-/M. Cc
'Pu-242 0.670% 3.54E-01 5.21E-02 4,58E-01 8.93E-05 1.32E-05 1.16E-04 ¢ I
Np-237 2.42E-04 1.08E-04 4 59E-04 3.45E-07 1.54E-07 6.53E-07 M
Am-241 0.303% 1.39E+02 1.58E+01 1.70E+02 4.04E-05 4.61E-06 4.96E-05 ./ M C
Other TRU

U-236

U-238

Py-241 1.404% 2.54E+03 3.75E+02 3.29E+03 245E-05 3.63E-06 3.18E-05 | M.C
Other

Other

Other

Total Pu, g** 1.333E-02 Total TRU Activity, uCi 1.06E+03

Total Uncertainty, g*** 1.867E-03] |Total Uncertainty, uCi™ 1.37E+02

Upper Limit, g Pu*™™ 1.726E-02 Upper Limit, uCi™** 1.34E+03

TRU Specific Activity, nCi/g 7.34E+03 Total Activity (TRU + non-TRU), uCi 3.60E+0:ﬂ

Total Uncertainty, nCug*™* 8.47€+02] iTotal Uncertainty, uCi*** 4.76E+02

Upper Limit, nCl/ig™** 9.23E+03 Upper Limit, uCi**** 4.55E+03

*Codes: M = Activity directly measured by ISOCS.
| = Activity inferred from ISOCS measured Pu-239 and mass fraction using identified isotopic source.
C = Mass fraction calculated from measured ISOCS value and total piutonium.

** Based on Pu-239 and mass fraction of Pu-239.

“** Uncertainties stated at 1 standard deviation.

**** The upper limit is the result plus 2 times the uncertainty. The Upper Limit, g Pu is also the PFP Criticality Value.

M’VZ‘}{O
e

120

PFP ISOCS V2.00
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ISOCS item Report

item ID: B24288 (S14)

Date Assayed: 7121710

item Mass, kg: 0.14

Isotopic Source: HNF-15500 (DSA)

Totai Isotope Total Upper
1 Mass Fraction Activity  Uncrinty Upper Mass Unerinty - Limit .

Jisotope (% of tot-Pu) {uCi) i) Limit (uCi) (9) (g) (9) |Codes .
Pu-238 0.210% 1.84E+03 2.71E+02 2.38E+03 1.07E-04 1.58E-05 1.39E-04 4/ |
Pu-239 81.3681% 2.58E+03 2.80E+02 3.14E+03 4.16E-02 4.51E-03 5.06E-0L7 M
Pu-240 16.356% 1.90E+03 2.80E+02 2.46E+03 8.36E-03 1.23E-03 1.08E-024 1
Pu-242 0.870% 1.36E+00 2.00E-01 1.76E+00 3.43E-04 5.05E-05 4.44E-04~V 1
Np-237 /
IAM-24 1 2.470% 4.33E+03 6.43E+02 5.62E+03 1.26E-03 1.87E-04 1.64E-034 H
Other TRU

U-235

U-238

Pu-241 1.404% 7.42E+04 1.09E+04 8.60E+04 7.18E-04 1.06E-04 9.295-04~/ l
Other
lover

Total Pu, g** §.113E-02] [Total TRU Activity, uCi 1.0TE+04

Total Uncertainty, g™** 7.542E-03] |Total Uncertainty, uCi** 1.30E+03
[Uppof Limit, g Pu*"** 6.621E-02 Upper Limit, uCi**** 1.32E+04

TRU Specific Activity, nCi/g 7.50E+04 Total Activity (TRU + non-TRU), uCi 8.48E+04

Total Uncertainty, nCl/g** © 9.14E+403|  |Total Uncentainty, uCi*** 1.19E+04
JUpper Limit, nCiig™™* 9.32E+04 Upper Limit, uCi**** 1.09E+05

*Codes: M = Activity directly measured by ISOCS.
I = Activity inferred from |SOCS measured Pu-239 and mass fraction using identified isotopic source.
C = Mass fraction calculated from measured ISOCS value and total plutonium.

** Based on Pu-239 and mass fraction of Pu-239.

*** Uncertainties stated at 1 standard deviation,

**** The upper limit Is the result plus 2 imes the uncertainty. The Upper Limit, g Pu is aiso the PFP Criticality Value.

2 7¢/:a MVZ%

Calw?led / / Date/ Reyiewed Date

PFP I8OCS V2.00
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Company CH2MHILL PRC

Address PFP

City, State, Zip 200 West Area

Company ATLII

X 4, Shi . Vi . .
RADIOACTIVE SHIPMENT RECORD [%age 1 41 |*S"™ prepaid 5V gite carrier
1. SHIP FROM U.S. DEPT. OF ENERGY C/O 2.SHIP TO 6. SHIPMENT
1 B u.s. DEPT. OF ENERGY C/0 AUTAORZATION KMO14

Address 222-S

7. EMERGENCY RESPONSE

City, State, Zip 200 West Area

Telephone  1-509-373-3800

Emergency Response

Physical Form Liquid

% Exclusive Use Shipment with instructions

Contact Jeff Widney Attention Gerald Ritenour Guide(s)

Phone 372-3090 Phone 372-2742 163

HM 8. Proper Shipping Name: PRIHAZ SUBHAZ  UNID
RO ! Radioactive Material, Type A package 7 UN2915

9.No. Pkg. | Model Packa __qe COC/Spec Serial No. | Seal No. Isotopes jcsl ! TL Bg/Package |Gr. W.Kg.
1 Viking DOT 7A TYPE A S/N 12 IN//M |Pu238,Pu239,Pu240,Am241 N/A 0.2 [6.57E-3 TBq | 9 Kg
10. Identify for Normal Form Only | 11. ["] Highway Route Controlled Quantity 12, LABELS APPLIED

Radioactive Yellow - I1I

Placards Applied 13. ADDITIONAL LABELS / MARKINGS
Chemical Form __. E Fissile Excepted, Grams _- 098
Mixture UN ID Marking UN2915
HM 8. Proper Shipping Name: PRIHAZ SUBHAZ UN 1D
9. No. Pkg. |  Mode] Package COC/Spec Serial No. | Seai No. isotopes CSIL | T Bg/Package | Gr. W.Kg.
10. Identify for Normal Form Only | 11. [] Highway Route Controlled Quantity 12, LABELS APPLIED
Physical Form D Exclusive Use Shipment with instructions
[] Placards Applied 13, ADDITIONAL LABELS / MARKINGS
Chemical Form [ Fissile Excepted, Grams
[ uN 1D Marking
| HM 8. Proper Shipping Name: PRIHAZ SUBHAZ UNID
9. No. Pkg.| Model Package COC/Spec Serial No. | Seal No. Isotopes CSL | Tl Bg/Package |Gr WA Kg.
10. Identify for Normal Form Only | 11. ["] Highway Route Controlied Quantity 12, LABELS APPLIED
Physical Form Exclusive Use Shipment with instructions
[] Placards Appiied 13. ADDITIONAL LABELS / MARKINGS
Chemical Form [ Fissile Excepted, Grams
] UN 1D Marking
14. Shipment DE-Ci: . CSd. | T.1. Bq/Package | Gr. WL Kg.
2.39E-02 Shipment Totals I 15> "1%.576-3 TBq | 9
T8, Burface Dose Rale of Package | pose Rate @ 1 Weter from Surface of Package | Smears of Outer Container TRUCK LOAD OR EXCLUSIVE USE
D <0.0050r____ mSvhr D <0.005 or mSv/hr E] <4.0 Bq (220 dpm) By em2 Surface E’Q mSv/hr (200 mrem/hr)
<0.50r A28 . 1 mremine (N+B ) <050rf < AL meemmr (N+8Y) | [ <0.4 Bq (22 dpm) o fom? @2meters _JA'<0.1 mSvihr (10 mremiho)
AddTional Data and strucions AP <Tbi. 2-2 HNF-5173 Limits @ Cab P77 <0.02 mSwihr (2 mremsr)
{inc. Readings on Interal Packaging) or sleeper {Using N+R y)
Bidg. Survey No. . Date
ﬂ{?f 5 2 = g{z?ff Tt /fwg’l‘f/’
. 137 RECEIVER
Vehicle Number RIV&R SIGNATURE PRINT NAME RECEIVER SIGNATURE PRINT NAME Date
6% 8-Tba Q ol £ L /K/j&( At
No 6t 'E;wm hdel G, LB/ |- 511 (s

18. This is to certify that tha above named materidls are properly classified, described, packaged, marked and labeled, and are in proper condition for
transportation according to the applicable eg(:lahons of the Department of Transportation.

Certifier's Signature Print Name On behalf of DOE-RL | Date Organization
19. SCANIVIN PR ST MET
AIR TRANSPORT CARGO AIRCRAFT PASSENGER AIRCRAFT Pkg. Dimensions (cm)
CERTIFICATION L[] cargo AircraftOnly  [[JLtdQty [} Research/Medical Diagnosis

LI na Labels Applied [0 <371 [ Human Medical Research
20, OFFSITE AUTHORIZATION
Survey No. Date Shipped Routing ETA
Approved for Shipment Offsite Date

141

A-6003-214.1 (REV 2)
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SAMPLE RECEIPT AND CHAIN OF CUSTODY
ATL VERIFICATION CHECKLIST Lo-0s0-101 Rev G0
Date Samples Received: F-23 (o Group# _ 20/00 4 8¥

Number of Samples: /$
Sample Custodian: M i
— T U

Sample Custodian to Complete:

Action (95([3) N/A Comments
RSAGOSArovided? o
RSR provided? [
Verify GKI is complete | o /,’ Zf_ —1
Check that outer custody seal is intact, if present —

Record cooler temperature in centigrade, as
appropriate

,~ | lACheckif no cooter andfor no ice

Sampies are intact and in goed condition

Verify that COC or RSA is accurate and comolete
-} containing the following information: :

o Client name and client sample number

if No, provide comments on back

® Date and time of sampling

&  Sampling location or origin

o Container type, size, and number

® Analysis request is clear

Signature of persons refinquishing and
receiving samples

|

| ¢ Dateand/ortime of sample custody
i exchange

Verify that sample numbers on containers match
the COC and/or RSA

I
+

’ Samples stored properly (e.g., refrigeration)

¢

L

Notify the PM immediately if any problems are noted. (A "No" answer requires Project Manager resoiution.)

PM to Complete:

Samples acceptabie for release? 25

QOther Comments:

PMinitials Zp, Date _ P/ 249 f2010

if No, comment on communication and resolution:
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1SOCS item Report
item ID: 824283 (S8)
Date Assayed: 7/26/10
item Mass, kg: 0.12
Isotopic Source: HNF-15500 (DSA)
Total Isotope Totai Upper

Mass Fraction Activity Uncrinty Upper Mass Uncrinty Limit .
Isotope {% of tot-Pu) {(uGCi) {uCi) Limit (uCi) {g) g) (g} Codes
Pu-238° 0.210% 123E+00 1.81E-01 1.59E+00 7.18E-08 1.08E-08 9.30E-08 1
Pu-239 81.361% 1.73E+00 8.81E£-01 3.49E+00 2.78E-05 1.42E-05 5.62E-05 M
Pu-240 16.355% 1.27€+00 1.87E-01 1.64E+00 5.50E-06 8.23E-07 7.24E-06 i
Pu-242 0.670% 9.07E-04 1.34E-04 1.17E-03 2.29E-07 3.37E-08 297E-07 |
Np-237
Am-241 0.734% 8.61E-01  2.24E-01 1.31E+00 2.51E-07 6.52E-08 3.81E07 | M, C
Other TRU
U-235 6.07E-03 6.68E-04 7.41E-03 2.81E-03 3.10E-04 3.43E-03 M
U-238
Pu-241 1.404% 2.51E+01 4.31E+00 3.376+01 2.43E-07 4.17E-08 3.26E-07 | M, C
Other
Other
Other
Total Py, g™ 3.418E-05 Total TRU Activity, uCi 5.09E+00
Total Uncertainty, g*** 1.779E-05 Total Uncertainty, uCi*** 1.07E+00
Upper Limit, g Pu™*** 6.977E-05 Upper Limit, uCim™* 7.24E+00
TRU Specific Activity, nCi/g 4.42E+01 Total Activity (TRU + non-TRU), uCi 3.02E+01
Total Uncertainty, nCifg™** 9.34E+00 Total Uncertainty, uCi*** 4.79E+00
Upper Limit, nCifg**** 6.29E+01 Upper Limit, uCi*** 3.98E+01

*Codes; M = Activity directly measured by ISOCS.
I = Activity inferred from ISOCS measured Pu-239 and mass fraction using identified isotopic source.
C = Mass fraction calculated from measured ISOCS value and total plutonium.

“* Based on Pu-239 and mass fraction of Pu-238,

*** Uncertainties stated at 1 standard deviation.

**** The upper limit is the result plus 2 times the uncertainty. The Upper Limit, g Pu Is also the PFP Criticality Value.

i Usrm Payte
Cal}:yley / D;;T Rigviewed ate

PFPISOCS v2.00
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ISOCS Item Report
item ID: B24289 (515)
Date Assayed: 712110
ltem Mass, kg: 0.15
Isotopic Source: HNF-15500 (DSA)
Total Isotope Total Upper

Mass Fraction Activity Uncrinty Upper Mass Unerinty Limit
Isotope {% of tot-Pu) (uCi) (uCi) Limit (uCi) (9) (g) {g)
Pu-238 0.210% 2.64E+02 3.89E+01 3.42E+02 1.54E-05 2.27E-06 2.00E-05
Pu-239 81.361% 3.70E+02 4.03E+01 4.51E+02 5.97E-03 6.50E-04 7.27E-03
Pu-240 16.355% 2.72E+02 4.01E+01 3.53E+02 1.20E-03 1.77E-04 1.55E-03
Pu-242 0.670% 1.95E-01  2.87E-02 2.52E-01 4.92E-05 7.24E-06 6.37E-05
Np-237 9.22E-02 1.00E-02 1.12E-01 1.31E-04 1.42E.05 1.58E-04
Am-241 8.212% 2.07E+03 2.27E+02 2.52E+03 6.03E-04 6.63E-05 7.35E-04
Cther TRU
U-235 6.92E-03 7.87E-04 8.49E-03 3.20E-03 3.84E-04 3.93E-03
U-238
Pu-241 1.404% 1.34E+03 2.03E+02 1.74E+03 1.298-05 1.96E-06 1.68E-05
Other
Other
Other
Total Pu, g™ 7.3376-03]  [Total TRU Activity, uCi 2.986+03
Total Uncertainty, g*** 1.085E-03 Total Uncertainty, uCi*** 3.31E+02
Upper Limit, g Pu***" 9.507E-03 Upper Limit, uCi*™** 3.64E+03
TRU Specific Activity, nCilg 1.96E+04 Total Activity (TRU + non-TRU), uCi 4.31E+03
Total Uncertainty, nCi/g* 2.18E+03 Total Uncertainty, uCi™* 4.97E+02
Upper Limit, nCiig**** 2.40E+04 Upper Limit, uCi**** 5.30E+03

* Codes: M = Activity directly measured by 1ISOCS. .
| = Activity inferred from 1SOCS measured Pu-239 and mass fraction using identified isotopic source.
C = Mass fraction calculated from measured iISOCS value and total plutonium.
** Based on Pu-239 and mass fraction of Pu-239.
*** Uncertainties stated at 1 standard deviation.
**** The upper limit is the result plus 2 times the uncertainty. The Upper Limit, g Pu is also the PFP Crilicality Value.

iz 2 /2 f//é
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1SOCS item Report
Item iD: B24297 (S29)
Date Assayed: 7/21/10
Item Mass, kg: 0.01
Isotopic Source: HNF-15500 (DSA)
Total Isotope Total Upper

Mass Fraction Activity Uncrinty Upper Mass Uncrinty Limit .
Isotope (% of tot-Pu) (uCi) (uCl) Limit (uCi) g Q) Q) Codes
Pu-238 0.210% 9.15E+02 1.37E+02 1.19E+03 5.34E-05 7.98E-06 6.94E-05| M.C
Pu-239 81.361% 9.11E+03 9.87E+02 1.11E+04 1.47E-01 1.58E-02 1.79E-01 M
Pu-240 16.355% 4.91E+03 7.28E+02 6.37E+03 2.16E-02 3.21E-03 281E-02 | M.C
Pu-242 0.670% 4.79E+00  7.06E-01 6.20E+00 1.218-03 1.78E-04 1.57E-03 |
Np-237 7.30E-03 8.33E-04 8.97E-03 1.04E-05 1.18E-06 127E05 | M
Am-241 0.248% 1.63E+03 1.88E+02 1.86E+03 4.45E-04 4.90E-05 543E-04 | M, C
Other TRU
U-235
U-238
Pu-241 1.404% 3.60E+04 5.31E+03 4.66E+04 3.48E-04 5.13E-05 451E-04 | M, C
Other
Other
Other

I

Total Pu, g™ 1.806E-01 Total TRU Activity, uCi } 1.65E+04
Total Uncertainty, g*** 2.662€-02 Total Uncertainty, uCi*** 2.08E+03
Upper Limit, g Pu**** 2.338E-01 Upper Limit, uCi**** 2.06E+04
'TRU Specific Activity, nCi/g 1.17E+08 Total Activity (TRU + non-TRU), uCi 5.24E+04
Total Uncertainty, nCig™* 1.48E+05 Total Uncertainty, uCi*** 6.86E+03
Upper Limit, nCi/jg**** 1.46E+06 Upper Limit, uCi**** . 6.62E+04

*Codes: M = Activity directly measured by ISOCS. _
I = Activity inferred from ISOCS measured Pu-239 and mass fraction using identified isotopic source.
C = Mass fraction calcuiated from measured 1SOCS vaiue and fotal plutonium.

** Based on Pu-239 and mass fraction of Pu-239.

“** Uncertainties stated at 1 standard deviation.

**** The upper limit is the result plus 2 times the uncentainty. The Upper Limit, g Pu is aiso the PFP Criticality Vatue.

s 725>
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Company CH2MHILL PRC

RADIOACTIVE SHIPMENT RECORD (%, 1 o1 |“5™ prepaid VB site carrier
1. .S. DEPT. OF ENERGY C/O 2. SHIP TO 6. SHIPMENT
SHIPFROM U.S R ] u.s.DEPT. OF ENERGY C/0 AUTHORZATION K14015
U

Company ATLII

Address PFP

Address 222-S

7. EMERGENCY RESPONSE

10. identify for Normal Form Only
Physical Form

Chemical Form

1. D Highway Route Controlled Quantity
D Exclusive Use Shipment with instructions
[] Piacards Applied 13
[ Fissile Excepted, Grams
[ UN ID Marking

: Telepho - - -
City, State, 2ip 200 West Area City, State, Zip 200 West Area elephone  1-509-373-3800
X Emergency Response
Contact Jeff Widney Aftention Gerald Ritenour Guide(s)
Phone 372-3080 Phone 372-2742 163
[HM_ 8. Proper Shipping Name. PRIHAZ SUB HAZ UNTD
RQ 1 Radioactive Material, Type A package 7 UN2915
8. No. Pkg. | Model Package COC/Spec Serial No. | Seal No. Isotopes CSL| TL Bg/Package | Gr. W.Kg.
1 Viking DOT 7A TYPE A S/N 12 Pu238,Pu238, Pu240,Am241 N/A 0.2 {2.10E-3 TBq 9 Kg
10. Identify for Normal Form Only | 11. ['] Highway Route Contralled Quantity 12. LABELS APPLIED
Physical Form. Liquid % Exclusive Use Shipment with instructions Radiocactive Yellow - II
Placards Applied 13. ADDITIONAL LABELS / MARKINGS
Chemal Form— X Fissile Excepted, Grams 1 - 59E-01
Mixture g UN ID Marking UN2915
HM 8. Proper Shipping Name: PRIMAZ SUB HAZ UNID
9. No. Pkg. | Model Package COC/Spec Serial No. | Seal No. isotopes C.S.L | Tl Bg/Package | Gr WL Kg. :
|
12 LABELS APPLIED o

ADDITIONAL LABELS / MARKINGS

HM_ 8. Proper Shipping Name:

PRIHAZ 5UB HAZ UNID

9. No.Pkg. | Model Package COC/Spec

Seal No. Isotopes

Serial No.

Gr. WA Kg.

CSL | Tl Bg/Package

10. Identify for Normal Form Only
Physical Form

Chemical Form

" D Highway Route Controlied Quantity
Exclusive Use Shipment with instructions

[ Placards Applied 13.
D Fissile Excepted, Grams
] UN ID Marking

12.

LABELS APPLIED

ADDITIONAL LABELS / MARKINGS

14. Shipment DE-Ci: . C.S.. | 1.1 | Bg/Package ]&.W Kg
1.95E-02 Shipment Totals [ =10 7. 10£-3 Taq | 9
15. Surlace LJose Rate of Package | Dose Rate & 1 Meter from Surface of Package | Smears of Outer Gontaner RUCK LOAD OR EXCLUSIVE USE
[] <0.005 or mSvihr [ <0.0050r mSv/hr M <o Bq (220 dpm) & y /cm? Surface A <2 msvmr (200 mremvhr)
<0.5 or &7 . S~ myem/hr (N+By) <0508 &b mreminr (N+By) <0.4 Bq (22 dpm) o fom? @ 2 meters <0.1 mSv/hr (10 mremvhr)
[Addional Dala and Tnstruckions LT <Tbl. 2-2 HNF-5173 Limits @ Cab <0.02 mSv/r (2 mrem/hr)
(inc. Readings on Internal Packaging) Y or sleeper (Using N+3 v)
o . v . Bidg. Survey No. Date
- et s P . G F oy P R g .y o . " -
L W, - d . et Ly Tl G T il o T P g DNE A v s - ) SR ‘-ﬂz" T o ‘,' .
16. TRANSPORTE 17. RECEIVER
Vehicle Number DRIVER SIGNATURE PRINT NAME RECEIVER SIGNATURE PRINT NAME Date
v o (010
s 2 s e e k f
HO-LBB~ 6a. P /t‘:?/,: T JIRg i Ml K & % y-23.0

Certifier's Signature Print Name

18. This is to certify that the above named materials are propetrly classified, described, packaged, marked and iabeled, and are in proper condition for
transportation according to the applicable regulations of the Department of Transportation.

On behalf of DOE-RL | Date

9-23-10 | LSG

Organization

Jel1)eld) Seottwirns

AIR TRANSPORT ‘CARGO AIRCRAFT PA‘NENGEOR AlgCR:FT Pkg. Dimensions (cm)
CERTIFICATION [J cargo Aircrat Only | ] Ltd Qty  [] Research/Medical Diagnosis
L Nia Labels Applied | (371, [ Human Medical Research
20, . OFFSITE AUTHORIZATION
Survey No. Date Shipped Routing ETA
Approved for Shipment Offsite Date

1"7&£

A-6003-214.1 (REV 2)



SHIP TO: HAZARDOUS MAPEWAL 'SHIPMENT RECORD Shipment# KM020
{HMSR) Page 1 of 1|
Company ATLII Originating Facility/ Originator Signature Date: 8/23/10
Buiiding: PFP
Location 2228 Labs
‘ Area: 200 West From CHPRC
City, State, Zip 200 West Area OFFSITE ONLY: SHIP: PREPAID L&J COLLECT L__]
Attention Gerald Ritenour 372-2742 [Cost Code: 300260
CONTAINERS/PACKAGING CONTENT/DESCRIPTION
Numbert:j Type |[Package |Package |Quantity |Gross Wt See 49 CFR 172.101(c) Hazardous Material Table
Containerd Container |Spec. DimensionPkg (Net) leach pkg
1 Drum 1A2 15 Gallon| 1.1321Lt 14 K |Proper Shipping Name: Corrosive, liquid, acidic, inorganic, n.o.s.
Hazard Class 8 (7)
UN/NA No.: UN3264 (Nitric Acid)
Limited Quantity of Radioactive Material
List Secondary Hazards: Radioactive PG: |
List Labels Req'd/Applied: Corrosive ERG: 154
Proper Shipping Name:
Hazard Class:
UN/NA No.: PG:
List Secondary Hazards: ERG:
List Labels Req'd/Applied:
Proper Shipping Name:
Hazard Class:
UN/NA No.: PG:
List Secondary Hazards: ERG:
List Labels Req'd/Applied:
No. Containers Gross Wt of Shipment {ldentify Placards Required Identify Property Control or Return Order No.:
1 14 Kg 1 None (if appiicable)
. _ N/A
) 2
(Circle One) Describe Internal Packaging.
Material in manufacturers original container Yes No Twelve,125 ml. botties bagged and placed in a 1 qt. "ice cream
Container free of deterioration or damage: Yes No carton” which, are placed upright in a plastic lined 15 gallon
Container acceptability documented Yes No drum with chemically compatable absorbent pads.
Material is packaged, sealed, marked and
|labeled to meet DOT requirements Yes No
Radiation |Survey No. Date RM Signature 3M Print Name
Release o » - 7, ~NIETT ,
R i I e e e (O E e e PTL
Transporter i Receiver L
Vehicle Number Driver Signature 7 Receiver,Sj Date
~6BR-W2  [em T W §-23(0 lof
5 i CERTIFICATION
CONTRACTORS This is to certify that the above named-materials are properly classified, described, This shipment is within the
CERTIFICATION packaged, marked and labeled and are in proper condition for transpontation according limitations prescribed for
to the applicable regulations of the Department of Transportation: Passenger Cargo NA
Aircraft Aircraft
Scott Weiss 2. Z :.. 52 [Z]
Certification Signature Print Name Date
Emergency Contact|{B.L. No. N/A Date Shipped ETA Routing Special Considerations
1-888-766-0771 N/A
DFSNW Traffic: DFSNW Shipping
N/A N/A

BC-6002-652 (3/99)
1777
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.7 |  SAMPLE RECEIPT AND CHAIN OF CUSTODY | 0050101 ey LS|
l VERIFICATION CHECKLIST ‘ ==
Date Samples Received: ¥ 28 . /G Group#. _Zoro @ 6(7/ 6&P

Number of Samples: 5
Sample Custodian: ﬂ/«&
Sample Custodian to Complete:

OK?
Action (VINY N/A Comments

(A@J@rovided? v
(ESBArovided? -
Verify GKI is complete ! s Lo / £

Check that outer custody seal is intact, if present v ‘

b

Record cooler temperature in centigrade, as ; i
appropriate o~ | [®Check if no cooler and/or no ice
Samples are intact and in good condition / If No, provide comments on back

g

| Verify that COC or RSA is accurate and complete,
- containing the fellowing information:

e Client name and client sample number

® Date and time of sampling

® Sampling location or origin

s Container type, size, and humber

®  Analysis request is clear

e Signature of persons rehnqutshmg and
receiving samples

Date and/or time of sample custody
exchange

Verify that sample numbers on containers match
the COC and/or RSA

‘\\\‘\\S

Samples stored properly (e.g., refrigeration) ‘ I‘

mtify the PM immediately if any problems are noted. (A "No" answer requires Project Manager resolution )

PM to Complete:

Samples acceptable for release? Ze,g PM Initials _@_ Date ;‘_/[3‘! [Zg“

If No, comment on communication and resolution:

Other Comments:

170




(90/10)819-£008-¥ RSP . vt

NOLLISO4SIa

auu/aivg o swazsossia . GOHLIN WSS | THkvS Vi

. NOLLIAS
Wi /asva ... Tuu R  Mmaaupm  ANovMORVI
SLE 009 WIS W“ ™3 dWnt/atya NI QTYOLS/ARGIAIDTY . IWlL/atva . WOYd G3AOWIY/AG OFHSINDNIIAY

197 # &0

a8 2v0 aWu/ava _ N1QTIOLS/AS QAT | inLL/3Lva WOUH GIAOWIU/AE GIHSINDNITAL
T = AWIL/alva NI GFHOLS/AG QIATOIY awLL/ilva HOYd a%&:ux;n QIHSINDNIIZE
. i L o) Gy oA < : L& L Vva
WG [ . Shor wesas 93 RIS SFYAR 3 Tva

‘IWLL/AYG . . U1 AAOWIY/ A8 AIHSINYNITI

aifsa s NQQSQX\ ,i.;uzv»a,mwﬁwﬂm . mc.“.\hwmwm% . “& Jﬂhﬂa Qdouw QQWVNS

£|0/o4wusaiva ,Q3U0LS/AQ AIAIIITY ¢, o/ IWLL/ALYD ¥4 Q3A0ITY/ A8 GIHSINONDIR

949\%“ I&gh > dxnﬁ ec 3\\.’.«\% ) .\JJ\A\.MM\ Rm/).f/vﬂ.)g\n

r- _'NIQ3Y015/A9 G3A1ADIY | WIL/3iva WOU4 GIADWIY/AE GIHSINONDR
. e B4 T ——0) —os\ 0k o 61 D el Roved
k| I a3 Ad Q3AATID A4 (o] Al 13%
SNOLLDNWLISNI WID3dS 11V ¥04 2 39vd 335 |  —ava . L a g ‘
SNOLLINULSNI WIOAdS | , SIWVN INRId /NOIS NOISS3SSOd 40 NIVHZ
JJ.J’P 4 s
S/ a
AT QiNoIN ¥3H10
31va F1dWVS +XTULVW ‘ON F1dWVS
SNOLLONYISHE ) )
P WO R e SISATYNY 31dWYS 39VHO0LS YO/QNY ONITANVH TVID3dS Jouo=:
e t . " - " . IM=1A
RDEeM=A
» . . uopEIRbaA=,
szl FNNTOA anssii =
R e WRWIPIS=3!
A v POG =t
N . $0=(
“m shua . l.iou mo ON {£661/0661) §700bS 12pI10 300 pinbyy="
m . 1ad ajqeseajas Jou a:e Inq suoneinboy spoon - Spiiot
YANIVAINOD 40 3dAL snosabueq V.AvI / 44D 6b 19d uopeuodsuen wnig=s¢
o¢| o ;8 - W * 10) pajejnbas aq J0u Aew JO Aew Jey) mu._ua_
>n0c . . SUGRRIIUBIUOY 18 [BLISIEW SAIDROIPEY SURIUOT) | - Eam_mu
..oI.L.. NOLLYAYISIUd SHUVWIY /SAQUYZVH 31dWVS 31891SSOd XTI
VIN ollgeja~4¢ vIN suonesado qe1 §-222
"ON T118 ¥IV/ONIAVT 40 TE "ON ALY3dOUd 3115340 - Ol Q3ddIH!
TIIHIA INFWNUIAOD 01S3T6810E x& Q. _.Bn.z.mz:
....... ANSWAIHS 40 GOHLIW VoD H1d3Q 31dWFSTIVNLOY ON 008901 aId . ~ "ON 1S3HD 3D
skeg 690-014 PINb] JBLAQ - UOREZLBIIRIBYD [RIJUBYD PHOS bHT WOOY qR1 V ddd (¥ pooH) a15em sseib Jo Beg ‘€ POoH ‘bl WY ‘T1S
Sy / shed s M MITVND uIv ‘ON 4VS . NOLLVNSISH 103604d | , ~_ NOLLVJ07 ONITdWV!
aNNOYYNYAL N6 3009 3544 10 ‘ORaIM 8582-94€ G ‘ORIaIM OUdHO
viva ) " | ¥OLVNIQYO0D 113r0ud "ON 3NOH431aL LOVANOD ANVAWOD 3 eSIPHEA  youamox
T 40 1 39Vd 800-690-014 1sIndId SISATYNY w.ﬁ&«m&»noﬁzu 40 NIVHD Auedwo) uone|pawBY NENRId IIHWZHD




.

. mwo\svws,moSé

01/ 8%/ 70 9%y

@3‘\?%:3 Ed B X 02 shtrovy W) 'a

sdeq
sw / sheq sv

GNNOAUVYNYNL
<.—.<D

[4 n.o [4 mu<u

‘pea “sjuasy} (VL) SWADI S TV.L3W 0209

uvo

NYLSTw A9 ~pmdos ortg - von tvag 4 i{rd 01T - YON 113

{1yz-wnpLauNg 1HZ-wnpUBWY {06-1S -- 06” 68-wnpuoag {8cz-wmuoInid ‘0bZ/6ET-WnIUOINId} Winjuoilgd 1dojos] {¥eq ssei9} ejeg ssoio {eydie mmo@ eydiy s5019 {09-38q0D ‘L€
-wnsad} Adodsondads mEEmw {31e)inS "2010IN ‘apuon|d ‘BpLIOJYD ‘RN ‘3IRIRXO} 9506 - SUCILY DI '§106 - (I10S) HA (AD) - TL¥L - ANdBIW {ZpZ-Wniuoinid mmwez_ce: ‘EEZ-WNURIN ‘pEZ-winjuRn mm~ winiueln ‘Zgz-wnundan,
SIWdDI S3P(UPY {dUiZ ‘Wwnisse1o4 ‘wnujwniy .E:Gomv 3< D) moSw w_ﬁmz AO_ AE:_cw_wm E:EE: ¢w>__m .E:_vmcm> _wv_u_z \mmwcmmcmz ,E:___\cwm Es___m__ h E:n:obm _m%ou ~E=_Evmo H_Bou E:_EoEu \E:tmm ;:oE:S

v/N
~‘ONTIIg ¥IV/ONIAV1 40 T8
FDIHIA INFWNYIA0D 015316810¢
INIWAIHS 40 QOHLIW vod
690-014
1 anvaduv "ON 4vs
10 "ORIAIM
N6 340D 30Tud
T YOLVNIGHOOD 1310Ud
800-690-07d4

ol b9 ~g
‘sasAjeue Ansiwaydoipes 03 ajqedidde 3.e.SuINIOP 1O SPOLTAW JaAB YD1 UO Paseq QUVDSYH 10 ‘(1 T0T-dIN-1LY) ddvd ‘9b8-MS 35N jleus S22 «:

Hid30 m._n:h qauv(

pinbn JaI0 - uofeZUBY!

8S8T-9LE
__"ON ANOHdaTAL .

 FONRNTNT -

@33l uaea 0) sotd aSEo%_ $-22Z 03 PapIA01d q 12US VS S Lalm PIIEOSSE IND UL xx

V/N
‘ON ALH3dOud 2115440

ﬂlﬂﬂﬁ# 4NH

"ON 3008901 Q7314 |

H

RiRLD) (DD v__om YbT WooY qe1V ddd |

. NOLLYNDIS3Q 1J310¥d |

10 °ORIaIM
_ IOVINOO ANVAWOD |

hmm_._Omx SISATYNV 31dWVS/ >OO..—.m=U 40 NIVHD

MZOE:F-.MZ~ a(uUun.

mcozﬂmao qe $-222
Ol QAddIH:

"ON 1S3HD 2D
(b POOH) a3sem $5e(6 J0 Beg ‘€ POOH LhbT W 118

NOILYIOT ONITdWV!
OHdHO
mw_m..I al ¥OLI3NO
Auedwio) uoiejpawey neajeld HIHWZHD




{90/10)819-c009-v

_aWu/ava

anL/aiva

Los

NOLLISOdSIa

L8 s PwWolS ¢ VIS
38800102 # 497

A9 Q3S04SIa QOHIIW I¥SOdSIa | u.EZ<m VN4
R | Nowoas
uu A9 aanidozy  AUOLVHOEV
InLL/aiva NI 03401S/A8 GIATIOY aniL/aava _WOU4 QZAOWIY/AG QIHSINDNIIN
aWLi/iLva N1 G3¥01S/AQ GIATIDRY iWn/ava WOUd GIAOWIN/AB QIHSINDNIIRN
aniL/3iva NI G3404S/A€ GIAII U awL/ilvg WOoud u>ozu¢;n QIHSINDNTIR
. . Shof §N§ Shol oV5T8 ém}u . 3V
WL /3iva NI dayouS/adadafads awL/iva 0Y4 GJONIU4AA QIHSINDNITR
- ) ow .M.N»ﬂds\: il a- ﬂ\ 43
Lok no..o\wzﬂl\u.ie. o 1 G3YO0LS/AS a3 nua Mo&ux.tu.-«n B :oE QIAONIY/AY ommeaz:E
| Sk Ay Lag 6 " I Srajs o /s
anLL/ava NI 4340LIS/A8 amZBﬂ an.quEkn :oE QIAOW ﬁ.
g L b1 Nt —~02) —SENOEA AL EL T s,_%.
WiL/3ivo NI GTUOLS/AS A3ATADAY Rﬂ\ aWLL/a1va 4 GINOWIY/A4e a3 NIR

SNOLLDNULSNI WVIDEdS TIV 404 € 39vd 335 |
SNOLLONYLSNI WIJ3dS |

\U\\u

é\%&

F1DIHIA INGWNYIA0D
ANIWAIHS 0 QOHIIN
she
s :»mn s 1 Anvndav
aNNOYYNNL
Viva N6 300D BIud
T 3ovd _ 600-690-014

T 40

S3WVN LNIUd /NOIS

NOISSISSOd 30 NIVH:

v @OT‘— ‘=.=_,N, 61T _ainonuaHo, (A1 S
FWLL FIdWYS = 11VA T1dWYS *XTULVIN *ON 31dIWVS
SNOLLINYLSNI ) i
e zw:a% SISATYNY 3UdWYS 39VYHOLS YO/ANV ONITANVH TVID3dS BYO=;
..... . e - e : N AIM=TA
hsmsl.
. . v - . uoneRieA=,
. | ) szt AWNT0A anssyy =,
i : WBUWIPIS= 3
A ) 05 =!
HANIY, i O=(
1 s NIViNGD m,e, .oz (€661/0661) S™00HS 18pI0 300 pinby1=
. Jad ajqesesjal Jou ale Inq suopenbay spooH spio:
YANIVLNOD 40 3dAL mso&a:mo V.1VI / ¥4D 64 19d uoneuodsuey Wiq=S(
d ..o T ey : 10} pateinbai G J0u Aew 1o Aew ey spinb
< a0 e . SUOREAUIOUQD Je [eBIEl BANDEOIPEY SUIRIUOT vEEm_ﬂ,..
mmr NOLLVAYISTUd SHAVIIY /SAQUYZVYH 31dWVS aarssod #XTLVI
VN ot[8t]1~0 VIN mcozswao qe1$-zee
“ON-T114 ¥IV/ONIAV 40 T8 "ON ALY3d0Y¥d 3LISIH0 0L Q3ddIH!
01SIT6BT0E &Q A. m. 08N~ 4NH
~ vod H1d3Q TdWVS WALV Joossorlqu ‘ON 1S3HD 3
690-014 u.:a_._ BR0 - :onmNtwquEU _nu_:..mcu v._om vv« wooy qe v did ajeuoq.ed E:_bOm b POOH ‘bbT WY [ZIS
"ON 3V§ o NOLLYNSIS3Q 1J3(0Ud i - NOLLYDOT ONITdWY!
1a ‘ORIAIM 8587-9L€ 1a ‘oraIm OMA_IO
_ YOLVNIGHOOD LOICOYd | _ 'ON 3NOHd313L IDVINOD ANVdWOD : mm_.. I mv_ Y0.L03T10!
hwusouz SISATYNY m.E:ﬁ?nohm:u u_o zE:u >..&E8 :o_i_v!:ox ..asa_a HIHWZHD
1 0OANT AT - - — - SO —



. (So/to-c009-¥

{THZ-WRPYRWY} Th2-WNPLIBWY ‘06-1S - 06°68-WNAUOAS {BE2- Es_cosa ‘Ot /6€Z-Wnjuoinid} winjunid uasoa {e18q ss0.9} ejag $5019 {eydie ss0.0} eydy SS0I9 {63-11eq0D ‘4£)

-winjsaD} Adodsogads QEEG {31e44nS ‘anLIN “apuonid ‘apuojy) ‘s1eIN ‘3IeeX0} 9506 - SUCIUY DI ‘5606 - (110S) HA'/(AD) - TbL - ANdiap {ZpZ-WNILoINK ‘GEZ-WNURIN 'EEZ-WURIN ‘BEZ-WNIURIN ‘SEZ-WNIURIN '££Z-WNUMdaN)]

SIHdD! SBPIUDY {JUIZ “WRNISSEI0 ‘winuwingy Es_vomv 3< 1) moSo m_sz mu_ ?S_co_wm E;EE: cw>__m ~E=_omcm> _wv_u_z .wmw:ma:mz E:.__Ewm \E:__.mﬁ E:nzobm :w&ou \E:_Evmu u_mnou E:_Eo‘_:u E::mm ;:oEaS
'peo ‘Quasiv} (W) SWADT STV.LIW 0Z09-<4ak

A

|4t ) ~4d
"sasAfeue Ans|WaLdOIpes O} djqediidde 9.8 KIIWNIOP JO SPOLIBUS JBAS.UIJYM UO Paseq QIVOSVH 40 “(TEOT-dW-"1LY) ddvD '9¥8-MS 35N HeUS S-TZZ ++

ﬁ_wuﬁ w_aEﬁ 8 Lo_a Eoum._onm_ m--~ S kuSoa aq __Em 4VS SI LQIM PSIBDOSSE DID BUL s
mzo—..b:thz- ._SUwa..

V¥IN VIN suopesado qen -2z

e _ONTV8 ulv/ONIQVId0 T8 | , ‘ON ALH3dO¥d 3LIS440 | ) o - | 01 A3ddIHS
FDIHIA LINIWNYIA0D 01S3T6810E _‘ Wﬂ m\&oo.z. dNH ”
....... ANFWAIHS 40 GOHIIW V0D H1d30 INWVS VALV | _'ONMO0OEDO1Q@MEId | ) "ON 1S3HD 2D}
sheq ! 690-014 , PINDF] 2O - UOREZUAPRIRYD (AL PHOS bhT Wwooy qe1 Y did Bocoemu wnipos *p POoH Bh1 WY ‘TIS
sv / shea sy (0 anveduy _ .. ONdVS , ... NOLVNOISIA 1D3r0¥d | . NOLLYD07 ONIIdiVe
ONNOYVNYNL N6 3002 IoT¥d 10 ‘oRiaIm 85892-94€ G ‘Or¥aim OHdHO

vva , | UOLVNIGHOOD 133r0Ud _ "ON 3NOHd3TaL | _IDVINOOANVAWOD . COSIHEN  yo10ami0c

T 40 7 dovd 600-690-013 153NDIY SISATVNY T1AWVS/AQOLSND 40 NIVHD >.__&=_ou UOREIPOWDY NEEd IIHWZHD

FOONDIETINY " S



(90/10)819-€009-¥

aWn/aiva

aWu/aiva

PNMQQQV«Q\M \II‘&\.W.
449 00192

=03

NOLLISOdSIa
A8 .gasoasia (GOH13W WSO4sIa |  FTdWVS WNI4
NOLLO3S
aun Ag Q3AI3OAY AUOIVHOEV]
InN/avag NI Q3YOLS/AB QIAIN |  IWIL/ALva WOY3 GIAOWIY/ AT GIHSINDNIIY
Q ' IWLL/3iva NI QIYOLS/AS GIAIIOIY aWLL/dLva WOU GIAOWIU/AG QFHSINDNINR:
.. 4 : thisidend et
H
?f UN zc . _3Wn/aiva dWLL/aiva WHOU4 GJAOHIY/ A8 nuzv,-:azﬂwu
o .U-.bQ& kvgs\.h\. i
R S T UaWn/ava p : © T dWL/Aava oyl gandwu/ie n"..:tumuw
oF*H8 Sufivopp 0 qﬁé ENA TS 2
Mr.o\szm:B NI Q34O0LS/AQ A3ATDAY M.n\u:EwEa HOY nm> zm¢ am:m:_az:%
g ik w3
7979 ) G-12-5 T B eI ey 2 S
o0/ INLL/ALVA QIYO0LS/A9 QIATDY WLL Woud nm>o= ;u xm az:!
, AT i /nens oo SN 1 A 2L B Pl
SNOLLDNAULSNI VID3dS TV ¥O4 Z 3OVd 33 - aWLL/aiva QIUOLS/AS GFAIIITY ng/uva GG 4 AIASWIY/ AT O N
SNOLLONYULSNI TVIO3dS SIWVN INIYd /NOIS NOISSISSOd 4O NIVHZ

sAeq
St / sAea Sp

ANNOAVYNUINL
viva

T 40 ¥ 3ovd

 SNOLLDAULSNI

AME_ es gL

i
SWLL 21dWYS 1IVA TTdWVS :

T3S
Wiy SISATVNY IWWYS
ey AWNTOA
. (S)UaNIVINGD 20 'ON
o0 YINIVINGD 40 3dAL
PO T
........ e e e e - - ~ b 3 ¥ zop‘>¢wmm§
VN o1 ee]r~y VN
*ON 1118 ¥IV/ONIAV1 40 TiIA "ON AL43dO¥d 311S440
T1DIHIA INFWNUIAOD 01S316810€ .( “ Q ﬂmf ~LOSN- 4NH
ANIWAIHS 40 QOHLIN VoD | HLd3a 31db N1V T N X008901 a1314
690-014 PInbr] JAYO - UOREZUBIRIBLD [EIWAY PIIOS bbT WOOY GZ Y ddd
[]  Aaved ¥iv ‘ON VS )  NOLLYNDIS3a 1D3f0¥d
N6 300 3orud 10 ‘ORIAIM 8582-9£€ 10 'ORIaIM
YOLVNIGQHO0D 153£0ud "ON INOHdI13L ~ 1DVINGD ANVAWOD
120-690-0T4 153nD3Y SISATYNY T1dWVS/AOLSND 40 NIVHD
100NN TNT

anonyaHio]  (3'Q) sezvz
*XTULVH "ON F1dWVS
F9VUO0LS HO/ANV ONITANVH 1VID3dS 2uio=
. iM=1N
RIEM =/
. P uopejabop=
ansst =,
JUBWIPS= 3¢
oS =t
1MO=(
(€661/0661) $°00bS 19p10 30Q b=
13d 9|qesea|as J0u e Jng suonejnbay spoos _ SPHO
snoussbueq v.LVI / Y40 6b 48d uogeuodsues wig=5¢
1oy pajeinbias aq Jou Aeww Jo Aew jeln spinbr
SUOHEIJUIDUOD 18 (LA DAIDEOIPRY SUIEJUOD EEw_mH
SHUVWIY /SAUYZYH T1dWVS 218ISSOd TXRLVW
suogeiddo qe 5-222
] O1 GaddIHS
"ON 1S3HD 30
ajeydsoyd JANguL %6 POCH “bHT W ‘STA
..... NOLLVDOT ONI1dWV!
omn_IO
asinH Dl ¥0123TIO:

Auedwo) uopepawsy neage)d IIIHWZHD




(90/10)819-£009-V

o0

DN 7

{I52-WNDUBWY} THZ-WNLBLY {06-15 - 06'68-LINAUOAS {BEZ-WNIUOINIG ‘ObZ/6EZ-WUNUOING} WIUCKIG Sd0I0sT {219 $S010} BYag $50.9 {eydie &99 eydiy ss0i9 {09-32G0D ‘LET
.Ea_mwuv Adodsondads ewwes Aﬁesm ‘AN ‘aplon|d ‘SpUojY) ‘BleniN ‘33R1eX0} 9506 - SUoluY DI ‘5406 - (10S) RA {(AD) - T4pL - ANdUs {Zpz-WnuoINd ‘GEZ-WINURIN ‘EEZ-WIURL() ‘bEZ-WNIURIA ‘SEZ-Wnjueln ‘26 Z-wnunydan}
SWADI S3pumY {dUrZ ‘wnisselcd ‘wnuwnly ‘wnipos} (VL) 80109 - SIZISW dI {WNIUSRS ‘wnjuesn ‘IaAIS ‘WNipeURA ‘|9DIN ‘9sauebuely ‘wnjlAag ‘wnyiey] ‘wnguouis ‘1adde) ‘wniwiped “eqon ‘Wwnjiwoly) ‘wniieg ‘Aucwnuy
‘pean 2Jussiy} (TV.L) SWADI™SIVIIWT0209 {P6ues uasossy - SuoqedcipAy wnaionad (€101} -HdlM - 3bury [353Ia-Hd L {31eydsoud 1Aangui)} ET1EWOD - B0LZ8 - VOA-ILBS {3P1O[YIRA3] UOQIED} 31T TdWOD - 80928 - YOA(L)
‘anueydande AI0)eioqe| §-zzz 105 MeYSNg LAY pue Inoualy ¥( 03 s 3Q osje jleys 31 'sapmnoe uopeyodsuely yoddns o) Jajydaey SN PUR 10K epuem 03 Juds 3q Jleys e1ep VAN ax

"aAReLeU Jodal 3y} U} PRIeN{RAs 1aLLNg 3G PINOYS SYNsal 3yl pue Ajuo sasodind uogedipu Joj pawiopad Bupq Si SisAleue st "a[I0g Buiisa) JuRURG Byl Lo (DSA) AnawiKole) BuuuedS RRUAIBYIG ULouad |lRYS ACIRIOqR $-222 #x

FIDIHIA INIWNYIACD
~ INWJIHS 40 QOH13W |
sheq .
sp | sheq sp [ ALTIVND Y1V
GNNOUYNUNL
viva N6 3002 dNId
T 40 T 39vd “ 170-690-0T4

(11 <Hd 10 Z>Hd) arepdo.dde ase sbuipes 1d j sesAjeue (-) HO pue ?.Lx 10 suoneyy uuopad 0} §1 S-222 xx

*(30D) WiSdUBD JO JULWILEUO) JO 32U BYY BIRDIPUI SILL VOAS Jl PSZAIBUR 3q J[eUS UISOISN - Hdl xx

sasAjeue Alsiwaydoipe) o) ajgedyjdde 2se SUALINIOP 10 SPOLIBW IBA3 YDIYM UG Paseq QUVDSYH 10 “(TT0T-dW-1LY) ddvd ‘Ob8-MS 35N [IRUS S-22T -us

VN

‘ON 1118 ¢u<\ ONIaQVY1 40 1718

015316810€

Voo

690-01d
‘ON dVS

74 ‘OrddIm
WOLVNIGHOOD 103(0Ud

hmm...ﬁwu_ SISATVRY F1dWVS/AQOLSND mO Zn(tu

Jdi3da4 o_aem a Lo_a bseoﬁ S- NNN & v%sea 2qyeys u_<m SIU3 YAM PBIEDOSSE DIY BUL xs

V/N
e "ON ALHIOUd 3LISH40
h - E ~LOS-N- ANH
HLd30 T1dWVS WNLOV “ON %008901 a 1314
PINbY] JBYI0 - UOREZUBYRIRL [EILIALD PIOS pbT W0oY GET Y ddd
NOLLYNSISIa 153(0ud
8582-94€ 10 “oriaim
_“ON INOHJATaL | LOVINOD ANVAWOD

roannTns

SNOILLINYLSNI VID3dS

suojjes2dQ e s-7zz
Ol G3ddIHS

"ON 1S3HD 301
ajeydsoyd panguLL 6 POOH ‘bhT WY 'S1Q
L _NOLLVD07 ONIdWVS

OHdHO
wm_:I mv—

. i ¥OLI3A1102
>..R_Eou :oz-_vo:.oz :nﬁn_._ __.ISN:U




&LU1UVVvO /

{SOCS item Report
item 1D: 824285 (S11)
Date Assayed: 7/22/10
ltem Mass, kg: 0.14
tsotopic Source: HNF-15500 (DSA)
Total Isotope Total Upper

| Mass Fraction Activity Uncrinty Upper Mass Uncrinty Limit .
isotope (% of tot-Pu) {uCi) (uCi) Limit (uCi) (9} (9) (g) Codes
Pu-238 0.210% 2.76E-01 4.07E-02 3.58E-01 1.61E-08 2.38E-09 2.08E-08 1
Pu-239 81.361% 3.87E-01  8.96E-02 5.67E-01 6.25E-06 1.44E-06 9.13E-06 M
Pu-240 16.355% 2.85E-01 4.20E-02 3.68E-01 1.26E-06 1.85E-07 1.63E-08 |
Pu-242 0.670% 2.04E-04 3.00E-05 2.64E-04 5.14E-08 7.58E-09 6.66E-08 |
Np-237
Am-241 2.470% 6.51E-01 9.65E-02 8.44E-01 1.80E-07 2.81E-08 2.48E-07 1
Other TRU
U-235
U-238
Pu-241 1.404% 1.11E+01  1.64E+00 1.44E+01 1.08E-07 1.59E-08 1.40E-07 |
Cther
Other
Other
Total Pu, g** 7.676E-06| |Total TRU Activity, uCi 1.60E+00
Total Uncertainty, g™** 1.934E-06 Total Uncertainty, uCim™ 2.10E-01
Upper Limit, g Pu*™"* 1.154E-05 Upper Limit, uCi***~ . 2.02E+00
TRU Specific Activity, nCilg 1.13E+01 Total Activity (TRU + non-TRU), uCi 1.27E+01
Total Uncertainty, nCiig*** 1.48E+00 Total Uncertainty, uCi*** 1.79E+00
Upper Limit, nCiig*** 1.42E+01 Upper Limit, uCi*** 1.63E+01

*Codes: M = Activity directly measured by 1ISOCS.
I = Activity inferred from ISOCS measured Pu-239 and mass fraction using Identified isotopic source.
C = Mass fraction calculated from measured ISOCS value and tota! plutonium.

** Based on Pu-239 and mass fraction of Pu-239.

“** Uncertainties stated at 1 standard deviation.

**** The upper limit is the result plus 2 times the uncertainty. The Upper Limit, g Pu is also the PFP Criticality Value.

% N G\g{?
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1SOCS item Report

Item ID: B24285 (S11) SOLID
Date Assayed: 7122110

ltem Mass, kg: 0.01

Isotopic Source:

HNF-16500 (DSA)

"Codes: M = Activity directly measured by ISOCS.
| = Activity inferred from ISOCS measured Pu-239 and mass fraction using identified isotopic source.
C = Mass fraction calculated from measured ISOCS value and total plutonium.
** Based on Pu-239 and mass fraction of Pu-239.
*** Uncertainties stated at 1 standard deviation.
**** The upper limit is the result plus 2 times the uncertainty. The Upper Limit, g Pu is also the PFP Criticality Value.

7/2?/10
=7

Date

U P05
S

100

Total isotope Total Upper

Mass Fraction Activity Uncrinty Upper Mass Uncrinty Limit .
isotope (% of tot-Pu) (uCi) (uCi) Limit (uCi) (9) {(g) (@) Codes
Pu-238 0.210% 9.44E-02 1.38E-02 1.22E-01 551E-09 8.12E-10 7.13E-09 |
Pu-239 81.361% 1.326-01 2.48E-02 1.82E-01 2.13E-06 4.00E-07 2.93E-06 M
Pu-240 168.355% 9.74E-02 1.43E-02 1.26E-01 4.20E-07 6.32E-08 5.55E-07 {
Pu-242 0.670% 6.96E-05 1.03E-05 9.01E-05 1.76E-08 2.59E-09 2.28E-08 }
Np-237
Am-241 2.470% 2.22E-01  3.30E-02 2.88E-01 6.48E-08 9.61E-09 8.40E-08 i
QOther TRU
U-235
U-238
Pu-241 1.404% 3.81E+00 5.61E-01 4.93E+00 3.68E-08 5.43E-09 4.77E-08 !
Other
Other
Other
Total Pu, g** 2.623E-06 Total TRU Activity, uCi 5.47E-01
Total Uncertainty, g*** 5573E-07] {Total Uncertainty, uCi*** 6.96E-02
Upper Limit, g Pu™*** 3.738E-06 Upper Limit, uCi**** 6.86E-01
TRU Specific Activity, nCi/g 3.77E+01 Total Activity (TRU + non-TRU), uCi 4.35E+00
Total Uncestainty, nCilg™* 4.80E+00| |Total Uncertainty, uCi*** 6.11E-01
Upper Limit, nCug*™** 4.73E+01 Upper Limit, uCi*** 5.58E+00

PFP i50CS V2.00



~U1UUuvo/

ISOCS Item Report
Item ID: 824286 (S12)
Date Assayed: 7122110
tem Mass, kg: 0.11
Isotopic Source: HNF-15500 (DSA)
Total tsotope Total Upper

Mass Fraction Activity Uncrinty Upper Mass Uncrtnty Limit .
Isotope (% of tot-Pu) {uCi} (uCi) Limit (uCi) {(a) {g) (a) Codes
Pu-238 0.210% 3.34E-01  4.91E-02 4.32E-01 1.95E-08 2.87E-09 252E-08 | |
Pu-239 81.361% 4.68E-01 9.19E-02 6.52E-01 7.54E-06 1.48E-06 1.05€-05 M
Pu-240 16.355% 3.44E-01 5.07E-02 4 46E-01 1.52E-06 2.23E-07 1.96E-06 |
Pu-242 0.670% 2.46E-04 3.63E-05 3.19E-04 6.21E-08 9.15E-08 8.05E-08 |
Np-237
Am-241 2.470% 7.86E-01  1.17E-01 1.02E+00 2.298-07 3.40E-08 2.97€-07 |
Other TRU
U-235
U-238
Pu-241 1.404% 1.35E+01 1.98E+00Q 1.74E+01 1.30E-07 1.92E-08 1.69E-07 |
Other
Other
Other
Total Pu, g** 9.273E-06 Total TRU Activity, uCl 1.93E+00
Total Uncertainty, g*** 2.044E-08 Total Uncertainty, uCi*** 2.48E-01
Upper Limit, g Pu**** 1.336E-05 Upper Limit, uCi**** 2.43E+00
TRU Specific Activity, nCilg 1.81E+01}  |Total Activity (TRU + non-TRU), uCi 1.54E+01
Total Uncertainty, nCi/ig*™* 2.32E+00 Total Uncertainty, uCi*™ 2.16E+00
Upper Limit, nCifg**** 2.27E+01 Upper Limit, uGi* 1.97E+01

*Codes: M = Activity directly measured by ISOCS.
I = Activity inferred from ISOCS measured Pu-239 and mass fraction using identified isotopic source.
C = Mass fraction calculated from measured ISOCS value and total piutonium.
** Based on Pu-239 and mass fraction of Pu-239.
*** Uncertainties stated at 1 standard deviation.
**** The upper limit is the result pius 2 times the uncertainty. The Upper Limit, g Pu is also the PFP Criticality Value.

\é.::/ ; % 7/26/«0
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Address PFP

City, State, Zip 200 West Area

Contact Jeff Widney

Phone - 372-30%0

. 4. Shi ; Vi . .
RADIOACTIVE SHIPMENT RECORD 3page 1 1 ShP prepaid 5Vi8 site Carrier
1. SHIP FROM U.S. DEPT. OF ENERGY C/O 2.SHIP TO 6. SHIPMENT
X u.s. DEPT. OF ENERGY C/0 AUTHORIZATION KMO16 |
Company CHZMHILL PRC Company ATLII NUMBER |

Address 222-S

7. EMERGENCY RESPONSE

City, State, Zip 200 West Area

Attention Gerald Ritenour

Phone 372-2742

Telephone  1-509-373-3800
Emergency Response

Guide(s)

163

HM_ 8. Proper Shipping Name:

Physical Form Liquid

u

PRIHAZ SUBHAZ UN D
X Radioactive Material, Type A package 7 UN2915
9. Na. Pkg. | Model Package COC/Spec Serial No. | Seal No. Isotopes CSLI TL Bg/Package |{Gr.W.Kg
1 Viking DOT 7A TYPE A S/N 12 Pu238,Pu239,Pu240, Am241 N/A 0.2 |1.20E-6 TBq | 9 Kg
10. ldentify for Normal Form Only | 11. [] Highway Route Controlled Quantity 12. LABELS APPLIED

Exclusive Use Shipment with instructions
Placards Applied

Radiocactive Yellow ~ II

Physical Form

Exclusive Use Shipment with instructions

13. ADDITIONAL LABELS / MARKINGS
Chemcal Form— X Fissile Excepted, Grams 1 - 62E-05
Mixture UN ID Marking UN2915

Wsmppmg Name:

9. No. Prg. | ModelPagkage COC/Spec Serial No. | Seal No. Isotopes CS.l | T| | Balckage |G.W Kg

>
\\ -~
10. Identify for Normal Form ORy<[11. [] Highway Route Controlied Quantity 12. LABELS APPLIED

/

WD 13, ADDITIONAL LABELS / MARKINGS
Chemical Form D Fissile Exce] Grams /
] UN 1D Marking - -
HM 8. Proper Shipping Name: /\ PRIHAZ SUB HAZ UN D
S.No.Pkg.| Model Package COC/Spec | 8%fial No. | Seal No. Tsugges CS.lL | Tl Bg/Package |Gr-W. Kg.
10. ldentlfy for Normal Form on!k nghway Route Controlled Quantity 12, \ LABELS APPLIED
Physical Form Exclusive Use Shipment with instructions \
[ Piacards Appiied 13. ADDITIONALTABELS / MARKINGS
Chemi D Fissile Excepted, Grams
/Rﬁ [C] UN ID Marking \
14. Shipment DE-Ci: . C.SL i Tl Bq/Package |G- WLKg
6.29e-06 Shipment Totals [ =15 > |1.20E-6 T8g | ©
15. Surface Dose Rate of Package | Dose Rate @ 1 Meter from Surface of Package | Smears of Outer Gontainer RUCK LOAD OR EXCLUSIVE USE
[] <0.005 or mSvihr [} <0.005 or mSv/hr [ <4.0 Bq (220 dpm) & v iem2 Surface <2 mSv/hr (200 mrem/hr)
<0.5 rem/hr (N+R v) <0.5 or, o Y rremihr (N+By) <0.4 Bq (22 dpm) o iom?2 @ 2 meters <0.1 mSv/r (10 mremv/hr)
Addmonal Data and Insruchions chbi 2-2 HNF-5173 Limits @ Cab <0.02 mSvihr (2 mremvhr)
{inc. Readings on Intemal Packaging) of sieeper (Using N+B v}
Bid Survey No. Da
16. T RANSPORTER . RECEIVE!
Vehicle Number DRIVER SIGNATURE ’_PR!NT RECEIVER SIGNATURE PRINT NAME Date (6
7-25
Ho-688- 742t Moufeiy W’ﬂ Ll tecle (o4

Print Name

18. This is to certify that the above named materials are Graperly classified, destribed, packaged, marked and labeled, and are in proper condition for
transportation according to the applicable regulations of the Deparlment of Transportatlon
Certifier's Signature

On behalf of DOE-RL | Date

Organization

CSG

AIR TRANSPORT

CARGO AIRCRAFT PASSENGER AIRCRAFT Pkg. Dimensions (cm)
CERTIFICATION [J cargo Aircraft Only  {[JLtd Qty [[] Research/Medical Diagnosis
LA Labels Applied [J<371  [J Human Medical Research
20. OFFSITE AUTHORIZATION
Survey No. Date Shipped Routing ETA
Approved for Shipment Offsite Date

TNy

A-6003-214.1 (REV 2)

|

|

|

|

PRIHAZ SUBHAZ  UN
!
1
I
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ATL

SAMPLE RECEIPT AND CHAIN OF CUSTODY
VERIFICATION CHECKLIST

g
| LO-090-101Rev &£ o

|
b L
Date Samples Received:

?’)ﬂt /lo

724

Number of Samples:
Sample Cuslodian:

L4

CGroup# _ Qotooe&S

—
Sample Custodian to Complete:
; OK? | - .
Action (YIN) N/A .\,ommems
Rs@rovided’? —
vided?

RSR provide —

Verify GKI is complete ]

Check that outer custody seal is intact, if present —

Record cooler temperature in centigrade, as : : :
appropriate o~ 1 L] Checkif no cooler and/or no ice

Samples are intact and in good condition

Verify that COC or RSA is accurate and complete,
-1 containing the following information: :

lf No, provide comments on back

s Client name and client sample number v
¢ Date and time of sampiing
‘ & Sampling location or origin
,[ o Containertype, size and number
|
@ Analysis request is clear
e« Signature of persons relinguishing and
recejving samples
e Date and/or time of sampie custody
; exchange
Verify that sample numbers on containers match
I'the COC and/or RSA |
|
Samples stored properly (e.g., refrigeration) v

I

§

Notify the PM immediately if any problems are noted. (A "No" answer requires Project Manager resolution.)

PM to Complete:

Samples acceptable for release? ~/e3

E Other Commeants:

PM Initials P Zae)

If No, comment on communication and resolution

1072

Date ?/34 /zolo
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{SOCS item Report

ftem (D: 824290 (817)
Date Assayed: 7/2110
ltem Mass, kg: 0.02
tsotopic Source: HNF-15500 (DSA)
Total Isotope Total Upper

Mass Fraction Activity Unertnty Upper Mass Uncrinty Limit .
Isotope (% of tot-Pu) (uCi) (uCi) Limit (uCi) @) (@) (9} Codes
Pu-238 0.210% 2.20E+03 3.29E+02 2.86E+03 1.28E-04 1.92E-05 1.67E-04 | M, C
Pu-239 81.361% 6.83E+03 7.39E+02 8.30E+03 1.10E-01  1.18E-02 1.34E-01 M
Pu-240 16.355% 4.96E+03 7.41E+02 6.44E403 2.19E-02 3.27E:03 284E-02 | M,C
Pu-242 0.670% 3.59E+00 5.29E-01 4.65E+00 9.06E-04 1.33E-04 1.17E-03 ]
Np-237 9.63E-02 1.05E-02 1.17E-01 1.37E-04 1.49E-05 1.67E-04 M
Am-241 3.198% 1.48E+04 1.63E+03 1.81E+04 4.32E-03 4.75E-04 52703 | M. C
Other TRU
U-235 1.47E-02 1.70E-03 1.81E-02 6.81E-03 7.89E-04 8.39E-03 M
U-238
Pu-241 1.404% 8.90E+04 1.31E+04 1.15E+05 8.61E-04 1.27E-04 1.11E-03 | M.C
Other
Other
Other
Total Pu, g** 1.352E-01 Total TRU Activity, uCi . 2.88E+04
Total Uncertainty, g*** 1.994E-02 Total Uncertainty, uCi*™* 3.28E+03
Upper Limit, g Pu™** 1.751E-01 Upper Limit, uCi**** » 3.54E+04
TRU Specific Activity, nCilg 1.32E+06 Total Activity (TRU + non-TRU), uCi 1.18E+05S
Total Uncertainty, nCiig™* _ 1.51E+05 Total Uncertainty, uCi*=* ' 1.57E+04
Upper Limit, nCi/g*=** 1.63E+08 Upper Limit, uCi*** 1.49E+05

" Codes: M = Activity directly measured by ISOCS.
I = Activity inferred from ISOCS measured Pu-239 and mass fraction using identified isotopic source.
C = Mass fraction calculated from measured |SOCS value and total plutonium.

** Based on Pu-239 and mass fraction of Pu-239.

*** Uncertainties stated at 1 standard deviation.

**** The upper limit is the result pius 2 imes the uncertainty. The Upper Limit, g Pu is aiso the PFP Criticality Vaiue.

PFP ISOCS V2.00
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- I1SOCS item Report

item ID; 824291 (S18)

Date Assayed: 7121110

item Mass, kg: 0.13

Isotopic Source: HNF-15500 (DSA)

: Total Isotope  Total Upper
Mass Fraction Activity Unertnty Upper Mass Uncrtnty Limit .

lsotope (% of tot-Pu) {uCt) (uCi) Limit (uC1) {g) (9) (9) Codes
Pu-238 0.210% 3.37E+03 5.09E+02 4.39E+03 1.97E-04 2.97E-05 256E-04{ M, C
Pu-239 81.361% 1.37E+04 1.49E+03 1.67E+04 2.22E-01 2.40E-02 2.70E-01 M
|Pu-240 16.355% 8.40E+03 1.26E+03 1.08E+04 3.70E-02 5.55E-03 4.81E-02 | M,C
Pu-242 0.670% 7.23E+00 1.06E+00 9.35E+00 1.82E-03 2.69E-04 2.36£-03 I
Np-237 2.15E-01  2.34E-02 2.62E-01 3.06E-04 3.33E-05 3.73E-04 M
Am-241 1.622% 1.52E+04 1.67E+03 1.85E+04 4.42E-03 4.85E-04 5.39E-03] M, C
Other TRU

U-235 1.88E-02 2.15E-03 2.126-02 7.84E-03 9.92E-04 9.83E-03 M
U-238

Pu-241 1.404% 9.87E+04 1.46E+04 1.28E+05 9.54E-04 1.41E-04 1.24E-03 | M. C
Other

Gther

Other

Total Pu, g** 2.723E-01 Total TRU Activity, uCi 4.07E+04

Total Uncerainty, g*** 4.014E-02 Total Uncertainty, uCi*** 4.76E+03

Upper Limit, g Pu™" 3.526E-01 Upper Limit, uCi**** 5.02E+04

TRU Specific Activity, nCiig - 3.04E+05] -|Total Activity (TRU + non-TRU), uCi 1.39E+05

Total Uncertainty, nCl/ig*** 3.56E+04 Total Uncertainty, uCi*** 1.83E+04

Upper Limit, nCisg**** 3.75E+05 Upper Limit, uCi**** 1.76E+05

*Codes: M = Activity directly measured by ISOCS.
| = Activity inferred from ISOCS measured Pu-239 and mass fraction using identified isotopic source.
C = Mass fraction calculated from measured ISOCS value and total plutonium.
“* Based on Pu-239 and mass fraction of Py-238.
*** Uncertainties stated at 1 standard deviation.
“*** The upper limit is the result pius 2 times the uncertainty. The Upper Limit, g Pu is also the PFP Criticality Value.

Calkuldted

Reyewed

100

o RS




PAAVE ALY L )

Company CH2MHill Plateau Remediation Co.

Company ATLII

RADIOACTIVE SHIPMENT RECORD 3’page 1 52 4. Ship Prepaid VR site Carrier
1. SHIPFROM U.S. DEPT, OF ENERGY C/O 2. SHIP TO 6. SHIPMENT
Bd u.s. DEPT. OF ENERGY C/0 AUTHORIZATION KMO19

Address PFP / 200W

Address 222S Labs |

7. EMERGENCY RESPONSE

City, State, Zip “Hanford Site

City, State, Zip 200 West Area

Telephone  1-509-373~-3800

Emergency Response

Physical Form Solid

Exclusive Use Shipment with instructions
L

Contact Steve Heninger Attention Ruth Bushaw Guide(s)
Phone 373-1316 Phone 373-4314 163
HM_ 8. Proper §hipping Narne. PRIHAZ SUBHAZ UNID
RQ 3 Radioactive Material, transported under special arrangement 7 UN2919
9. No. Pkg. | - Model Package COC/Spec Serial No. | Seal No. Isotopes [ Csi] TL | Bg/Package |G- W.Kg.
1 Steel drum DOT 7A Type A j0074571 NA Pu238,Pu239, Pu24,Am241 —E\I/A 0.2 [9.52E-3 TBq |46
10. identify for Normai Form Only | 11. [ ] Highway Route Controlied Quantity 12, LABELS APPLIED

Radiocactive Yellow =~

II

15. Su se Rate of Package
: o
1 or mSv/hr
<0.5 of _ QO mremibr (N+8 v)

<0.50r £OZ _ mrem/hr (N+By)

[ <0.4 Bq (22 dpm) o fem?

Placards Appiied 13. ADDITIONAL LABELS / MARKINGS
Chemical Form ) X Fissile Excepted, Grams 035
Oxide UN 1D Marking 2919
HM 8. Proper Shipping Name: PRIHAZ SUBHAZ UN 1D
8. No. Pka. | Model Package COC/Spec Serial No. [ Seal No. Isotopes CSL | T Bg/Package |Gr. WL Kg.
10. Identify for Normal Form Only | 11. ["] Highway Route Controlled Quantity 12. LABELS APPLIED
Physical Form D Exclusive Use Shipment with instructions
[ Piacards Applied 13. ADDITIONAL LABELS / MARKINGS
Chemical Form D Fissile Excepted, Grams
' D UN ID Marking
HM 8. Proper Shipping Name: PRIHAZ SUB HAZ UND
9. No. Pkg.{ Model Package COC/Spec Serial No. | Seal No. Isotopes CSL|TL Bg/Package | Gr WA Kg.
10. ldentify for Normal Form Only | 11. D Highway Route Controlled Quantity 12. LABELS APPLIED
Physical Form Exciusive Use Shipment with instructions
[] Placards Applied 13. ADDITIONAL LABELS / MARKINGS
Chamrcal Form [T Fissile Excepted, Grams
] UN ID Marking
14. Shipment DE-CI: . CsS. | T1 | Bg/Package |Gr WL Kg
6.76E-02 Shipment Totals e =152 5.52£-3 TBq |46
Do Rate © 1 Meter from Surface of Packags | Smears of Outer Container RUCK LOAD OR EXCLUSIVE USE
D <0.005 or mSviht D <4.0 Bq (220 dpm) & y fem? Surface m <2 mSvihr (200 mrem/hr)

@ 2 meters E <0.1 mSvihr (10 nwemthr)

Certifier's Signature

18. This'is to ceify that #

Tf&.ﬁ@&ﬁw M

Print Name

On behaif of DOE-RL | Date

Rddiional Bata and Instnichons Kl <ol 2-2 HNF-5173 Limits @ Cab &) <0.02 mSvitr (2 mrem/hr)
{inc. Readings on intemal Packaging) or sleeper {Using N+ v)
Bidg. Survey No. Date

234-S 2 2-/00824 010 & /?bjlo
T8, —TRANSPORIER. . 17. RECEIVER
Vehicie Number DRIVER SIGNATURE PRINT NAME RECEIVER SIGNATURE PRINT NAME Datel 2.1 ‘
HO-43E- '7!62*%3 #Ma Jptay ool ﬁ%/ LS teele | ¢30-to

1€ 3l

€ bove ndmed materials are properly classified, described, packaged, marked and labeled, and are in proper condition for
transportation according to the applicable reguiations of the Depariment of Transportation.

Organization

C3SG

A|é TRANSPORT CARGO AIRCRAFT Au PASSENGER AIRCRAFT = Pkg. Dimensions {cm)
CERTIFICATION [] cargo Aircraft Only ] Ltd Qty  [] Research/Medical Diagnosis
Ona Labels Applied [1<3T1L  [] Human Medical Research
20. OFESITE AUTHORIZATION
Survey No. Date Shipped Routing ETA
Approved for Shipment Offsite Date

rnn

A-6003-214.1 (REV 2)
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GENERATOR KNOWLEDGE INFORMATION

1. Chain.of Custody Number F10-0693-XXX CACN/COA 301891 Customer Identification Number #'s D15 & D21

2. List generator knowledge or description of process thal produced sampie. Or list description of sample source:
Samples are from chemicals used at the PFP A Labs; currently in room 144.

MSDS Available? (®) No (O Yes  Hanford MSDS No. N/A

3. List 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: O Yes @ No O Unknown
U Codes: O Yes @ No O Unknown
K Codes: O Yes @ No O Unknown
F Codes: O Yes @ No O Unknown
b} List applicable characteristic waste codes, flash point, pH, constituents, and concentrations as appropriate.
D001: [ ] FP <100°F [T FP >100 <140°F ] pot oxidizer OvYes (ONo (® Unknown
poo2 [JpH<2 O pH>125 [ solid Corrosive (WSC2) OvYes (ONo  (® Unknown
DO003: D Cyanide L—_I Sulfide D Water Reactive D Other i O Yes O No @ Unknown
D004-D043 (dentify applicable waste codes and concentrations): S;(%;o‘;iejgf‘g’if rgg;ﬁ,ré) O Yes O No  (®) Unknown
c) If characteristic, list any known underiying hazardous constituents {UHCs) reasonably expected to be present, and their concentrations that may be

present above the LDR treatment standard (40 CFR 268.48):
Unknown

d

~

List any known Land Disposal Restrictions (LDR) subcategories, if applicable (40 CFR 268.40).
Unknown

e

~—

List any applicable Washington State dangerous waste codes: (not required if
federally regulated) (*State mixture rule for ignitabifity)

wrot: (OYes (@®No () Unknown wrot: (O Yes (@®No (O Unknown
wrozz QOves @ nNo (O Unknown wpozz O ves @No O unknown
woot: (O Yes (@®No (O Unknown wpos: (O Yes (@ No (O Unknown

List constituents and concentrations: Foo3* QvYes ®@nNo O unknown

4. Is this material TSCA reguiated for PCBs? O Yes (® No O Unknown O Analysis Requested

List concentration if applicable:

If yes, what is the source of the PCBs? (see TSCA PCB Hanford Site User Guide, DOE/RL-2001-50)

L_.] PCB Liquid Waste D PCB Bulk Product Waste D PCB Transformer >500 ppm D Unknown
D PCB Remediation Waste D PCB R&D Waste D PCB contaminated electrical equipment {capacitor/ballast) <500 ppm
[ Pca spill Material [ pcB ltem [ other PCB Waste (iist)

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

6. ACCURACY OF INFORMATION
Based on my inquiry of those individuals immediately responsible for obtaining this |r)(‘r:?alion, that to the best of my knowiedge, the information

o

entered in this docur?;t is true, accurate,and complete. :/ % - ;) /
Print & Sign {i*\{} Cr'zf’\« \ L}* e T Dale ‘:i /I/[G’

Page 1 of 1
A-6002-990 (08/03)
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GENERATOR KNOWLEDGE INFORMATION

1. Chain of Custody Number F10-069-XXX CACN/COA 301891 Customer Identification Number See item #2

. List generator knowledge or description of process that produced sample. Or list description of sampie source:

Samples are from chemicals used at the PFP A Labs; currently in room 144. Sample ID's
include 52, S$3, 54, S6, S8, S9, S11, Si2, S14, sS18, S27, S29 & $33.

MSDS Available? (®) No (O Yes  Hanford MSDS No. N/A

c

d

e

~

. List all waste codes and constituents associated with the waste or media that was sampled, regardiess of CERCLA status.

~

-~

-~

a) Does the sampie contain any of the following listed wasie codes?
By checking "unknown™ the customer understands that no knowledge is available following a careful search.

List Federal Waste Code(s): List Conslituent(s):
P Codes: O Yes @ No O Unknown
U Codes: O Yes @ No O Unknown
K Codes: O Yes @ No O Unknown

F Codes: O Yes @ No O Unknown

List applicable characteristic waste codes, flash point, pH, constituents, and concentrations as appropriate.

poot: [] FP<100°F [ Fp >100 <140°F ] ooT oxidizer Oves (ONo (& Unknown

D002: D pH <2 D pH>125 D Solid Corrosive (WSC2) O Yes O No @ Unknown

poo3: [ cyanide ] sutfide [] water Reactive 1 other OvYes (OnNo (o unknown
{i.e., peroxide former,

D004-D043 (identify applicable waste codes and concentrations): explosive, air reactive) O Yes O No  (®) unknown

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

Unknown

List any known Land Disposal Restrictions (LDR) subcategories, if applicable (40 CFR 268.40):
Unknown

List any applicable Washington State dangerous waste codes: (not required if

federally regulated) (*State mixture rule for ignitability)
wiot: (O Yes (®No (O Unknown wpot: (O Yes (@ No (O Unknown
w02z QOvYes @ No (O Unknown wprozz O vYes ®@nNo (O Unknown
woot: (OvYes (@ No (O Unknown WPQ3: O Yes @ No O Unknown
List constituents and concentrations: Foo3x Oves ®nNo (O Unknown

. Is this material TSCA regulated for PCBs? O ves @ N0 Qunknown (O Analysis Requested

List concentration if applicable:

i yes, what is the source of the PCBs? {see TSCA PCB Hanford Site User Guide, DOE/RL-2001-50)

[] pcB tiquid waste [] pCB Bulk Product Waste ] pcB Transformer >500 ppm [T unknown
L—_] PCB Remediation Wasle D PCB R&D Waste D PCB contaminated electrical equipment (capacitor/ballast) <500 ppm
1 pcB spil Material ] pca ttem [ other PcB Waste (iist)

5. Is this material TRU? (@) Yes O No (O Unknown
6. ACCURACY OF INFORMATION

Based on my inquiry of those individuals immediately responsible for obtal lhg this information, that to the best of my knowledge, the information

entered in this dgzen& is t@e, accurate, and complétp. i (’x 1] j /7 /
3 ‘ % 7 !”g S, -
Print & Sign &:\ C»’kif\& % { &0 o T v/ Date 7 [0

Page 1 of 1
A-6002-990 (08/03)
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GENERATOR KNOWLEDGE INFORMATION

1. Chain of Custody Number F10-069-XXX CACN/COA 301891 Customer Identification Number See item #2
2. List generator knowledge or description of process that produced sample. Or list description of sample source:
Samples are from chemicals used at the PFP A Labs; currently in room 144. Sample ID's

include $13, S15, sS17, s19, S20, s23, S24, $30, S31, S$32, S34 & DI16.
MSDS Available? (®) No () Yes  Hanford MSDS No. N/A

3. List alt waste codes and constituents associated with the waste or media that was sampied, 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: O Yes @ No O Unknown
U Codes: O Yes @ No O Unknown
K Codes: O Yes @ No O Unknown
F Codes: O Yes @ No O Unknown
b) List applicable characteristic waste codes, flash point, pH, constituents, and concentrations as appropriate.
poot: [] FP <100°F ] FP >100 <140°F ] poT oxidizer QvYes (ONo (® Unknown
DO02: pH <2 O pH>125 [ solig Corrosive (WSC2) ®ves (ONo (O unknown
D003: D Cyanide D Suifide D Water Reactive D Other O Yes O No @ Unknown
D004-D043 (Identify appiicable waste codes and concentrations): Sg,'OZ?Jgf‘ﬁfrfgggﬁ,’e‘) O Yyesm (O No @ Unkniown
c) If characteristic, list any known underlying hazardous constituents (UHCs) reasonably expected to be present, and their concentrations that may be

present above the LDR treatment standard (40 CFR 268.48).
Unknown

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

e) List any applicable Washington State dangerous waste codes: (not required if

federally regulated) (*State mixture rule for ignitability)

WTO01: O Yes @ No O Unknown WPO1: O Yes @ No O Unknown
WT02: O Yes @ No O Unknown WP02: O Yes @ No O Unknown
woot: (Oves (@No (O Unknown wpo: (OYes (@nNo (O unknown
List constituents and concentrations: F003:” O Yes @ No O Unknown

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

List concentration if applicable:

If yes, what is the source of the PCBs? (see TSCA PCB Hanford Site User Guide, DOE/RL-2001-50)

D PCB Liquid Waste S D PCB Bulk Product Waste D PCB Transformer >500 ppm D Unknown
D PCB Remediation Waste D PCB R&D Waste D PCB contaminated electrical equipment (capacitor/ballast) <500 ppm
- pca spill Material [ PcB ttem [ other PCB Waste (iist)

5. iIs this material TRU? (@) Yes (O No - () Unknown

6. ACCURACY OF INFORMATION
Based on my inquiry of those individuals immediately responsible for obtaining this lr%rmation. that to the best of my knowledge, the information

entered in this dgcument is true, accurate, and complete. ' \ /
Print & Sign -~,){,;\'> C«fx‘g e I?)}«li C" o v Date 7( 7/( v

Page 1 of 1
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