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INTROTTZTICN

This memo presents the results of data validation on Data Packages 222520030369 and
222820030383, 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 N Strontium-90
R17TM6 10/29/03 <oil C Stremtinm-0n

Data validation was conducted in accordance with HNF-20434, Rev. 0, Data Validation
Procedure for 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/RL-2001-01, Rev. 0,
Appendix E, Sampling and Analysis Plan for Investigation of Dense, 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 Chz  of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Data Requested by Client

DATA QUALITY PARAMETERS

Holding 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.
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e 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.

e Field Blank
No field blanks were submitted for analysis.

Accuracyv

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
LCS/BSS 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

Precision

o 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.
e Field Duplicate

No field duplicates were submitted for analysis.

Detection Levels

Reported analytical detection levels are compared against the RDLs in DOE/RL-
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 222520030369 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 DEFIC iINCIES
None
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Appendix 1

Glossary of Data Reporting Qualifiers




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.

J - 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.




Appendix 2

Summary of Data Qualification




DATA QUALIFICATION SUMMARY

['SDG: REVIEWER: | DATE: 6/15/06 PAGE 10F 1
222820030369 | JRJ

and
222820030383

COMMENTS: No aata was qualified.

COMPOUND | QUALIFIER | SAMPLES AFFECTED REASON
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation




Attachment 1
Narrative

FINAL REPORT FOR THE SOIL SAMPLES FROM 216-Z-9 TRENCH -
SAMPLE DELIVERY GROUPS 222520030369 AND 222520030383

1.6 INTRODUCTION

Two soil sampies from the 216-Z-9 characterization borehole were received at the 222-S
Laboratory; sample B17TN46 on Qctober 27, 2003 (sample delivery group [SDG]
222S820030369), and sample B17TM6 on October 31, 2003 (SDG 222520030383). The samples
were analyzed in accordance with the 216-2Z-9 Trench Characterization Borehole Sampling and
Analysis Concurrence for Analytical Requirements (analytical instructions), the 222-§
Laboratory Quality Assurance Plan (reference 2), Semi-Volatile Organic Compound Analysis
(reference 3), and Volatile Organic Compound Analysis (reference 4), referenced in the cover
letter.

A Data Summary Report is included as Attachment 2. The correlation between the customer
sample identification number and laboratory identification numbers is presented in the sample
breakdown diagrams included as Attachment 3. Copies of the chain of custody, Request for
Analysis, and Generator 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 B 7TM6, a very high concentration of carbon tetrachloride was detected during the
analysis of the low level sample (SG3IMO000533), and the results obtained for that analysis were
unusable. The reported results were obtained from two different dilutions of the high level
sample (S03MO000534).

20 SAMPLE APPEARANCE AND HANDLING

_Jth samples (B vand B17TM.., weredes  red as .soil. ...e samples were not
homogenous, congisting of :  xture of course sand, “p¢ . vel and pebbles.

The samples were stirred with a spatula prior 10 removing aliquots for analysis. B¢ rer, with
this type of sample, this method was not sufficient w achieve homogenization. The Laboratory
does not have appropriate equipment to grind this type of sample to achieve better
homogenization. This non-homogeneity is noted by the elevated results for the relative percent
difference (RPD) between sample and duplicate results for some analytes.

For sample B17TMS, the aliquots for both the low level and high level VOA were each prdvided
in a single amber glass bottie with no preservative. Because the botties had to be opened in a

: R

13



hood to obtein aliquots for anelysis, the sample integrity was compromised and the results may be
biased low.

F & _ e BI7N46, pre-weighed vials comtaining pre  ative, water and a stir bar were
provided to the project for callection 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 1o determine
the weight of the samples was made by weighing the vials as received, and then again after they
were emptied and dried. The weight of the preservative added to the vials was already known.
The stir bar weight was estimated based on the average 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 extra tape
and labels to be made, which then allows the sample weight to be estimated.

30 HOLDING TIMES

The analytical instructions (reference 1) requested that the laboratory make every effort to meet
the SW-846 holding tirnes 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 sampie B17TMS, the holding time was not met because of instrument operation
problerns.

4.0  ANALYTICAL RESULTS

The Data Summary Repart, 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 a2 “W” in the A# column. An “A” indicates an acid digest of a solid, and an “E” indicates
that the stronger acid soil leach procedure was used to prepare the sample prior to analysis.
Typically, if there is no letter identifier in this column, this indicates that the anatysis was
performed omn a direct subsample with no separate preparation, or with sample preparation that
was included as part of the analytical procedure steps.

Note that for the ion chromatography (1C) and inductively coupled plasma (ICP) spectroscopy
analyses, the results reported for the blank are actually ug/ml . rather than pg/g as indicated in
the Data Summary Report.

50 QUALITY CONTROL RESULTS (QC)

5.1 LABOR./...JRY COM... 0L .ihivanaDS

Most laboratory control standard (LCS) recoveries were acceptable in accordance with the 222-S
Laboratory Quality Assurance 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
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 of 65% is typical of
what is normally achieved for this compound so no reanalysis was requested based on the low
recovery.

o i
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For the SVOA of sample B17TM6 (S03M0O00537), 5 of the 11 compounds in the LCS (the acid
corapounds) had recoveries above the requested range of 70% - 130% recovery. Following the
analysis, the chemist noted that the standard might have been concentrated because of
evaporation. Subsequent analysis of 2 new gave aci , able recoveries. The high
recoveries could indicate a high bias in the reported results. However, because these compounds
wese not identified in the sample, no reanalysis was requested based on these high recoveries.

52 METHOD AND PREPARATION BLANKS

For most analyses, no analytes were detected in the method or preparation blank. However, for
the IC analysis of sample B17N46 (S03M000553), chioride was detected in the water digest
preparation blank. The sample was re-prepared 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 of chloride
in the blank is about 22% of that reported for the sample. Comparison of results from the other
two digests indicates that the reported sampie results are biased high by about 22% - 29%
because of this contamination.

Nitrite was reported in the blank prepared and a2nalyzed with sampie B17TM6 (S03M000561).
The blank result 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
determined. Because no nitrite was detected in the sample, no additional preparations were

' performed. The contamination issue is still under investigation.

For the ICP analysis of sample B17TM6 (S03M000559), lead (Pb), antimony (Sb), and zinc (Zn)
contamination were detected in the acid digestion preparation blank. The concentration of Zn n
the blank is less than 5% of that detgcted in the sample and was considered insignificant in
accordance with QAPP-016 (Clark 2003). 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. Thess 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 degection limit, and previous results indicated that neither Pb nor Sb ave present in the
sample. Therefore, the results reported for Pb and Sb for the sample portion should be
considered biased high due to contamination.

53 DUPLICATE ANALYSES

The rennested nrecigion for analvsis was a relativ - it ~PD)Y + 20% for

: eria, ex: | :as
DOICE DSIOW,

A duplic: nple was analyzed for both samples for most methods. However, after most
analyses were completed, the project point of contact requested that the laboratory batch the two
samples together for remaining analyses. Therefore, for the IC analysis, a duplicate was
snaltyzed with sample B17N46 only.

For sampie BI7N46, an RPD greater than 20% was reported for total beta analysis for sample

SOG3MO000528. RPDs greater than 30% were reported for barium (Ba), cadmium (Cd), Pb, and
Zn for sampie S03M000527, and acetone for sample S03M000522. The RPD criterion was not
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applicable for Cd and Pb, in accordance with QAPP-016 (reference 2), because the sample
results were less than 10 times the method detection limit. The other high RPDs were atiributed
to sample inhomogeneity and no repreparation and reznalysis was requested because the

laborat _ does not have _ available to| ide adequate homogenization & s type of
sample matrix.

For sample B17TM§, RPDs greater than 20% were reported for plutoninm-239/240 (2%?4py),
thorium-232 (Z*Th), uranium-233 (3*U), and total beta analysis for sample S03M00G540,
Howewver, the counting error for the beta analysis is greater than 15% and the 30U result is less
then 10 times the method detection limit, so the RPD criterion is not applicable for those two .
analytes. An RPD greater than 30% was reported for strontium (Sr) for sample S03M000559,
but the criterion was not applicable because the sampie results were less than 10 times the
method detection limit. The other high RPDs were attributed to sample inhomogeneity and no
repreparation and reanalysis was requested because the laboratory does not have equipment
available 1o provide adeguate homogenization of this type of sample matrix.

Duplicate analyses for the SVOA and polychiorinated biphenyl (PCB) analysis was performed
by comparing a matrix spike {MS) with a matrix spike duplicate (MSD). The results of this
comparison are discussed in the next section. For sample B17N46 VOA, both 2 duplicate and
MSD were analyzed because some compounds were expected 10 be present in the sample.

For sample B17TM6 VOA, only an MS and MSD were analyzed. However, since chioroform,
tetrachloroethene and carbon tetrachloride were detected in the sample, but were not compounds
present in the spike solution, the resuits from the sampie 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 (2RSD) was calculated to give an
indication of the precision. The %RSDs were less than 30%, which indicates that the analysis
met the precision requirement.

Table 1. Triplicate Analysis Results for Sample B17TM6 (S03M000534).

Result MS MSD
Compound (he/Kg) gKg) (g/Kg %RSD
| Chioroform 4.88¢+3 546et3 | 4.73e+3 7.7
Teuachiorocthanse 1.70e+4 1.76e+4 1.66c+4 29
Carbon tetrachloride 3.766+5 2.87e48 1.13e+5 14.0

—4 Ma.XSPL._AND MATRIX Sl .....
DUPLICATE

An MS sample was analyzed for both samples for most methods. However, after most analyses
were completed, the project 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 sampie B17N46 only.

MS samples were analyzed with all methods except for pH, 2**24°py, 2¥py, %°Sr, neptunium-237

(*"Np), americium-241 (*' Am) and the isotopes reported by gamma energy analysis (GEA).
For VOA and SVOA, the analytical instructions (reference 1) requested that the laboratory repart
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n-tributylpbosphate is in the base/neutral class. It is not chemically similar to nitrobenzene-ds,
and is not likely to be affected by the poor recovery.

1 he SVOA for sample B17TMS6 (SO03MO000537), low surie _ :reco' s were obtained
because of the required 50-fold dilution. As discussed with the MS and MSD recovery failures,
no reanalysis was requested based on these low recoveries. The sample results are considered
usable,

5.6 PPORTUNISTIC ANALYTES

The analytical instructions (reference 1) requested that the laboratory report opportunistic analyte
results from the SVOA. These results are considered opportunistic because they are compounds
that are ¢alibrated for in the method, but are not reguested.

For sample B17N46 (S03M000525), two opportunistic compounds were detected in the sample.
Dimethylphthelate (chemical abstract system (CAS) number 131-11-3) was detected with a
concentration of 1.38¢+3 ug/Kg. Diethyiphthalate (CAS number 84-66-2) was detected with a
concentration of 4.31e+3 pug/Kg. Both of these results should be considered estimates because
they were not greater than 10 times the detection limit of 960 png/Kg.

Forsa e BI7TM6 (S03MO000537), no opportunistic compounds were detected.

5.7 TENTATIVELY IDENTIFIED COMPOUNDS

The analytical instructions (reference 1) list five compounds for VOA that the laboratory does
not routinely report, as indicated in the letter from H. L. Anastos (reference 4). The laboratory
wasre ested to perform a tentatively identified compound (TIC) search for these compounds.
These compounds were not dstected in sither of the two samples. However, several other TICs
were identified, as discussed below. .. s are identified by the instrument library search based
only on masses in the spectre and are not based on retention times or verified with independent
check standards. These compounds could be misidentified because of matrix effects. The
concentrations are estimaied based only on the nearest internal standard and a presumed response
factor of 1.

For sample B17N46 (SO3M000525) SVOA, an unknown phthalate was reported as a TIC.
However, this unknown 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 matrix. In addition, 2,2’-methylenebis[6-tert-butyl4-ethviphenol] (CAS# R8-24-4)
was detected with«  nated concentrations of 3.0e+3 u_  ginthe! _ and 5.5¢+3 g inthe
MSD.

For sample B1" ...I6 (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 concenration of 4.0e+3 pg/Kg in the sample, 4.2e+3 ng/Kg in the MS and 4.1e+3
prg/Kg in the MSD. Estimated concentrations of hexachloroethane (CAS# 67-72-1) were
8.5c+4 y/Kg in the sampte, 9.0e+4 ug/Kg in the MS, and 8.7e+4 pg/Kg in the MSD. In
addition, nonanal (CAS# 124-19-6} was detected in the MS with an estimated concentration of
3.9¢+3 pg/Kg and in the MSD with an estimated concentration of 2.2e+3 pg/Kg. Tridecane
(CAS# 625-50-5) was only detected in the MS with an estimated concentration of 1.0e+3 pug/Kg.

. B0sagt
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| No other compounds were reported as TICs from either the VOA or SVOA for the two samples.

S8 TARw_.QUAL...JAT] (LIN...3

The laboratory was unable to meet all of the requested target quantitation limits due 1o necessary
dilutions of the sampies. These dilutions ensured analyte concentrations did not exceed

calibration ranges and avoided contamination and carry-over problems. The laboratory used the
largest feasible sample sizes.
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APPENDIX A
RADIOCHEMICAL DATA VALIDATION CHECKLIST
- ("
VALIDATION S~
LEVEL: A B , ° __°
. DATA PACKAGE: 2225 200 3 O | - 0367
LAR: = 22— 5 DAIE: LEL O
1 SbG:
ANALYSESPERFORMED
e — — I—-—::' A —r x:;“ IE —Sb
| SAMPLES/MATRIX
B7 NI o
RI72 T749¢ e
1. Compileteness ONA
“Technical verification forms present? @o N/A
Comments:

Qarrier recovery % cogs nolt

[ €. hr‘"fb bLJ]( NG Of‘n\/!&‘/ﬁé (}3
LY /

<€ -~ Had Lr@m Ja &

SF’_@-' 746?&9(9 > DVR.

2. Initia] Cslibration (Levels D, E) Eﬁ
Instruments/datectors calibrated? Yes No N/A
Initial calibration scceptabie’ . e Yes No N/A
Standards NIST traceable? Yes No N/A
Standords Expired? Yes No N/A
Calculation check acceptable? Yes No N/A
Comments:
A-l
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3. Continping Calibration (Levels D, E)

-

Calibration checked within required frequency? Yes No N/A
Caiibration check acceptable? Yes No W/A
Calibration check standards traceable? Yes No N/A
Caijibration check stamdards expired? Yes No WA
Calculation check acceptable? Yes No N/A
Commenits:

wion

4. Background Counts {(Levels D, E)
Backeround Counts checked within required frequency?

Yes No N/A

Yes Noe N/A

Background Counts acceptable?
Calculation check acceptabie?

Yes No N/A

Comments:

A2
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S. Blanks (Levels B,C,D,E) ON/A
Method blank analyzed within required frequency? (¥es No N/A
Method biank results acceptabie? Yes No N/A
Anzlytes detected in method blank? Yes (No N/A
Field blank(s) analyzed? Yes(No)N/A
Fieid blank results acceptable?

Analytes detected in field blank(s)?

Transcription/Celculation Errors? (Levels D, E)

Comments:

6. Laboratory Control Samples or Blank Spike Sampies (Levels C, D, B} veicvcoceceree o SO NAA
LCS /BSS analyzed within required frequency? @No N/A
LCS/BSS recoveries acceptable? Yes No N/A
LCS/BSS traceabie? (Levels D,E) Yes No(N/a
LCS/BSS expired? (Levels D,E). Yes No SZA0
LCS/BSS levels correct? (Levels D.E) Yes No WA
Transcription/Calculation Errors? (Levels D, E) Yes No @
Comments: —
7. Chemical Carrier Recovery (Levels C, D, E) ONA
Chemical carrier added? Yes No N/A
Chemical recovery acceptable? Yes No
Chemical carrier traceable? (Levels D, E) - Yes No{N/

A3
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Chemical carrier expired? (Levels D, E) ... Yes No@
Transcription/Calculation errors? (Levels D, E) Yes NoQUA™
Comments:
8. Tracer Recovery (Levels C, I, E ) m@
Tracer added? Yes No N/A
‘Trazer recovery acceptable? Yes No N/A
Tracer traceable? (Levels D, E) Yes No N/A
Tracer expired? (Levels I, E) Yes No NfA
Transeription/Calculation errors? {(Leveis D, E) — Yes No N/A
Comments: %/Naf 0\._4__&(/14-;» DN~ F0 me Tfe\¥
Vs

U U w’ T 7 Q
9. Matrix Spikes (Levels C, D, E) ONA
Matrix spike analyzed? @ o NfA
Spike recoverics aceeptabic? Yes N/A
C \  (LevelsD,E) Yes No (VA
Spike source expired? Levels D, E) Yes No @f/
Transcription/Calculation Errors? (Levels D, E) Yes No

Comments:

A4
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10. Duplicates (Levels C, D, E)
Duplicates Anatyzed at required frequency?

RPD Values Acceptable?
Transcription/Caleniation Errors? (Levels D, B)

Comments:,

?ft SWM’ oy
v I Wt o 52 Fo

—Reeglt—> F xR DT

11, Field QC Samples (Levels C,DE)

Field duplicate sampie(s) analyzed?
Field duplicate RPD values aceeptable?

Field split sample(s) amlyzed?

Field split RPD valves acceptable?
Performance audit sampie(s) analyzed?

Performanse audit sample resalts acceptable?

Comments;,

12. Hol Al s)

Are sample bolding times acceptable?

Yes/No N/A

Comments:
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3. Results and Detection Limits (All Levels )

Results reported for all required sumple analyses?

Resulis supported in aw data?{Levels D, E)
Results Acceptable? (Levels D, E)

Transcription/Calculation errors? (Levels D, E)

MDA's meet required detection limits?

Transcription/calculation errors? (Levels D, E)
Commznts:

A6
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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
INTRODUCTION

This memo presents the results of data validation on Data Packages 222520030369 and
222820030383, 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.

: 0/03 i | Strontium-90
B17TM6 i Strontinm-90

Data validation was conducted 1n accordance with HNF-20434, Rev. 0, Data Validation
Procedure for 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/RL-2001-01, Rev. 0,
Appendix E, Sampling and Analysis Plan for Investigation of Dense, 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

Holding 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. -

Blanks



e 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.

e Field Blank

No field blanks were submitted for analysis.

Accuracy

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
LCS/BSS 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
e 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.
e Field Duplicate

No field duplicates were submitted for analysis.

Detection Levels

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

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

Completeness

Data Packages 222520030369 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 Pro« lure for Radiochemical Analyses, Fluor
Hanford, Inc., Richland, Washington (2004).

DOE/RL-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 for Investigation of
Dense, Nonaqueous-Phase Liquid Carbon Tetrachloride at the 216-Z-9 Trench, U.S.
Department of Energy, Richland, Washington (2004).



Appendix 1

Glossary of Data Reporting Qualifiers




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

U

uJ

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.

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.

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

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.







DATA QUALIFICATION SUMMARY

SDG: REVIEWER: | DATE: 6/15/06 PAGE 10F 1
222820030369 | JRJ

and
222520030383

 COMMENTS: No data was qualified.

COMPOUND | QUALIFIER | SAMPLES AFFECTED REASUN




Appendix 3

Annotated Laboratory Reports




STRONTIUM-90 ANALYSIS, SOIL (PClG)

Project: FLUOR HANFORD
Laboratory: 222-S

Case: [ SDG: 222520030369 and 222520030383
Sample Number B17N46 B17TM6
Remarks

Sample Date 10/20/03 10/29/03
Analysis D¢~ 01/12/04 0“'“2/04

Radionuclides RTQL | Result | Q | MDA | Result | Q | MDA
Strontium-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
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i
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SOINOODSA0 B |Cesitm-13¢ by GEA [Tt <2,570-0h <2, <z. bk njsl nje nia <De-D n/a
ROINO0054D_ JE ICes i 157 by GEA wiig 03] <7,53=-DA| <7 660 -Dhi <Fihhas wial /e njal  T.re-04 nie
$03MD005L0 JE |Europlum-152 Dy GEA _ rari " wja| <& 28e 04| <7.012-04] <.45e-04 ) n/af  7.0e-04 hie
SUMDOOSA0 TE rEuropium-15% | ulifg nfs, <7,8le-04] <1,020-031 <1.15e-03 e 3f B afal  1.0e-03 nie
SOSMO00SEE 1 [Eurcpium-15 & hkife n/at <7.7fe-U4] <7.B8e-BA| <7912 04 ofal  n/al Bl 7. ¥e-08 nfa
60540 . U-SPEC Resin JonExiuCi/g 5;0 <. EDe 02 Ms__sé',z ] _1.» e.mgi &, ] R WiE 3*2
SHANDODSED Alphs of D g: t‘&f—&:lidwg wCi/fe T B7.0} <6, The-D 0, ik 0,12 6.1 3.7 N IS 1 S
E_|Beta sf Sol ?&‘ssamte uife 04| <2.38e-03]  D.0108] B.B7e-05] B f4r-03] hk.S 4.Pa-03























































Appendix 5

Data Validatior “upporting Documentation

30













HNF-20434 REV 0

Chemical carrier expired? (Levels D, E} vvevmrmersersreormerros e YEs NEQUA)
“Trenscription/Csleuiation ermors? (Levels D, E)..e.. Yes No@
Comments: '
8. Tracer Recovery (Levels €, D, E ) vveceess - mﬁ;ﬁ,
Traper added? : Yes No N/A
Tracer recovery acceptable? .Yes No N/A

' Tracer traccable? (Levels D, E ) Yes No N/A
Tracer expired? (Levels D, E) , _ Yes No N/A

. Transcription/Caloulation errors? (Levels I, E), Yes No N/A

- Comments:_ X Ng?‘“ W(/ /c-._;, SA = 7 Q wip 7’1:53_-9(

’ (Lot :
%\I U \V?' ¥
9. Matrix Spikes (Levels C, D, E) sesasseaeatesestan st b eearannenses sroren 0O N/A
Matrix spike analyzed? —— Yes Ao N/A
Spike recoveries acceptable? Yes N/A
Spike scurce traceable? (Levels D, E) s . .Yes No @
Spike source cxpired? Levels D, E) e A , , .. Yes No QWA
Transcription/Calculation Ervors? (Levels D, E) Yes Na@
Comments:
A4
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Additional Documentation Reauested
(e-mail from lab re carrier recc . _ries)
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From: Bushaw, Ruth A

Sent: Monday, June 19, 2006 6:50 AM
To: Trent, Stephen ]

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 222520030369

B17N46

S03M000528

Sr-90 tracer recovery = 81.6%

SDG 222520030383
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 J

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

Fiuor Hanford - Groundwater Remediation Project
Ph: (509) 373-5869

Cell: (509) 947-9354

EFax: (866) 252-5816

Site Pager: 85-7344

39




