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Date: 
To: 
From: 
Project: 
Subject: 

June 15, 2006 
Fluor Hanford, Inc 
_Environmental Quality Management, Inc. 
216-Z-9 Waste Site Vertical Borehole (Borehole C3426) 
Data Validation for Strontium-90 Analysis 

INTRODUCTION 

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

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. 
Appendix 2. 
Appendix 3. 
Appendix 4. 
Appendix 5. 
Appendix 6. 

Glossary of Data Reporting Qualifiers 
Summary of Data Qualification 
Annotated Laboratory Reports 
Laboratory Narrative and Chain-of-Custody Documentation 
Data Validation Supporting Documentation 
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 
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• Laboratory Blanks 

Blank samples are analyzed to determine if positive results are due to laboratory 
reagent, sample container, or detector contamination. If blank analysis results 
indicate the presence of an analyte above the minimum detectable activity (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. 

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. 
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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. 

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

Completeness 

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

MAJOR DEFICIENCIES 

None 

MINOR DEFICIENCIES 

None 

REFERENCES 

HNF-20434, Rev. 0, Data Validation 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). 
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Appendix 1 

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

u 

UJ 

J 

R 

UR 

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. 
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Appendix 2 

Summary of Data Qualification 
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DATA QUALIFICATION SUMMARY 

SDG: REVIEWER: DATE: 6/15/06 PAGElOFl 
222S20030369 JRJ 
and 
222S20030383 

COMMENTS: No data was qualified. 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 
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Appendix 3 

Annotated Laboratory Reports 
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Attachment l 

Narrative 

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

1.6 INTRODUCTION 

Two soil samples from the 2 16-Z-9 characterization borehole were received at the 222-S 
Laboratory; sample B17N46 on October 27. 2003 (sample delivery group [SDG] 
222S20030369), and sample Bl 7TM6 on October 31 , 2003 (SDG 222$20030383). The samples 
were analyzed in accordance with the 216-Z-9 Trench Characterization Borehole Sampling and 
.4nalysis Concu.M'encefor AnalyJical Requirements (analytical.instruetions:), the. 222-S 
Laboratory Quality Assurance Plan (reference 2), Semi-Volat11e 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 mclu.ded as Attachment 3. Copies of the chain of custody, Request for 
Analysis, and Generator Knowledge Information forms are included as Attachment 4 . 

For sample Bl 7N46, all d.et.ected 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 Bl 7TM6, a very high concentration of carbon tetrachloride was detected during the 
anaiysis of the low level sample (S03M000533), and the results obtained for that analysis were 
unusable. The reported results were obtained from two different dilutions of the high level 
sample (S03M000534). 

2J) SAMPLE APPEARANCE A."'ID HAl\TJ>LING 

Both samples (Bl 7N46 and Bl 7TM6) were described as moist soil. The samples were not 
.bomogenous, consisting of a mixture of course sand, "pea" gravel and pebbles. 

The samples were stirred with a spantla prior to removing aliquots for analysis. However, with 
this type of sample, this method was not sufficient ro achieve homogenization. The Laboratory 
does not have appropriat.c equipment to brrind this type of sample ro achieve better 
homogenization. This non-homogeneity is noted by the elevated results for the relative percent 
difference (RPD) between 5ample and duplicate results for some analytes. 

For sample Bl 7TM6, the aliquots for both the Iow level and high level VOA were each provided 
in a single amber gl:ass bottle with no preservative. Because the bottles bad t.o be opened in a 
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hood to obtain aliquots for analysis, the sample integrity was compromised and the results may be 
biased low. 

For sample B 1 7N46, pre-weighed vials containing preservative, water and a stir bar were 
provided to the project for collection of the aliquots for lo•w level VOA. At the point of sample 
analysis, the chemical technologist noted that custody tape and additional labels had been added to 
the vials, which made it difficult to determine the weight of the samples. An attempt to determine 
the weight of the samples was made by weighing the vials as itteived, and then again after they 
were emptied and dried. The weight of the pr~ervative added to th.e vials was already known. 
The stir bar weight was estimated based on the average·weight of 5 stir bars. The weight of the 
water· was estimated to be 5 g based on 5 mL of water. This all.owed an estimate of the extta tape 
and labels to be made, which then allows the sample weight to· be estimated. 

3.0 HOLDING TIMES 

Tile analytical instructions (reference 1) requested that the laboratory make every effort to meet 
the SW-846 holding times for VOA. The holding times were not met fur either sample. For 
sample B 17N46, the balding time was not met because of a combination of the 7-da.y delay 
between sampling and deti:very of the samples to tbe laboratory and instrument operation 
problems. For sample Bl 7TM6, the holding time was not met because of instrument operation 
problems. 

4.0 ANALYI1CAL RESULTS · 

The Data Summary Report, inciuded as Attachment 2, presents the analytica1 results for the 
requested analytes. In this table, solid samples that were prepared by water digest are indicated 
with a .. vr in the A# column. An .. A" indicates an acid digest of a solid, and an "E" indicates 
that the stronger acid soil lea.ch procedure was used to prepare the sample prior ro analysis. 
T ypicaHy, if there is no iettec identifier in this column, this indicates that the analysis was 
performed on a direct subsampie with no separate preparario~ or with sample preparation that 
was included as pa."1 of the analytical procedure steps. 

Note that for the ion chromatography (JC) and inductively coupled plasma (ICP) spectroscopy 
analyses, the results reported for the blank are actually µglmL, rather than µgig as indicated in 
the Data Summary Report. 

5.0 .QUALITY CONTROL RESULTS (QC) 

5.1 LABORATORY CONTROL STANDARDS 

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 Ol'ganic analysis (SVOA) of sample B 17N46 (S03MOO0S.25), one of the 11 
compaunds (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. 

2 U 
'
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For the SVOA of sample Bl 7TM6 (S03M00053 7), 5 of the 11 compounds in the LCS (the acid 
compounds) 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 a new standard gave acceptable recoveries.. 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. 

S.2 METHOD AND PREPARATION BLANKS 

For most analyses., no analytes were detected iin the method or preparation blank.. However, for 
the IC analy«is of sample Bl 7N46 (S03M000553), chloride was deteeted in the water digest 
pmparation blank. Toe sample was. re-prepared two additional times and these results. were 
detemlined 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 con.ccntration 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"/o 
because of this contamination. 

Nitrite was reported in the blank prepared and analyzed with sampie Bl 7TM6 (S03MOOOS61 ). 
The blank result was greater than that reported for the sample. This sample was also re-prepan,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 we:rc 

· performed. The contamination issue is still under investigation. 

For the ICP analysis of sample B 17™6 (S03M000559}, lead (Pb), antimony (Sb), and zinc (Zn) 
oontamination were detected in the acid digestion preparaHon blank. The concentration of Zn in 
the blank is less than 5% of that detected in the sample and was considered iinsignificanr in 
accordaace with QAPP-016 (Clark20O3). 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. The:s~ 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 detection limit. and previous results indicated that neither Pb nor Sb are present in the 
sample. Therefore, the retrults tep0rted for Pb and Sb .for the sample portion should be 
ccmsidered biased high due to contami:nation. 

S.3 DUPLICATE ANALYSES 

The requested pMC'ision for analysis was a relative percent difference (RPD) ±: 20% for 
radionuclides and± 30% for all other method:.. Most analyte results met these criteria. except as 
noted. below. 

A duplicate sample was analyzed for both samples for most methods. However, after mosr 
analyses were completed, the project point of contact requested that the laboratory batch the two 
samples together for remaining analyses. Tnerefore, for the IC analysis, a duplicate was 
analyzed with sample B-17N46 only. 

For sample B I7N46, an RPD greater than 20% was reported for total beta anakysis for sample 
S03M000528. RPDs greater than 30% were reported for barium (Ba). cadmium (Cd), Pb, and 
Zn for sample 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 IO times the method detection limit The other high RPDs were·attributed 
to sample inhomogeneity and no repreparation and reanalysis was requested because the 
laboratory docs not have equipment available to provide adequate homogenization of this type of 
sample matrix. 

Fm: sample Bl 7TM6, RPDs greater than 20% were reponed for plutonium-239/24-0 (2391240pu), 
tborium-232 (232Tb), u:ranium-233 (233u}, and total ~eta analysis for sample S03M000540. 
However;, the counting error for the beta analysis is greater than 15% and the 233u result is less 
than IO times the method detection limit, so the RPD criterion is not applicable for those two . 
anaiytcs. An RPD greater than 3-0% was reported for strontium (Sr) for sample S03MOOOS59, 
but the cri1crion was not, app.iicable ~ause the sample results were less than l O times the 
method detection limit. The other high RPDs were attributed to ·sample inhomogeneity and. no 
repreparation and reanalysis was requested because the iaboratory does not have equipment 
available· to provide adequate homogenization of this type of sample matrix.. 

Duplicate analyses for' the SVOA and polychlorinat.ed bipnenyl (PCB) analysis was performed. 
by comparing a matrix spike (MS) with a matrix spike dupHcate (~SD). The results of this 
comparison are discussed in the next section. For sample Bl 7N46 VOA. both a duplicate and 
MSD were analyzed because some compounds were expected to be present in tlle sample. 

For sampleB17TM6 VOA, only an MS andMSD were analyud. However, since chloroform, 
tetracbloroethene and carbon tetrachloride were detected in the sample, but were not compounds 
present in the spike solution, the results from the sample MS and MSD analyses can. be 
compared as tripiicates to provide precision information for the analysis. The results are 
:presented in Table l and a per.cent relative standard deviation {%RSD) wa:s 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 ADalym Results for Sample B,17TM6 {S&3M000S34). 

Compoua.d 
Result MS MSD I ¾RSD l (µg/Kg) O'IIKe) (µg/Kg) 

allorGform 4.88e+3 5.46e+3 4;73e-;-3 7.7 

Tctnlcliloroedbane J.70e+4 l.76e+4 l.66e+4 2.9 

carbon telnchloridt 3.76e+5 2.87e• ·S 3.13e+S 14.0 

5.A MAT.RIX SPIKE AND MATRIX SPIKE 
DUPLICATE 

An MS samJ)le -.vas 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. Therefo .. e, for the total uranium and IC analyses, an MS was 
analyzed with sample B 17N46 only. 

MS samples were anal)'%C(i with. au methods except for pH. 239
~, 23~ 

90Sr, neptwrium~237 
(237Np), americium-241 (241Am) and the isotopes reported. by gamma energy analysis (GEA). 
For VOA and SVOA, the·analytical instructions {reference l) requested that the laboratory report 
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spilce recoveries only for the representative set of comp0tmds indicated in the letters from 
H. L. Anastos (references 3 and 4). However, for VOA, some ketones were pan of the standard 
mix used. Although the ketones wer.e not required to be reponed, for sample Bl 7N46, acetone 
and 2-butanone recoveries and RPDs were di scussed because those compounds were detected in 
the sample. For sample Bl 7TM6, the ketones weren't reported because they were not requested 
by cmtomer and no ketones were detected m the samples . . 

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

Most MS and/or MSD recoveries met the requi:rements in the analytical instructions (reference 
l ). except as noted below. 

For sample Bl 7N46 (S03MOOOS25), most of the SVOA spike compounds (except pyrene) fail.ed 
to meet the requirements. The low recoveries were attributed. to a possible matrix effect because 
the recoveries for those cmnpounds in the LCS were all acceptable ( except for n-nitroso-di-n
propylamine, as noted. previously). No reanalysis was tequested bec:a.'Use the sample matrix 
would still affect reanalysis results. 

For sample BI7TM6 (S03MOOOS37) 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 tri-n-but:ylphosphate 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 solution for this sample where a substantial dilution is 
required. 

For sample Bl 7N46 (S03M000522) VOA, acetone and n-butanon.e have high recoveries. 
Because the LCS recoveries. of these compounds were within the requested control limits, the 
high MS recoveries were attributed to a possible matrix effect that causes increased purging 
efficiencies for k:etones. Again, no r.eanal:ysis was requested because of these MS recovery 
failures because a reanalysis was not expected to improve the results. The results reported for 
these two compounds should be-considered biased high. 

The RPDs between the MS and MSD for the PCB analyses met the reqwrements in the analytical 
instructions (reference 1). Some of the RPDs for the MS/MSDs analyzed with the VOA and 
SVOA failed to meet the requirements. The failures were attributed to the previously discussed 
matrix effects, so no reanalysis was requested. 

The Data Summary Report included as Attachment 2 does not report the recoveries for the MSD 
analysis: or the RPD for the 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 Bl 7N46. 

Compound MS(%) MSD(%) RPD (o/o) 
Benzene 98 IOI 3 

Chlorobenzc:ne 104 100 4 

I, 1-Di.chloroeth.eslc ) 100 I03 3 
Toluene 95 92 3 

s 
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Tabie 2. MS/MSD Recoveries and RPDs. for VOA for Bl 7N46. 

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

· Trichloroctbcnc 115 119 3 

Ace10ne 158 t 172 t I 8 

2-Butanone l40t I 190 t - 30 t 

t • spike recovery or RPO filled 10 meet. customer requirements 

Table 3. MSIMSD Jh'coveriei and RPDs for VOA for Bl'TTM6.. 

Compound MS.(%) MSD(o/•) RPD(o/o) 
Benzene 110 1?5 4 

Cblo:obc:nzcne ll4 116 2 

1,1-Dichlorocthene 98 11 l 12 

Toluene 110 li3 3 

Trichlotoethcne 102 103 l 

Table 4. MS/MSD Recoveries and. RPDs for SVOA for Bl 7N46. 

Compound MS(%) MSD(o/o) RPD(%) ! 
[ 

Phenol 67 t 65 t 3 

2-Chl.ClQ!)henol 6 1 t 6lt 0 I 
l ,4-Di.chlorobenzene &t Dt 48't 

N-Nitroso-di-n-prapylamin.e 35 t 42 t 18 l 

' 
l ,2,4-Trichlorobenz.ene 3"' ... .> I 36 t 9 

4-Chloro--3-methylphenol 55 t 62t 12 I 
Acenapbthene 64 t 66 t 3 

4-Nitrophmol S3 t 65 t 20 

2,4•Dilliil'Otowene 54 t 63 t 15 
J>entacllloropbmol Sit 63 t 21 

Pyrene 88 92 4 

t • spilcc recovery er RPD failed to ~ et customer requirements 

Table 5. MS/MSD Recoveries, and RPDs for SVOA for B17TM6. 

Com,pouad. . MS(%) MSD(%) RPI>(%) 
rhenol 70 t 89 24 
2-Cblorophcnol 77 90 16 

1,4-Dichlorobenzcne 48 t 55 f 14 

N-Nilroio-di-n-propylaminc 23 t 47 t I 68t 
1,2,4-Trichlorobemefle 47 t 67 t 35 't 
4-0iloro-3-methylpbenol 64 t 55 t I 15 t 
Accmaphthene 56 t 65 t 15 + 
4-Nittopbcnol Ot Ot j 

NIA I 
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Table 5. MS/MSD Recoveries and RPDs for SVOA for Bl 7TM6. 

Compound l MS(%) MSD{°/o) 
2,4-Dioitrotoluene I Ot Ot 
Pentachloropbenol I - Ot I Ot 
Pyrenc l 50 't I 59 t 
't - 5Pilce recovay or RPD fiul ed to meet customer requirements 

NI A - calculation not applicabie 

RPD (0/4) 
NIA 

NIA 

16 

Table 6. MS/MSD Recoveries and RPI>, for PCB for Bl 7N46. 

Compowul MS(%) M&D(o/·) RPD(%) 

Aroclor 1254 76 72 5 

Table 7. MS/MSD Recoveries and RPDs for PCB for Bl 7TM6. 

C4mpou.nd. MS(o/•) MSD(¾) RPD(%) 
Aroclor 1254 l20 106 12 

5.S SURROGATE RECOVERIES 

I 
j 

SUJTogate 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. 

Surro~ standard recoveries for VOA for sample B l 7N46 (S03M000522) met the 
requirements in QAPP-016 (reference 2). For the VOA for sample Bl 7TM6 (S03M000534), 
dibromofluoromethane (DBFM) failed high by 4% on the sample aliquot. This failure was 
attributed to interference from the adjacent carbon tetrachloride peak, which exceeded the 
calibration curve and saturated the detector. This surrogate passed on the MS and MSD and on 
subsequent reanalysis of the diluted extract. Therefore, the reponed sample results were 
considered acceptable. 

Surrogates standard recoveries for PCB for sample Bl 7N46 (S03M000522) met the 
requirements in .QAPP-016 (reference 2). For the PCB analysis of sample B I TTM6 
(S03MOOOS38), the recovery for decachlorobiphCll.yl in the LCS was slightly high. However, the 
reported r:esulrs 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 Bl 7N46 (S03M000525), the recovery for niirobenzene-dS (one of 6 
surrogares) failed to meet th.e requirements in QAPP-0 16 (reference 2). Administrative limits are 
set at 50% - I 00% recovery. Recoveries for nitrobenzene-d.5 ranged from 0% - 10% in the 
meth<><i blank, LCS, sample, MS, and MSD. Toe other 5 surrogates all had acceptable 
recoveries. The cause for the low recovery is unknown, however, the other base-neutral 
compounds that were $piked appear to be unaffected. Of the compounds of interest, only 
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n-tributylphospbate is in the base/neutral class. It is not chemically similar to nitrobenzcne-d5 , 
and is not likely to be affected by the poor recovery. 

For the S.VOA for sample Bl 7TM6 (S03M000537). row surrogate recoveries were obtained 
because of the required 50-fold dilution. As discussed with the MS and MSD recovery failures, 
no reanalysis was requested based on. these low recoveries. The sample results are considered 
usable. 

5..6 OPPORTIJNISTIC ANALYTES 

The analytical instructions (reference t) requested that the laboratory repon 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 Bl 7N46 (S03M00OS25), two opportunistic compounds. were detected in the samp1e. 
Dim.ethylpbthalate ( chemical abstract system (CAS) number 131-Ii -3) was detected with a 
co.ncenttation of l .3-8e-+3 µg/Kg. Diethylphthalalt (CAS number 84-66-2) was detected with a 
conoentration .of 4.3 le+ 3 µ.g/Kg. Both ·of these results should be considered estimates because 
they were not greater than 10 times the detection Iiinit of 960 µg,Kg. 

For sample B 17™6 (S03M000537). no opportmlistic 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 frcnn H. L. Anastos (reference 4 ). The laboratory 
was requested to perform a tentatively identified compound (T[C) search for these compounds. 
These compounds were not detected m either oftb.e two samples. However. several other TICs 
were idemifie.d, as discussed below. TICs are identified by the instrument library search based 
only on masses in the spectra and are not based on retention times or verified with in.dependent 
ch.eek standards. These compound.$ could be misidentified because of matrix effects. The 
concentrations are es.timate.d based only on the nearest internal standard and a presumed response 
factor ofl. 

For sample Bl7N46 (S03M000525) SVOA, an unknown phtbalate was reported as a TIC. 
However, this unknown phthalate was also detected in the LCS and the preparation bhlnk 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-butyl-4-ethylphenol) (CAS# 88-24-4) 
was dttectcd with estimated conce:ntrarions of3.0e+3 µg/Kg in the MS and 5..Se+-3 µg/Kg in the 
MSD. 

For sample Bl 7TM6 (S03M000534) VOA. two compounds were detected as TICs in the sample 
portion as well ar. the MS and MSD. Brornobenzene (CAS# I 08-86-1 ) was detected. with. an 
estimated concentration of 4.0e+3 µg/K.g . in the sample, 4.2e+ 3 µg/Kg in the MS and 4.1 e+-3 
µg/J(g in the MSD. Estimated concentrations ofhexacltloroethane (CAS#67-72-1) were 
8.Se+4 µ~ in the sample. 9.0e+4 µg/Kg in the MS, and 8.7c+4 µg/Kg in the MSD. In 
addition. nonanal (CAS# 124-19-6) was detected in the MS with an estimated concentration of 
3.9e+3 µg/Kg and in the MSD with an estimated conceni:ration of2.2e+3 µg/Kg. Tridecane 
(CAS# 629-50-5) was only deteeted in the MS with an estimaied concentration of 1.0e-r 3 µg/K.g. 
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No other compounds were reported as TJCs from either the VOA or SVOA for the two samples. 

S.B TARGET QUANTITATJON LIMITS 

The laboratory was unable to meet all of the requested target quantitation limits due to 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 
largest feasible· sample sizes. 

9 

21 



6.0 ANALYTICAL PROCEDURES 

Table 8 presents the 222-S Laboratory analytical procedures used to generate the reported 
results. 

Table 8.. Analytical Procedures. 

Analysis 
Preparation Analysis 
Procedure Procedure 
laorgauic A.lwyses 

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

H~ Direct LA-325-106 Rev. C'-0 

' CN Direct LA-695-!0•2 Rev. 1-2 

Nt4 Water Digest LA-53,3-!01 Rev. K-0 

IC Ware: Digest LA-533-i0,7 R:,v. C-2 

Sulfide Dire.ct LA-361-101 Re.v. A-0 

TotalU Acid Digest LA-9~-009 Re\•. D-5 

ICP Acid Digei.t LA-505- 161 Rev. D- 1 

ICP-MS Acid Digest LA-506-10 1 Rev. C-0 

Jtadtoneclide A.u}ysu 

ATrE'B En\•iromnental Dig:st LA-508-101 Rev. 1-1 

GEA Envi.ronmeaw.1 Digest 1 LA-548-121 Rev. F-S 

~r Environmmtal Digest LA-220-101 Rev. F-0 

m~'P t Envi.ronmemal Diges.t ! LA-933-141 Rev. H-7 

mPu,2J~u Environmental Digest LA-953-104 Rev. D-0 

l4lAm l Envi.ronmemal Digest LA-953-104-Rev. D-0 

Orpwc A..a.a)yMt 

VOA 
SVOA 

PCB 

Abbffl.•1aliom: 
Hg-m=:cwy 
CN-cyamde 
NH. -ammenium 
JC - ion chromato~y 
Total U - 101&1 unnium 

Direct 

Organic Ex.traction 

i Orpnic E.x.tracti.on 

ICP - inductively coupled p~ 
£CP/MS - ICP/l'QI.S5 spectrome1ry 

A T/l'B - total alpha/total beia 
GEA - pmma energy analysis 

No:K! 
Acid ~e$tprocedure: LA-SOS~l63 Rev. D-1 
Waterdisestpnx:edure: LA-504-10I .. R.e.v. I-0 

LA-523-118 Rev. A-2 

LA-523-135 Rev. A-1 

LA-523-140 Rev. B-0 

~Sr - strontium-90 
mNp - nep,nmiwn-237 
™Pu - phnonium-238 
239,

2'°Pu - plutonium-239/240 
241 Am - amc:ricium-24 l 
VOA - volatile organic. analysis 
SVOA - semi-volafil~ organic analysis 
PCB - polychlorinated bipbenyls 

Enviro.nmem:a1 acid digest procedure: LA-544-101 ROY. C-5 
Orgaruc cxtraefioo procedure: LA-523- l3& R&v. C-2 
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Gt'OIJP 10 No. (FOi' lab llff-Dnly) 

REQUEST FOR SAMPLE ANAL YStS (RSA) 

1. Sample Orlgin 2 .. Dal& Sampled J "· R11<1ues.tx:1rs. Name 6. CACN/COA 17- eo«tc«ur 
7-16-Z-.9 rh,.- . Borehol~ 10/29noo3 SJ Trent 

. Ci.istomat/Projec:I ~ 3. Su'bmllted Sy I s. Raqms1or~ PnoneJMSIH/FAX 

373-5869 A0-2? 

8. Cust- ID No. 
8. L.abonrto:y ·hO. VOll.lmt it. Mattix 

12. Req!Jffted Anal~ 13. E,cpected Range Sa~No- of Sample- Of Sample 

B-7'l'M6 500 gm soil S.ee Cha.in of Custody 200 uCi Pu 

,~. Sample Cli5:pol:ition Sam?)e(5) Do,;e R81e et Contact 

18)Ratumto~r 
0 Samples. ir,,unct to c:onlaln PCBs wtU be. reCumed to the customer 

0 Oi&ooM,ot per facill!:y proc:e4la'eS wllh appried cnargea .. for anal~ and Gliapoa&I HPT Signaun 

1$. QC~d '8l Per2J2.S l.abolalcryQlolllily Mlll.lflll'ICe Plan (HNF-SO-CP-QAPP-0'16) 

~ Olrler (ht reference doci.anent or auacti) 216-Z-9 Analvtical lnstructions 
16. lipec:ial lnsiruc:tlons (Spoclal Slor:age Requliements. Repcrtilig, format. hold'lng time$. etc.) 17. Reqµa&le(l Tumarouna Time 

See 216-Z-9 Ana.l.yticiil ! n-::.structions. 0ZWMkl Q4WN1cs 

~Other 60 da~s 

18. Selllpl8~1y. HI. Chain of ~y UtJ H H .~; 
D No @Ya 

Cat. Time 
NlWnbet: 

MCOZ-365 (03102) 
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GENERATOR KNOWLEDGE. INFORMATION 

2. List~ la~ or dllaipllcm at p,oc:aullat Plt)ducad. ~e. ·0tlilldesc;dpllon cl Al'l1PI• aourc=e: 
216-Z-9 T:cench DHAPL 1nveatigation 

2- U.all ~--8114 ~UNciallld wllh fllil;-ie or media IIWWUampled,regaRllflaof;CeRCl.Aal&lu$. 
a) ~t»--«mlain,anyOIMfO!bl,~~_.,.eodM'1 , 

1q~•---,•ai.~---.....aat_,._~/$..,...,_~•~wroh. 
LlstJtederal W..Cocfc(S): Ult~$): 

Peed.: Ovos 
UCodM: Ova 
KCocas: Ov• 
FCodel: 1"00l. C&rbcn tet:raehlcrilie @Yes 

· b) Uat IPf"lctlM ~---... lalh polllt, ptl, conslluenls, and canoa,,tratlens •approprlala. 
0001: 01'Pc-t00"F OF?~oo~ ·- D DOT Olddlzer ov. 
0002; Daittsz • lltt?:1~ D Sdld Coffoslve (WSC:2) Oves 
~ Oc,,.n1a. • Su!lae OWallWRACiw 0olh6r Ov. 
D0CM-004S (latdy~waa1101undoonoen1rtien,t); 

(I.e., per~ former. Ovu uplcslw,alr IUC!iv•) 

@No o~ 
(i)No o~ 
®No o~ 
•No 0Unia-

®No o~ 
@NP e~ 
@No o~ 
(i)No o~ 

Cl ~iJ1l~~~~(UHCe)rwonatitycpec:ladlobei:w-,t,.aftditbeit~l181maybe 

N/A 

d) Ult_,.,.knooi141 Land Ol..-al Ralll1icllarlS Cf.DR) 1111lmt gc1a. lla;iplic:lble (.CO CPR 268,,,40): 

11/A 

•> uai.,.,, ~ ~ Sl:n~~ ccdos: cnot,ag~lf 
WT01: Q Y• (i> No Q IJnllaOwn t.delllllyraguwed) 

WTG:t Q Y• @ No Q UniCIIGMn 

W001:: Q.Yu @No Q~ 
USt.ci:inlliu1rnnnd caflCalltrdonc:: 

("Staca mixlurc rlllll m- i=nltall:.llly) 

W?01 : Ovas @No o~ 
WP0i2: 0 Y• @) 11110 Oun~ 
W~: Ovea (i)Na o~. 
l"OI»:• Q Y• @ NI:> 0 ~ 

OY• @No QUnllnoMl ,QAnal)lels~ 

ust~nlflPl)liQlble: -------------------------------
11,a.llNll.atM - atthoePClla'? t-TSeAPCa HaNad lftll u.tGvlOa, ~1-GO) 

D PCS UQ.1.1» WIISle D PG!· Balk Pr0c:luc:t w.- • f'CS, Traaati:itmar ~ ppm D IJnkftclwn 

0 PCB ~on w-. • -PCB MD W;aSie D PCBoanlalrinaled aieclric:al equipmlnttca~Q 4'500 ppm 
0PCa&pa1.M1111111a1 OPCe-11am 001t1cPC8Was111CliSl) __________ _ 

"ldllsmalarla!TRU? ov• O* (i) UnllnOWl'I U u ;\ O :; O 
6 ACQJMCY OFINRil'IMATIOH 

laud Ollmll' I , d0-tnc!Md"8J& 
--.dlnl:iil, 

Pllnt,~Scln 

· P1ga l Cf 1 
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Appendix 5 
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HNF-20434 REV·O 

APPENDIXA 

RADIOCJt£MICAL DATA VALIDATION CHECKLIST 

f a.•n•---·· • f:5' - r::::s:· "~"1rl yu'fscvcw -·······~·-·-·--- ___ _,..,.......,.,_.___......., __ S?::r? wv51-CJbY 
. ,M a•• • .., • ...,.,,..,. __ Zfi -- ~!12.!, .,.__ -- ..._ - .- l ..-.~...,r'""- J J .-J ..... } 

ANALYSES PER.FORMED 
~~~-..... - · ·- , __ -- -
SAMPLES/MATRIX 

1. Contplcte-ness.----------·-··-,---·-··--·-····-····--·--···--·····-·---···•· • NIA 

· Tccbnieal verification forms pr-..sent'? ·-··-··-----·····-·-·····-··· .... - •••••• _ •.• Go NIA 
Comments: --~-------------------------.. ~---------------------

twr · Gz 
2. Initial Calib:ation (Levels D, E) ·-··--·-··--··---·---···-· ....... .-. ... - ....... _ ... ~ 
lnsttumcnts/detcctors calibrated?---·--··-···---···---···--····---···-····· ........ Y cs No NJ A 

Initial cabbration accepatl,ie7 -·-·-----··--···--····---····---·····-·····--···Yes No NI A_ 

Stantbn:!s NIST tr.sceable? ---···---·--·-······ ..... _ •.••• _ ........ _ ........ _ ..... Y cs No NIA 

S&llnd:uds Expired? ----·-.. -------·-·--·-··--·-.. --.... ____ •• _ .................. _ .... _. Y cs No N/ A 

Calculation cheek acceptable?--·-····· ....... _ ........ _ •• _____ .. ___ . __ .... _ ... _ .. Yes No NIA 
Commcntr-_____________________________ _ 

A~l 
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HNF-20434 REV 0 

3. Contimli~ CaUbration (Levels D, E)---···-·---·--····--····-·--·-··--····-----··-✓w:.. 
Calibr.ttion checked within required frequency?···-······-·---·-·········--····-····--·-Yes No NIA 

Calibration check acceptable? ....... - ............. _____ ····-···--······----·-·-···----·-Yes No N/ A 

Calil:ntion check stmcmds traceable?--·-····-·-····-·--·····--··-···----Yes No NI A 

Calibration cheek standards c::xpired? ............................ ·-····----···---·-··--···-Ycs: No NIA 
Calculation check a.eceptnble? --··-----··-· ........ _ •••••• _ ....... _ •• ________________ Y cs No NIA 
Comments:. ___________________________ _ 

4. Backgmund Counts, (Levels D. E) ------···-··--······-····--····~-----··--··-·-·-· ~ 
BacJc:round Counts cheeked within required. frequency?--····---····-····-····· y cs No NIA 

~ Coun~ acceptable?--------·····----·---···-·--·-··-·---·-----·-Yes No NIA 

Calculation check acccptablc? ........ --........ _.,, ______ ·-···---···--···---·-···-Ycs No NIA 
Comments: ___________________________ _ 

A-2 
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S. Bl:anks (Levels B. C. D, E>--··------····-·-.... __ , __ .... --.. --... _ ... _ ...... • NIA 

Method blank analyzed withln required frequency']_ .... -··-····-·····-··-····--·( 0o NIA 

Method bl:tnk results aceepuble? -··-·--·-••nN••-···--·-····--·-·-··-··-··®o N/ A 

Analyt.c:s detected in method blank? ·-··-···-····-·-···-···-·····--·-····-···-·-··-·y cs. ~IA 

Field blank(s} analyzed? ···-··-·-·--··-··--···-·-·-----····---·····-···-·-·-·y cs@N-1 A 

Field. blank results acceptable? --·-·--·-··--···---··--·--.... _ ..• _. ____ y cs No 7A 

Analytes detected in fi.eld blank(s)? ......................... -·----·---····-···-··--·Yes N NIA 

Transcription/Calculation Eno?$? (Levels D, E)-·-·-·--··---····-···· ...... -.Yes NIA 
Comments: ________________________ _ 

6. I..abomtory Control Samples or Blank Spike.Samples (Levels C, D. E) -··-·--····-··-• NIA 

LCS /BSS analyzed within required frequency? --·-·-·-·• .. --··-· ..... -*~No NIA 

LCS/BSS recoveries. acceptable'? ·-·--·-·--··-·-···---···--······--~0 NIA 

LCS/BSS traceable? (Levels D,E) ····-··--··----·---.......... _ ................... __ Yes No@ 

LCSIBSS expired? (Levels D,.E) ............ ·-•---·--···-···--···-·· ....... - .... Ycs No W:, 
LCSIBSS levels correct? (I..evels 0-.E) ·---··--·--............................. _ ....... ___ Yes No (f![f;> 
Transcription/Cakulation Errors? (Leslcls D, E)----·-·-··-··---··--·· ........ - .. Ycs No@) 
Comments: ________________________ _ 

7. Chemical Carrier Recovery (Lcvc1s C, D, E)-··-·-·-·-·····-··---·-··---·· ......... 0 NIA 

Chemical catrier added? -··-·-·····-··---···----··---·-····--··---·· ....... ~0 NIA 

Chemical rccovcry acceptable?....... . ............. ·-:----·-· .. ·-···-···-•--@ No~ 

Chemical cattier tnsceablc? (Levels D. E )---·----·---··-···-···-·Yes N~ 

A-3 
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Chemical carrier cxpit"Cd? (Levels D. E). ···~·····-·-· ···---····-·-------··-···-·-· Y cs Noc;;;;J 

7mnsmptio.n/Calculation errors? (L...--vels D. E)--····---······--··-··---······--·····y es No<@) 
Comments: __________________________ _ 

&. 7racerR=:ovcry{Levels C. D, E > ·-·---····-.. -· ............ _ ••••••••• __ ....... "" ...... __ ,.m-fu 
T~ addcd.'2 ·---···-"··----··--··-·--··--······-········-··-····•-··-••Yes. No N/ A 
Tracer reco:vcry acceptable? .,-·---·-··----·-···· .... - ...... -. .... -, ......... _ •••••••• ._ .. Y cs No NI A 

Tr.,;cer traceable? (Levels. D, E }------··-· .. ······-··-.. ···-··--···-·······--Y cs No N/ A 

Tracer expired'? (Levels D, E) ..... ·-···-····-·-······-·----···--··--······--·······--Yes No NIA 
Transcription/Calc:ulaiion errors? (Levels D, E) ......... ·-·-··--· .......... _. _______ ...... Ycs No NIA 

a.m.,..,., ~:f ...,___,,_j,,;,, 54 .- [ o ,., er(,,.£. 

9. Matrix Spike$ (Levels C. D. E>-·-·····----· ........................ _ ... __ ..... _ ........ _ ....... • NIA 

Matrix spike analyzed'?··-·-·-··---·--···-·-·-·······---··--·--···--·····--··~,• es o N/ A 

Spike rccoveri<:s acceptable.? -···----·····--·-----····--····-·-·-···-·····-@-0 N/ A 
Spike source trac::eable? (LcvclsD, EJ.--·--·---····--··--···--·---··· .. ---·.Yes, No ~A; 
Spike source expired? Levels D. E>·--·····------·····--··--···-···--·······--· Yes No@ 

Tmns:rlption!Calcubtimn En'o•rs? (Levels: D. E).·-····-······-·-····-··----..... _ ........ _Yes No® 
Commenzs: ___________________________ _ 

A-4 
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10. DuplicaL.-s (Levels C~ D, E)---··---·-----····----·----·······-···-·· • NIA 

Duplicates Analyzt:d at required frequency? ··-···· ........... _. ________________ @~A~ 

RPO Values Aa:eptah!e7 ·-:----··---·-···--··--·····--·--····----·····-··~A..._ o, t,L,, / oC. 
Tramaiptioni'Calcttlation Errors? (Levels D. E) ·--······-··-····--··-----·--·---Y cs No @ 

11. Field QC Smnpios (Levol<C. D El--·-----------,----~~\ ~\oL 
Field-dupl~Cdt smnple(s) analyzed"! ----·-·-·-·--····-.. -· .... _________ y~/A . 

Field du:plir:atc RPD values a=cptab!e? -·-···---··---·--··---·-·-·-·-Y cs No@ . \ \ 
Field spli.t sample(s) amlyzcd? ---·-··-·-·-···-· .. ·-··---·----··-···-Y~~ , 1 '1 o(, 
FieldsplitRPD~accepcible? .. ______ , _______ ,. _________ yes ~@ 1 / 
~c:rfonnanee aud~t sample(s) mia!yzcd? ________________________ ... , ... - ........... Yes~~ ~ '7 (X, 

Perfomumcc audit sample JCJahs acccptabJc?----··-·-··-··- .. -· ... - ... _ .. ___ Yes N~ 

Commen..._· -------------------------

tl. Holdin; Times (All levels) 

Azc sample holding times i=cptable1 -··------·····----·-···---··--·-·-···--···-GNo NI A 
Commenu._· ________________________ _ 
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flNF-20434 REV 0 

13. Results and Deiection Limits (Alt Levels )-----·--·--------------·• NIA 

Results reported for all tcqwred s:unpte analyses? ·--·-····----•-•--@No N/~ 

Results supported in raw d;ir.a?(Levels D. E)--·----····----·----·-Yes No @.) 
Results Ac·ccptablc? (Levels D .. E) ·--··----·--------· ____ Yes No®A) 

Transcription/Cakulation errors? (Levels D,. E}----··------···--·---· Yes No@ 

MDA's meet required detection limits? ---------------@No NIA 
Transcription/calculation errors? {l..c:vets D. E) _______________ yes N@ 
Comm:ms:. __________________________ _ 
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Comments: ______________________ _ 
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Date: 
To: 
From: 
Project: 
Subject: 

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

INTRODUCTION 

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

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. 
Appendix 2. 
Appendix 3. 
Appendix 4. 
Appendix 5. 
Appendix 6. 

Glossary of Data Reporting Qualifiers 
Summary of Data Qualification 
Annotated Laboratory Reports 
Laboratory Narrative and Chain-of-Custody Documentation 
Data Validation Supporting Documentation 
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 

2 



• 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. 

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. 

3 



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. 

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

Completeness 

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

MAJOR DEFICIENCIES 

None 

MINOR DEFICIENCIES 

None 

REFERENCES 

HNF-20434, Rev. 0, Data Validation 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). 
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Appendix 1 

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

u 

UJ 

J 

R 

UR 

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. 
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DATA QUALIFICATION SUMMARY 

SDG: REVIEWER: DATE: 6/15/06 PAGElOFl 
222S20030369 JR] 

and 
222S20030383 

COMMENTS: No data was qualified. 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 
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STRONTIUM-90 ANALYSIS, SOIL (PCI/G) 

Pro·ect: FLUOR HANFORD 
Laborator : 222-S 
Case: SDG: 222S20030369 and 222S20030383 
Sam le Number B17N46 B17TM6 
Remarks 
Sam le Date 10/20/03 10/29/03 
Anal sis Date 01/12/04 01/12/04 

Radionuclides RTQL Result Q MDA Result Q MDA 
Strontium-90 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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Attachment l 

Narrative 

'FIN.A:L-REiP0RT-FOR.trHEJsOIL SAMPLES -FROM .2]6-Z,.:9;TRENCH -
: SAM'P~~ELIV~}t:£'/G~QUPS, 222820:0303:69 .AND ·222S20030383 . 

·
01:0· IN~~oyc;::noN 

. Two ~tl ~amples~fro;n th¢21 ~Z:"'9 characterization ~rehole -.yereteceived at_tbe 222-S 
. I:.~boi'.aWcy; ~ple'B 17N46 oriOcmber.'27. 2.003 (sampl~ delive,iy,group [SDG] 
· 222S.20Q303'69)f and,sa¢iP,1p~BJ'J.Tl\i16,iJ>n_October 31, 2003-($})µ"'222S.200303 8~}; The sa111ples 
. wefC:•ai'ial~ .in,acco~~ce .~th:ilie l16-Z,.9 Trench Charactet,izatio,n . Borehole.Sampling and 
.,Ai,q_f~si:s-Gpnaurr,en¢;efor;:Aiuz7J,1iea{#eqilirements ( analytical izjsfructions ),i.the 222.:S 
Lalfg/at~rylJi.pi(iyAsfyr4n~'~l~n-frderenc,e '2), Semi-f(olat,ile <prganic Compoi:ind Analysis 

_ : (refe:re1J<.e~); ~"<U<o,lad!!i!'Qlfi'!Afi/~1!JpoundJ4nalysis(iefetenc~-4); refercricedin:the•cov.er 
letter. · , . . . . -. . •, - . · · 

:kna;a Su~r,y,Report1~ incl1!_~ed_as Attachme11t 2. The oo~l~tio~-:betweenthe customer 
. sargpJefi(ie~tific~(ui llU{J\O~r.;an'dJa:bora.tory identification num_bers,is presented-in ,fue sample 

. · bt~down,.giag~.inc'lud~as,At1achment 3. Copies ofth~'Cbain of custody,.,R.equesHor 
A~ysisi,~q ,@eneratoi: ~owl edge !nformation forms are incltided as Attachment 4. 

,. .., -,,1_., . . ··' 

For~ple'BJ~46, .ajll d~~-~;COD:lJ)QWl~.for the volatile O;rg<!nfo.analysis (V.OA}were within 
·· thfp~li~rati?h:~,&e'for the an~y~~ of.the low level-santp1e '(S03M000522), so the sample for 
:ltigh~ley,"el VOA {S-03MQOO:S2~) did notrcquire analysis. -

· ·v•,-;· t: .-----}!;. :.. -:-· 

Forsatnplc::c,B17FM6, a,yery higb.eoncentration of.carbon tetrachloride was detected during the 
arialyiis;of:theio;Je~f samplpf{S93M000533 ). and the results :obtaihed t:or that analysis were 
·un~'ble,. ·_The~~ported·.re-stilts-were ·oB'tained from two di.ffe~ritdilutions-of the hlgl;l level 
.. :sariiiiie'tSQ3M0005.34f · · - •f ·_ · ··· . 

-2~0 ·~t)t-Ll(A.FPE~~CE AND HA~iDLfNG 

Botli sah]ples,(~·1-7.N~·~d'B1~6)'.were described as moist soil. The samples were-not 
h-om()genQus,'.iconsisting ()f amixt~iofcourse ·sand, "pea•~ gravel ·and'pebbles. 

·Toeisamp\~; <Wer~ stirred -~itb,~ :'ipatula,prior to remoYing aliquots for analysis. However, with 
tbis;~ :ofs~It1.P1e, this ·mep.i6'd;~ •I;iot: suffi cienHo achieve b~i:noi<mization. The Laboratory 
does 'not ·have-appropriate.equi11;ment to ;grind this-type of sanmle t9 :acliii;ve better 
homogen~io~.::'fbis non~h_2~ogeneity is noted by the ~levated"result:s for the relative_percent 
di~ (RIID,}-between sample.and,duplicate results for some analytes. 

•.'." ,.. • \;:, • '-<::' • • -~ • . • 

ror ~p1e ~171;M.6, .the8Jiq~R~s for both, the l_ow level and high--Ie.yel VOA were each p~~vided 
m -~ single ambe;r-~ass 'bottle w1thoo prese:rvanv-e. Because the bottles· had to be opened in a 

1 J}O HH H11 
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hood-to obtain aliquots for.~alysis, the samp?eintegrity was' compromised and-the results maybe 
biased low. 

For sample Bl 7N46, pre-weighed vials containing preservative, water and a stir ba:r were 
provided, to lh:e project for collect ion -of the aliquots for low level VOA. A t the point of sample 

· analysis, the chemical-technologist. noted that custody .tape and additional labels had been. added-to 
tho·vials, which made'it·difficult to determine the weight ofthe samples .. An attempt to determine 
the weightofthe'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·tbe vials was already known. 
The stir bar weight J.vas estimated ~sed o.n• the average· weight of :S· stir bars. The weigbt,of the 
water was ,estimated•tob.e$:'g ,based-on'.5ni.L of water. This allow~dan estimate of the extra tape 
an:d ]abels'to'be roade,:whi.ch then allows the sample y.,eight to be estimated. 

3.0 HOLDING TIMES 

The analytica:.l .insb'llctions ('reference -1) requested that the-laborat9cy make every effort to meet 
.the SW-846 holdi:qg times for VOA. ,:fhe holding times•were·n:ounet for either sample. For 
~pie Bl7N46, the holding time wasnot met beca-use·of a combination offue 7~day delay 
between sampling and delivery of the samples to the laboratory and instrwnent operation · 

;problettlS. 1-',or samp,le:Sl7TM6. 'the holain,gtune .was not met.because .of instrument operation 
pr,oblems. . . 

4.0 ANALYTICAL RESULTS · 

The Data.Summary Repon,.included.as,Attacbment 2,,presents ,tbe analytical results for the 
requeste,h.na)yres. h r thifyibJe,·,sol'!d•samples,that were -~ared by water digest are :indicated -
with a "'W'' incfue A# column. An"' Jf' ,indicates·an acid digest,ofa soHd, and an "E'' indicates 
tha,t the stronger acid·soiLleach procedure, was used to prepare the sample prior to analysis. 
Typically ,.ifthere is noJotte,r.identifier in this, c,olu~ this indicates that the analysis was 
per,form,ed pn,a direc:t ·sub~~; with~o separate preparation, or with sample preparation 1hat 
was-included as part of the-analytical procedure steps. . 

~ . . 

Note that-for the ion chroktogra-pl!y·{Ic) and inductively coupled plasma (JCP) spectroscopy 
· analyses; the results reported fur the blank are actually µgfmL. rather than µgig as indicated in 

the DataSummary Report. ' 

5,0 ,QlJALITY -CON'.m.OL RESlJLTS ·(QC) 

5.1 , LABORAT08-.Y~NT~OL STANDARDS 

Most lab.oratory control.standard (LCS) recoveries were acceptable in accordance with the 222-S 
Laboratory Quality Assurance Pfau {-QAPP-016) (Clark 2003), referenced in ,the cover· letter. For 
the semi-volatile organic analysis (SVO.A:) of sample Bl 7N46 (S03M000:525), 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% recovet:y. However, the reported recovery of 65% is typical of 
what is normally achieved fot-this .compound so no reanalysis was requested based on the low 
recovery. 

2 
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F-0r the, S:V:O_,i\ of sample Hl7TM6 (S03MO00S37), 5 of the 11 compounds in the LCS (the acid 
,conwoun:ds) had recoveries above;fue requested,range of 70% - 130% recovery. , Following .the 
analysis, the chenµst noted:-tt.~t the stan:datd migb.rhave been concentrated because of 
evaporation. Subseq~ent,an,a~ sis of a-new standardigave:acceptahle recoveries.. The high 

· recoveries could indicate a high bias·in the reported results. , Howev.er, beGause these-compounds 
were notJdex1tified in the-san;iple,-n:o reanaiysis ,was ;:equested ba.cred .on these-high recoveries. 

For m9sNmajyses,, no -~.j!yte:s were detected in·the method or_ preparation blank. How~ver, · for 
tb,eJCanalysis of-sample :Bl7N46 (S03-MOOOS53}, chloride was,<ietected in the water digest 
ptepata#pmbl.aroc. : ·'fhe:san,pJp was re_,-prepared ~o-addi~onal .times and these results were 

.. detenn:inedto be'fhihes, ,bll5e4-ori1heresiilisrepoite&:for.nitrite, Toe level of nitrite detected in 
• the other two'·blariks was:gieatersthan-~ idetected in 'the sample, The concentration -0.fc.hloride 
jnfue blanldirabout22%'o'fl;tbat felPOl'ted fttt the !iiariip1~: Comparison of results from the .other 
two-digestsmdicatesthatth~-repo~d sample:',resulis ate'biased high'by about 22% - 29% 

'because ottllis contamination. . . 

Nitrite w~ _reporte~ in the blarik~p~d .andana)yzed with,sample ·s ,1 7TM6 (S03M000561), · 
Toe,blank~t WSS'g_teater:than thai~~ported/for,the ·sam,ple. This •Sample was also re-prepared 

. :two .~dditi.<>nal times.· Af the time of this arialysis, the source .af the contamination could not be 
· .determined. . Because.no nitrite~WfiS detected;in the s11mple:, no additional preparations were 

perfo~. The ·co:1itaniinafion tssue:is:stiU-under :investigation. 

For the I~P analysis of ~l~;Bl 7~6 (S03M000559), lead (Pb), antimony (Sb), and zin.c (Zn.) 
contamination were:dete~~d,n:tp.e :a,ciddjgestion,prepanation blank. The conoontration .of Zn in 
'the blank is ·1ess ,fuan:·:5%o:61hat detectea in. the,samp1e •and was considered insignificant -in 
accordance with QA:PP--ffi'if(0fark 2003). However. the.concentration of Pb in the hlarik :is 78% 
of that measured in the sampl~.an<i~±he·Jevel~ofSb,in: the hlarik:-is 113% of that detected in the 
sample. These resultsarer~rte~:fro~the third prep~tion of the sample. No further 
digestions-were.-prep.ared-beC,ause .the ~licate results.fof'Pb and Sb were both less than the 

. .repo~d detect{on fanit, :anoiprevious,l'esults.indicated 'that neither Pb nor Sb are oresent in the 
. ~-ample. Therefore. the resul.ts reported,for Pb :and.Sb ,for the sample portion sh01tld be 
considered hiased high' due io:·con.tamination, . 

5.3 DUPLICATE ANALYSES 
i .·, 

The requested precisiolffor1anah'sis ,was a relarivel)ercent.difference (RPO) ± 20% .for 
radionuclides and ± ·30% foi: -alfother me;thods. Most analyte results-met these criteria. except as 
noted. below. 

A duplicate sample waS-~fzedforboth samples for most methods. However, after most 
analyses were completed; 1he,projectpoint ,of contact requested that the laboratory batch the two 
samples ,togefher,fo:r rem~jJil~•ana,lyses. Therefore, for-the IC analysis, a dµplioate was 
analyzed with ·sample Bl ?N4_6 Grily. 

For sample Bl 7N46, an 'RPO.greater-than 20% Wa$ reported.-for total beta analysis for sample 
S03MO,OOS2.8. ,,:R})I)g gr~~Jhal'.i · 30%'were reported .for,barium {Ba), cadmium (Cd), Pb., and 
Zn for sample S03M000527, and_ acetone-for sample S03M00052Z. The RPD criterion was not _ 
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applicable for,Cd and Pb, fa accordance with QAPP..,016 (reference 2), because the sample 
results wereilesirthan .·H}timesthe•method detection limit. The other-high RPDswereattributed 
to ,sample inhomogeneity aria no repreparation and.reanalysis was requested because the 
laboratozy doesnothave equipment available to provide adequate homogenization of this type of 
sample matrix. · 

For sample B l7'J;'M6/ RPDs greater than 20% were· reported for plutonium-239/240 (239a40Pu), 
thorium~232 (234."h), utanium-23.3 (233u}, andtota}~eta analysis for sample S03M000540. 
However,. thescounting .erri:ir for .the beta. analysis is· greater than 15% and the 233U result is less 
than 10 times the method '5etection limit, so the 1U>t> crlterion.-is not applicable for those two 
analytes. An··RPD greater::than 30% -was reported for strontium (Sr) for sample S03M000559, 

· but the cr.iterion., .was.not ~pplicable·b~cause:th&sample results \Vere less than 10 times the 
method .detecition];mit. The:oth-er high .RPDswere attributed to sample inhomogeneity and no 
repreparalion and .reanalysis was requ.ested'becililSe th.e laboratory does not have-equipment 
· available to, provide adequatehotnog:enization -0f thls-type . .of sample matrix. 

Duplicate an4Jyses forthe SVOA.ancLpolychlorinated oiphenyl (PCB) analysis was performed 
by comparing a matrix: §Fike .(MS') with a .matrix spik-e duplicate (MSD). The results of this 
comparisonare-discussedjn-the next-section. <For sample Bl 7N46 VOA, both a duplicate and 
MSDw.ere ariajyzed because some compounds were expected to be present in the S'arnpte. 

ForsampleB17TM6 V0.A, ·only an-MS and MSD were analyzed. However. since.chlorofonn, 
tetrachloroeth.ene art<:l .carbo~ tetracb:loride w9re 1detected in.the sample., but were not compounds 
presentfo 'the spi~ solution:. the-results Jromthe.sample MS and MSD analyses can be 
compared as triplicates .to·ptovideprecision·mionnation forthe analysis. The results are 
presented ·in 'fable 1 and a::i,ercent relative stapdard deviation {%RSD) was calculated to give an 
indication of:th.e precision; .';The\%R~Ds were]ess than 30%, which indicates that the analysis 
met the precision requir~nt. · 

Tabl~.1. Trlpli:cateAnaly,sis.Resul~ for Sample Bl 7l'M6 (S<t3MOOOS3.4). 

C<1mpo.. u.nd .. · ,.·Residt MS MSD I %RBD 
:(~g) ,(µg/Kg) (µg/Kg) I 

!• 

Oilotoform ·4.S8e+3 $.461:+3 ,,. 4.73e+3 7.7 

1.76e+4 l .66r:l-4 

Carbon tetrachloride .• ' ·· 3.76c+5 Z;S7e+5 3.13e,+5 14.0 

S.4 l\tATRIX: SPIKE AND MATRIX SPIKE 
DUPBICATE . 

An MS sample was anai~ed fur both samples for most methods. However,, after most ati.alyses 
were completed, the projec.( po.int of·contact requested that the laboratory batch the two samples 
toge;the:rfar remaining ~lyses_ Therefor.e. for the total uranium and IC analyses, an MS was 
analyzed with sample B-17N46 only. · 

MS samples·we.r~analyz~ witp;all meth.ods.except.for pH, 239/l°'10pu, 238?-u; 90Sr, ntn)tunium•237. 
(237Np), americiun1-24}(24}Am),and-thdsotopes reported by gamma energy analysis (GEA). 
For VOA and SVOA, theanatytical instructions (reference 1) requested that the laboratozy report 
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spike recoveries-only forthe representative set. of compounds mdicate<l it1 the letters from 
H. L. Anastos (references 3 and 4). Ho\vever. for VOA. some ketones. were part of the standard 
mix used • . Altho4gh,theketones were ;not requiredto ,be reported; for sample B17N46, aceton.e 
and 2-bu.tanon.ereco.vc:ries and RPDs·were discussed because those compounds were detected in 
the sample. Ror .sample·B 1 '7T'M6. lhe:ketones·weren't reported because they were not requested 
by custo!)ler and no ketones were· detected in the samples. 

For:PCB analysis, ·only aroctor-1254 i'.s in.eluded in.the m~trix spike bee.ause it is the aroclor most 
comrnon1ydetected in samples on. the. Hanford site. 

,Mo:st,MS·andJo:r: MSD tecoveries'llletthe requir~ents.in tbeana}ytical :instructions (reference 
t), except·as noted·below. 

For.saiµple Bl 7N46 (803MOOOS25); most of~ SVOA. ~pike compoti.nds. ( except pyJrene) failed 
to .meet the rcqum;ments. · The 1ow te(;Oveo~'wereattributed to .a .possible matrix effect because 
tb:e recoveri~ fo! ,those con.1po1:1nds in the LCS. were all acceptable (ex,cept: for n~ni.trosowdi-n
propylaniihe, as noted previpusly). ·No-reanal'ysis ,vas requested because the sample matrix 
woul.d,~lLaffect reanalysis results. ·· · · 

For sa171ple B FfTM6 {S03M000537) SVOA, .most of the compounds failed to•meet the 
requirements':for MS and:MSD recoveries 'because,ofithe ~0.afol&dilution that was required to 
·redu.ee the c:onsentratio.rt..of tri'-n .. buiylphosph,?te so that it was v.ithin the calibration range. No 
reanalysis·was -reg~estedbecause the·same:dilution wou!d:be requit;ed on the reanalysis and it is 
impta.~cal-to add,suffieient.~ike solution for this sample where a substantial dilution is 
required_ 

. For $mllple Bl 7N4~.(S03M000522),:YOA, ,acetone and n-butanone have high recoveries. 
Becaus~:.t1uflcs roooveries of th~,compoumil:s ~ere within the _requested contrtil ,limits, the 
bigrtMS recoveries wete~attributed #> a possible matrix effect that causes increased purging 
effic.iencies forketones: . . J\'.gai(\, ,no ~alysis was requested because of these MS recovery 
. failures bceause a -reanalysis was not _expected to improve• tbe results. The results reported for 
these.'~O;COi,llpOund<; should be considered :t;,iased high. ' 

The RPDsbetw.een the MS and'MSE> 'fur the 'PCB analyses.met the requirements in the analytical 
instrucijons-(,;eftr:ence 1,). ·Some (?f\the"RPDs forthe-MS!MSDs analyzed with the VOA and 
SVOA failedto·meetthe requirements. The .failures were attributed to the previously discussed 
mtimx effects, so no reanalysis was: requested 

The D,ata~S:unnn:ary Report included ~ :At~chment 2 does not report the recoveries for the MSD 
analysis -or the RPDcfot.theMS/M~D,analys:is. This.:infonnation 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. 

Ta:t,le .2. MS/MSD Recov:eries and RPDs fl)r VOA for Bl 7N46. 

C-omponnd MS(%) MSl>{¾) RPD (%) 
·aenzene 9& 101 3 
Chloroben:t.ene 104 100 4 

' 

l ,J •Dichloroethwe 100 10'3 3 

Tolu.enc 95 92 3 

5 u 00 H u~ 
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Table 2. MSIMSJ) Recoved,es and RPDs for VOA for :S17N46. 

,con;ippund MS<(%) MSD(%) RPD (%) 

' 1ricltlo~ene 1}5 11'9 3 
Ac;;etooe IS8t 172t 8 

:Z•Butanone MOt 190 t 30t 
t--spike recove_ry or R:PD faileii 10 meet OllS!Qmer requirements 

Table 3~ MS/MSD<Recoveries ,and RPDs .for VOA for Bl7TM6 . 

. Cantpourid l\fS,{%) .MSD(¾) RPD (%) 
-B~zene lJO HS 4 

Chlor:oben.zene H4 H6 .2 

1, l-DichJorocthene 98 HI )2 

Toluene 110 lB 3 

Trfohl~tlitll~ ·102 103 1 

Table 4. MS/MSD Reeover:ies and·RPDs for. SVOA for Bl7.N46. 

Compound MS'(%) 'MSD (i!/o) RPD (%) 

.Phenol 67 t ·6S t 3 

2-ChlorophenoJ ,. 61 t 6 l t 0 

St 13 t 48t 

35t 42t 18 

JS t 361' 9 

·4-Chloro-3wniethylpbenol 55 t 62t 12 

Acimaphthene- 64 t {l{) t 3 

53 t 65t 20 
--·-

2;4-Dinjtrotoluen:e S4 t 63t 15 

.Slt 63t 21 
, '88 92 4 

,, 

t . spike rccove;y or RPD·failed to weetc1:15tomer requirements 

Table .5. MS/MSD Recover.ies and RPDs for SVOA for Bl 7TM6. 
Co:mpO:lllld MS{%) MSD(%) RPD(%) 

:Phenol 
,, 

i 70 89 24 
2.;c}llorophcnQl 77 90 16 

1.,4-Dkhlorobenzene 48t 55 t 14 

N-Nitroso-di.;n~:pr•pylamino 23t 47t 68 t 
l ,2;4.'fricblorobenzene 47t 67t 3Sj 

4-Chloro-3-m,ethyJphenol 64t :55t lS t 
Acenaphthene. :Sf; t 65 t 15 t 

.. 
4-Nitropiten,ol Ot Ot NIA 
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T.able $. MSIMSJ> Recoved.es andRPD:s.for SVOA for Bl 7TM6. 
Compouhd MS:(%) MSD -(%) RPD(%) 

2,4-Dinitrotoluene O t O t NIA 

Pentachlorophenol l · 0 t 0 t NIA 

Pytale 50 t 59 t 16 

t - spjke rccov.ery Qf RPD iail.ed to-meet customer requirements 
N/ A - calculahon .not.applicable 

Table 6. MSl'.MSD RecoverleS. and RPl>s for PCB for Bl 7N46. 

Compowta MS·(%) .j MSD (%) RPI> (%) 

Aroclor 1254 76 I 72 5 

Table 7. , MS/MSD Recoveries ,-.nd,RPDs ;for l>CB for Bl 7TM6. 

Co:mpe>iand MS(%) MSD,(%) RFD (%) 
Aroclor 1254 120 106 12 

5'$ $UBB.OGATE RECOVERIES 

Surrogate stand'ards ate-·adde<tto all neld and:QC samples for VOA, SVOA and PCB analyses. 
The -~gateis added· to:roonitor total ;method recovery through preparation, sample matrix 
cleanupan.d analysis. '· 

Surrogates .standard reooveries·forV0A for.sample Bl7N46 (S03M000522) met the · 
tequire.merus To .QAPP ... O~ii (r:eference 2). For the VOA for samp1~ B17TM6 (S03M000534), 
.dibromofluorometha.n~{I>Bf-M.)-failedh:igh-~y 4% on the sample aliquot This failure was 
attributed to interferen~-ftom the adjacent carbon tetrachloride peak, which exceeded the 
calibration curve and-saturated th~ detector. This surrogate passed on the MS and MSD and on 
subsequent r.ean,alysis oftJ;t,e'.41:ruted:extra.ct. . Therefore., the reported sample resuits were 
considered-acceptable. · · 

Surrogates· sJ:andard recov.eries forOCB for sample'Bl 7N46 (S03M000522) met the 
requirements -in·Q.APP:..Oi.6{re.ferenoe 2). For the PCB ana1ysis of sample Bl 7TM6 
(S03M0.00538); the recovecy.for qeca~hlorobipbenyl in the -LCS was slightly high. Howe\rer, the 
reported .results for the analysis were,oonsidered acceptable because the LCS, MS .andMSD 
reoovcries fur the analysis: alhn.et the requirements. 

For the'SVOA for sample B_1-7N46 (S03M0005:2S), the recovery .for nH:rohenzene-dS (one of 6 
surr-ogates) failed.to .meet.the requirements iffQAPP-016 (reference 2). Administrative limits are 
set at 50% - 100% recovecy. Recoveries -for -nitrobenzene-d5 ranged from 0% - 10% in the 
metbod.'bJank. LCS., sample,. MS. and MSD. The other 5 sU.ITogates aU bad acceptable 
recoveries. The cause .for~fhe loW re.covecy is unknown, however, tbe other base-neutral 
compounds that were spiked-appear to be unaffected. Of the compounds of interest,· only 
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n~tributylphospbate is in.the bas.e/neutral class. lt is not chemically similar to :nitrobcnzene-d5, 
ancLis not1ikely-to be affected:~y;the poor recovery. 

For theS'VOA fo.r sample·:Bl 7TM.6(S03M000537), low surrogate rI~COV¢ries: were obtained 
because of the required 50:-fi::>ld 'flilution. As discussed with the MS and l\.ifSD recovery failures; 
n<>reanalysis was requested.based:orrth.ese lo\•;• re9ove-ries. The sample resul:ts are considered 
usable. 

S.6 OPPORTUNIS'.FIC ANALY'FES 

The anal,yticalinstru9tions (ref~r~6e ,,,requested that the laboratory ,report opportunistic analyt:e 
results:frp'mJbe· S\fQA, : Th:es~l'\'Su!fsjrre con,sidered opportunistic ·hecause they ate compounds 
that are ,calibrated' forfa:'the mefu<>.d; but ·are not requested. 

For san,rpJe B·l 7N46 .(S03¥000,S2S), two qpp~nunistic· compounds :were detected in the sample. 
Oirne'tliylphthala:te(ch~~c.il,abstni~l,system'(CAS}number 131-11-3) was detected with a 
concentra_tlon of.l ;38.e+3 .Jl.~g: iDi~hyip~thalate•(C.AS number<S:4-66-,2) was.detected wifu a 
.concentration .of4.3le+ 3 .~gt.Kg. ·J3otln>fthese results should,b~ considered estimates because 
theywere nofgreater.than1 0-times:·thedetection.l:imit of960 µg/1'::g. 

F,or saniple0Bl 7TM6{S03M:-000537), .no opportunistic compourids were detected. 

The~}ytipa.Unsttuctioris:(r~fe,:rence 1) list five compounds for VOA that thetaboratozy does 
not routinely reJ:)Qrt.c ~ indicate'd!in·thtf letter from B. L. Anastos . (reference 4). 'The laboratory 
·was·,requested<to perform::~{,t~~ivel,y"iqentifi.ed compound'(TlC) search for these coinpounds. 
·Tbese;:compo:unds ;were,nordeteeteci ·m either, of the two samples. ·'Jfoweveri several' other TICs 
were fd,entifiea.;· as di:scussed)belo~'., l'ICs are identified by the instrument lihtary search based 
only 011,masses· in the-~~~ and are µotbased .on. retention times or verified with 'independent 
checkistandaJ:ds, These compounds could pe misidentified because of matrix effects. The 
concerttlit:i<'ns are esJ:uD.at:C:cfbased :only on the nearest internal standard and a presumed resp!Onse 
factor of L . ··, .. 

. . ' 

For sample ·BI7N46 (S-03:MOOOS:25},SVO.i¾ an unknown phthalate was reported as·:a TIC. 
.How:ever,fhis unkM\\'?1, ··• · · 'te .w~,aiso detected ·in-the LCS and the. preparation 'blank and, · 
therefi?re; was .cot!§ider , , , . · .. aon;mt11inati9n from .an unknown source Qf plastic and not related 
to -the ~.Plt?:ma~~ 'ln,~tio;n,·.2:2•-metnyl~nebis[6•tert-huty1-4--etl)ylphenol] (CAS#·88;.244) 
was der~ted•with estimated ix>pcery.t.-anons of 3.0e+3 µg/Kg :in the: MS ,and: 5.5e+3 µg/I(g in the 
MSD. 

For-sample Bl 7TM6 {SOlMOO()SS.4) VOA, two compound.,; were detected ,as 'l'lCs in the sample 
pomomas well as the MS:andMSD. · Bromobenzene (CAS# 108;.8.6~1) was detected with an 
estimated conpentnttion qf:4.qe+3 ~g:in the sample, 4.2e+3 µg/K.g in the MS and 4.1 e+3 
µ~in the"MSD, 'Es:timaterl conceuttat:ions-of hexachloroetbane (CAS# 67-72-1) were 
8Aie+4 µg/Kg in the sarnple/ 9:0.e+4 µg/Kg in the MS, and '8. 7e+4 µg/K:g in the MSD. In 
addition;:nonanal (CAS#;l,~~19,,.t,}-w~ detected in the MS with an estimatedconcentra.ti.on of 
3:9e+ 3, µ~g arid"m the ~SD ,vyitb'an:estimateo concentration of 2 ~2e+3':µg/Kg. Tridecane 
{CASfil'.(>29--'S~S}was only dete:cted,in the MS with an estimated concentration of 1.0e-i:-3 µg/E:g. 

8 
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No other compounds were reported as TICs from·eitberthe VOA orSVOA for the two samples. 

5;8 TARGET-QUANTITATION-LIMITS 

The· laboratopr was-unable to meet an '6f,$he.reguested target quantitat,i,on limits due to necessary 
·dilutiorts-·-O'fthe-samples. 'These'dilufio:ns ensuredanalyte concentrations did not exceed 
caUbratk1n'!'al;lges ·and .avoided .contaniination and cany-overprohleins. The laboratory used the 
largest fea-sib1c sample :sizes. 

9 
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6.0 ANALYTICAL PROCJIDURES 

Table •&;presents the 222-S Lahoratozy analy1ical procedures used to generate the reported 
results. 

Table s~ Analytical :Procedures. 

Preparation 
PrDeedure 

Analysis 
Procedure 

pH LA~l2-1O5 ReV. D-0 

Hg Direct LA.-325~ 106 Rev. C,-0 

CN 

LA-533-.101.Rev.K-O 

re ·· 
U-361-101 Rev. A--0 

To-ta.lU AcidDigcst 

· Acid,Digeat LA-505-161Rev. I)..! 

:Radionuclide AnDlyses 

AT/TB 

VOA 
SVOA 

PCB 

abbmlatitm$: 
!lg,;;..inereury 
(;Nc...cyanide 
NH., - am.moniwn 

· J.hwiromt).ental ·nigest 

Envirmu:nental Digest 

DirccC 

lC ~ ion chromatography 
To~l U ... total uram.um 
ICP--:iodu.c.five.ly coupled p~a 
·ICT/MS-- iCP/mass spectrometry 
ATtrB -,totala,phaltotal befa 
GEA. - gamma ert,:rgy analysis 

Not.I?:$: 
Acid digest procedw-e: LA-505~163 Rev. D-1 
Water digestprooedure: LA;.504-;,10 l Rev . .I--0 

LA-508-101 Rev. I-1 

LA-933•14lRev:.·H-7 

LA~953-l04 Rev. D-0 

LA-9S:M04 Rev. IM} 

LA-523-135 Rev. A-l 
·. LA-523- i40 Rev .. B-:0 

,<iSr -strontium-90 
mNJ> - neptwtium,.;237 
~Pu - plutonium-23& 
?Jm.;Q,Pu - plutonium.:239/240 
241 Am - americi um~241 . 
VOA - volatile organic.,ana;l:ysfa 
SVOA - semi-volatile organic .uialysis 
PCB - polychlodnated biphenyls 

.Environmental. ac.id digest procedure: LA-544-101 Rev. C-5 
Organ.ic:: extraciion procedure~ LAa523-l 38 ~v:. C-2 

, 10 
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Miitr~• · 
.· '•·•·'<•<'--' 

Dote/Time 

-F,OJ.;018-5:L ·"''° l ot 1 
" ... '·· •• ->,: ,. ' ·' · . 

iJttc'i!iti ,' SN naiit~;,n.ro~nd ·•· 
;..;;.;;~ ..... ..;...;.:;;.,;....;.;.;.:.....,;.;;;;.;;...,;.,.;.:.;.....;......,;.;..;;;,,;.;..;..,.;..;:..;c:..4=;.;.;..;.;..;;.:.;,..;.;.;;.;;~ ·•• ' ' 

' ' 

=1at~=- - ...... =~-- .;....;;;:.;;.;.;.r ·{I) VOA- .~&>.-c~ ~t; yoA- !Z~A(Md'O~) (A~onllo1~. ll,~t.~)'l~enei 

Crohlc+: mitt. D~.et ~:; .. ,1,~ 

Matiix '' 

~f;;I 
Sl!•W.11«< so-~ 
ii-si.ie, 
\7•'/6,,, 
o-011 
!,..,A!r . 

. 0$,!.t\1n.Mi!J 
bL•DMUfAl, 
"Niu 
:'~?\it 

~1 .. 
'l!-Nin 



N 
V, 

~ 1 ~r 1 
•;,', 

1fHZ. 
otl'~tt ~p,r~ NO:. hill ~lLiidl'q/AJi Dill N'o-, 

NIA: 4JJA . · i:u:,u.AM&i:fi~·.-A-n""'i<s-· --~ ....... _ __:_::.:..;,.. ___ _;__ ___ - · --
T1.A i>foA?rtVs fiEio: Bl7N,~8 · 

'."· .. 
Spt~al ibni~liiig •ndfor Storage 2X t'2;:v.t-Ul''f--";;.;..;;....;_F-.;._4---"f"""'--f-...... -..:.tl----.....;;:,i:._, __ 4,-_...:...-4-__ -4 __ -i:---"'il--~+----i 

~ SAJ;fPj.eflfS: coi,~, 2J g,Hiltthte-~r. lft},;~ ·. , No,otc; n~l~et(.s) ,' l 
'Jlvj!~t tM samp!, i:i.i11 bl trd:m r11 WSCF, Sampft ol!O{l~ls fl!l!Jf , •. 
om[~ ln ~8 .lwwl or pm~m wlih ,f/f(;llil,110/, \'chi.Iii~ 

··· '" 

SAMPLE ANALYSfS 

~=F~~.;.-a.....,....,....,~..;....:.:;:.;:.,.4· SP~Cl/\L fflSl'JiucrroNS 
(I) VOA. UWA - Coo,plde; VOA c 8100A (Add-On) (A«ti)!lanr~. ifenr;t, 11,l!ilf~!b~~l 

~~~'f(..:.:Z,;;l~~.L.IJ.~;,JU...;...;_QJ,,t,L.-J~':.,J,ll.:!.:!ll'-~~!.,..:,...!.!l~~-"""-.:U.L-..J 

LA80lli\.TORV 
.SEC'.flON , ' '\. ' 

M1tiix • 

S:•"1 
it;~ ... 
~!hi 
·p:.;i:,.i,. 
W•\lt.tn 
o,,'0,! 

05WDMl'l~
rn.,tl,:u1l"'"' 
T,n,,,t 
l!t-'>'i< 
1,-,U,,\l 
\~~.,, ):_, 



Bl .7LN · .'d .. ·~ I 
. 

,. 

' 14. ~~- · S~(;$}0oseR.atc,.itConta~ 

';s'.r'Retun, iloemtamer 
O~es~b;eonl.ili'lP,""...SSwllte-Tftlmed 10,l?lfl cuatci'ner 
r:J1'~of par,fa~ty ~wtlh ~ -~Jpr,a~~a:nddtspos:al HPT smnamra ___ .......,...__~------

''·' ·Cla!B 

. ·: 

YV.:I 6t ~ tT t:0/ l.UOT 
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Fl,UORHanJord lnc, 

~~i,11t Huidlirtg 1111d/or Stor~gt 
' $).AlPI.ERS: Fill 1>'0:~ vfrib >rlllt Z~ro1Jiad sp;tce. 

SmnpttNo. 

MBORATOJll' Recci.;..dn, 
Sf:CTJON 

FJNAI.. 5,\1\frf,p,' ~11 M<tllod 

msrosmON 

SA:MPU: ANAL YSlS 

· Matrix• 

,, 

Air Qualify O 

, CUA , 
· , l J9f,5,iriSJ0 

Samplel'iine 

l>aterrl11:ie 

45 Days 

>4"1 
$&•Wt"'~ 
S!No:~ 
S,•J>ol..•--v.r•, 
(}l (lff 

:-,.J.lr 
r,s,-~nfqid,t 
PL•t:nnU~ , 
1~-u~ 
WJ-'lllj,i 
v u~.<A 
'i;'\''1"""' 
,lt•O.'\;f 



REQUJ;Sl' 'FQIR-$AMP1£ ANALYSIS {RSA) 

1. S.impl~ Ol'igin 

.. .2.;l,i?:-Z ,.-. .9 Char ., .Bo ~hol-.f! 
CUstomerlf'rojliCI Co.:ltl . 

, 2. Dale'Sampled.14- Req. u.es.tor':-. Name 

l0/29/ iQ0 3 I SJ T:r;e nt 
,, a: Submilled 'By 

Gn:ii.Jp JD No: (F«f;!bijii:iiSnly) 

6.. cACN/COA 17. Co$t CenleT 

I' S. Reqiiesrors Pt10oo/MSJNIFAX 

373-S$e;$ _ A0-21 

.a. Cuslomer to No: 
9. LabcratQXY 
·sa~N<i. 

:'ho: V®Jrnel it. Mattix: 
,of:S..~ , 'Cf'Sii~le . I 12. Raque-sted Anal~ 1,3_ Expected Range 

:an ·rM6 500 gm l soil JSe~ Chain of c us t ody 200. uCi ?Li 

~-'-'"-"""-

' ,, 

;-,t 

14. ··~ l!M,PQ.sUiOn I Samp'.le[ 5} Dose- Raie at Col'll;act 
· 1,81 Re!l.lm'to Cuslomet ·, 

0 S:IMiJle5; found'-lo conialriPC!ls wm be re!Umed to lbti,tu$1omer 

Q Oi~se cf~.~ procedi.res -~ ~,ed cl'lal'ges.ror-:ana1}'S~ arxl dl$p0$81 I HPT .Sigrral,;,re --...---------~--

15. QC Req:l.iired l:8) Per 222~S,~ ratcq Quality A$surance PJ&::i (HNF-S[:).CP-CAPP-016) 

18J.O\ber(htrere,enee-a.o~or atm.ctl) 2 1~ 9 Anal vt: i .C,!J,l I.nstr uc t ions 
16. Sp,dCial 1na:!n.taiolis, @looat,Slor~~ ~e,qulremen~; ~po®'19 format, hokfln(I tim~. eto.5 ···· f 17. · Reque,14d Turnamuncs iil:M 

:i See 2 1 6-Z-9 Anal.yti.cal ;In 1;;str uctions. 

, 1 e;. Sample Riieieivtltl By: 

oate 
.. :-" 

. .,.,_,.,;~-. 
, :."",\ ,,,.·,:·,., 

.,,.,,_·:f,•., ... ~ 

28 

Time 

Q2 Weeb 04VVCtilc$ 

~Other 60 days 

I t~. · Ci'lal'ri ot CtJstoely 

0 No ~Yes 

Numbe,r; 

•U "H >. ;, .•~ •f li .. : lJ. \1 'l , ,, . .f...i t i 

A,6002~3<3\5 {03102) 



GENl!RATOR ·KNGWkEDGE·JNFORMATlON 

l. Cba!not~y~ . __ ......... . _ . > _ __ _ CAO~ 118'47S~Szo . . C\1$~r h:ie:1.li1l¢:11!ioo Nt.rmbf:r 

:t 'Usl~~;la'iciwf~-,m d.4~~~ori ,Qf~ltiat ~cid sari'4)fo. ·or liatoescrtpDcn of :t:itrc)lti ~res; 

. 21.6-z-~ Trench DNA;PL lnv~iitJ.~Hon · 

MS~A~!e? .. @ .Nb Q Yes Han:fortH.tSDSNci. 

:3;·llst'.aUw.uta~,-..·;IOd~il$1ll!J/il®f~~a~~lh~~:oi~tiiati.l'UA,npledt~arriles.,;6fcER~s.tatils. 
a) ,Pce$!h6~JX1htaln-~ ·oflhli10i»~o,l~w,u~~-.. '1 

. By¢hffklnf "'uli~" rl'I• cust4m.:i.ln~tls'th'atno1cao.tmdg•J$ .-Wl~fAllowtn:g a carottil$Whl-4. 
•. t.lsl,l'edenl!'W;i$1:o;Qo(!¢_($):' , , ListCons~i\t{$); 

?:~ ---------'-'----,.......,,.....:..~_,_--- -------------------- Oves 
UCod.ec: ---------~----~ _____________ Oves 
Kcedilts: , . . . . .•. ..,......_"""""_.....,.......,______ 0 Yes 

F cedes: . ?,O<i 1 . . .· ·. i::a.~.~n .. t~l;rc11ohioride @hes 
·• . ~} .1.1$lappll~6~!$!iruq$1,8«,il•::,P~~tpH;~~ .. an4~ron~llonsas.Ql)ptOprlai.. 

DOO'b : CJ r? qQoiF Q ff!:.?:.1Q?:<¢'J4Q"'F ' . • : • DOT Oiddl%er . 

·0002:' Ci] pH;,! Dj!fl~~ · CJ:S'<illd Corrosive (WSC2) 

·OOO~: Cl :~ld• D Sulflckl '.0 Walet ~v:e · 0 Olhet: . . . 

.. ~QQ {ldantll:y•,app!fclabl&~ COdff.in4:90tl~ira!iO®); :;~::~=$) 

QYes 

Oves 
Q .Yos 

Qy~ 

@No 

(i)No 
@No 

OND 

@No 
@No 
@No 
@No 

OunimC'lwn 

0Ullk.no!m 
Ou~ 
0Un~ 

0 IJtll<noo;,n 

E) l,Mk!'!QWtl 

,QUnknown · 

o~ 

-~1• If.~ . · ... :· ·_c._ 1 1~is_1_.··MY __ .knowrl_ . . u.~ .. · .. ·. h_aza_ rdo'us_ co_ ~anta(tniCs)niaaooably~edec:Uobeptesont_.;an:d:ll)eit00il08nti'.aa'Msthalma"be 
. pre,1•1U~'lM1.0Rt!ealmlmt'-tan.defd'(.CO:cFR268.A-i): · · · · . . . . ·· · " . 
, N/A . , , . . .. , . ;., . . . . . . 

. d) ~iu\y.knOMTlam! OIS,,?OSBJ RM'lil~'ON;(.LC).Rt ~iaootln, lf~b)& (40 CFR :?ea.40!: 
N/A 

o) ~~appll~Washi~gwn Sl:lff ci:,i~v.':1$1& cooas:,,~:§~f:gJai«I) 
,wro1: , OYI:$ . @No .,(;}unl!tlOwn 
wroz O Y~ , @No · :tJ~~~ 
WQO.t: G.~ ' ® No .o~~ 
U.$tc::cns~ts,-~.dcooeentratl~ ' ., ., .. · 

('Sta~ moouru,ute 1ot t~ill13bll~l 
W?01; · O ¥ff @ No O U!'ll<t'IOiHn 

WP02: 0 v~ @ No Ounknwn 
WP03: Q Yea @ Ne> Qu.,l!:nown · 
F003:"' 0Yff @No O'Vlikl\Qwn 

4. t.s.ihb ~ Tsc;-A~labed l°" PCi3C ov~:s @No QVrtl<nowll .OAnalyslsRt:ques1ed 
Ust.cciocerrtta~nffappll'alble: --~-__,,~--~.....,. ______ .....,. ________________ _ 

lf)'e$.. ~J$'1b••c:e.cif1rut:PC&?.,{sa6T$CA.PC8Hword:Sl~··µsor;.G1ild;), OOSRL-200t-SO) 
• PCB.L.tqviii:was1e , Qh•ca-~i:ilk:Pfod!NltWPle ·• f'Ca,TlllMformer~ppm D unknown 

0 PCB~~.W«.$1,e ·Ef PCSNDW'a$la 0 ,PCS~ ~ equlpmont{capaci:ocJballasl) <500 ppm 
-0 PCl3:i$i>tn ~ • S 01;<CS I~ 0 othe..-PC8-W.Ule (Usl) ,.., _ _...._. ............. ....,..._ ____ _ 

5. i.lhlsmatanal"rRU? ov$$ 0No 0@\XllalOll<l1 O O 4l H :t 0 

ibll11·1<:lrQbt11nlng!ill$1nformalltm,·1l:lattoll:!ob.stOf'm-Jl<n~ttlaln~ 

Date &/Q~ 

;~•v;;,•~;••, 

~'~~ l / .,¢ ·;:- -~O(~) 
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..• \ il"i'&NDIX A 

·iu..n1ocn£.MICAL DATA VALIDAJ'ION CHECKLIST . 

.. ;}._. -~ ,c;om:P~~-;jj~.:. .... -..................... •.-· .. ·•-•:•• ...... '!r .. - ~~-"'"''""'""' ... ~"""'"'P""''!!'""'" "' .. ~"""'-''"'-'I!"••·---•• .--. ... IH:1111w·w_•······ .. ~~ ...... : c _:.1'lfA 

. Tcc~icat ,V:w~RationJ~rms present? ...................................................................... ~:Go 'NIA 
•Comments;~=---------'------~-...... -~~----------:---:--'-----~-

.·Jristriunentslde:tcecto:rs0calibmtc:d? ..... - ......................... a ·······-······-·····••N~• .. ···---··· .. ·· ;;./i"/.es .J\lo ,,Nf A . , . . " _._ «' ., . _.' . . . . ' ·' ,,,~ '.. . 

Initial:c.alibrafion..acceptablc? -•····-·-·-········-········ ........................... __ ., ••..••.•.••••..• ~ .••. Ycs · No NIA 

· Stan~difflSI'tinceablc? ... _ ............. - .......... -.................................... :.. ................... Yes . No NI;_ 
Standards·~.Pired? ut•·······-............. ~ .................... _, ......................... _ ....... -••••••.•.•.••••... Yes . Ncr NIA. 

:C.alcul~fiott.:~~eek.acc~ta'ble? ............................................. " .......... --······-...... -.-· .•.• Yes .·,No NJ A 
:comments: _________________________________ ~----

' ....... J 
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HNF~20434 REV 0 

3. ·Continuing ·Calibration (Levels D. E} ............ u••~· .. ··-········•··• .. •·••••• .................... - .......... .. ✓w: 
Calibration check:C'd within required frequency'! ····-··· .... - ..................... ,.. •••••..••.•• - •.... Yes No N/ A 

-Calibration -check acceptable? ........... - •• - ................................ - ............................ --... Yes No NIA 

Calibration-chec~ st.ind:ards·tr.1eeable? ·-· .. ·•·· ........ _ ................. ~ .................... ~ •.••..••.••.•• Yes No NI A 

Calibration <:he~ itltldards ._c,c_pired? ....................................... ·--·····-········ .. ··-···" Y cs No NIA 

Cak:uiation.check accep1.ab!c? ··~····· ................................ ,... ................. _ .. , ..... - .......... _ Yes No NlA 

Com menu:. _________ --------'--------------

· 4 . . Background Counts. (Levels D; E) ....... ~········ .. ••O"•·· ......... : ... -···-~·--···· ·-··········-·--·--· ~ · 
:Backgr-ound Counts checked within requir,ed frequency? ......... _ ......................... ~••m Yes No NJ A 

· B~.ckgn>und·Counts acceptable? ······---····-············ .. ':"······ ................... - .••..•• ,_ ............. Yes No :'J:!l/A 

Calculation ·cheek .acc·eptable? ............... - ................................... - ............. _.·-······-·--· ... Yes No N/ A 
Ci:>tnments:. ___________ ~ ___ ..;.... __________ ~--

I 
j 
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HNF-20434 REV O 

S. Blanks (Leve!s B, C, D, E) ·•-•M ...................... _ .................................... _., •• -············-·····~O NIA 

· Method blank analyzed within required frcquencyl .•• -., •• _ .... H ... , . , - ................... ·-·®o NIA 

. M·ethod blank results neeepttple? -·········--········ .. ··••··· .. ·····-···· .. ·····-········-................ ®o NIA 

Analytcs detected in method blank? ..... ·-······ .. •·•··············-····-·····--··· .. ····-............. Yes.©vA 

Field blank(s) anal~ed? .... " ................................... ~ ...... ·-······· ......... - ........................... :Ycs@N-~ A 

Field blw. l"e$lilts-aoccptable? ."-.,-........... ·-·····-· ......... _ .......................................... Yts No . 
0

1 A 

AMlytes detected in fleld blank(s)? .................................. ~ .......... rt .... . . ............. ......... . Yes N . NIA 

Transeription/Ca!eulation Brro:rs? (Levels D .. E) .................. ·-······-··-·· .. ··-·· ......... _..Yes No NIA 
Comments:. _______________________ ....,. ___ _ 

6. I...a:boratory Control Samples or Blank Spike Sample.s (Le-.,els C, D> E) .......... ·-·····--····· • NIA 

LCS IBSS M.alyud within-require_d frequency? •····•···•-······ ................. - ............... ~No NIA 

LCSIBSS recoveries acceptable? ...................................................... - ................... M.~o NIA 

LCSJBSS -traceable,? (Levels D~}·····-·····--...... w,,. __ ...................... - ............ .... , ._.., .. ,Yes No@· 
LCS/BSS expired? (Levels D,E) ........ ·-··-······--···--····-···· .. ···-·········· ....................... Yes No ~ 
L:CS/BSS levels correct? -{Levels D,E) ·····-- ··•······ ................... M ............... _. , .. _ •• _ .. _.,yes No~ 

Tnmscription/Cakuhtion Errors'? ~els D, E) ···---··--··········-............................. , ..•• Yes No @) 
Comments: ___________________________ _ 

7. Chemical Came~ Recovery (Levels c. D. E) ........................... ·-·--·-··---·-·····-····· ......... CJ NIA 

~hem~ca __ · l carri¢r.added? ••···-······•••·••·- •-••-·-····-·--······--····-····-~o NIA 

Chem~¢al rc.c. "-:-"1 occcplabk'l ••••••••••••• - •• ··-·····;:-·-·········-····-·····••-@No ~ 
Chemical earner traceab!e1 (Levels D, E ) .... - ........... ·-·-.. ··-··--- ··· ...................... Yes No~ 
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Ch¢mical carri~cxpired? (Levels P. E) ....................................................................... Ycs Noc;;;;;:) 

Transcription/Calculation errors? (Levels D,. E) .......................................... - ............... Yes No@) 
Comments: ____________________ ~---------

8. Traoer Rec:ovcry {Levels c. D, E). .......................... ................... - .................................... - .. ~ 
·Tmcct- added2_._..,. ____ ._. .••••••• ~-··-· ................ "" ........ "'_"·-~· ... .,._..,.._ ••• .: ....... -.... -.... ,.. ...... "_ •••• -.,i;.~·••-• .... - ..... 11-Y B No NIA 

~ta.-cer-·rc.co·very acc:eptablc? ............... .., ........ .,,c. ..... ,. .... , .... ""',, ••• .,._. , ................ --•••• , .• ,. ................ "' ...... jj ... ,t.~M!"'-•YCS' No NlA 

. Tta.c:crtraceable?{Levels D. ::e } ..... ,-.... ··-···-· ......................................................... '" •• Ycs No NIA 

Trtiect" cxpir'Cd? !(Levels D, E} .... ,. 4119 •~---- ~ ............ ,~--""-"'_._,. •••.• ,.. .. --'fl.!t,.11!1!'~• -"11+u1· .. -.~_,."-"lll-.. •.U l ,. ...... _ ......... "" ........ .... Ycs- No-'NIA 

Transctiption/C~cula:t:ion e.rrors? (Levels D. B). w ....... _ .. m ........... ................... _ ••••••••• Yes No NI A 

Commentr. · &~:t ~Ax S::~:o "': Tt,,d_ 

9. Matri:x.- _:sp·ik~ (Le'Ye]s C.. D, E) .................... "-··· ............ ,. ............................... ,. ... _,_ ..... 1: .. ..,. ...... -.,..~.---... ,.tt,.'!.*""" CJ NIA 

Matrix spike•analyzed? ............................... ·-·······-·········· ... - ..................... _ ........ "'.~o NIA 

. Spike recoveries acceptable? ................................................. ·-····· ..... ·-·······-········-@o NI A 

Spike source traceable? (Levels. ·D, E) ................ -······-······-· .... • ........ - .................. _ .. _ Yes No ~ 
Spike. source expired? Levels .. D. E) .... " ............ ~ .. ·······-···············•· ............................... Y cs No @ 
Tra,nscrlp:tion/Calcu!ation Errors? (LeveJs D. E) •••.••• ._ ...................... --·-···-·············Yes No® 
Comments: _______________________________ _ 

t\ rA-4 . 
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lo .. ~~Heat.es ·(Levcls:.c. D •. E)--······-·~-·-···-··-·····-·····~-···--·····---·•N~•·· ........... -.... o. N/ A 

Duplicates A~lyzi:d,at required-fr<!queney,? ~~;_ .............. :·--···········-···~····..._. ••• -... . :Y cs No . . 'A~- . 

• RP.D,-~al~~wcc~p~I¢? ·-... ···-····----··-,·•,•·,-.. ·:····••!••••n• .. ••••• .. ··~-· .. --•• -~ •••.• _ •••• .• Y~ ::.:0 IA . . ' (/ ; rt, /oC:. 
T ' ·•• • • ;..;.•-...:.11-~1- • . ·. sn_ · ? fl .,.,~1.:b ,,::,,, .. . . "U". . :,., · -~,,_. ' 
~ 1-~CQ.P:_P~-IU,\...dl.ll,;;~tJOn .a::.,r.10ts. ,~-~,.:u,.. -.l..f,. ...... .,. .... _ .......................... _~,,w••"-""·----...-... --....... 1!'. I, cs ?1"10- -~ 

• · '· ·· ~ , f :'7 ' •· " • · · k• ·· : /; :,0 ..... ·:.o·· mm ..... · .. ·c·. n ..... ·t5··.· = .. · . . -. -... .· .. ··.·· 8 .... ... ...... · ... · ··.n·• · ..... · . '" ... , .· .. 6 i . .. g;,. --.·.-., . . - : ·. •·• ··:.$··.· · .... - ·· .. - ::s ... Z\L"".··· . ~ .. n. : • . .. ·, . . ·· - .. =-.···. '... ... . . .. ·.· J-· _ ·. ,, ~ .·.·· . , .~.. rl"" l !l:Rtfut:i ' ft ff'.,A .)t;p',z;: . F&jJ""'<K · : . . ••·•.. a-, ,✓,u, , - .. . . ... .. 

,_ 

~1l.·;1Ficld:QC:Samples-(Lcv,cls·C~D·E) ... w ..... ; ....... ; •••••• ~~ ....................... _." •••••• _ ........ _ •••••• ~ . .. . . . . ·, . I 

r 
I 

r 

I 

I 
~
f 
I 
!' 

I 

· . ;~iel~:R,i#J'.'!f ~~t~;sampJe(~), an.ilyz¢<i? ............. -·•···•·t•·-·--·~·-····.,··· ..... ~ ....• .-....... ~ ........ Y ~/ A 

< . .:'F,el.~".~.-;; ii~c. ::!Urn. ) .·V ca lµe.s atceptabie? ..... ---. ••••• _-·.-······~···· .... •.n•-•--•n ................... ".Y es.. No@ . . .. · . \ ·l . I • , . . . . . _, . . . . . . .. . .. ·. . . , . - . ·. '") o(J 
-~\d~~rl~t-~~te{s).:apal~d? .............. w•:--~:·-h•·•• .. ···· ............................ -·:·-···--¥,~~~, i . l 

. ·.· F .. 1.ef·d·· s.p .. hllt:B ... ,I> ... val .. u .. es. · .... ,'.a.cee~.l>. [e?. -. ••.••. -. •. ·---•.• .. -·······-··• ... ~ ........................ -···-.. ..Y.cs ~~(). · .. ·'A .. ·· .. · . . ... f· . / .!. 
· · · · · · ·• · -, - , ·' - ~ - ~ 7 l'b 

; •. l!•cr· · .fo.~ .. :. ·.·., e?udtt~sam. .· .ple···(s. )4UUl!yzed?. ~: .. , .... , •• ; .................................. :.-.~· .. ·-·-·•··..,, ..... Ycs .. · ·, · .<> • · .··.. . . . · . . . i 
" ,: •, ·:. ~>,V h ., • . ' • . 1 

"R~fonn.aiifeau~t ~ample results ac~ble:? ..................... _ ....................... _ .............. Y QS · N~ t 

-Comments,:: __ ~-----------'---_.;..----~--~------,., '. ,,,,.. 

-l2. Ho1ding Times '(All.levels-) 

.. An:·~pie,,J:#ldin:gtimes,.acceptabte? ...... ~ ...................... ·--·····-····--···-................. fy No N/ A 

·comments':' . . . . ·. 

- -A~S 
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t3w Result$ an.d Petc:etic>'n limits (Alti.~lsJ •. - ... ····---·---··•··•~••• ... ..--••. _ .•• ~ •. -._._~C NIA 

lt¢SUltsxepQtied fc:,raU-reqwr:ri:sample;,mm,l~ ................ _. .... , .. ~ • ..;;. .... .;.. ...... u ••• :.@'tN<>. NIA 

Ros:ultsistipponed in.mw tb1t1W!.evels:; D:iE).., ............................... ~~'."•·~··~---·-··"-... - .. Yes No-® 
:aenlts A~~:ta.ble? (te:v~ls 0,,-£) ,.._ ... _:_. ................ - .......... ~ ..... -,_~ ... ~~~ .................... ~Yes N~~ 

1 

~ , . , .. ~ ,..-;fr,;,.'f .. 'I'.,., . ... ' .. 'il' ',IJ;. , J.· ti ·th ' ,. 'I.I' -~, .tC~ . .. ~mDSC-flJift0.1v••iCU"'ts.on e?rOrs*:\.~V•C: . s·u,.:~1: .. ~-~_,, ... :.-...... .._ • ..,._ .. ,.,._..,."Hi.,'!~"~._.. ......... ... ,.,..Jl.,..i.:es s"4_-cr:~ 
. ' ',• . ' .. • . . . ·. • . . .· · • "'' ,. -- ,i - ,,, .: ' ' :· ' .... -~- ':' : ".,fu~.-, ' .-~ .. .... ,·, •MDA's meet?CqUltcd&tt¢lionl:nn~~.~.,..:..o-.-:, .... ~~-~••~• .. ··~~-...- ....... ;;;;........_. •• ~~R0, •NfA_ 
. , . . ,,. .•:_.,.,__.., -~--· . . ··.··· -~ ·n ,,;. '•·1 \•t;,. c'Q'\," -••,-• _•v·,·•-·--,,, .. ·.·, '• v, ' - ~,::.~ 

.. 'T~fo,uvQU.CUmhon~no.~i' ,......;ve ' '""·• ~'"••·· ......... ;; ..... ~ ....... ~ ... ,.._.;.,, ................... il~_.·c-1-..~ 

Commffltw. 1 
· · 

,; 

,..:; 

,q 

J 

.A--6 
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·Comments~,---...... ----....-------------------
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Appendix 6 

Additional Documentation Requested 
(e-mail from lab re carrier recoveries) 
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From: Bushaw, Ruth A 
Sent: Monday, June 19, 2006 6:50 AM 
To: Trent, Stephen 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 222S20030369 
B17N46 
S03M000528 
Sr-90 tracer recovery= 81.6% 

SDG 222S20030383 
Bl7TM6 
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 222S20030369 ... samples B17TM6 and B17N46 .... 
Email response is fine . 

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