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Date: June 15, 2006
To: Fluor Hanford, Inc
From: Environmental Quality Management, Inc.
Project: 216-Z-9 Waste Site Vertical Borehole (Borehole C3426)
Subject: Data Validation for Strontium-90 Analysis

This memo presents the results of data validation on Data Packages 222S20030369 and
222520030353, prepared by the 222-S laboratory. A list of samples validated along with
the analyses reported and the method of analysis is provided in the following table.

B17N46 10/20/03 Soil C Strontium-90
n17TM6 10/29/03 Soil C Strontium-90

Data validation was conducted in accordance with HNF-20434, Rev. 0, Data Validation
Procedurefor Radiochemical Analyses, DOE/RL-2001-01, Rev. 0, Appendix B,
Plutonium/Organic-Rich Process Condensate/Process Waste Group Operable Unit
Representative Sites Sampling and Analysis Plan, and DOE/RIr2001-01, Rev. 0,
Appendix E, Sampling and Analysis Planfor Investigation ofDense, Nonaqueous-Phase
Liquid Carbon Tetrachloride at the 216-Z-9 Trench. Appendices 1 through 6 of this Data
Validation Report provide additional infotmation as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
Appendix 6. Additional Data Requested by Client

DATA QUALITY PARAMETERS

HoldinQ Times

Holding times may be calculated from Chain-of-Custody forms to determine the
validity of the results. Maximum holding time for strontium-90 analyses is specified
as 6 months in DOE/RIr2001-01, App. B.

All holding times were met.

Blanks
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• Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the minimum detectable activity (Iv1DA),
the following qualifiers are applied: All positive sample results less than five times
the highest blank concentration are qualified as estimates and flagged "J"; sample
results below the MDA are qualified as undetected and flagged "iJ"; samples results
above the MDA and greater than five times the highest blank concentration are not
qualified.

All blank criteria were met. Strontium-90 was not detected in the blank. The
detection limit for the blank was less than the MDA and less than the required
detection limit.

• Field Blank

No field blanks were submitted for analysis.

Accuracv

Accuracy is evaluated from laboratory control sample (LCS) or blank spike sample
(BSS) batch samples and spiked samples in the analytical batch. Measured activities
are compared to the known added amounts. The acceptable LCS or BSS and matrix
spike (MS) recovery range is 65-135%. In addition, a nonradiochemical carrier is
used to determine the yield of the chemical separation procedure. The acceptable
range for carrier recovery is 20% to 105%. Results outside the above ranges result in
associated sample results being qualified as estimates. Results are rejected for
LCSBSS recoveries less than 30% or carrier or MS recoveries less than 10%.

LCS and MS recoveries satisfied the above criteria. A carrier was used for every
sample, LCS, and blank (except for gamma spectroscopy) and acceptable results were
obtained.

Precision

• Laboratory Duplicates

Analytical precision is expressed by the relative percent differences (RPD) between
results for one of the samples in the batch and a duplicate determination of that
sample. If both results are nondetects, no RPD calculation is required. Ifboth the
activities measured for the sample and the duplicate are both greater than five times
the required detection limit (RDL) and the RPD is less than 35%, no qualification is
required. If either activity is less than five times the RDL, the control limit is two
times the RDL. If the RPD is outside the applicable control limit, associated results
are qualified as estimated detects or estimated non-detects.



A duplicate was analyzed for each sample, and the requirements were met.

• Field Duplicate

No field duplicates were submitted for analysis.

Detection Levels

Reported analytical detection levels are compared against the RDLs in DOE/RIr
2001-01, Appendix B, to ensure that laboratory detection levels meet the required
criteria.

All sample results were reported with MDAs equal to or less than the analyte-specific
RDL.

Completeness

Data Packages 222S20030369 and 222520030383 were submitted for validation and
verified for completeness. Completeness is based on the percentage of data requested
by the client that were reported and determined to be valid (i.e., not rejected). The
completion percentage was 100%.

MAJOR DEFICIENCIES

None

MINOR DEFICIENCIES

None

REFERENCES

HNF-20434, Rev. 0, Data Validation Procedure for Radiochemical Analyses, Fluor
Hanford, Inc., Richland, Washington (2004).

DOElRIr2001-01, Rev. 0, Appendix B, Plutonium/Organic-Rich Process
Condensate/Process Waste Group Operable Unit Representative Sites Sampling and
Analysis Plan, U.S. Department of Energy, Richland, Washington (2004).

DOE/RL-2001-01, Rev. 0, Appendix E, Sampling andAnalysis Planfor Investigation of
Dense, Nonaqueous-Phase Liquid Carbon Tetrachloride at the 216-Z-9 Trench, U.S.
Department ofEnergy, Richland, Washington (2004).

4



Appendix I

Glossary of Data Reporting Qualifiers

5



Qualifiers which may be applied by data validators in compliance with the data validation
procedure are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision ma}ang
purposes. .

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate, but is usable for
decision maldng purposes.

Indicates the compound or analyte was analyzed for and detected. Due to
a minor QC deficiency identified during the data validation, the associated
concentration is an estimated, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the date are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

6



Appendix 2

Summary of Data Qualiflcation



DATA QUALIFICATION SUMMARY

SDG: REVIEWER: DATE: 6/15/06 PAGE 1OF I
222S20030369 JRJ
and
222S20030383

COMMENTS: No data was qualified.

COMPOUND QUALIFIER SAMPLES AFFECTED REASON



Appendix 3

Annotated Laboratory Reports
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Attachment I

Narrative

FINAL REPORT FOR THE SOIL SAMPLES FROM 216-Z-9 TRENCH -
SAMPLE DELIVERY GROUPS 222S20030369 AND 222S20030383

1-0 INTRODUCTION

Two soil samples from the 216-7,9 characterization borehole were received at the 222-S
Laboratory; sample B17N46 on Oetober 27, 2003 (sample delivery group [SDG]
222S20030369), and sample B iTTM6 on Ouober 31, 2003 (SDO 222S20030383). The satnples
were analyzed in aceordance with the 2I6-T.9 Trench Characseization Borehole Smnpling and
Analysis Concrrrencefor Analyficnl Requimments (analytical instructions), the 222-S
Laboratory Qualiry Assurance Plan (refeteaee 2), Semi-Volarile Organic Compomd Analysis
(reference 3), and Vo%ri/e Organic CompoundAnalysk (reference 4), referenced in the cover
letter.

A Data Summary Report is inelnded as Attaehtneat 2. The correlation between the customer
sample identification number and laboratory identification numbers is presented in the sample
breakdown diagrams included as Attachment 3. Copies of the chain of custody, Request for
Analysis, and Cuaerator Knowledge Information forms are included as Attachment 4.

For sample B17N46, all detected compounds for the volatile organic analysis (VOA) were within
the calibration range for the analysis of the low level sample (S03M000522), so the sample for
high level VOA (S03M000523) did not require analysis.

For sample B17IM6, a very high concentration of carbon tetrachloride was detected during the
analysis of the low level sample (S03M000533), and the results obtained for that analysis were
unusable. The reported results were obtained from two different dilutions of the high level
sample (S03M000534).

2.0 SAMPLE APPEARANCE AND HANDLING

Both samples (B 171Q46 and B 17TM6) were described as moist soil. The samples were not
homogenous, consisting ofa mixture of course sand, "pea" gravel and pebbles.

The samples were stirred with a spatula prior to removing aliquots for analysis. However, with
this type of sample, this method was not sufficient to achieve homogenization. The Laboratory
does not have appropriate equipment to grind this type ofsample to achieve better
homogrnimtion. This non-homogeneity is noted by the elevated results for the relative percent
difference (RPD) between sample and duplicate results for some aaalytes.

For sample B1TfM6, the aliquots for both the low level and high level VOA were each provided
in a single amber glass bottle with no pneservative. Because the bottles had to be opened in a

0 i!!!4
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hood to obtain aliquots for analysis, the sample integrity was compromised and the results may be
biased low.

For sample B 17N46, pro-weighed vials containing preservative, water and a stir bar were
provided to the project for collection of the aliquots for low level VOA. At the point of sample
analysis, the ehemical technologist noted that custody tape and additional labels had been added to
the vials, which made it difficult to determine the weight ofthe samples. An attempt to determine
the weight of the samples was made by weighiog the vials as received, and then again after they
were emptied and dried. The weight of the preservative added to the vials was already lawwn.
The stir bar weight was estimated based on the average weight of 5 stir bars. The weight ofthe
water was eatimated to be 5 g based on 5 mL of wata. This allowed an estimate of the eata tape
and labels to be made, which then allows the sample weight to be estimated.

3.0 HOLDING TIMES

The analytical instructions (reference 1) requested that the laboratory make every eflbrt to meet
the SW-846 holding times for VOA. The holding times were not met for either sample. For
sample B17N46, the holding time was not met because of a combination of the 7-day delay
between sampling and delivery of the samples to the laboratory and instrument operation
problems. For sample B 17TM6, the holding time was not met because of instrument ope:atioa
prw'loms

4.0 ANALYIICAL RfiSULTS "

The Data Summary Report, included as Attachment 2, presents the analytical results for the
requested analytes In this table, solid samples that were prepared by water digest are indieated
with a"W" in the A# column. An "A" indicates an acid digest of a solid, and an "E" indicates
that the strongcr acid soil leach procedure was used to prepare the sample prior to analysis.
Typieally. if there is no letter identi8er in this colunm, this indicates that the analysis was
performed on a direct subsample with no separate prepanuion, or with sample prepatatioa that
was included as part of the analytical procedure steps.

Note that for the ion chromatography (IC) and inductively coupled plasma (ICP) spoctroscopy
analyses, the results reported for the blank are actually µg(mL, rather than µglg as indicated in
the Data Summary Repoit

54 QUAIITY CONTROL RESULTS (QC)

S.1 LABORATORY CONTROL STANDARDS

Most laboratory control standard (LCS) recoveries were acceptable in accordance with the 222-S
Laboratory Quality Assurance Plan (QAPP-416) (Clark 2003), refercnced in the cover letter. For
the semi-volatile organic analysis (SVOA) of sample B 17N46 (S03MQ00525), one of the 11
compounds (n-Nitroso-di-n-propylamine) in the LCS had a recovery that was slightly below the
requested range of 70"/. - 130% recovery. However, the reported recovery of65% is typical of
what is normally achieved for this compound so no reanalysis was requested based on the low
recovery.

2 U0;lEI(;:l
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For the SVOA of sample B17TM6 (S03M000537), 5 of the I1 compounds in the LCS (the acid
compounds) bad recoveries above the requested range of 70% - 130% recovery. Following the
analysis, the chemist noted that the standard might have been corti=ttated because of
evaporation. Subsequent analysis of a new standard gave acceptable recoveries. The high
recoveries could indicate a high bias in the reported results. However, because these compounds
were not identi5ed in the sample, no reanalysis was requested based on these high recoveriea.

5.2 M$TSOD AND PABPARATION BLANKS

For most analyses, no analytes were detected in the method or preparation blanL However, for
the IC analysis of sample B17N46 (S03M000553), chloride was detected in the wattr digest
paeparation blank. The sample was re-psepstsd two additional times and these results were
determined to be the best, based on the results reported for nitrite. The level of nitrite detected in
the other two blanks was greater than that detected in the sample. The concentration ofchloride
in the blank is abart 22% of that reported for the sample. Comparison of results from the other
two digests indicates that the reported sample results are biased high by about 22% - 29%
because of this contamination.

Nitrite was reported in the blank prepared and analyzed with sample B17TM6 (S03M000561).
The blank result was greater than that reported for the sample. This sample was also re-prepared
two additional titnes. At the time of this analysis, the source of the contamination could not be
deoermined. Because no nitrite was detected in the sample, no additional pneparations were
performed. The contamination issue is still under investigation

For the ICP analysis of sample B17TM6 (S03M000559), lead (Pb), antimony (Sb), and zinc (Zn)
contam9nation were detected in the acid digestion preparation blank. The concentration of Za in
the blank is less than 5% of that detected in the sample and was considered insignificant in
accordance with QAPP-016 (Clsrk 2003). However, the concentration ofPb in the blank is 78%
of that measured in the sample and the level of Sb in the blank is 113% of that detected in the
sample. ZTtese results are reported from the third preparation of the sample. No further
digestions were prepared because the duplicate results for Pb and Sb were both less than the
reported deoection limit, and previous results indicated that neither Pb nor Sb are present in the
sample. Tlterefora, the results reported for Pb and Sb for the sample portion should be
considered biased high due to cootaraination.

5.3 DUPi.ICATE ANALYSFS

The requested precision for analysis was a relative percent diffeeace (RPD) i 20% for
radionuclides and = 30% for all other methods. Most analyte results met these criteria, except as
noted below.

A duplicate sample was analyzed for both samples for most methods. Iiowever, after most
analyses were completed, the project point of contact requested that the laboratory batch the two
samples together for remaining analyses. 7berefore, for the IC analysis, a duplicate was
analyzed with sample 1317N46 only.

For sample B 17N46, an RPD greater than 20•/a was reported for total beta analysis for sample
S03M000528. RPDs greater than 30•/. were reported for barium (Ba), cadmium (Cd). Pb, and
Zn for sample S03M000527, and aoetone for sample S03M000522. The RPD criterion was not

00t+!t(1(
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applicable for Cd and Pb, in accordance with QAPP-016 (referznce 2), because the sample
results were leu than 10 times the method detection limit. The orher high RPDs were att=ibuted
to sample inhomogenoiry and no repaepatation and reanalysis was requested because the
laboratory does not have eqnipmeat available to prvvide adequate homogenization of this type of
sample matrix.

For samplo B 17TM6, RPDs greater than 20% were reported for plutonium-239/240 ("'OPol
thorium-232 (2"M), uranium-233 (2"IJ), and total beta analysis for sample S03M000540.
However, the counting error for the beta analysis is greata than 15% and the 2`3U result is less
than 10 times the method detection limit, so the RPD criterion is not applicable for those two .
analytee. An RPD greater than 30% was reported for stroatium (Sr) for sample S03M000559,
but the criterion was not applicable because the sample results were less than 10 times the
method detection limit. The other high RPDs were attributed to sample inhomogeaeity and no
rept epaation and reanalysis was requested becaute the laboratory does not have equipment
available to provide adequate homogeniretion of this type of sample amtrix.

Duplicate analyses for the SVOA and polychlorinated biphenyl (PCB) analysis was performed
by comparing a matcix spike (MS) with a matrix spike duplicate (MSD). The results of this
comparisom are diacussed in the naa cection. For sample B 17N46 VOA, both a duplicate and
MSD were analyud because some compounds were expected to be present in the sample.

For sample B 171M6 VOA, only an MS and MSD were analyzed. Sowever, since chloroform,
te=chloroetheae and carbon tetrachloride were detected in the sample, but were not compounds
present in the spike solution, the results from the sample MS and MSD analyses can be
compared as triplicates to provide precision information for the analysis. The results are
presented in Table I and a pe:cent relative standard deviation (%RSD) was calculated to give an
indication of the precision. The %RSDs were less than 30°/., which indicates that the analysis
tnet the pcecision reqnircerat.

Table 1. TriplSeate Analysis Ruults for Sample B17TM6 (S03M000534).

I
Compound

(FR/KS) I (i+Snt) (I+NKL)
°•RSD

Chbrof°mi 4.880+3 5.46e+3 4.73e+3 7.7

Teuaehlmoet6uro 1.700*4 1.76e'4 1.66e+4 2.9

r]rb°a t.traehbride 3.76e+5 2.87e+5 3.13e+5 14.0

SA MATRIX AND MATRIX SPIKE
DUPLICATE

An MS sample was analyzed for both samples for most tnethods. However, after most analyses
were completed, the project point of contact requested that the laboratory batch the two samples
together for remaining analysee. Therofore, for the total uranium and IC analyses, an MS was
analyzed with sample B17N46 only.

MS samples were analyzed with all methods except for pH, ""DPu, usPu, "Sr. nepcunaim-237
(v'Np), americium-241 (xiAm) and the isotopes reported by gamma energy analysis (GEA).
For VOA and SVOA, the analytical instructions (referenoe 1) requested that the laboixory report

4
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spike recoveries only for the representative set of compounds indicated in the letters from
H. L. Anastos (references 3 and 4). However, for VOA, some ketones were part of the standard
mix used. Although the ketones were not required to be reported, for sample B17N46, acetone
and 2-butanonc recoveries and RPDs were discussed because those compounds were detected in
the sample. For sample B 17TM6, the ketones wexut't reported because they were not requested
by customer and no ketones were detected in the samples. .

For PCB analysis, only aroclor-1254 is included in the matrix spike because it is the aroclor most
commonly detectod in samples on the lianford site.

Most MS and/or MSD recoveries met the requirements in the analytical instructions (reference
I), except as noted below.

For sampie B17N46 (S03M000525), most of the SVOA spike compounds (except pyrene) failed
to meet the requirements. The low recoveries were attributed to a possible matrix effect because
the recoveries for those compounds in the LCS were all acceptable (except for n-nitrosodi-n-
propylamine, as noted previously), No reanalysis was requested because the sample matrix
would still affect reanalysis results.

For sample B17TM6 (S03M000537) SVOA, most of the compounds failed to meet the
requirements for MS and MSD recoveries because of the 50-fold dilution that was required to
reduce the camceansrion of ai-n-butylpkwspbate so that it was within the calibration range. No
reanalysis was requested becaose the same dilution would be required on the reanalysis and it is
impractical to add sufficient spike solution for this sample where a substantial dilution is
re4uired.

For sample B17N46 (S03M000522) VOA, acetone and n-butanortte have high recoveries.
Because the LCS recoveries of these compounds were within the requested control limits, the
high MS recoveries were attributed to a possible matrix effect that causes increased purging
efficiencies for ketones. Again, no reanalysis was requested because of these MS recovery
failures because a reanalysis was not expected to improve the results. The results reported for
these two compounds should be considered biased high.

The RPDs between the MS and MSD for the PCB analyses met the requirements in the analytical
instructions (reference I). Some of the RPDs for the MS/MSDs analyzed with the VOA and
SVOA failed to meet the requirements. The failures were attributed to the previously discussed
matrix effects, so no reanalysis was requested.

The Data Summary Report included as Attachment 2 does not report the recoveries for the MSD
analysis or the RPD for the MSlMSD analysis. This information is provided in Table 2 and
Table 3 for VOA. Table 4 and Table 5 for SVOA and Table 6 and Table 7 for PCB analysis.

Table 2. MSlMSD Recoveries and RPDs for VOA for 817N46.

Compound MS (°/.) MSD (0/6) RPD
Benz= 98 101 3

Cblmbmzm. 104 100 4

1.1•Dichlomstlrooe 100 103 3
Toluene 9S 92 3

0 00

17



Table 2. MSIMSD Becoveries and RPD>< for VOA for B17N46.

Compound MS (%) MSD (%) 12PT) (Ne)

T:ichloeoa6ena 115 119 3

Aeelwro 158 t 172 t 8

2-Buanoae 140t 190t- 30t

t. spike rocovery or RPD faikd b mat eosbmer mqWnmeate

Table 3. MSIMSD f,Leeoverkc and RPDs for VOA for B27TM6.

Compouad MS (%) MBD (Ye) RPD (Ye)

geaaene lla Its 4

C31oro3mzeoe 114 116 2

1,1-Diehlotoainne 98 111 12

Tolunx It0 113 3

Tricldometyae 102 103 I

Table A. MB/MSD Recoveries and &PDc for SVOA for B17N46.

Compound MS (Yo) MSD (%) RPD (%)

Pbanol 67 t 65 t 3

2433ompheool 61 t 61 t 0

1,4-DicLloaobweoe 8 t 13 t 48 t

N-Nicoao-di-o-pvpylamim 35 t 42t 18

1,2,4-Tridilorobeoxene 33 t 36 t 9

4Chloro,3-methylplicnol 55 t 62 t 12

Aemaphthene 64 t 66 f 3

4-Nitropheol 53 t 6S t 20

2,4-Diairtoroluene 54 t 63 t 1S

pennohlceopbanol 51 t 63 t 21

Pymne 88 92 4

t- spike moovay or RPD Si1ed to meet euaomet roquissmma

T:ble S. MS/MSD Beeoverles and RPDs for SVOA for BI7TM6.

CompoPOd MS (Y^) MSD (%) RPD (%)

Phenol 70 89 24

77 90 16

l,4-Diehlorobeosmo 48 t 55 t 14

T<-N*iwwdi-n-Dwopylanwo 23 t 471 681

1.2.4.Trichkmbeomne 47 t 67t 35 t

4-C3lom3-methylpbmol 64 t 55 t 15 t

Aeeaaphthene 56 t 65 t ts t

4.Nlvophamol 0 t 0 t N!A

6 U0t;;t{s,
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Table S. MS/MSD Recoveries and RPDs for SVOA for B17TM6.

Compound MS (%) MSD (%) RPD (%)
2.4-Diuiaotolume 0 t 01 NlA

Peamhlorophmal 0 t I 0 t N/A

Pyrme sot 59t 6

t - spike rooway or RPD >>ul°d m awa[ a52omer reqvirenwus

N/A- akrluion not oypliabie

Table 6. MS/MSD Recoveries and RPDs for PCB for 1317N46.

I Compound MS (9'°) I MW (%) IRPD(^)
Motaar 1254 76 72 5

Table 7. MS/MSD Recoveries and RPDc for PCB for B17PM6.
Compouad MS (°°) I MSD (Y.) RPD (°/.)

Aroel°r 1253 120 1 106 12

SS SURROGATE RECOVERIES

Surrogate standards are added to all field and QC samples for VOA. SVOA and PCB analyses.
The surrogate is added to monitor total method recovery through preparation, sample matrix
cleanup and analysis.

Surrogates standard:ecoveries for VOA for sample B17N46 (S03M000522) met the
requiremeats in QAPP-016 (refereace 2). For the VOA for sample B17TM6 (S03M000534),
dibromofluoromethane (DBFM) failod high by 4% on the sample aliquot. This failure was
attributed to interfereoce from the adjacent carbon tetcachloride peak, which exceeded the
calibration curve and sanuated the detector. This surrogate passed on the MS and MSD and on
subsequent reanalysis of the diluted exnact. Theefore, the l+eporced sample results were
considered acceptable,

Surrogates standard recoveries for PCB for sample B17N46 (S03M000522) met the
requirements in QAPP-016 (refersnce 2). For t1x PCB analysis of sample B17TM6
(S03M000538), the recovery for decachlarobiphenyl in the LCS was slightly high. However, the
reported:esults for the analysis were considered acceptable because the LCS, MS and MSD
recoveries for the analysis all met the requirements.

For the SVOA for sample B 17N46 (Sb3M000525), the recovery for airzobenzeno-dS(one of 6
surrorates) failed to meet the requirements in.QAPP-016 (reference 2). Administrative limits are
set at 50% - 100% teeoovery. Recoveries for nitrobenzene-d5 ranged from 0%-10% in the
method blank, LCS, sample, MS, and MSD. The other S surrogates all had acceptable
recoveries. The cause for the low recovery is unlmown, however, the other base-neutral
compouadt that were spikod appear to be unaffected. Ofthe compounds of interest, only

UO(;t!f()
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n-ttibutylphospbate is in the base/ncutral class. It is not chemically similar to nitnobenzene-d5,
and is not likely to be affected by the poor recovery.

For the SVOA for sample B 17TM6 (S03M000537), low surrogate recoveries were obtained
because of the required 50-fold dilution. As discussed with the MS and MSD reoovery failores,

no reanalysis was requested based on tbeae low recoveries. The sample results are considered
usable.

5.6 OPPORTUNISTIC ANALYTES

The analytical instructions (refereace 1) requested that the laboratory report oppocwnistic analyte
results from the SVOA. These results are considered opportunistic because they are compounds
that are calibrated for in the method, but are not requeated.

For sample B17N46 (S03M000525), two opporamistic compounds were detected in the sample,

Dimethylphthalate (chemical abstract system (CAS) number 131-11-3) was detecud witb a

concentration of 138e;-3 µg/Kg. Diethylphthalate (CAS number 84-66-2) was detected with a

concentration of4.31c+3 µg/Kg. Both of tbese results should be considered estimates because
they were not greaterthan 10 times the detection limit of 960 µg/Kg.

For sample BI7TM6 (S03M000537), no opportunistic compounds were detected.

S.7 TEATATIVELY IDENTIFIED COMPOUNDS

The analytical instructions (refetrace 1) list five compounds for VOA that the laboratory does
not routinely report, as indicated in the letter from H. L. Anastos (refereace 4). The laboratory
was requested to perform a tentatively identified compoimd (TIC) search for these compounds.
These compounds were not detected in either of the two samples. However, several other TICs
were ideatified, as discussed below. TICs are identified by the instrument library search based
only on masses in the spectra and are not based on retention times or verified with independent
check standards. These compolmdt could be misidentified because of matrix effects. The
concent:ations are csaamued based only on the nearest internal standard and a presumed response
factor of 1.

For sample B 17N46 (S03M000525) SVOA, an unlaown pltthalate was reported as a TIC.
However, this milmown phthalate was also detected in the LCS and the preparation blank and,
therefore, was considered to be contamination from an unknown source of plastic and not related
to the sample maebL In addition, 2,2'-methylenebis[6-tert-butyl-4-ethylpheaol] (CAS# 88-24-4)
was detected with estimated concentrations of3.0e+3 Kg/Kg in the MS and 5.Se+3 Ng/Kg in the
MSD.

For sample Bi7TM6 (S03M000534) VOA, two compounds were detected as TICs in the sample
portion as well as the MS and MSD. Bromobenzeae (CAS# 108-86-1) was detected with an
estimated concentration of4.0e+3 µg/Rg in the sample, 4.2c+3 pg/Kg in the MS and 4.1 e+3
µg/f:II in the MSD. Fstimated concenuatiom of hexachloroothane (CASM 67-72-I ) were
8.5e+4 µg/iCg in the sample, 9.0e*4 µg/Kg in the MS, and 8.7e*4 µg/K8 in the MSD. In
addition, nonanal (CAS# 124-19-6) was detected in the MS with an estimated concentration of
3.9e+3 µg/Kg and in the MSD with an eatimated concentration of 2.2e+3 µglKg. Tridecane
(CAS# 629-50-5) was only detected in the MS with an estimated conccnaation of 1.oeT3 µg/Kg.
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No other compoimds were reported as TICs from either the VOA or SVOA for the two samples.

5.2 TARGET QUANTITATION

The labontary was unable to meet all of the requested target quanatation limits due to necessuy

dilutions of the samples. These dilutions enaued analyte coaceanations did not exceed

calibradon nngec and avoided eaatnmination and carryovet problems. The laboratory used the

largest feasible sample sizes.

9
1)0N^:l j
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660 ANIALYTiCAL PROCEDURES

Table 8 paeseats the 222•S I.abolalory analytical procedures used to genaate the repolted
1esults.

Table & AnalyticaI Procedurcs.

Anakysis
Prepan8on
Procedure

Analysis
Procedure

Iwrgaaie Astiym

pH Dirai LA-212-105 Rev. D-0

HII Direct IA-323-106 Rev. C-0

CN Direct LA-693-102 Rev.1-2

Nlt" waoet DlBest LA-533-101 Rev. &-0

IC Wauer DiBat IA-533-107 Rev. C-2

Sulfide I Dirrct LA-361-101 Rev. A•0

Total U Acid Ditest LA-923-009 Rev. D-$

ICP AcidDigese LA•505•161Rc.D-1

ICP-MS Aeid Digsa LA-506-101 Rev. C-0

Radionuclide Aealysrs

ATlfB Eqv'uoommtal Digesl LA-508-101 Rev. 1-1

GEA Eaviroommul Digest LA-548-121 Rev. F-S

"Sc ( Fm'iroenmtal Digest LA-220•101 Rev. F-0

"TNp Faviroom®tal Digest LA-933-141 Rev. H-7

2'Pn.11i°'°pu Environmeotal D+gat LA-953-104 Rev. D-0

'Am I HaviroomenalDigest LA-953-104Rev.D-0

OrY+nk Analyses

VOA Direet LA-523•118Rev.A-2

SVOA Organic Ecmerian 1.A•523-135 Rev. A-I

PC8 i Orpnie F.xttaction LA-523-140 Rev. B-0

Abbn+'Ltioae
H8 - mereury
CN - oYanide
NH.-ammonium
IC - ioe cbvomnog<apby
Total U - ioW wvuum
ICP- inducrinly coupied pWm
ICP/MS - ICP/muc apecaemary
AT?B -iotal alpba/mnl baa
GEA - gamma ener8y analysis

"Sc - arootlum-90
2'Np-napwniwo-237
v'Pu - plmoelum-238
""'°Pu - plutou iuar239/240
s°Am-amcricium•24)
VOA - volaale organic analysis
SVOA - auai-voWile orpnic analysis
PCB - polychior'vuad bipbmyls

IMeeu Envitmmenml acid diyett p+ncedure: lA•544-101 Rev. C-S
Acid digest procedwe: LA-505•163 Rev. D-I Organic estruotioo proead=: IA-523-138 Rev. C-2
Wscet digeet ptooedura: LA.SO4-101 Rev. 1-0

10
ueh>i; I'l

22



tJ
W

FH-Crninl Plateau Pro'cel CHAIN OF CU.4TODYISAMPI.6 ANALYSIS RH UEST FOJ-G18-57 ^°` j rF j
}Mtb CgNqCr.trtl 7lIt^ hrjafC.ar0lttlaF ^kt^ aN DrMTrnvertd^^ ^^^t

Tirn

)f

^ t

^ T '
o

^ ^ ti^

^

K AkQwlhr q 60Aaye
H9 sn BCahdr .Soil^aaN pwKtaia

^x

.^ard
6•L 2ritS n.71 FO)4 t

keChnNw
J

Fk4l.qledilo• CVA Mellyde(SMpaM
qHZ hlS-14•7361 11f1326720 OnrtarmtYdiidr

S%Wd
Tt • OWA '^ry^ ^^WAkpn~10Ya+uvro

^
-_Q(+1\Sj,t

wtQ151Mt.AMtLC11A7ARDSRFMARKB ` ^•')•^

luav.rrn,arrata sl7xue erea,ruw ` MIt16
rA ^8c i^- :1 i ^OrIOS(Vt.CF^ 'W

tFh111^^diY tndlwS4ri tB
Tyr .ra.w..r aGs

q tp

SAMIL6RSTUPUIltscOMtmdrbf.llAlArrn^wrsap7n. NadCwuNtr(Q s 1 - ^
datdra1npr-kMl.d MYbrdr/k6^nrbmjadrdmnoa

Nd V.kx• sit a1 9oMLr.A
w..a^ tutlt ff!

EAMPLEANAII•SIS
J5 5

S.nrkNa• Mw4r SrmpfrDw dtop(rTam

B17N16 &ML tom.

CI IARi Oi r0i4F[SIOCI yPrIM Nran gp6(7A1. QQf11U710f6 Mmk •

(m prtfee 87TaaeY1P ne "7l34 LAawwF.ilMaA alYOA" ErbwMarr'Paa`d.N^e6i^^Me.

Q I / A' A(Ji
(IjWA•FYAA.Cl^e1,WA.tIWANMW1Aak^+i. Iko^ siyRwew!

o•Mw^

R Pa^ TYrelpw^ 9^yqy pVlb^
.. airr

^yt l ro ^ i r.b ^^} :(^'IOrk pIXh97tll 313-774r ^
a.aFair °r /3er)

^
t, r/ eo

Odr,
^

•-^
es n..^.s

. 1s . ^i+.s c tt • t .3 a.w..ww
vrir... ^ wrn:.8!•'s.ti " ^

r t+ar
.. r

F OMdl^ae ' p^/ppyb w '
.o

r•m.

qh^seMr. DMdIwR 8/151e^d6 W/let

JAtpUTOIIT >-*IWIq • T.Y Grnbs
•. lOCIFOH

OIVAI.SAMP1.6 D'ywdMe^ei D:ipwaaF
.

&IFEE-011107q1kWt)



A

l#/-EE-011 QWqt12802)

PINam Project CllAIN OF CUSTOllY/SAMPLB ANALYSIS RE UFST Folrids/ 1+ 1
Mvaoarb*m c+aNaJcoalKt 7tk8M.eNa

e«.enew ms<as
hyeelCwHhna
Turr.s) n+«c.e. ON o.ant.....4r

h*d
t1iLlT^: ' &i^^^'is ^ ^ mu AlrQealftr 60Dey!

4un,vaimNonwt-Sa 9 .t.s16 t ^e.^sr- 3.f -
ktCwlNa

VIK INC- 4N2
i1N0L.rMekNa COA MeMl141114001

. NNFN.).76a ufIS7ESU Osrtaweivelide

sor
dw IilayAkDpNa

sLA lom
WA

f063101A 7MRi.t IIATAMSrR6MAAK6

RAD04CftiTf18'IIk 81)A7d8
hwmtlw .ws .

Sptda1ttMldYajaad/ars{Ofa{a zx
latt^ /Kaf(:Mfflatl ^

141Y/.6RS:GIkd2.1 tuMla4rraarawqk•. yMYaD^Ylt
^I' M l b a

xaaCMlalaer(a 1
aa ew a taM^ lNl /4r Y1/e^: SYdf WtlalhwYf

IVaa^b AMvrarpaanrrM^dmL YMaaN

t++ePlr
W

ANALYSIS

9an11e14a Matla• dampkDpe San*ItTeu

8 7 ^ SOIL 1-' di'J . . .

C7UINOFrO[SFSSIO,Y UMMNawn gPtOALQ6TRUCt1pNg Mwuc
'^ A OtWfYM Rewiwd 4(N r PMYIaM '
^ •lr l4voA.txa.Ce./1^qroA.cawl^sal{M^eracl4..w.aqeem.el - IM

s.,,,^

lIA^•n/Fw 0.dfne V w
^ o M

ea

u.rr.. i aan.. ^
^`^ ^`"2)a7

^
. a

nl^ ...rr uwNoe e^sr..ay ..

i:^+day.XewFa. n+.^.. R^aysr.er o+n-.

U^OIIAta1lY md.dq l:k IMSTw
BECIN)N

FINALEAMRt: Wpw^IhafC ' O4wMl7 Pr.'fiw
0!lt08111ON



REQUEST FOR SAMPLE ANALYSIS (RSA) ^
o*4&

(FQ iw&"*rtyi

t.'S^rtWsOlipn

2-16-7"9 Q Clnele
i OY^pnp1^0 1. Rp^f4aN a CAJJR.'OA 7. GMtGnM

S? FIzNP
A RpwWCS /17C

5*2 1?-/17Z. i
4^^^ ^ R LaDmalcfy

SiurpMlb.
16 V
atyqqls

4L WtK
dbmpy 12. PWpiesCMftilyps

'
13. PJpw^CRpip

1 7 N isoA S G !D D C; P

,. ,.s". owposkm
)a',uam ea.1...r
Dea.a..a.w b=maw w.a^.a eo to aneh,.
DD:oo..do.rroayPOO.ar,Mmowa.evf.rn+rA...matoesw wr so"""

I&=ftw*.e
} 1/6-Z-11 /

^OOMf^1^1^Ip000U11Y1lQt^fA) 1 • ,S 1.^6V(ib^'N
7S. SP*a1i1 90000 i4uW I1AiWWmrO. RyonkiQ laram 7WW^0 Was. pU ^ t . N:GUMOrO Tnwaui0 Tlcr

5x HaMC (Plr^s.^. vee,(; j,,.l sn11 cc^e^.
x pzw..wlxis^.L r ^ra L.t

r"V -odw
t& cx.n d a+wer ( ' r^

`^ V ; ii ^.
q we q 7

Tlrt^
-

Numba:

A4DM4U PM

Z00m ZYd Ot:TT t0/K/OT

25



N
O^

y

PLUORIInpr11lc. CG7TRALPI.ATF,AUQI.UMOFCUSTODYlSAMPLBANALYSISRLQUEST F13-01S_p69 npe 1 d l
.e0ee1lr

IMARAn
ClwpqClwlrl
SlmTrtu

T•M!LlutNa . .
771ld69

CnN11Mla
1^f.S7 MnCeh IN Dr14 TlFn.r.!!A

FNKID..y..la.
T16d lT A l

a!wNrq tKlnl. aAFNa AlrQwln^ C 4S DRrrf
. te. C .rWnbllialDortln4•3oil 2167A^CNM-hrtprd 197415

ke CMrI Nw /jLZ
z.V1

Le{^wA Na COA Ma1^N NAywe.l
7 / I4¢•N^7,61 II/1S2ESIC Dor<rtanwlYdick

rt.4r Na.^
__--- .

Wd I.^AK/A4.1^ Na
^v[-%73 wA

""
. _. ._.. . - -'- --.__-_

'

...__

RtAY)dt77FE176717. an^^ nde ar'C al^c oert,C !ew Is . .PrntrnOv

SpetMl ll!lllil^ nLx Slalr TypeMCtinuMn
'Ch•

p A
W

0.0 P

•SAAMLfJM f791VAyµ+h*Lnkalipacn. NallCNwlner(Q
1 1 1 1 1 .F

Y!1la^e
Wwt iUwA- fl1.i

".i,
•

^DII+L• kOM- IA„L.
al..m- ..r.mr rw,.wn ..... . r..^w. ..... .

1^ !"O° ^ a •SAItP1.6ANALY513 ` ""' " !""

(pq1,14dp) l^^l

SnqlcNa FLUit• SunkDatc SanqNTm!
WNWeunro soa o 1 ^ p O Sb X ^ -^ x

C71AIN OF P(S3lSSION UPrY Nlon MRCUL DCfFRLfCI1O.`q MWit r

^•
' M ./ qyi.s

-

7MY6iMrMewrAehaiwinid7lCVF 01l/UtlvV.s.q.rd6enkrt;ne.ey.
rs E r v ^r /^ , C /W 0^ ^yrR ^I YGA.l,W, SrFQ .Ha;wdQ I A M,^OA 1 a p^

Fnn we rd(Y
, ( a•l. • ar. .tUrtaa..: .,{ e.N ^...

^ Q

ti / ^s 0 )M•w.!•M,Munalmla'UWe.eAryNrl _ '
'

l1vR
la Q)ks-rOA-lJ70A(TCixl^AOA-l1M1(NiW{I,L/•Ts.[q4amq ^••r

°Dldf11R
DfSF" rCi

ty^.ar...ns,ylp.^wl:mwinel6.ye.svrnl•DIFa.IMal.+ya•e.l^.^- O
MY'D ^ &YlIIMIIf,TVMIF[lOIO.IIIybR^PY•It.01lRI•1^[I

ll) IRMnW •NSMOAUIW Mltla-bMV1deu1 Ww:e.BWi.^lleA Wl
Bp7lwow.Fs DM'.e RFIFpn^y Dadt^r LAwe^PlqAws.7dtvsa7ea.uol:IWMf-mel(Nd+•)PAars'F.11^^1 ^-nr

(qR:M1w-710.01CTW4.Ifmik.lfYl^wNibtr,INqinMNMtr,Mo^Mq3Jlaxl: ^K.
alaallC)-700.11Mbyn^wuaY^l;TMiC}^iM-MIRllllfd)-fN) ^4^

^^eiqd^YNOpRnmdhaa . DwdFwe sd.edDNAoadl. Dua7wir !p„,
IsCHuNwlsfl:owrl,.e•Ares I,^mt-177`u,lalxl:^.^1^Cdanlle

lr.l..Md h.. orerlrs RK.bWlhrsa.aY Dr9.r P^M'C^^dr1YrMSR9^•^.•=F7 .

LADOMTIMY RnOn/h le•
^^^S[CFMN O . -

i1NALSAMPL£ Dyeruaed
^ . - . ,



27



0000 0000 ' 0000

I I g f 3 fl 3331 0
0000 O 0 A O ^OOAO

•^ ^ f ^,e a }^,x ^ ^Y^ra^e l]
0000 .000 ^OQOOa is^

ui
0

I s, °°

^^ °
0o^^^ 0 1

I
Q

°
223 !.
000^ f^ O^ A m e Ii a y I jooO j ^

0° $'
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IINF-20434 REV 0

APP£NDIX A

RADIOCIlEbIICAL DATA VALIDATION CIIEChT.IST

rr^
VALDATlON

Af.EVEL 9 D fi

PROJECt: elf--^- DATA PACKAGL'' 222 00 3
VALDATOR: LAII: i2- DATE7

DO:

ANALYSES PERFORMED
. -..^.. .^+. ^^

SAAtPLES/MATRtX

f

-036q

^

2. Initial Calibaaziom (Levels D,E) I3N1A

Iasavmeats/deseetors cal^'brased? Yes No N!A

Initial ea19brn6oa accepmble? Yes No N/A

Staadards NIST aaoublc? Yes No N/A

Suadards Fxpirod? Yes No NlA

Caleulstioa ehak aeceptable? Yes No N/A

Co^

A-1
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1. Compkteness ' D I3/A

Teehafeal verifieation fo:ms premai? _ZYa No N/A



l IAtF204'y. REV 0

3. Ccauiauinc Cab•bra6on ([.evels D, E) I8N/A

Calibruion checked within required frequency? Yes No N/A

Calibration check acceptable? Yes No N/A

Cnl'bmtion check stmdards traceable?_ Yes No N/A

CalibraiSon check standards expired? Yes No N/A

Calculation cbeck aecepaable? Yes No N/A

Commeatr.

4. Background Counts (Levels D, E)

Backtrormd Counts checked within requirod fmluenryt Yes No N/A

>i aekpm+md Counts acceptable? Yes No N/A

Calealation oheok acxptable? Yes No N/A

Commenrr

A-2
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5. Binnks(LereisB,C,D,E) DN/A

Method blaok analyzed within reqnired fcuiuency! ^a N/A

Method b3aak mnks aeapwbfe? Yes N/A

Aaafyles defeeted in method bfaak? .Yes

Field blank(s) aaalyted? Yes A

Field biaai saula acceptable? Yes

Aaalytes dnected in Gdd blsnk(s)? Yes

3Trnauciption/Ca3ealatioa^? (Levels D, E)

Commems

Ya w/x

6. isbo4story Control Sampks orBlaak Spike Sampies (I.evols C, D. E) -D N/A

LCS /BSS aaalyxed withia teqoced frequency?

I.CS/BSS recoveries acceptable?

LCSIBSSt:aecabfe? (LevelsD,E) Yes

LCS/BSS ezpicsd? (Levels D,E) Yes

No N!A

No N/A

Nol

NoIZ>

LCS/BSS levels eoata? (Levek D,E) Yes No1g)
Ttsascription/Cdealatioa Errors? (I.avols D. E) Yes No®

7. Cbemial Carzier Reeovay (Levek C. D. E) D N/A

Cbemial emsiec sQded? Yes o N/A

^IeJLtCII1i00oVCIydeCCpUb1C? .^.^...^.^ *TO N^A

C}xmica! caaiet uaeuhle? (Lsvels D, E ) Yes No"

A-3
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Chemical earrier ezpired? (Lewis D. E) Yes NZ

TmnttsiptionlCa2culatioa erton? (Lewis D. E) Yes No AUA

Commeat^

S. Tracer Recovery (Levels C. D. E) ml1/A

Tr+oeraddod? Yes No N/A

Tsacet reeoverY accepmble? Yes No N/A
Traeer traeeable? (Levels D. E ) Yes No N/A
Traeer expired? (Levels D. E) _Yes No N/A

(Lewis D, E). Yes No N/A

9. 1vtatrix SpOcas (Levek C, D, E) ...._Cl N/A

Matrix spike aralyted? Yes o N/A

SpOce meovuies acapuble? `^ 'o N/A

Spike sonsee trueable? (Leve3s D, E) Yes No

Spike source expired? Levels D, E) .Yes NoQ9P
Tram=iption/Calw}atioa Errors? (Levels D. E) Yes No©q

Commeau•

A-4
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10. Dupliemss (Levds C. D. E) Q N/A

Duplicates Analyzed at required frcquwc}R

RPD Values Aeceatable?

TtzaseriptioralCaleulatioaEaess?(lxrelsD.E), YaI3o Q

11. Field QC Samples (Lewels C, D

Field duplicate sample(s) aatlyzod? YcJ2^0^A

Field duplicme RPD values aceepmble? Yes No^

Field splitsample(s) amlyzed? Y

Field spiIi RPD values aeceptable? Yes N

Perfotmanee audit sample(s) aaalyud? Yes

Perfac:aaaoe audit sample tesaits seeeptable?

Ca^^+......

Yes N^

12. Holdin Timec (All levels)

Are sample holdias times aeceptable? 1Yes No N/A

Commmt^

A-S

Idc

6^.tr'dC '•
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13. Rauks and Detection Limits (AtI LevNs ) II N/A

Reaults reporred for all reqnireQ ssmple mmlyses?_ v1 o N/A

Resnlts capponed in raar dua?(Lcvols D, E) Ya No A

Resulcs Accepnble? (Levefs D, E) Yes No^

Tranuription/Calculatian umrs? (Levels D. E) Yes No I/

]vIDAY meei required detnaion limits? (V-Z-*TO N!A

Tsanscriptioalcdeulation erron? (Levels D. E) Yez N N/A

Cotamau:

A-6
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Proj ect Hanford Nlanaqsmem systam
COMMENT RESOLUTION SHEET ef«^a^ 1 a

/
7ocuarnt Number. 3w4jy„+s 27^ 5200^0 3` y 0.„ ^{ R{vl9ion Numbfr N/A ^a: Aug 3, 2006

3ocument7qls: ^-2 2S^ooaos$3 r3/oG
Data Validation for Stcontiam-90 Analysis 22232003 36 i 2228200300383

2evlwrer. Proj^tVOr97uni:Ation:
Bill Thackaberry FH/gtyp/QA

iaviswsrs, if other than oripGuat
Responsible Nlanayec

pana Paruick

COMMENT(S)

Inuials
tmm^.^ 3ection/
msnfekd Step cornmentalDlscrepancies Basis Recommendatlon Resolution
n.l^wp

pg 1-8 Package lacks the data Provided in all paekagos Provide the table yy (pN *bf ,
, ,suaanary that has been

pzovided in the past
showing analyte,
detection limit. cesult
and qualifiers.

reviewed in the last 4
years

, ^ e
^S aer } 6f.^rA R,
du^la Yp da 'b"a^rrae4u

^t3
pgs
Sec 11

This section should not
be N/A
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Date: June 15, 2006 .
To: Fluor Hanford, Inc
From: Environmental Quality Management, Inc.
Project: 216-Z-9 Waste Site Vertical Borehole (Borehole C3426)
Subject: Data Validation for Strontium-90 Analysis

Data validation was conducted in accordance with HNF-20434, Rev. 0, Data Validation
Procedurejor Radiochemical Analyses, DOE/RI.-2001-01, Rev. 0, Appendix B,
Plutonium/Organie-Rich Process Condensate/Process Waste Group Operable Unit
Representative Sites Sampling and Analysis Plan, and DOE/RL-2001-01, Rev. 0,
Appendix E, Sampling and Analysis Planfor Investigation ofDense, Nonaqueous-Phase
Liquid Carbon Tetrachloride at the 216-Z-9 Trench. Appendices 1 through 6 of this Data
Validation Report provide additional information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
Appendix 6. Additional Data Requested by Client

DATA QUALITY PARAMETERS

floldine Times

Holding times may be calculated from Chain-of-Custody forms to determine the
validity of the results. Maximum holding time for strontium-90 analyses is specified
as 6 months in DOE/RL-2001-01, App. B.

All holding times were met. 1

Blanks

2

This memo presents the results of data validation on Data Packages 222S20030369 and
222S20030383, prepared by the 222-S laboratory. A list of samples validated along with
the analyses reported and the method of analysis is provided in the following table.



• Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the minimum detectable activity (MDA),
the following qualifiers are applied: All positive sample results less than five times
the highest blank concentration are qualified as estimates and flagged "J"; sample
results below the MDA are qualified as undetected and flagged "U'; samples results
above the MDA and greater than five times the highest blank concentration are not
qualified.

All blank criteria were met. Strontium-90 was not detected in the blank. The
detection limit for the blank was less than the MDA and less than the required
detection limit.

• Field Blank

No field blanks were submitted for analysis.

Accuracv

Accuracy is evaluated from laboratory control sample (LCS) or blank spike sample
(BSS) batch samples and spiked samples in the analytical batch. Measured activities
are compared to the known added amounts. The acceptable LCS or BSS and matrix
spike (MS) recovery range is 65-135%. In addition, a nonradiochemical carrier is
used to determine the yield of the chemical separation procedure. The acceptable
range for carrier recovery is 20% to 105%. Results outside the above ranges result in
associated sample results being qualified as estimates. Results are rejected for
LCSBSS recoveries less than 30% or carrier or MS recoveries less than 10%.

LCS and MS recoveries satisfied the above criteria. A carrier was used for every
sample, LCS, and blank (except for gamma spectroscopy) and acceptable results were
obtained.

Precision

• Laboratory Duplicates -

Analytical precision is expressed by the relative percent differences (RPD) between
results for one of the samples in the batch and a duplicate determination of that
sample. If both results are nondetects, no RPD calculation is required. If both the
activities measured for the sample and the duplicate are both greater than five times
the required detection limit (RDL) and the RPD is less than 35%, no qualification is
required. If either activity is less than five times the RDL, the control limit is two
times the RDL. If the RPD is outside the applicable control limit, associated results
are qualified as estimated detects or estimated non-detects.



A duplicate was analyzed for each sample, and the requirements were met.

• Field Duplicate

No field duplicates were submitted for analysis.

Detection Levels

Reported analytical detection levels are compared against the RDLs in DOE/RI.-
2001-01, Appendix B, to ensure that laboratory detection levels meet the required
criteria.

All sample results were reported with MDAs equal to or less than the analyte-specific
RDL.

Completeness

Data Packages 222S20030369 and 222S20030383 were submitted for validation and
verified for completeness. Completeness is based on the percentage of data requested
by the client that were reported and determined to be valid (i.e., not rejected). The
completion percentage was 100%.

MAJOR DEFICIENCIES

None

MINOR DEFICIENCIES

None

REFERENCES

HNF-20434, Rev. 0, Data Validation Procedurefor Radiochemical Analyses, Fluor
Hanford, Inc., Richland, Washington (2004).

DOElRL-2001-01, Rev. 0, Appendix B, Plutonium/Organic-Rich Process
Condensate/Process Waste Group Operable Unit Representative Sites Sampling and
Analysis Plan, U.S. Department of Energy, Richland, Washington (2004).

DOE/RL-2001-01, Rev. 0, Appendix E, Sampling and Analysis Plan forInvestigation of
Dense, Nonaqueous-Phase Liquid Carbon Tetrachloride at the 216-Z-9 Trench, U.S.
Department of Energy, Richland, Washington (2004).
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Appendix 1

Glossary of Data Reporting Qualifiers

5



Qualifiers which may be applied by data validators in compliance with the data validation
procedure are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate, but is usable for
decision making purposes.

Indicates the compound or analyte was analyzed for and detected. Due to
a minor QC deficiency identified during the data validation, the associated
concentration is an estimated, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due to
an identified major QC deficiency, the date are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

6



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: REVIEWER: DATE: 6/15/06 PAGE lOF I
222S20030369 JRJ
and
222S20030383

COMMENTS: No data was qualified.

COMPOUND QUALIFIER SAMPLES AFFECTED REASON



Appendix 3

Annotated Laboratory Reports
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STRONTIUM-90 ANALYSIS, SOIL (PCIIG)

Project: FLUOR HANFORD

Laborato :222S
Case: SDG: 222S20030369 and 222520030363
Samp le Number B17N46 B17TM6
Remarks

Sam ple Date 10120/03 10/29/03
Analysis Date 01112/04 01112/04

Radionuclides RTQL Result Q MDA Resuit Q MDA
SVontium-90 1 7.86 U 14 13.4 15

RTQL = required target quantitation limit
Q = validation qualifier, laboratory-applied non-detect qualifiers'U' have been included for clarity.
MDA = minimum detectable activity
GEA = gamma energy analysis
AEA = alpha energy analysis

10
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Attachment 1

Narrative
. . . ' . . ' . . .

k

FLNAL REPORT FOR THE SOIL SAMPLES FROM 216-Z-9.TRENCH -

SAMPLE DELNERY GROUPS 222S20030369 AND 222S20030383

INI'RODUCTIOh ' :.

Two soil samples from the 216-Z9 characterization borehole were received at the 222-S.
Laboratory; sample B17N46 on October 27, 2003 (sample delivery group ISDCI
222520030369); "and sample B 17TM6 on October 31, 2003 (SDO 222520030383): The samples :
were attalywd in accordance with the 216Z9 Trench Characterfiation Borehole Sampling and
Anclysis ConcurrencejorAna[yrieal Requirements (analytical instnutions), the222-S
Laboratory Quality'Assurance Plan (refereuca 2), Semi-Yolaiile Organle Cornpound Analys(s..
(rofcrence 3), and Volatile Organic Compound Analysis (rafcrcnce 4); referenced in the cover,'. ..... :. ::..lettes.... ;

. . ' ,... .

.' A Data Summary Report is mcluded as Attachment 2. The correlation between the customer
sample identifieation number and laboratory identification numbers is presented in the sample
breakdown diagrams included as"Attachment 3: Copies of the chain of custody, Request for
Analysis, and Generator Knowledge Information fonns are included as Attachment 4.

.- For sample B 17N46; all detected compounds for thc volatile organic analysis (VOA) werewithin
the calibration tange for the analysis of the low level sample (S03M000522), so the sample for .
high levol,VOA (S03M000523) did not require analysis.

For sample B 17TM6, a very high concentration of carbon tetrachloride was detected during the
analysis of the low level sample (S03M000533), and the results obtained for that analysis were
unusable.""The reported results were obtained from two different dilutions of the high level
sample (S03M000534):
.. . ,

2.0 SAMPLEAPPEARANCE AND HAADLL\G

Both samples (B 17N46 and B 1TIM6) were described as moist soil:. The samples were not
homogenous; consisting of a inixture of course sand, "pea" gravel and pebbles.

-The samples were stimed wtth a spatula prior to removing aliquots for analysis. However, with
thistype of sample, this ^thod was not sufficicnt to achieve bomogenization. The Laboratory
does not have appropriate equipment to grind this type ofsamptc to achieve better
homogenization.1'his non-homogeneiry is noted by the elevated results for the relative percent
difference (RPD) between sampleand duplicate results for some analytes..

For sample B17TM6, the ahquots for both the low level and high level VOA were each provided
in a single amber giass bottle with no preservative. Because the bottles had to be opened in a

1, . 00{11l(14

.. . .... ^:..-^:^.. w.i
.. . .. .. , ,
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hood to obtain aliquota for analysis, the sample integrity was compromised and the results may be
biased low.

For sample B 17N46, pre-weighed vials containing prescivative; water and a stir bar were
provided to the project for collection of the aliquots for low level VOA. At the point of sample
analysis, the chemical technologist noted that custody tape and additional labels had been added to
the vials, which made'it difficult to determine the weight of the samples. An attempt to determine

`.' the weight of the samples was made by weigbing the vials as received, and then again after they
were emptied and dried; The weight of the preaervative added to the vials was already known.

• The stir bar weight was estimated based on the avenge weight of S stir bars. The weight of the
water was estimated to be 5 g based on 5 mL of water. This allowed an estimate of the extta tape -:
and labels to be made, which then allows the sample weight to be eatimated.

3.0 - HOLDINC TIMES :

The analytical instructions (referencel) requested that the laboratory make every effort to meet•
the SW-846 holding times forVOA: The holding times were not met for either sample.'For
sample B17N46, the holding time was not met beeauseof a combination of the 7-day delay
between sampling and delivery of the samples to the laboiatory, and instrument operation
problems: For sample B17Tivi6, the holding time was not met because of instrument operation
problenu

4.0 ' ANALYTICALRESULTS

The Data Summary Report, included as Attachment 2, presents the analytical results for the
requested analytes:; In this table, solid samples that were prepared by water digest are indicated -

;-_ with a "Win the A# column;'An."A° indicates an acid digest of a solid, and an "13^ indicatcs'
that the stronger acid soilleach procedure was used to prepare the sample prior to analysis.
Typically; if there is no letter, identifier in thiscolumn, this indicates that the analysis was
performed on a direct subsample with no separate preparation, or with sample preparation that
was included as part of the analytical pmcedure steps.

Note that for the ion chromatography (IC) and inductively coupled plasma (ICP) spectroscopy:z . .
analyses, the results reported for the blank are actually Itg/atl., rather than µg/g as indicated in
the Data Summary ReporL

5.0' QUALTIY CONTROL RESULTS (QC)

5.1 '• LABORATORY CONTROI: STA.NDARDS ' . •

Most laboratory control standard (LCS) recoveries were acceptable in accordance with the 222-5
Laboratory QualityAssnrance Plan (QAPP-016) (Clark 2003), referenced in the cover letter: For
the semi-volatile organic analysis (SVOA) of sample B17N46 (S03M000525), one of the 11
eompounds (n-Nitroso-di-n•propylamne) in the LCS had a recovery that was slightly below the :
requested range of 70'/n - 130%recovery,, However, the reported recovery of65% is typical of
what is normally achieved for this compound so no reanalysis was requested based on the low
recovery:

2^ .. UV „Etlt.l

. ,.. ..; .. .- , . .. .. .,.. -_. ^. , , _,. . ,
. ...-:... ^

.., ':.....^. `^. f ... .n ei .,. r. ^1^...... : . :.^...n......-. • .... ..v. ... . .. . ♦ •. s' s ^.. ..... . . ..^. .. . . ..r ^ .
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For the SVOA ofsample B17TM6 (S03M000537), 5 ofthe 11 compounds in the LCS (the acid
compounds) had recoveries above the requested range of70°/u -130"/o recovery. • Following the
analysis, the chemist noted that the standard might have been concentratcd because of
evaporation. Subsequent analysis of a new standard gave acceptable recoveries. The high

recoveries could indicate a high bias in the reported results.. However, beoause these compounds
were not ideutified in the sample, no reanalysis was requested based on these high recoveries.

5.2.: METBOD AND PREPARATION BLANKS

For most analyses, no analytes were detected in the method or preparation blank. However, for
the IC analysis of sample B 17N46 (S03M000553), chloride was detected in the water digest
preparation blank.: The sample was re-praparcd two additional times and these iesults were
determined to be the best; based on the results reported for nitrite. The level of nitrite detected in
the other two blanlts was greater than that detected in the sample^ The concentration of chloride
in the blank is about 22% of that reported for thesample: Comparison of results firom the other
two digests indicates that the reported sample results are biased high by about 22% - 290/9
be:.ause of this contamination. :

Nitrite was reported in the blank pne^ared and analyzed with sample B17T1vI6 (S03M000561).
The blank rctiult was greater than that reported for the sample:. This sample was also re-prepared
two additional times. At the time of this analysis, the source of the contamination could not be.
detertni:ied. Because no nitrite was detected, in the sample, no additional preparations were

performed. The containination issue is still under investigation.

For the ICP analysis of sample B17TM6 (S03M000559), lead (Pb), antimony (Sb), and zinc (Zn)
contamination were deteaed"in the acid digestion preparation blank: The concentration ofZn in
the blank is less than 5%ofthat detected in the sample and was considered insignificant in
accordaace with QAPP7016 (Clark2003). However, the concentration of Pb in the blank is 78%
of that measured in the sample and the level of Sb in the blank is 113% of that detected in the
sample: These results are reported front the third pn:pazation of the sample. No further
diges[ions were prepared because the duplicate results for Pb and Sb were both less than the
reported detection limit, and previous results indicated that neither Pb nor Sb are present in the
sample: Therefore, the results reported for Pband Sb for the sample portion should be
eonsidered biased high due to contamination.

..;..-..... -_

53 DUPLICATE ANALYSES

The requested precision for analysiswas a relative percent difference (RPD) i 20% for
radionuclides and= 30%. for all other methods. Most analyte results met these criteria, except as
noted below.

A duplicate sample was arialyzrd for both samples for most methods. I-Iowever, after most
analyses were completed, the project point of contact requested that the laboratory batch the two
samples together forremaining analyses. Therefore, for the IC analysis, a duplicate was
analyzed with sample B17N46 only.

For sample B 17N46, an RPD greater than 20% was reported for total beta analysis for sample
S03M000528. RPDs greater than 30°/a were reported for barium (Ba), cadmium (Cd). Pb, and
Zn for sample S03M0t)0527; and acetone for sample S03M000522: The RPD criterion was not

3. :_ ..
!!! (- ^^tl )
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applicable for Cd and Pb, in.accordance with QAPP-016 (rference 2), because the sample
results were less than 10 times the method detection limit. The other high RPDs were attributed
to sample inhomogeneiry and no repreparation and reanalysis was requested because the
laboratory doesnot have equipment available to provide adequate homogenization of this type of
sample tnatrix.

For sample B 17TM6, RPDs greater than 20% were reported for plutonium-239/240 (^^^OPu),
thorium-232 (2'zfh), urani.um-233 (2"U), andtotal beta analysis for sample S03M000540.
However, the counting error for the beta analysis is greatei than 15% and the 23,^U result is less
than 10 times the method detection limit, so the RPD criterion is not applicable for those two
analytes. An RPD gceatei than 30'/o was reported for strontium (Sr) for sample S03M000559,
but the criterion was not applicable because the sample results were less than 10 times the
method detection limit'. The otha high RPDs were attributed to sample inbomogeneity and no
repreparation and reanalysis was requested because the laboratory does not have equipment
available to provide adequate homogeniTation of this type of sample matrix.

Duplicate analyses for the SVOA and polyclilorioated biphenyl (PCB) analysis was performed
by comparing a matrix sp&e (MS) with a matrix spike duplicate (MSD). The results of this
comparison are discussed in the next section. For sample B 171Q46 VOA, both a duplicate and
MSD were analyzed because some compounds were expected to be present in the sample.

For sample B17TM6 VOA, only an MS and MSD were analyzed. However, since chloroform,
teuachloroethene and carbon tetrachloride were detected in the sample, but were not compounds
present in the spike solution, the results from the sample MS and MSD analyses can be
compared as triplicates to provide precision information for the analysis. The results are
presented in Table 1 and a percent relative standard deviation (%RSD) was calculated to give an
indication of the ptrcision. The %RSDs wereless than 30°/., which indicates that the analysis
met the precision requircment^ .'; .. '

Table1. Trlulicate Analvsis Results fnr Samnie R1 Tt'MF lCOiM00nt'3e1_

Compound .
Resolt

:
(FtE^K^

MS .

(F+Y^g)

MSD

(µg/Kg)
/aRSD
^

Chlorofonn^ ^ 4,S8e+3 5.46e+3 4.73e+3 7.7

TcvachloroMhane 1:70e+4 - -• 1.76eM 1.66e+1 2.9

Carbonterachloride ' ^' 3.76e+5 2.s7e+5 3.13e+S 14.0

S.4 MATRIX SPIKE AND MATRIX SPIKE
DUPLICATE

An MS sample was analyzed for both samples for most methods. However, after most analyses
were completed, the projeet point of contact requested that the laboratory batch the two samples
together for remaining analyses. Therefore, for the total uranium and IC analyses, an MS was
analyzed with sample B 17N46 only.

MS samples were analyzed with all methods except for pH, Z'm90Pu,138Pu, 90Sr, neptunium-237. -
(2"Np), americium-241(utAm) and the isotopes reported by gamma energy analysis (GFA).
For VOA and SVOA, the analytical instntctions (reference 1) requested that the laboratory report

17
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f.

spike recoveries only for the representative set of compounds indicated in the letters from
H. L. Anastos (refenxtces 3 and 4). Howevcr, for VOA, some ketones were part of the standard
mix used. Although the ketones were not required to be reported, for sample B 17N46, acetone
and 2-butanone recoveries and RPDs were discussed because those compounds were detected in
the sample. For sample B 17TM6; the ketones weren't reported becausc they were not requested
by customer and no ketones were detected in the samples.

For PCB analysis, only aroclor-1254 is included in the matrix spike because it is the aroclor most
commonly detected in samples on the Hanford site.

Most MS and/or MSD recoveries met the requirements in the analytical instructions (reference
1). except as noted below.

For sample B 17N46 (S03M000525), most of the SVOA spike compounds (except pyrene) fa7ed
to meet the requirements. The lowrecoveries were attributed to a possible matrix effect because
the recoveries for those compounds in the LCS were all acceptable (except for n-nitroso-di-n-
propylamine, as noted previously). No reanalysis was requested because the sample matrix •
would still affect reanalysis resulu.

For sample B17TM6 (S03M000537) SVOA, most of the compounds failed to meet the
requurments for MS and MSDrecoveries because of the 50-fold dilution that was required to
reduce the concentration of tri-n-butylphosphate so that it was within the calibration range. No
reanalysis was requested because the same dilution would be required on the reanalysis and it is
impractical to add suffcieu spike solution for this sample where a substantial dilution is
required.. : . :

For sample B171V46 (S03M000522)VOA, acetone and n-butanone have high recoveries.
Because the LCS recoveries of these compounds were within the rcquested control limits, the
high MS recoveries were attributed to a possible matrix effect that causes increased purging
efficiencies for ketones:: Again, no ieanalysis was requested becaase of these MS recovery
failures because a reanalysis was not expected to improve the results: The results reported for
these two compounds should be considered biased high. •

The RPDs between the MS and MSD for the PCB analyses met the requirements in the analytical
instructions (reference 1)., Some. of tlte RPDs for the MSlMSDs analyzed with the VOA and
SVOA failed to r.teet the requirements. The failurrs were attributed to the previously discussed
matrix effccts, so no reanalysis was requested

The Data Summary Report included as Attachment 2 does not report the recoveries for the MSD
analysis or the RPD for the MS/MSD analysis.', This infonnation is provided in Table 2 and
Table 3 for VOA, Table 4 and Table S for SVOA and Table 6 and Table 7 for PCB analysis.

Table 2. MSMSD Recoveries and RPna for vnA r„r ut 7veK

Compound MS ("/.) • MSD ("/.) RPD ("/u)
Deazese. . 98 101 3
Chlorobenxne: . . . . 104 100 4
1,1-Dichloroethene l00 103 3
Toluene 95 92 3

s UUtf0 Gl± .

, . . .. .: • . . ;, - - .., .; : , • ., - : ,,:,,.. ." . .-- . j.. .. .. . .. . .. ..,.
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Table 2. MS/lKSD Recoveries and RPDs for VOA for B17N46.

Compound MSD(%) . RPD (%)

`sriohlocoeibeoe 115 119 3

Acetone .:. 158 t 172 t
-71

8

2-Botanone . .. 1401 190 t 30 t

t- spike reeovery or RPD fiiled to meet autoaw reqoiremeats

Table 3: MS/NLSD Recoveries and RPDs for VOA for B17TM6.

Compound . MS (%) MSD (%) RPD (%)

Ben:eee - ' - 110 its 4

Chlorobeezene-- 114 116 2

1,1-Dichloroethene. 99 111 12

Toluene - 1 t0 113 3

Trichloroethene . 'I02 103' 1

Table A. MS/M3D Recoveries and RPDs for SVOA for B17N46.

Compound b13 (%) MSD (%) RPD (%)

Phenol ' 671 65t- 3

2-Chkropheool :. . 61 t 61 1 0

1.4-D1chlorohenzrne' ^. . .. 8 t 13 t . 48 t

N-Nitro.so•di-n=ptvpylamine 3S t 42 t 16

1,2A-Tnchlorotiemmne .::.- 33 t 36 t 9

4Cbloro•3-methy1phenol. - 55 t 621 12

Aeeasphtheaa -: :.:. ^. .. _ . . 641 661 3

4-Nitmphcml `"' ` - . 53 t 65 i 20

2,4-Dinittoooluene - - 541 63 t !5

Pe°•,achlorophceol. - +• •- SI t 63t 21

Pyrcne 88 92 4

t. spile recovery or RPD filed to aeet oustomer requirements

Table S KS/MSD Recnveries and RPDs for SVOA for B1717156.

Compound MS (Ye) MSD (%) RPD (%)

Phenol 70. 69 24

2CLloiophemlx 77 90 16

l,4-Dicl1orobenzme. . 48 t 5S t 14

N-Nitruso-di-e-propyl+miao 23 t 47 t 68 t

1.2.4.Tricblorobeattae- . 47t 67t 3S1

4-Qrbro-3-meehylphenol. 64 t 551 131

Aceoaphtbene: , 56 t 65 t IS t

4-Nitrophenol..r ` '. . . 01 0 t N/A

- =..: 6

. , . .-.._ .,_. .".:.,r ,:.,_. .r:.cl. .^- i^.^ . ' ^.^...._. ..., ., . . ...
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Table S. MS/iSD Recoveries and RPDs for SVOA for B17TM6.

Componad' 14IS (%) MSD (0/6) RPD (%)
2,4Diniuotoluene 0 t 0 t K/A

PcutacLlorophaal . Ot Ot WA

Pyrene .' - 50 t 59 t 16

t - spaoe recovay or RPD fulod to meel cuetonur requiremenn

N/A-calculstionnotapplicable

Table 6. MSlMSD Recoveries and RPDs for PCB for B17N46.

Compound _: . MS (%) MSD (%) RPD (%)

Aroclor 1254 76 72 5

Table 7. MSIMSD Recoveries and RPDs for PCB for B17TM6.

Compound MS (%) MSD (°/i) RPD (%)

Aroolor 1254 ^^ 120 • 106 12

5.5 ' SURROGATE RECOVERIES

Surrogate standards are added to all field and QC samples for VOA, SVOA and PCB analyses.
The surrogate is added to monitor total method recovery through preparation, sample matrix
cleanup and analysis " - . . .

Surrogates standard recoveries for VOA for satnple B17N46 (S03M000522) met the
requiremeats in QAPP-016 (reference 2). For the VOA forsample B17TM6 (S03M000534), •
dibromofluoromethane (DBFM) fai7ed high by 4% on the sample aliquot. This failure was
attributed to interference from the adjacent carbon tetrachloride peak, which exceeded the
calibration curve and saturated the detector: This surrogate passed on the MS and MSD and on
subsequent reanalysis ofthe diluted exIIacL. Therefore, the reported sample results were
considered acccptable.

Surrogates standard recoveries forPCB for sample B17N46 (S03M000522) mct the
requirements in QAPP-016 (reference 2). For tha PCB analysis of sample BI7TM6
(S03M000538), the cccovery for decachlorobiphenyl in the LCS was slightly high. However, the
reported results for the analysis were considered `acceptable because the LCS, MS and MSD
recoveries for the analysis all met the requirements.

For the SVOA for samplq B77N46 (S03M000525), the recovery for nitrobenzene-d5 (one of6
surrogates) failed to meet the requirrments iqQAPP-016 (reference 2). Administrative limits are
set at 50% - 100% tecovery.; Rccoverics for nitrobenzcncd5 ranged from 0%-10% in the
method blanl•. LCS, sample, MS, and MSD. The other 5 surrogates all had acceptable
recoveries. The cause for the low recovery is unlwown, however, the other base-neuiral
compounds that were spl7ced appear to be unafTected. Of the compounds of interest, only

7 00t1i!1f1

• . ._.. . .
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n-tributylphospbate is in the baselneutral class. It is not chemically similar to nitrobcnzenc-d5,
and is not likely to be affected by the poor recovery.

For the SVOA for sample B17TM6 (S03M000537), low surrogate recoveries were obtained
because of the required 50-fold dilution. As discussed with the MS and MSD recovery failures,
no reanalysis was requested based on theae low recoveries. The samplc results are considered
usable.

5.6 OPPORTUNISTIC ADIALYTES

The analytical insttuctions (reference I) requested that the laboratory report opportunistic analyte
results from the SVOA. These results are considered opportunistic because they are compounds
that are calibrated for in the method, but are not requested.

Forsample BI7N46 (S03M000525), two opportunistic compounds were detected in the sample.
DimeihylphthaIate (chentical abstract system (CAS) number 131-11-3) was detected with a
concentration of.1:38e+3 }ig/Kg:. Diethylphthalate (CAS number 8466-2) was detected with a
concentration of431e+3 µg/Kg:.Both of these results should be considered estimates because
they were not 8rratei than 10 times the detection limit of 960 µg/Kg. '

For sample B17TM6 (S03M000537), no opportunistic compounds were detected.

5.7 . , TEiVTATTVELY IDEIVTIFIED COMPOUNDS

The analytical instntctions (reference 1) list five compounds for VOA that the laboratory does
not routinely teport, as indicated in the letter from. H. L. Anastos (reference 4). The laboratory
was requested to perfomi a tentatively identified compound (TIC) search for these compounds.
These compounds were not detected in either of the two samples. However, several other TICs
were identified, as discussed below. TICs are identified by the instrument library search based' .
only on masses in the spectta and are not based on retention times or verified with independent
check standards: These compounds could be misidentificd bocause ofmattix effects. The .
eoneenuations are estimated based only on the nearest internal standard and a presumed response
factor of 1.

For sample B 17N46 (S03M000525) SVOA, an unknown phthnlato was reported as a TIC.
However, this unknown phthalate was also detected in the LCS and the preparation blank and, '
therefore, was considered to becontamination from an unknown source of plastic and not n:lated
to the sample marrix: -In addition; 2,2'-metbylenebis[6-tcrt-butyl-4-ethylphenol) (CAS# 88-24-4)
was detected with estimated concenttations of 3.Oe+3 µg/Kg in the MS and 5.5et3 pg/Kg in the
MSD.',-

For sample B17TM6 (S03M000534) VOA. two compounds were detected as TICs in the sample
portion as well as the MS and MSD.- Bromobenzene (CAS# 108-86-1) was detected with an
estimated concentration of4.0e+3 µg/Kg in the sample, 4.2e+3 µg/Kg in the MS and 4.1 e+3
µg/Rg in the MSD. Estimated concentrations of hexachloroethane (CAS# 67-72-I) were
8.5e+4 µg/Kg in the sample. 9.0e+4 µg/Kg in the MS, and 8.7e+4 µgRCg in the MSD. In
addition, nonanal (CAS#.12419-6) was detected in the MS with an estimated concentration of
3.9e+3 pg/Kg and in the MSD with an estimated concentration of2.2e+3 µg/ICg. Tridecane
(CAS# 629-50-5) was only detected in the MS with an estimated concentration of 1.0e+3 µg/Kg.

^0;}t111
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No other compounds wen reported as TICs from either the VOA or SVOA for the two samples.

5.9 TARGET QUANTITATION LLAIIIS

The laboratory was unable to meet all of the requested target quantitation limits due to necessary
dilutions of the samples. These dilutions ensurcd analyte concentrations did not exceed
calibration ranges and avoided contamination and caxry-over probl ems. The laboeatory used the
largest feasible aemple aizes.



6.0 ANALYTICAL

Table 8 prssents the 222-S Laboratory analytical procedtues used to gencrate thc reported
results.

Table & Analrtical Procedttres.

AnAlyiis Preparation.
Procednre

Analysis
Procedure

. . ' . . LorqaokAaatyaca

pH Dirx[ IA-212-105 Rev. D-0

Hg D'uxt .: . . LA-325-106 Rev. GO

CN . . . DiRct - . . ' LA-695-102 Rev.1-2

NHL Water Digeat LA-533-I01 Rev. K-0

IC- . .. . WauxDigeat' LA-533-107Rev.C-2

Sultde Dicect. IA-361-101 Rev. A-0
TotaiU Acid Digest ^ - - '- IA-925-009Rev.D-S

ICP AcidDigeat ' LA-S05-161Rev.D-1

ICP-MS AoidDigeu LA-506-1 01 Rev.60

Radlonuel;deAnalysn r

ATIfB Environmental Digest LA-508-101 Rev. I-1,

GEA Environmental Digest LA-548-121 Rev. F-S

"Sr Environmental Digest LA-220-101 Rev. F-0

y'Np Favironmental Digest IA-933-141 Rev. N-7 -
XMPu. DV^Pu '.- . . Environmental Digest LA-953-104 Rev. D-0

=''Am- . . . . Enviromnental Digest LA-953-104 Rev. D-0

Organic Amlytet .

VOA . .. . D've<x... ,._ . . . . - . . I.A-523-118Aev.A-2

SVOA OrganicExnaerion _ LA-523-135 Rev. A-1

PCB . . . Organie Exeraalon - LA-523-140 Rev. B-0

Abbrevlu:onu . . ' . '.,.,
Hg-maeury : . . .
CN- oyanido .. . . . . . . .
NH4-ammonium . . .
iC-ioncbromatogrnply .'. ;^...- ...
Total U - total unoium

GfiA-gamcnenergyanalyaic-:..

1eSr-suoa6um-90

ICP- induetively aoupled plasma : .^ : .
iCP/MS-!CP/mwspectromety . , .
ATl18- total alpha/rotal beta- '

ar'Np-uepnmium-237
="Pu-plumnium-238
n"'°Pu-plutonium-239/240.
°"Am-americiumd41• `
VOA-volatileorganiaaoalysis
SVOA - eemi-volatile organic analysis
PCB - poiychlorinated bipbenyla

Noent : . : . Environmental acid digest pmoeedure; ]A-544-101 Rev. C3
Ac1d digest proaedure: LM505-163 Rev. D-1 Organic extraction procedure: LA-523-138 Rev. 42
Watet digest peoeedur« IA-504101 Rev. 1-0

10
UQ',, l:ttf
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ArrENDIX A

RADIOCIIETSICAL DATA VALIDATION

rir

1. Compleuness' O N/A,. , , ,

: TechnIcal venf:cadon fomu praent?_ _ _ ^ _ .

. .

_. Yes 'o N/A
Commen2s•

. .. .
- ^h• P o -Pr-^ '•: .

'"(N ..H` .. . . - .
.

r. e .
. a

Q
19 DV

2. Initial Calilratioa (Irvela D, E) L9^1,T/A

Iastcuments/dcteetors calibcatcd?._..-.' . Yem No NJA. : ,:.,. , . ., ._ ,
Iaitial cali6rrqoa acceptable?

• _ ^

._.....Yes No N/A

StaadardsNISTtraeeable7... .., .. .-;, J . . „. f...Yes.No N/A

Stindsrds Expued? „_ ._ .. Yes No WA

Caleulation check acceptabte? Yes No WA
Commoats

. .
,

-•^. :.: , ^.. . ^-.> : ; >..:

_

,+.
•1

. ^

^... ._ . ^ . .. .. .f
:..... . -'

. . ^ .
^ . . . . .-.. . ^ ..: ^ .:. .. . . ..

1.

.. . .. . •.
. . . '

. . . . .. ^. ^r .. . . ^
. '^

.n. . .-. . . .. . . ... : . . . . . . .. , _
. . . ^... . .^ ..... .. .......'.....^..r^a .f:.. . •.;.J " . 1 . ..

^....-i.. .... . , y. .:....... . .J....^' . ^ J . ::r.' ...'..-:. . :^`... .
r . .. .

.. -. . . . ... s i Jv...•. + . .s ..^ . .. ^ • . .
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FINF-2(W34 R8V 0

3. Continuin^ Calibration (Levels D, Ej MIWA

Calibration checked withia required frequenc}?....:. -----Yes No N/A

Calibration check acceptable? Yes No N/A

Calibrstion chcckstandards uaceable? Yes No N/A
Calibntion check standards expired? .:..... Yes No N/A

' Calculationcheck accepSablc? Yes No N/A

Comments

4. Background Counts (I evds D; E) _

Background Counts checked within requized froqueney!

Background Counts acccptable?

Caicuiaflon check acccptabtc?. . ._

Commentr

^

Yes No NJA

Yes No N!A

,,,,, Yes No N/A

f"

_. ,. ._ A

, . .,
.t......e..r.. . . ..• .... .. . . .. t ..r.. N, a (.;. ^ . ^

^. : ^.. ...^.
.. . . . • a ..r .^.^.:.. .^'..^,. ^ . . ^........:.......... :..'. . ....-. ' .^. .r.:^s. .^^...-.a'..: ...'.
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S. Blnnks (Iawcls B, C, D,E) r» ^. O N/A

Method blank analyzed within required frequenc}/1....... _ ^^o N/A

Method blank results acceptable? .Y« o NIA

Analytes doiecied in method blank?._ __.Y« o A

Field blank(s) analyced? Y« o

Field blank results acceptable? .......» Y« N A

Analyt« detected in tield b1anL(s)? Y« N NIA

Tianscription/Calculation Errots? (Levels D, E) ^ ....._..Yes N NIA

Comment^

6. Laboratory Control Samples or Blank Spike 5amples (Levels C, D, E).... ..... 0 N/A

LCS lBSS analyzed within required frequency? es No N/A

I:CS/BSS recovesies acceptable? . Y« o NIA

LCS/BSS uaceablc? (Lewis DE) . .. r.........._...Yes No(g

LCS/BSS cxpired? (Levels D E) ^ Yes No lla>

LCS/BSS levels correct? (Levels D,l:) Yes No 1 A

Trassscription/Calculation Errors? (Levels D, E). _ Y« No

Commenu:

7. Chemical Carricr Reccrvery (I.evels C, D, E) ....»......^. O N/A

Chemical carrier ac

Chcmical recovery

Chemical carrier in

... : :. ,,... . , :
A-3

. ._:.. . ,. ,..... _:., .._ - . ,,..,_:.^. ^ . .. _,; _ ...,_, .. . . . _ . _
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Chemical carrier expired? (l.evels D, E). ._ » Yes N /A

TrsnauiptionlCalculation eirors? (Levels D. E).._. Yes No N/A

Commeau:

8. Tracer Recovery (Levels C, D, E ) „ _ ^ ^ _ . _ . _ _ I$ NIA

Tracer addcd? Yes No N/A .

Traeer raovery acceptable? . _.,,,,.-Yes No N/A

Traeer traceable? (Levels D,EYaNo N/A

Tnicer exptied? (l.evels D, E)_ Yes No N/A

Tmnscaiption/Calculaiion enocs? (Levois D. E). Yes No N/A.
_ ira, s_ . A . R. o'.. ___l /-

9. M2trix Spikes (Levels C, D, E) E7 N/A

Matrix spike analyzed? Yes o N1A

Spike recoveries accepwble?....... Yes o N/A

Spike sonrce uaceable? (Levels D, E) Yes No

Spike sotuce ezpired? Levels D,E)^ Yes No

Transcziption/Calculation Fitors? (L.evels D, E) r...._...___Ycs No©A

Comments•
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Appendix 6

Additional Documentation Requested
(e-mail from lab re carrier recoveries)
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From: Bushaw, Ruth A
Sent: Monday, June 19, 2006 6:50 AM
To: Trent, Stephen 3
Subject: RE: Tracer Recoveries.
Importance: High

Steve,

The Sr-90 analysis uses a carrier, not a tracer. The carrier recoveries for the Sr-90
analysis for these samples are listed below.

SDG 222S20030369
B17N46
S03M000528
Sr-90 tracer recovery = 81.6%

SDG 222S20030383
B17TM6
S03M000540
Sr-90 tracer recovery = 84.2%

Please let me know if there is any other information that you need.
Thanks,

Ruth A. Bushaw
Project Coordinator
222-S Laboratory
373-4314

From: Trent, Stephen 3
Sent: Thursday, June 15, 2006 2:31 PM
To: Bushaw, Ruth A
Subject: Tracer Recoveries.

Ruth,

Need tracer recoveries for Sr-90 in SDG 222520030369... samples B17TM6 and B17N46....
Email response is fine.

Steve Trent
Sample Management Project Coordinator
Fluor Hanford - Groundwater Remediation Project
Ph: (509) 373-5869
Cell: (509) 947-9354
EFax: (866) 252-5816
Site Pager. 85-7344
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