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Date: June 15, 2006

To: Fluor Hanford, lnc-

From: Environmental Quality Manacement, Inc.

Project: 216-Z-9 Waste Site Vertical Borehole (Borehole C3426)
Subject: Data Validation for Strontmm-90 Analysis
INTRODUCTION

This memo presents the results of data validation on Data Packages 222520030369 and
222520030383, 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.

Su'onuum 9 §
Strontium-90

10720103
10/29/03

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, Nonagqueous-Phase
Liguid 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 Documentanon
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
» 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-specxﬁc
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 (1 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).

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

[82)

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 analyté was analyzed for, detected, and due to
an identified major QC deficiency, the date are unusable.

Indicates the compound or aria]yte 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
222520030369 | JRJ :

and
222520030383

COMMENTS: No data was gualified.

COMPOUND | QUALIFIER | SAMPLES AFFECTED |REASON
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Annotated Laboratory Reports
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Laboratory Narrative and Chain-of-Custody Documentation

12



Attachment 1 -
Narmative

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

1.0 INTRODUCTION

Two soil samples from the 2] 6-Z-9 characterization borchole were received at the 222-S
Laboratory; sample B17N46 on October 27, 2003 (sample delivery group [SDG)
222520030369), and sample B17TM6 on October 31, 2003 (SDG 222520030383). The samples
were analyzed in accordance with the 216-2-9 Trench Characierization Borehole Sampling and
Analysis Concurrence for Analytical Requirements (analytical instructions), the 222-5
Laboratory Quality Assurance Plan (reference 2), Semi-Volasile Organic Compound Analysis
(reference 3), and Volatile Organic Compound Analysis (reference 4), referenced in the cover
letter.

A Data Summary Report is included as Antachment 2. The correlation between the customer
sample identification number and laboratory identification numbers is presented in the sample
breakdown diagrams included as Attachment 3. Copics 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 B17TMG, 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 (S03IM000534).

20  SAMPLE APPEARANCE AND HANDLING

Both samples (B17N46 and B17TM6) were described as moist soil. The samples were not
homogenous, consisting of a mixnure of course sand, “pea” gravel and pebbles.

The samples were stirred with a sparula prior 1o removing aliquots for analysis. However, with
this type of sample, this method was not sufficient to achieve homogenization. The Laborztory
does not have appropriatz equipment to grind this type of sample to achicve betier
homogenization. This non-homogeneity is noted by the elevated resuits for the relative percent
difference (RFD) between sample and duplicate results for some analytes.

For sample B17TMS, the aliquots for both the low level and high Jevel VOA were each provided
in & singie amber glass botrle with no preservative. Because the bottles had to be opened in a

. GUuLng
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bood to obtain aliquots for analysis, the sample integrity was compromised and the results my be
biased low.

For sample B17N46, pre-weighed vials containing preservative, water and a stir bar were
provided to the project for coliection of the aliquots for low level VOA. At the point of sample
analysis, the chemical technologist noted that custody tape and additional Jabels bad 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 afrer they
were emptied and dried. The weight of the preservative added 10 the vials was already known.
The stir bar weight was estimatad based on the average weight of 5 stir bars. The weight of the
waler was sstimated 1o be § g based on 5 mL of water, Tmsauowedanuummofmccmnpc
and labels to be made, which then allows the sampie weight to be estimated.

30 HOLDING TIMES

The analytical instructions (reference 1) requested that the laboratory make every efiort to meer
the SW-846 holding times for VOA. The holding times were not met for cither 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 BITIMG, the holdmg time was not met because of instrument operation

problems,
40 ANALYTICAL RESULTS

The Data Summary Report, included as Attachment 2, presents the analytical results for the
requesied analytes. In this table, solid samples that were prepared by water digest are indicated
with 2 “W™ in the A# column. An*A” indicates an acid digest of a sglid, 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 analysis was
performed on a direct subsample with no separate preparation, or with sample preparation that
- was included as part of the analytical procedure steps.

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

50 QUALITY CONTROL RESULTS (QC)

5.1 LABORATORY CONTROL STANDARDS

Most laboratory control stendard (LCS) recoveries were acceptable in accordance with the 222.8
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 kad 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
recavery.

' | TEITH
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For the SVOA of sample B17TMS6 (S03MO000537), 5 of the 11 compounds in the LCS (tke acid
compounds) bad recoveries above the requested range of 70% - 130% recovery. Following the
analysis, the chemist noted that the standard might have been concentated because of :
cvaporation. Subsequent analysis of a new standard gave acceptable recoverics. The high
recoveries could indicate a high bias in the reported results. However, because these compounds
were 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 (S03MO000553), chloride was detected in the water digest
preparation blank. The sample was re-prepared two additional times and these results were
determmed 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 sample results are biased high by about 22% - 29%
because of this contamination.

Nitite was reported in the blank prepared and analyzed with sample B17TMG6 (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 zine (Zn)
contamination were detected in the acid digestion preparation blank. The concentration of Zn in
the blank is less than 5% of that detected 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. These 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

. reponted detection limit, and previous results indicated that neither Pb nor Sb are present in the
sample, Therefore, the results reporied for Pb and Sb for the sample portion should be
considered biased high dus to contamination.

53 DUPLICATE ANALYSES

_ Thcrequumdpweisionformﬂyﬁswnsamhﬁvcpcmdiffumc(k?D)iZO%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 methads. 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
analyzed with sample B17N46 only.

For sample BITN46, an RPD greater than 20% was reported for total beta analysis for sample

S03MO00528. RPDs greater than 30% were reported for barium (Ba), cadmium (Cd), Pb, and
Zn for sample S03M000527, and acetone for sample S0IM000522. The RPD criterion wes not

3 QO0vuyy
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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 atibured
to sample inhomogeneity and no repreparation and reanalysis was requested because the
laboratery does not have equipment available to provide adequate homogenization of this type of
ssmple matrix.

For sample B17TM6, RPDs greater than 20% were reported for plutonium-235/240 (P*?“py),
thorium-232 (°*Th), uranium-233 (**U), and total beta analysis for sample SO03M000540,
However, the counting error for the beta analysis is greater than 15% and the U result is less
than 10 times the method detection limit, 50 the RPD critetion is not applicable for those two
analytes. An RPD greater than 30% was reported for strontium (Sr) for sampile S03MO000559,
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 to provide adequate homogenization of this type of sample matrix. ;

Duplicate analyses for the SVOA and polychlorinated bipheny] (PCB) analysis was performed
by comparing 2 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 a duplicate and
MSD were analyzed because some compounds were expecied 10 be present in the sample.

For sample BI7TM6 VOA, only an MS and MSD were analyzed. However, since chloroform,
tetrachlorocthens 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 analysescanbe
compared as triplicates to provide precision information for the analysis. The results are :
presented in Table | and a percent relative standard deviation (%RSD) was calculated to give an
indication of the precision. The %RSDs were less than 30%, which indicates that the analysis

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

Result MS MSD
d . %RS5D
Compoun oK | (g wexp | %
Chloroform £ 88e+1 5. 46e+3 £.73e+3 1.7
Teuachloroethane 1.70c+4 1.76e4 1,660t 29

! Carbon tewrachloride | 3.76e+$ 28745 3.13e+5 14.0

54  MATRIX SPIKE AND MATRIX SPIKE
- 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 toal uranium and IC analyses, an MS was
analyzed with sample B17N46 only. : '

MS samples were analyzed with all methods except for pH, ®%*°py, 2Py, %S¢, neptunium-237

(*"Np}, americium-241 (*!Am) and the isotopes reported by gamma energy analysig (GEA),
For VOA and SVOA, the analytical instructions (reference 1) requested that the laboratory report

4 dgang s
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- spike recoveries only for the represcauative set of compounds indicated in the lenters 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-butanone recoveries and RPDs were discussed because those compounds were detected in
the sampie. For sample B17TM6, the ketones weren'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 arocler 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 B17N46 (S03M000525), most of the SVOA spike compounds (except pyrene) failed
to meet the requircments. 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-nitroso~di-n-
propylamine, as noted previously), No reanalysis was requested because the sample matrix
would still affect reanalysis resulis.

For sample BI7TM6 (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 concentration of mi-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 sufficient spike sohution for this sample where a substantial dilution is
required.

For sample BITN46 (S03M000522) VOA, acetone and n-butanone have high recoveries.
Because the LCS recoveries of these compounds were within the requested control limits, the
high MS recoveries were attributed 1o a possible matrix effect that causes increased purging
cfficiencies 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.

Tbe RPDs between the MS and MSD for the PCB analyses met the requirements in the analyrical
instructions (reference ). Some of the RPDs for the MS/MSDs analyzed with the VOA and
SVOA failed to mest the requirements, The failures were attributed to the previously discussed
matrix effects, £0 no reanslysis was requested.

The Data Summary Report included as Attachmen: 2 does not report the recoveries for the MSD

analysis or the RPD for the MS/MSD 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. MS/MSD Recoveries and RPDs for VOA for B1TN46.

| Compound .MS(%) | MSD(%) | RPD (%)
Benzene 98 101 3
Chlorobenzens 104 100 4
1.1-Dichloroethene 100 103 3
Tolucns 95 ¢2 E]
5 gouney
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Table 2. MS/MSD Recoveries and RPDs for VOA for B17N46.

Compound MS (%) | MSD (%) | RPD (%)
“Trichlorocthene - 1s 119 3
Acetone ' 158 ¢ 1721 8
2-Butsnone 140 1901 - 30t

1 « spike recovery or RPD fadled 10 mext customer requirements

Table 3. MS/MSD Recoveries and RPDs for VOA for B17TMS6,

Compound MS(%) | MSD (%) | RPD (%)
Beazene 110 115 4
Chlorobenzene 114 116 2
1,1-Dichlorocthene 98 m 12
Toluens 110 113 3
Trichlomoethens 102 103 1

Table 4. MS/MSD Recoveries and RPDs for SVOA for BLTN46.

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

Phenol 67¢ 65t 3
2-Chlorophenol 61 % 61% 0
1,4-Dichlorobenzens gt 13¢ 48 ¢

{-Nizroso-di-o-propylamins as¢ 42t 18
1,2,4-Trichlorobenzene 31 a6t 4
4-Ch)oro-3-mothy!phenol 551 62t 12
Acenaphthene 641 66 ¢ 3
4-Nitrophenol 53¢ 65¢ 20
2,4-Dinitrotoluens 541 631¢ 15
Peatachlarophenol sit 63t 21
Pyrene 88 62 94

1~ spike recovery or RPD failed 1o mest customer rouirements

Table 5. MS/MSD Recoveries and RPDs for SVOA for BI7TM6.

. Compound - MS (%) MSD (%) | RPD (%)
Phenot 70 8% 24
2-Chlorophanal 77 90 16
1 4-Dichlorobentene 481 551 14
N-Nitroso-di-n-propylamine 23 ¢ 4714 681
1.2.4-Trichlorobenzene 471 61t s+
4-Chlaro-3-methyiphencl 64¢ 55t 15¢
Accnaphthens 561 651 15+
4-Nizophenol ot ot NA

6
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Table 5. MS/MSD Recoveries and RPDs for SVOA for B17TTM6.

Compound MS(%) | MSD (%) | RPD (%)
2.4-Dinitrowluene 0t ot N/A
Pevtachloropbenol ot 0t N/A
Pyrene 501 59t 16

1 - spikz recovery o RPD failed to meet customer requircrents
WN/A — calzulation not spplicable

Table 6. MS/MSD Recoveries and RPDs for PCB for B17N46.
Compound ] MS (%) MSD (%) | RPD (%)
Aroclor 1254 76 2 5

Table 7. MS/MSD Recoveries and RPDs {for PCB for B17TMG.
Compound MS (%) | MSD(%) | RPD (%)
Aroclar 1254 120 | 106 12

55 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.

Surrogaies standard recoveries for VOA for sample B17N46 (S03M000522) met the
requirements in QAPP-016 (reference 2). For ths VOA for sample B17TM6 (S03M000534),
dibromofiuoromethane (DBFM) failed high by 4% on the sample aliquot. This faihure was
atributed 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 of the diluted extract, Therefore, the reponted sample results were

- considered acceptable,

Surrogates standard recoveries for PCB for sample B17N46 (S03M000522) met the
requirements in QAPP-016 (reference 2). For the PCB analysis of sample BI7TMé6
(S03M000538), the recovery for decachlorobiphenyl in the LCS was slightly high. However, the
reported resuls 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 B17N46 (S03M000525), the recovery for nitrobenzene-d$ (onc of 6
surrogates) failed 10 meet the requirements in QAPP-016 (reference 2). Administrative limits are
set at 50% - 100% recovery. Recoveries for nitrobenzene-d5 ranged from 0% — 10% in the

~ method blank, LCS, sample, MS, and MSD. The other § surrogsies all had acceptable

" recoveries, The cause for the low recovery is unknown, howevez, the other base-neutral
compounds that were spiked appear to be unaffected. Of the compounds of interest, only

g D0uety
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n-tributylphospbate is in the bese/ncutral class, It is not chemically similar to nitrobenzene-43,
~and is not likely w be affected by the poar recovery.,

For the SVOA for sample BI7TM6 (S03M000537), low surrogate recoveries were obtained
because of the required 50-fold dilution. As discussed with the MS and MSD recovery failures,
Do reanalysis was requested based on these low recoveries. The sample results are considered
ugable,

56 OPPORTUNISTIC 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 calibrated for in the method, but are not requested.

For sample B17N46 (S03M000525), two opportunistic compounds were detected in the sample,
Dimethylphthalae (chemica) abstract system (CAS) number 131-11+3) was detected with 2
concentration of 1.38e+3 ng/Kg. Diethylphthalate (CAS number §4-66-2) was detected with a
concentration of 4.31&+3 pg/Kg Both of these results should be considered estimates because
they were not greater than 10 times the detection limit of 960 ug/Kg.

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

57 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
- was requested to perform a tentatively identified compound (TIC) search for these compounds, -
These compounds were not detected in cither of the two samples. However, several other TICs
were identified, as discussed below. TICs are identified by the instrument fibrary search based
only on masses in the specira and are not based on retention times or verified with independent
 check standards. These compounds could be misidentified because of matrix effects. The
concentrations are estimated based only on the nearest internal standard and a presumed response
factor of 1, '

For sample BITN46 (S03M000525) 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 10 be contamination from an unknown source of plastic and not related
1o the sample matrix. 'In addition, 2,2’-methylenchis[6-tert-butyl-4-cthylphenol] (CAS# 88-24-4)
was detected with estimated concentrations of 3.0e+3 pug/Kg in the MS and 5.5¢+3 pg/Kg in the
MSD,

For sample B17TM6 (S03MO000534) VOA, two compounds were detected as TICs in the sample
porzion as well as the MS and MSD, Bromobenzene (CAS# 108-86-1) was detected with an
estimated concentration of 4.0e+3 ug/Kg in the sample, 4.2¢+3 ug/Kg in the MS and 4.1¢+3
pg/Kg in the MSD. Estimated concentrations of hexachloroethane (CAS# 67-72-1) were
8.5c+4 pg/Kg in the sample, 9.0e+4 pg/Kg in the MS, and 8.7¢+4 pg/Kg in the MSD. In
addition, nonanal (CAS# 124-19-5) was detected in the MS with an estimared concentration of
3.9¢+3 pg/Kg and in the MSD with an estimated concentration of 2.2e+3 pg/Kg, Tridecans
. {(CAS# 629-50-5) was only detected in the MS with an estimated concentration of 1.0e+3 pg/Kg.
: g bodats

20



No other compounds were reported as TICs from either the VOA orSVOAfor-thctwoumples.

528 TARGET QUANTITATION LIMITS

The laboratory was unabic to meet all of the requested target quantitation limits due 1o necessary
dilutions of the samples. These dilutions ensured analyte concentrations did not exceed
calibration ranges and avoided contamination and carry-over problems. The laboratory used the
larpest feasible sample sizes.

Ugivggs




6.0 ANALYTICAL PROCEDURES

TablcSprmumCZZLSLabmawWanalyﬁwpmecduwsusedwgaimmcfepmwd

results,
Table 8. Analytical Procedures.
. Prep.araﬂon Ansl}
Analysis Pmeei‘ur“e
Iaomli: Ansiyses
PH Direct LA-212-105 Rev. D-O
Hg Direct LA-325-106 Rev, C-0
CN Direct LA-695-102 Rev, |-2
NH, Watet Digest LA-533.101 Rev. K-0
1c Water Digest LA-533-107 Rev. C-2
Sulfide Direct LA-351-101 Rev. A0
Total U Acid Digest LA-925-008 Rev. D-$
ICP Acid Digest LA-505-16] Rev. D-1
ICP-MS Acid Digest LA-506-101 Rev. -0
Radionuclide Anstyses
AT/TB | Eavircomental Digest LA-508-101 Rev. }-1
GEA Enviroameom! Digest LA-548-121 Rev. F-5
*8e Envircamenta] Digest LA220-101 Rev, F-0
HNp Enviroamental Digest LA-533.141 Rev. H-7
Lapy, Praepy Enviroamental Digest LA-953-104 Rev, D0
Ham Eaviroamental Digest LA-953.104 Rev, D-0
Organle Anslyses

VOA. | Direax - LA-523-118 Rev. A-2
SVOA Organic Extraction LA-523-135 Rev. A-l
PCB Organic Exmaction LA-523-140 Rev. B-0
Abbrevistions: %S¢ — stroatium-$0
Hg - mercury S™Np - neptunium-237
CN - cyanide 34py - plutoalum-238

plasma
ICP/MS —~ ICP/mass spectrometry
AT/TB —wml alpba/total beta

GEA, - gamma energy analysis

Notes:

Acid digest procedure: LA-505-163 Rev. D=1

”“‘“Pu — plutonium-239/240

A - americiom-24] -
VOA — volatile organic analysis
SVOA - semi-voiatile organic analysis
PCB = poiychiorinated biphenyls

Enviroasmenal acid digest procedure: LA-$44-101 Rev. C-5
Organic extraction procadure: LA-523-138 Rev. C-2

Water digest prooedure: LA-504-101 Rev, I-0

0 UeHut
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Appendix 5

Data Validation Supporting Documentation
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APPBNDDt A

RADIOCHEMICAL DATA VALIDATION CHECKLIST
) . _
VALIDATION A B e D E
PROJECT: 9| G- &- . DATA PACKAGE: 222 5200 3 C | -03697
VALIDATOR: LAB: 3 22— DATE: |
SDG:
ANALYSES PERFORMED
e — = — 51,
' SAMPLES/MATRIX
B(Z N ol
Ri2 1ML —
1. Completeness.,.. ONA
Twhniul verification forms present? '@o N/A
' Cariier recovery /p¥ _o3gc pols
/ ¢ - f_ p é ‘7
S ~—n, rons Jah
See. Al b 2~ DVR.
. : vy
2. Initial Calibeation (Levels D, E) Bﬁ
Instruments/detectors calibrated?, Yes No N/A
Initial calibration acceptable? Yes No N/A
Standards NIST traceablie? Yes No NA
Standards Expired? Yes No N/A
Calculation check acceptable? Yes No NVA
Comments:,
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3. Continuing Calibration (Levels D, E)

an

Calibratian checked within required frequency? Yes No N/A
Calibration check acceptable? Yes No N/A
Calibration check standards traceable? Yes No N/A
Calibration check standards expired? Yes No WA
Calculation check acceptable? Yes No N/A
Comments;,

4. Background Counts (Levels D, E)

i

Background Counts checked within required &qmﬂ

Yes No N/A
Background Counts acceptable? Yes No WA
Calculation check acceptable? Yes No N/A
Comments:

A-2

31



HNF-20434 REV 0

$. Blanks (Levels B,C, D, E) ' ONA
Method blank analyzed within required froquency? (Yes Mo N/A
Moethod biank results neceptable? Yes
Analytes dotected in method blank?
Ficld blank(s) xnalyzed?
Firld blank results scceptable?
Analytes detested in field blank(s)?
Transcription/Caleulation Errors? (Levels D, E)
Comments:, '

6. Lsborztory Centrol Samples or Blank Spike Samples (Levels C, D, E)

e ON/A
LCS/BSS analyznd within required frequency? @No N/A
LCS/BSS recoveries aeceptable? Yes WNo N/A
LCS/BSS traceable? (Levels D.E) Yes No(UB

_ LCS/BSS expired? (Levels DE) Yes No S/AD
LCS/BSS levels comrect? (Levels D.E) Yes No A
Transcription/Calculation Errors? (Levels D, E) ' Yes No (UA)
Comments:, :

7. Chemical Carrier Recovery (Levels C, D, E) — ONA
Chemical carrier added? Yes J;No N/A
Chemital recovery scceptable? - Yes No
Chemical carrier tracesble? (Levels D, E) - Yes N

A3
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Chemical carrier expired? (Levels D, E)

Transcription/Calculation errors? (Levels D, E)..

Yes No@

Comments:,

Yes No@

8. Tracer Recovery (Levels C, D, E)

A

Tracer added? Yes No N/A
“Tracer recovery acceptable? Yes No N/A
" Tracer traceable? (Levels D, E) Yes No N/A
Tracer expired? (Levels D, E) Yes No WA
Transcription/Calculation errors? (Leveis D, E).. Yes No N/A

Comm
ol doc

L Sx~Fo mo Thad

Uw v]‘ ¥

9. Matix Spikes (Levels C, D, E)

Matrix spike analyzed?
Spike recoverics acceplable?

Spike source iraceable? (Levels D, E).

Spike source expired? Levels D, E)

Transcription/Calculiation Errors? (Levels D, E)
Coénmmzs:

A4
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10. Dugplicates (Levels C, D, E) ONA
Duplicates Analyzed at required frequency? Yes/No N/A

RPD Vaiues Acceptable?... - : Yes A (Y ,/o(.
Transcription/Calculation Errors? (Levels D, E) Yo No A '
Comments; '

11, Ficld QC Samples (Levels C,DE)

Field duplicste sample(s) analyzed?
Field duplicate RED values aceeptable?
Field split sample(s) amalyzed?
Field split RPD valuss acceptable?
Performance audit sampie(s) analyzed?.
. Mmm' audit sampie resutts accéptablc?
Comments:

12. Holding Times (Al Jevels)

Are sample holding times seceptable? @No NA
Comments: i

A-S
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3. Resuhs and Detection Limits (All Levels ) ONA
Results reponed for all required sample analyses? mNo N/A
Results supported in raw data?(Levels D, E) Yes No tWVA)
Results Acceptable? (Levels D, E) Yes No(h/A
Transcription/Caleulation errors? (Levels D, E) Yes NoQOA
MDA's meet required detection Limits? Yes/No N/A
Transcription/zalculation errors? (Levels D, E) Yes N

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
222520030383, 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.

R —

Sample : - vethmmasmy o man
B17N46 10/20103 Soil C Stront1um-90
B17TM6 10/29/03 Soil | C Strontium-90

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, Nonagueous-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 analyscs is specified
as 6 months in DOE/RL-2001-01, App. B.

All holding times were met.:

Blanks



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
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 evcry
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/RL-
2001-01, Appendix B, to ensure that laboratory detection levels meet the required
criteria, A

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 DEFICIENCIES
None

REFERENCES

HNF-20434, Rev. 0, Data Validation Procedure 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 - 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.

u - 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
222520030369 | JRJ

and
222520030383

COMMENTS: No data was qualified.

COMPOUND | QUALIFIER | SAMPLES AFFECTED REASON




Appendix 3

Annotated Laboratory Reports



STRONTIUM-90 ANALYS!S, SOIL (PCI/G)

Project: FLUODR HANFORD

Laboratory: 222-S

Case: [ SDG: 222520030369 and 222520030383
Sample Number B17N46 B17TMé6
Remarks

Sample Date 10/20/03 10/29/03
Analysis Date 01112/04 01/12/04

Radionuclides RTQL | Resuit | Q | MDA | Resuit | Q | MDA
Strontium-90 1 786 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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CORE NUMSER; 222520030569

SECRENT Fi BITHAE

1 Acid Di

19 TRENCAHI

Dats Susmary Report

Page: 1\

SEGHENT POR :
™ alasfanatyte bnit Storgdard X} Blank|  Besut teate] _avecuge] oo xlspk pec ] vet tinit|count
- [ [ L CLIN
A [Silver -JCP-Acid Digest va/g LF] <0 .48 0 <1.1 <}, n/aj__n/a %g 1.1L—"" n/s
(SELA0GZY (X fc -1cP-Acid Oigest weig i <. 11, <7. K ofat_ n/e ) | “n/e .
A nriul-_rﬁ-ncld §i§; ug/g AN g«m . ‘<L. 3. ¢ 3 f; 03.7) 827 all 8.2 n/a
$0 A [Berylliug =1 d Digest <1,35e-0] <2 , 291 e -2 0.7 n/s
1] ¥ [8ismuth -ICP-Acid [ ug/g 3,01 <. 0514 18.4 2 * 2 -3 n/s
SOSWOD0527 (A [Cacmium - JCP-Acd Digest —lyc/g Mo Ve k] <2.12e-D3 ¥.5( 60 ohl k. 0.4 " nie
SO A_JChrondum - 1CP-Acid D{gest g R OF. 2] <5 10e-03 6,1 14, . . : /s
Is 1 c%gﬁr -Iﬂ'-lc!ia_ Digest Y e A1 <D0 16.6 5.0 5. & 2 2.5 n/s
%@5‘? A {Lithiun <1cP-Acld Digest /g il 11 <1 T : (X $ 441 4,37 . .36 n/a
00527 [A Hu‘!{g_ylm-ncl d bigest ~ Jug/g Fh. 2 7e-I3H 157 i ) .57 . 0.22 n/a
527_1A {iickel ~1CP-Acid Diges ve/g LN i R 7.92 851 13,9 . 2.2 n/s
3F A |Phosphorus_=cP-Acld Digest _ ugfs Bf__<0.01% 194 SH] k.t . 4,0 ﬁ
(03000527 _|n_{Lead -1CP-Aid Dlges vary . 2] <0.0235 8, 5.7 6. 98] 55,2 5.2 %7 n/a
[SOTMOB0527 _[A_[Antisony -ICP-Acld Digest . <0.0217 ) N s £.3 n/s
(8034000527 _ ]A |Selenium -1CP-Acid Digest  _tleffq [ 18 L0513 <10, 00| na i0 n's
OSM00052T _JA |Strontiue -JCP-Acid Digest  tugfp 98,01 «1.0%e-03 7 2.7 12875 3.1 .23 nia
H 27 TA {2inc ~1CP-Acid Il _93.1] «2.1%e-03% 48,8 £2. 73 Q.4 n/a
SEGNENT PORTION: Enylsertiral Acid
RlAV[anslyte Unft Standard % Blonk Result] Duplicate] Averagel RPD XiSpk Rec X| Det LimltCoun ]
1 mﬂ_Fﬂw Lie S Eala s L5 an TR TS M T £ 11 3 A1 S—" 2L 2 v
@K 2B JE INtrontiun-89/90 High Level — fuCizg 8.8 «t.05e- <7, bbe-08] <v.4le-08 nja| nfs nial  1.4p-08 B.4esl
—{t 000", #@mm ety = SO =P e t—brke 3
.g C 28 _|E Py TRI-SPEC ResTn JonEx|uci/g D RR S <0.0104] <0, 6103 /el nis n/a 0.0 5
TIA Extryction WCifger~y o 8251 «2.950-04] <5.04u-Ob] <3.98e-04 el _ afi ol &.2e-Qit—V Ber
S0 2 T 232 by ICP/MS g L] 105 0. 024) 2.9 3,41 3. ], 5 Tre-0% n/a
s E_[uranium-231 ICR/Ms Acid b ) MAT nfa] <1.80e-03] 9.58¢-05] 1. 10e- 1.03e-04] 13, n/a .Be- /8]
5018000528 _{€ |Uranium-2Y4 CP/NE Aedd B gl ug/ 4\ 177 n/a] <4.00e T.800-04]  1.5ke- 1.1 3¢ N el 9.3e-06 n/e
E {Urenfun-235 by ICF/MS Acid Dig v i04] <2.20e-03)  0.0104) B.0Ve-03|—A-Rle-03] 15.61 . V12 RT3 I/s
ik S48 ¢ £0 28 [ [uraniim-238 by JCP/MS Actd Diglug/g 06| <60l 0.7 A7 0.695] _13.61_ 10 D Y
528 € |Cobalt-60 by GEA uclsg AL <2.bhe-(4] < <, 89804 wal __o/e n/sl 4.6 /e
3} 0 Ant Tmorey» GEA wi/g e 5.0 04| <6, 190 nfs]__ns nal 5,904 /s
- [SOM0005¢8 _ |E [Conium-135 by GEA WCifg : <], 9004 | < 2dai] <1.97e- n/al _nfe n/a L0g-04 n/a
§ .-_gg Cesiun-137 by CEA KU et V1] <3, Bhe-Dh] O, e 3G D4 [0 Y nfa] 3. 9c-0k B/a)]
| SO3A0005 08 Europlur 152 by GEA ol <3, %e-0h] <35.20e-0%] *3.2B¢~0X o] n/s /el 3. 3e-04 n/a
[SO3A000528 uropium-154 By GEA wi/fg nfal <7.08c-DA|_<7.Bhe-04] <7.8Tc- 04 [0 ) a 0% n/a}
28 urcpiue-13 A uci/p n/al <2.Ble-04] <2.80e-04] <2.80¢- n/s] _ nfe | 280 __n/e
2 _Je s TRU-SPEC Rezin xucifg - 105§ <7, 20e- i3 0,114 0,09 0. 108 15, ] . )
Alpha of Digested Solid . WCl/g —_T5.A] <5.03c04 0148 0.12% 0.1% : L6t 5.0
28__JE Idete cf solid samle Lifg 105] <2.33e-03 §.0272]  6.07%1 0.0 15, _3.0e0F
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5325 Pages
- A-0002-1(21} ’
19 TRENCHI
bats Summiy Report
CORE NUMBER: 222520030333
SEGNENT £: B17TM6
SECKENT Pomilon: Acid Diges :
lef RiABJAmalyte Unit Stendard % 8 lank Result] Diplieste| Average| RPD X!Spk Rec X} Det timit|Count ErrX
B 5 1A IsTtver -1CP-Acld Digest ug/g 101] <5.&8e-03 1 4,10 nfel __n/a 98.5 1. Dée
3 Arsenic «|CP-Acid Digest lua/g 11 <), 0514 <10.3 <10, sl /e 113 n/a
$03%000559 _ 1A | i P-Acld Digest ug/a 51 - <0, 53, 53, _53.3) 0. 37 9% [ /e
$ A [Berytitu - Digest va/q 103} «7.33e- 0.293 <0, 26 n/a 0.2 n/a
0000559 [A [Bizeuth -1CP-Acid O I I <0.0318 «10.4 0. 7] 93, /e
A F,-&‘uu: ~1CP-Acld Dligest 9380 <2, 1220, .19 . 5120, 9. 0,42 n/e
5 559 |A_|Chromiun +]CP-Acid Digest vip  o=b 96 9] <5.1%-88 €2.5 : . .5 W, .0 n/s
30 $¢ | [Copper =ICp-Acid Digest 2 s <0012 [N . N ¥, & 2.3 /e
$03#000559 JA [Lithium «)CP-Acld Digest w/g 3. 8] < 1.6 . 48 R 4 D. n/s
%&? A H;;i_me ~1cp+Acld Digest u/e AT <1,07e-03 87 a5 v, [ 0,20 rial’
A |8ickel =icp-acld m 5.8 _<0.0110 20, .2 21 0.5 . 2. nfa
SO3H000559 _[A_[Phosphorys_-TCP-Acld Digest 5.3 <0, 01 ¥ 71 16, 1.3 n/e
S03MI00559 1A md_xme d Diges u9/q &, L0257 (% <@ i /" . a
59_|A_{Ant{mony Digest Y\ _sa.7]  0.0282 [ <. n/a . 3 n/e
50 9 |A w 1cP-Acid bigest 7. I <0 6518 «10.4 «10.4 " nje] /e T 10 n/a
5 Strontium < [CP-ACTd Digeat  tug/g 51 <1.07a-08 1%, 3. i8.5] 538 [ 2 _Ooh nia
A [Zinc -1CP-Acid Digest vo/g 2 93.5] 3.87e-03 . 33.¢ 35.5] 12.% .2 0,63
SEGMENT PORTION: Enviromentsl Acid
‘ﬁl?/o(, Swpled . Rabiaeyte bnit Stonderd 2] ola Result] Ousticate|  Average! 220 Xlbck Ree 3{ Dot Limiticount Errk
PRty = O O et =it Pt 4 teO =24t — ey =it Wil
‘d % 50300054 tront tus-B9790 Aigh Level - §[g 00| <7, 1pe-061 1.34¢-05] <I.25¢-05 n/sf_ nie ryal 1.5¢-0 E
D Ry ARty Dt o . 7 " ord
2K ‘SF 1 303 Pu-236 by TRU-SPEC Resin JorEx|CT/n a <0, 513) [ <b.Di <007 sl o oy ), 038
%‘0 3 A Extraction Wiy St <k Ale-D4Y «3 3Te-04] <3.28e- 04 sl nis N AT el KTSTH
$ &0 JE JTharjun™®s CP/NS /9 105 0.0497 3.00 2.08 2,551 37, « 3e-04 n/s
E Juranium-233 by TUPMMS Acid Diglug/g /ol <1.800-03] 9.139-05] 6.55e-05 ?;ég_'l 320 na .2e-05 n/e
54 Urantun-254 EP/NS ACTTH / nfaf <4.00¢-0s) 3, 34e-04] 2. A3e-04 6.5 /s 1e-05 nia
5 4 Uranium “Fﬂc s Acid pig (& 04 <2, 200- 08 ﬂ_.:_ 4, . (.5 0] 3008 n/s
€ _luranha- EP/MS ACTd Diglwgia ~ PR 106 <3310 232 1 . W02]  2.0e-B /e
SO3k000540_[E |Cobalt-60 by GEA i/ YN Y ] . Fe-04] 2 BORETH) “n/a s na|_3.Be-04 n/a
TOINO00S E_[AntTwony-125 by GEA uCifa | CNG/s (L <7 . 92e-04| <B.75e-0h n/sl_ n/s P/ Ge-04 nfa
H 0 _|E Cos! ugizg N\ Ta] <2, 92e-04] <7, <2. 8- 04 n/a ne n/a . Ue-0h n/s
[ $030000540 Ceslun-137 by GEA o 03] =<7, S3e- TR | <7 050 04| <Toteag niel_nn ORRATR n/e
%n [Europlus-T5¢ By GEA —r®7g nja]_<b,28e-Dh] «7.012-04] <«6.43¢:- DA ’_nie /s -8R —nja
£0 [Europluw- 138 by GEA e I n/a]l <,B8ie-04] «1.020-03] «1.15e-03 al _ 1.0e-03 8
[SO3M00G540_|E_|Europium- utl/g n/at <7.77e-041 <7.889-DA1 <1.91e" TG s - s
40_le Dy _IRY- s:edc Regtn jontxjutl/fg 10; 197_1.-- 03 o.o&% e.o:g; ] mi“ : ] 2 > 013 g:
Alpha of Digested Solid  —_ JuCi/y —_87.0) <6 The-Db 0,14 0 i, , S 5.
£ |8eta2f Solid Sample uci/g TR | "<z 3Be D,0108] 6.87e-03| B.bte-03] .5 Jo3] %, 0e 0!

21000000
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Attachment 1
‘ Narmtivc

FINAL REPORT FOR THE SOIL SAMPLES FROM 216—Z-9 TRENCH -
' SAMPLE DELIVERY GROUPS 222820030369 AND 222520030383

| 19 INTRODUCTION'V'"

T Two sou samplcs from the 215.2,9 charactcnnnon borehole were reccwcd at the zzz-s
N " Laboratory; sample B17N46 on Octobcr 27, 2003 (sample delivery group [SDG]: - '
- 222520030369), and samplc B17TMS6 on October 31, 2003 (SPG 222520030383). The samplcs

;-were analyzed in accordance with the 2/6-Z-9 Trench Characterization Borehole Sampling and
Anclyszs Concurrence jbr Amzl_mcd Regquirements (analytical instructions), the 222-S - .

P B Laboratory Quality Assurance Plan (reference 2), Semi-Volatile Organic Compouud Analysls
- (e fcr:ncc 3), and Vo[an!e Orgamc Compouud Analys:s (n:fcrcncc 4), mfcmnced in thc cover’
E -.:lcttcr e 1 : oo CL

v.‘.A Data Summary R:port is mcluded as Anachm-nt 2. Thc com:lahon b:twecn thc customer -
-+ -i  sample identification number and laboratory identification numbers is presented in the sample
- 3" breakdown d:agrams included as Attachment 3. Copics of the chain of custody, Request for -

i Analyszs, and Gcn:rator Knowledgc Informauon forms are :ncluded as Ana.chm:nt 4,

b For sample B] 7N46 all detected compounds for thc volanle orgamc analys:s (V OA) were wuhm
..., ¢ the calibration range for the analysis of the low level sample (SOJMOOOSZZ), 30 thc samplc for 7
Y hagh lcvcl VOA (803M000523) dxd not rcquue analysxs. - :

R For sample BlTI'MS a vcry h:gh coucmu'anon of carbon tctrachlondc was der.ectcd during the-
. analysis of thé low level sample (S03M000533), and the results obtained for that analysis were
- v unusable.’ The Teported rcsuls were cbmmed from two different dllutmns of thc high Icvcl
e samplc (503M000534) = - W

2 _o SAMPLE APPEARANCE AND HANDLING'

- Both samplcs (B 171\46 and Bl?NG) wm dcscnhed as mmst so:l ‘The samplcs wcrc not
a homogcnous, cons:sung of armxturc of course sand, “ pu gav:l and pebbles.

E “The samplcs were surred mth a spatula prior to removing ahquots for ana]ysxs. However, with
 this'type of samplc, th:s mcthod was oot sufficient to achieve homogcmzanon. The Laboraxory .
" does not have appropriate equipment to grind this type of sample to achieve better =~ - ‘

- homogenization.s This non-homogencity is noted by the elevated results for the relative p&rccnt

. dxﬁ'crcnce (RPD) bctwecn sa:nple and duphcatc rcsu]ts for some analytes.

o For sample BI'TI‘MG the ahquots for both the Iow level and ‘high level VOA ‘were each provided -
: m a smglc ambc.r glass boule wnth no prcscrvanve. Bccausc thcbonlcs had to be opcncd ina
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hood 10 obtain ahquots for analys:s, the samp!c mtegnty was compromlsed and the resulis may be *
- biased low, - : .y :

For sample BI7N46, pre-we:ghcd vnals conuumng prcsmrauve, water and a stir bar were :
provxded to the project for collection of the aliquots for low level VOA. At the point of sample
“_analysis, the chemical mchnolognst 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

i . the wc1ght of the samples was made by weighing the vials as received, and then again after they
~, were cmpncd and dried./ The weight of the preservative added to the vials was already known.

Thc stir bar weight was csnmated based on the average weight of 5 stir bars. The weight of the

. water was estimated 1o be 5 g based on'S mL of water.. This allowed an estimate of the extra tapc'
’ and Iabcls o be madc, whxch tben allows the .snmple welght to bc estimated. :

L ad HOLDINGTIME.S

'I'hc analyncal mstructlons (rcfcrcncc l) rcquested that the labora:o:y make cvcry cﬁ'on to mect
. the SW-846 holding times for VOAC. ‘The holding times were not met for ¢ither sample.” For

samplc B17N46, the holding time was not met because of a combination of the 7-day dclay

-~ between sampling and delivery of the samplcs to the laboratory and instrument operation '

- problems,’ Fordsa.mple BITI'MG 1he holdmg umc was not mct becausc of i instrument opez:anon ,

problcrns. Sonhend
40 ANALY'I'ICALRESULTS

'I'hc Data Summary chon. mcluded as AttaChmcnt 2 prescnts thc analytical results for the

? requested analytes.. In this tablc, solid samplcs that were prepared by water digest are mdxcah:d

.- witha “W™ in the A# column:’ An “A” indicates an acid digest of 2 solid, and an “E” indicates”
- thatthe smcngcr acid soil leach proccdure was used to prepare the sample prior to analys:s. L

. Typ:cally, if thére is no lcttzr identifier in this column, this mdxcatcs that the analysis was . .
<+ performed on a direct subsample with no separate prcparauon, or thh sample prcparanenthat
- was mclndnd as par: of the analyucal procedum steps .

- Notc that for thc non chromtography (IC) a.nd mducuvely couplcd plasma (ICP) q:ectmscopy

analyscs, the results reponcd for thc blank a.re acma.lly pgme, mthcr than pg/g as mdxcatcd in .

t.hc Data Summary chort.

L s:q; QUALITY comor, RESULTS (QC)

...‘,,..v__‘_ L

5.1 . LABDRATORY CONTROL STAN'DARDS

Most labo-.uory control standard (LCS) recoverics were acccprable in accordance with the 222-8 .-

. Labératory Quality Assuzance Plan (QAPP-016) (Clark 2003), referenced in the cover letter;: For

. the semi-volatile organic analysis (SVOA) of samplé B17N46 (S03M000525), one of the 11 -

compounds (n-Nitroso-di-n-propylamine) in the LCS had a recovery that was shghtly below the

. requested range of 70% - 130% recovery.. However, the reported recovery of 65% is typical of

. Tecovery.”

: what is normally ach:cved for ttns compozmd 50 no reanalysxs was rcqucstcd based on the low
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.. Forthe SVOA of samp]e B17TM6 (S03MO000537), 5 of the 11 compounds in the LCS (the acid
" - compounds) had recovezies above the requested range of 70% - 130% recovery. * Following the
i analyms, the chemist noted that the standard might have been concentrated because of
. mporauon. Subsequent analysis of a new standard gave acceptable recoveries. The high
» recoveries could indicate a high blas in the reported results.. However, because these compounds
. wm'e not ideatified in the samplc, no neana.lys;s was reqmted based on these high recoverics,

--..'s2 .. METHOD AND rnzrmnon BLANKS. -

. ,For most analyses, no amlytes were dctecled in the mcthod or prcparanon blank Howevcr, for
¢ the IC analysis of sample B17N46 (S03IM000553), chloride was detected in the water digest
. "' preparation blank. Mwnplcwurc-pmparcdnvoaddmonal times and these results were
" determioed to be the best, baséd on the results reported for nitrite. The Jevel of nitrite detected in
-.* the othér 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 othe:.'

 two digests indicates that the reponed samp]c mul:s are bmsed mgh by about 22% - 29%
L bc..ausc ot’ this conmmmatxon. _

' . Nxtme was reported in the blank pn:parcd and analyzcd wnh sm-nplo BI7N6 (S03MO0OQ0S61). .

The blank result was grealetthan that reporied for the sample,’ This sa.mplc was also rc-prcpan:d

- 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
: pcrform:d. The contnmmanon issuc is snll undcr mvcsuganon. o

‘t R

- For thc ICP ana]ys:s of samplc Bl'?T\{G (803M000559), lead (Pb), annmony (Sb), and zine (Zn) S
. contamination were detected in tke acid dzgesmn preparation blank. ‘The conceatration of Zn in
.. the blank is less than 5% of that detected in the sample and was considered insignificant in

accordance with QAPP-OIG (Clark 2003).. However, the concentration of Pb in the blank is 8% - .

i 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 from the third preparation of the sample. No further :
- . digestions were prepared because the duplicate results for Pb and Sb were both Jess than the
.. reported detection limit, and previous results indicated that neither Pb nor Sb are prcscnt m the
. . sample, Therefore, the results reported for Pb and Sb for thc sample portion should be . '

cons:dmd bmscd hlgh due to conmmmanon.

' 5.3 . DU PLICATE ANALYSES , _
'I‘hc rcqucsted prcmsion for a.na.lyszs was a relanve pcrccnt dxffcrcncc (RPD) £20% for:
" radionuclides and = 30% fo: all oth:r rmethods. Most analyte rcsults met these criteria, except as’
: nmcd bclow : : .

A duplicate sample was analyzed for both sa.rnplcs for most mcr.hods However, after most

analyses were completed, the project point of contact requested that the laboratory batch the two

- samples togcthcr for remaining analyscs ’I‘hercfore for the IC analysis, a duplicate was

“For sampl: B17N46, an R.PD gn:atcr than 20% was rcportcd for total beta aualysls for sample
- 503M000528. RPDs gree.terthan 30% were reported far barium (Ba), cadmium (Cd), Pb, and
- Za for sample SO3M000527 and acetone for sample SOBMOOOSZZ. The RPD criterion was not |
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apphcable for Cd and Pb, in accordance with QAPP-OIG (reference 2), because the sample
results were less than 10 times the method detcction limit. The other high RPDs were attributed
to sample inhomogeneity and ne reprcparauon and reanalysis was requested because the
laboratory does not havc cqument avmlnhle to provide adcquatc homogcmzahon of this type of
sample matrix.’

For sample B17TMS6, RPDs greatct than 20% wers rcponcd for plutonium-239/240 (””“‘Pu), ‘
thorium-232 (¥*Th), uranium-233 (**U), and total beta analysis for sample S0IM000540,
However, the counting error for the beta analys:s is greater than 15% and the U result is less
"than 10 times the method detection limit, so the RPD criterion i$ not applicable for those two
- analytes, AaRPD greater than 30% was reported for strontium (Sr) for sample SO3IMO000559,
but the criterion was not applicable because the sample results were less than 10 times the
method detection limit.. The other hagh RPDs were attributed to sample inhomogeneity and no
repreparation and reanalys:s was requested because the laboratory does not have equipment
-avmlablc to provxde adequabc homogemznnon of :ius type of samplc matrix.

Duphcate analyscs for thc SVOA and polych]onnatod 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 a duplicate and
MSD were analyzcd becansc somc compounds were cxpecﬁcd to be present in the mmp!e.

: For sample BlTI'\r!G VOA, only an MS and MSD were analyzcd. Howcvcr. since ch]oroform,
tetrachloroethene and carbon tetrachloride were detected in the sample, but were not compounds
present in the spike solunon. 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 anda percent mlauve standard deviation (%RSD) was calculated to give an
indication of the precision.- The %RSDs wcrc lcss than 30%, Wthh indicates that thc analysm B
metthepremsxonmquumentn SRR

Table 1. Tripllcate Analysxs Re:suhs for Sample BI7TME (803M000534) :

~Result - |1°-.""MS |  MSD '

. Compound ke | oKe | Geke %RSD
Chloroform | “as8er3 | sasens 473e+3 | 27

| Tetrachlorocthane - :-- 1.70e+4 - | 176e44  1.66ed < 29"
Carbonumb!onde 376e+$- S 287e4s 1.13¢+S$ 14.6

.’

54 MATRIX SPIKE AND MA’I‘RIX SPIKE
DUPLICA’I'E .

An MS samplc was ana!yzed for bo:h samplﬁ for most methods. Howcver, aﬁc.r most analyscs
were completed, the project paint 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 wnh sample 3171\46 cmly.

MS samplcs were ana]yzcd with all methods cxcept for pH, 2%2%py, 338py, P51, neptunium-237. -
(®*"Np), americium-241 (*'Am) and the i - isotopes reported by gamma encrgy analysis (GEA).
~ For VOA and SVOA, the analyucal mstmcnons (mfcrcncc 1) requested that the laboratory report




spike recoveries only for the rcpresentanvc set of compoxmds indicated in the letters from
H. L. Anastos (references 3 and 4). -However, for VOA, some ketones were part of the sfandard
mix used, ‘Although the ketones were not required to be reported, for sample B17N46, acetone
and 2-butanone recoveries and RPDs were discussed because those compounds were detected in
the sample. For sample B17TMG, the ketones weren 't reported because they were not requested
' by customer and no kemnﬁ were detected in thc samplcs. ‘

For PCB analysis, only aroclor-1254 i is mcluded in the matrix spskc because it is the aroclor most
comxmn!y detected in samples on t.he Hanford smc. '

Most MS and/or MSD recoveries mct lhc requlrcmcnrs in the analyucal mstrucnons (reference
l) cxccpt as noted bclow o

' For samplc B 17N46 (S03M000525), most of thc SVOA spnkc compounds (cxccpt pyrene) failed

to meet the rcqmrcmems. .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-nitroso-di-n-

- propylamine, as noted previously), No rcanalysu was mquested bcmusc the sample matrix -
B _wouldsnllaﬁ'ectrcanalysxsmsults‘ e .

I For samplc BI‘ITM6 (503M000537) SVOA most of the compounds fmled to meet the -
requirements for MS and MSD recoveries because of the 50-fold dilution that was required to
" reduce the concentration of m-n-burylphos;)hate so that it was within the calibration range. No
reanalysis was requested because the same dilution would be requ:rcd on the reanalysis and it is
.1mpracucal to add suﬂiclcnt spike soluuon for thxs sample whcre a substantial dilution is

. For sample B17N46 (SO3M0005?_2) VOA, acclone and n-buzanonc have h:gh recoveries.
- Because the LCS recoveries of these compounds were within the rcquestcd control hzmts, the

. -.'h:gh MS recoveries were atmbutcd toa possible matnx effect that causes increased purging

. efficiencies for ketonas, Agam, no n:analysns was requzstcd because of these MS recovery .
"~ failures because a reanalysis was not expected 1o improve the results: 'I'hc rcsults reportcd for

o these two compounds should be consadered biased hlgh. _
: - The RPDs bctwccn the MS and MSD for the PCB analyscs met thc requ:rcmcms in the analytical |

. instructions (reference 1)., Some of the RPDs for the MS/MSDs analyzed with the VOA and
SVOA failed to mect the requirements. -The fa.llurcs were almbutcd to the previously discussed
matnx cffccts, so no rcanalysxs was rcqucstcd.. :

'I‘he Dam Summary Repon mcludcd as A‘tachmcnt 2 does ot rcport thc recoverics for the MSD

- analysis or the RPD for the MS/MSD' analyms This information is provided in Table 2 and
Table 3 for VOA, Table 4 and Table 5 for SVOA and 'I'ablc 6 and Table 7 for PCB analyms.

Table 2. MSJ‘VISD Recoverles xnd RPDs for YOA for B17N46.

' Compound o MS (%) MSD (%) RPD (%)
Benzene - - . R 93 101 3
Chlorobenzene. . - - . 104 100 4
« { L1-Dichloroethena . : - 100 103 3
" { Toluene - . L 9% : 92 3
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Table 2. MS/MSD Recoverles and RPDs for VOA for B17N46.

-1 » spike recovery or RPD failed 10 mext custoroer requirements

Compound ~MS (%) - | MSD (%) | RPD (%)
“Trichlorocthens - ' 115 19 3
Acetone - . 158 ¢ 1721 3
2-Butanone - . 140 ¢ 190 30¢

Table 3. MS/MSD Recoveries and RPDs for VOA for BITTMS.

- Compound. - . MS (%) | MSD (%) RPD (%)
Benzene . - . 110 - 118 -4
Chiorobenzeng~ - . .: S 114 e - - 2
1,i-Dichlorocthene - -. 98- 111 12
Toluens R . 11a 113 . 3
Tricblorocthm"' <102 103 I

Table 4. MS!MSD Remvena and RPDs for SV OA for B17N46.

Compound ‘MS (%) | MSD (%) | RPD (‘/o)

Phenol - S 671 - 651%- 3
2-Chlorophenol .. .. .. 61t 61% 0
1,4-Dichlocobenzepe” - -8t 13¢ 48t
N-Nitroso-di-n-propylamine - a5t D421 18
1,2 4-Trichlotobenzens -~ - 33t 6t 9

| 4Chloco-3-methylpbenol. - .- 7 {: 0 55t 621t 12
Acensphthens. .- 00 - 641 66t 3
4-Nitrophepol * *° 7" s3t - 65% 20 .
2,4-Dinitrotoluent - 54t 63 ¢ 15
Pen.achlomphcnol L1 % A 63t 21
Pyrene .. =~ s c 0 - 88 92 4

f spikc recovq-y oc RFD fa‘led ta mcel customer ltqmrements

Tables. WISJMSD Recoverls ‘and RPDs for SVYOA for BITI'MG.

;. .. Compound - . MS (%) MSD (%) |-RPD (%)
Pheno!l LW e 70 B9 24
2-Chlorophenol .- ” 90 16
1.4-Dichlarobenzene. . ) - 48+ 551 14
N-Mlmso-dl-ndpmpylumnc ) . 231 471 68 ¢
1.2,4-Trichlorgbenzene - 471 671 354
4-01bro-3-mdzylphenol . 64t 55¢% 15¢
Acenaphthene .. - - ’ - 56¢ 65t 15t
4-Nisopheaol, - - ‘0t - 0t NA
- 6 ‘
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Table 5. MS/MSD Recoverdes and RPDs for SVOA for B17TMS.

Compound * MS (%) .| MSD (%) RPD (%)
2,4-Digitrotoluene 0t ot N/A
Pmmchlmpbmlw. 0t - ot N/A
Pyrene . - 501 - 59¢ 16

t- spikereeovuyorRPD ﬁn‘ledtonuel custom:rreqmummu

N/A ~ caloulation not npplmble

Tahlc 4. MSJMSD Recoveries and RPDs for PCB for BI7N46.

- Compound - °

- MS (%) -

MSD (%)

RPD (%)

Aroclor 1254 . -7 7

S T6

- 72

5

Table 7.- MS/MSD Recoverics and RPDs for PCB for BI7TMS.

" Compound "

" MS (%)

- MSD (%)

REPD (%)

12

Aroclor [254-- -~ 120 106

55 SURROGATE RECOVERIES

. Suxrogntc standards are addod to all ﬁeld and QC samples for VOA, SVOQA and PCB analyscs.
~The surrogate is added to 3 momtor total method recovery thtough preparation, sample matrix
clcanup and analys:s. S

Su:mg;ms standard recoveries for VOA for sample B17N46 (SOB MOOOSZZ) met the

- requirements in QAPP-016 (reference 2). For the VOA for sample B17TM6 (S03M000534),-
dibromofluoromethane (DBFM) failed high by 4% on the sample aliquot. This failure was
anributed to interference from the adjacent carbon tetrachloride peak, which exceeded the

* calibration curve and sanurated the detector, This surrogate passed on the MS and MSD and on
subsequent reanalysis of the dllumed exr.mct. Thereforc, the reportcd sample results were -
consndcred acccptablc. e

o Suﬂogatcs standard recoverics f‘or PCB for samplc Bl7N46 (S03M000522) met the
requirements in QAPP-016 (reference 2). For the PCB analysis of sample B17TM6
{S03M000538), the recovery for decachlorobiphenyl in the LCS was slightly high. However, the
: rcportcd resulits for the analys:s were considered acccpmblc because the LCS, MS and MSD -

© recoveries for the analyms al! mel the requn‘cmcnts.

For the SVOA for sample BlTN46 (803 MOOOSZS). the recovc:y for nitrobenzene~-dS (one of 6
surrogates) failed to meet the requirements in QAPP-016 (reference 2).- Administrative limits are
. sctat 50% - 100% recovery. Recoveries for nitrobenzene-dS ranged from 0% — 10% in the

- method blank, LCS, sample, MS, a.nd MSD. The other 5 swrrogates all had acceptable
recoveries. The cause for the low recovery is unknown, however, the other base-ncutral
compounds that wcre spikcd appear to bc unaffcctcd. Of the compounds of interest, only

o | 000u1g
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n-mbutylphosphatc isin the basc!nwtral class. Itisnot chcmzcally similar to nitrobenzene-d5,
andi is not likely to be affected by the poor recovery. .

For the SVOA for sample BITI'MG (SO3MOOOS 37), low surrogate rccovcncs were obtained
because of the required 50-fold dilution. As discussed with the MS and MSD recovery failures,
no mnalys:s was requested based on these low recoveries. The samplc results are considered

: u.sab!e. : , .

56 a orPoR"wmsnc ANALYTES - ‘
Thc analyncal mstmcnons (refermce 1) mquestod that the laboratory report opportunistic analyte

. results from the SVOAL - These results are considered opportunistic becausc they are oompounds
-that arc calibrawd for in the mcthod but are not requested.

For sample B17N46 (SOBMOOOSZS), two oppormmsu... compounds were detected in the sample,
Dxmcthylphthalatc (chemical abstract system (CAS) number 131-11-3) was detected witha -
“concentration of 1.38¢+3 p.g/Kg. Diethylphtbalate (CAS number 84-66-2) was detected with a
" concentration of 4.31¢+3 pg/Kg. Both of these results should be consxqcred cstmlcs because
thcy were not grcat:rthan 10 umes t.hc dctccuon limit of 960 pg/Kg.

For samplc BITI‘MS (SO3M000537), 20 opportumsnc compounds were dctccted.

57 TENTATIVELY IDE‘\ITIFIED COMPOUNDS :

'Ihc analyuml msn'uctxons (rcfcrencc 1 list five compounds for VOA that the labomtcry does
not routinely report, as indicated in the letter from H. L. Anastos (reference 4).. The laboratory -
was requested to perform 2 tentatively identified compound (TIC) search for these compounds. -
These compounds were not dctecwd in either of the two samplcs. YHowever, several other TICs |

. were identified, as discussed below.” TICs are idertified by the instrument library search based-

“only on masses in the spectra and are not based on retention times or verified with independent

check standards; These compounds could be misidentified because of matrix effects. The .
‘conccmranom are tsumated based only on the nearest internal standard and a prcsumcd response
: factorofl . < T .

For samplc Bl'TN46 (SO3M000525) SVOA, an :.mlcnown phthnlate was rcportcd asa ‘I'IC.
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'-mcthylcnebns[&:ct1-butyl—4—ethylphenol] (CASi# 88-24-4)

. was dctected with astxmmed conccnu-auons of3 0c+3 ng/Kg in the MS and 5.5¢+3 pg/Kg in the
‘ MSD -

For samplc B17TMS (803M000534) VOA, two compounds were dctccwd as TICs in the sample
portion as well as the MS and MSD.: Bromobenzene (CAS# 108-86-1) was detected with an
estimated concentration of 4 0e+3 ug/Kg in the sample, 4.2¢+3 pg/Kg in the MS and 4.1e+3
pg/Kg in the MSD. Estimated concentrations of hexachloroethane (CAS# 67-72-1) were

8.5e+4 pg/Kg in the sample, 9.0¢+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/Keg. Tridecane
(CAS## 629-50—5) was only dctccted in thc MS w:th an estimated concentration of 1.0¢+3 pg/Kg.

000017
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No qthcr compounds were reported as TICs from either the VOA or SVOA. for the two samples.

5.8 TARGE’I‘ QUANTITATIOVLIMITS :

“The laboratory was unable to meet all of the requested targct quannmhon limits due to necessary
dilutions of the samples. These dilutions ensured analyte concentrations did not exceed
calibration ranges and avoided contam1natlon and cany—ovcr problcms The laboratory uscd the
larg:st fcasnblc samplc sizes.’ , .
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6.0

ANALYI‘ICAL PROCEDURES

Table 8 pr:scnts the 222-8 Laborar.oxy armlyncal proccdurcs used to gencrate the reported

NH— ammonium.

ic- nonchmmnognphy

Ao

Total U—total uragium - . - ") '-'. -

ICP — inductively coupled plas.ma
ICP/MS — 1CP/mass spccu-omcuy
AT/TB - toml alpha/total beta -

GEA - g:a.mma encrgy annlym

-

Notest -

Acld d1gw. proccdum: LA-SOS-I 63 R:v D-1
Water digest peocedure: LA-504-101 Rov. 1-0

results.
Tnble 8. Analytical Procedures.
' SR Pre tion . Analysis
Anal_y 818 . Prmure Procezﬂnre
" Inorgsnic Analyses
pH Direct - LA-212-105 Rev. DO
Hg Direct . LA-325-106 Rev,. 5O
CN Direct - - LA-695-102 Rev, I-2
NH, g o Water Digest - * { LA-533-101 Rev, K-0
Ic Ut Water Digest LA-533-107 Rev. C-2
‘[ Sulfide -~ - Direct. - LA-361-101 Rev. A0
| ToulU ‘Acid Digest LA-925-009 Rev, D-§
IcP "Acid Digest LA-505-16]1 Rev, D=1
ICP-MS - ' Acid Digest- . LA-506-101 Rev. C-0 .
T ’ Radlonuclide Analyses L L
ATITB - " | Environmental Digest - LA-508-101 Rev. [.1.
GEA Environmental Digest” LA-548-121 Rev. F-5
®3r Environmenta] Digest LA-220-101 Rev, F-0
128p B Environmental Digest LA-933-141 Rev, H-7 -
Dip, DV, - . Eovironmental Digest . LA-953-104 Rev, D-0
MAm - o Environmental Digest : LA-953-104 Rev. D-0
' Organlemly';u . '
VOA Direct™ * - LA-523-118 Rev. A-2
sSvVoA - Organic Exmaction LA-523-135 Rev, A-1
PCB - Organic Extraction - LA-523-140 Rev. B-0
" Abbreviationst T T %se— stroatium-90
Hg - mercury L FNp - peptunium-237
CN—¢yanide* Bdpy - plutonium-238

mPu - plutonium-239/240 .
MAm - americium-241 .
VOA - volatile organic apatysis
SVOA = semi-volatile arganic analysis
PCB = polychlorinated biphenyls

" Environmental acid digest procedure: LA-544-101 Rev. cs
Organic extraction procedure: LA-523.138 Rev, C-2

UG‘H.
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. 3, Contining Calibration (Levels D, B} omsmememesormcns — mﬁ !

Calibr_atioh checked within required frequency? . — Yes No N/A

' Calibration check acoeptable?..... I _ .Yes No N/A
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5. Blanks (Levels B, C, D, E) — - ONA

. Method blank analyzed within required frequency? (Y= No N/A
Method blank results acceptable? ' '

' Analytes detected in method blank?
Ficld blank(s) analyzed? '
Field blank results acceptable?
. Analytes dctccted in field blank(s)?
' Transcnpuon/Ca!culauon Errors? (Levels D, EJ
* - Comments:

6 I.abommy Control s:;mpies or Blank Spike Samplcs (Levels C, D, E)... e IN/A
LCS IBSS a.nalyzad wulnn mqum:d frequency? {i ?cs )No WA
, LCSIBSS recoveries accepmblc? . . )N o N/A
 LCS/BSS traceable? (Levels DE)om. Yes No@3 - -
. LCS/BSS expired? (Levels DE) . -Yes No SZAD
" LCS/BSS levels correct? (Levels DE). . Yes No A
Transcription/Caleulation Errors? (Levels D, E) : Yes No @
7. Chemical Carder Recovery (Levels C, D, E) ONA
Chemical carrier added? N Yes No wA
Chemical recovery acceptable? : :
Chemical carrier traceable? (Levels D, B} - Yes N

-
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Chemical carrier expired? (Levels D, E) Yes No@
Transcription/Calculation errors? (Levels D, E) : Yes No@)
Commentst : ' '
8. Tracer Recovery (Levels C, D, E ) urﬁ
' “Tracer addcd? .. . : Yes No N/A. .
Tracer recovery acceptable? ‘ ' Yes No N/A
", Tracer traceable? (Levels D, E ) o....... Yes No N/A
. Tricer explred? (Levels D, E) ' . e Yes No' N/A
. Transeription/Calculation ervors? (Levels D, E) Yes No N/A.
. Commentss______~ Nt CA{-;‘LJ/‘-:.- SAe20 nmoTlad
e (Lot - -
VYA L
9. Matix Spikes (Levels C, D, E) _ ' ONA
‘ _Ma:riéc sp;xkc analyzed?...... : : Yes ANo N/A
Spike recoveries acceptable? : : ' !I Yes ;:o NA
Sfaikc source mccablé? (Levels D, E) . Yes No
Spike source expired? Levels D, E.... — Yes No %
Transcription/Caleulation Extors? (Levels D, E) Yes Nn@
Comments:_

o)
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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 J

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 ]

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) 947-3354

EFax: (866) 252-5816

Site Pager: 85-7344
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