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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.

10/20/03
I 10/29/03

Soil
Soil

C
C

Strontium-90
Strontium-90 I

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

Appendix 1.
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

Holdinp 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 DOEJRL-2001-01, App. B.

All holding times were met.

Blanks
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0 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 MDAs equal to or less than the analyte-specific
RDL.

Completeness

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

MAJOR DEFICIENCIES

None

MINOR DEFICIENCIES

None

REFERENCES

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

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 Planfor 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 I

Glossary of Data Reporting Qualifiers

5



11

-, 
~.Tv. -S .,. -. C

0

C

IE~ij
-to

050 I.'" U

; ~5. -

An g

Mo -

*1*

A- A

Ml .
- - . B * =

- SI

=00

ab' -

I0

I* a

-- 3 - - .

S

xq.s -

s i
- .v

a 0

- -0.

Cac

3.-;

2
a-ft.
b.C.

4
S.

L "- E
-6

6AaA

*; AAI

Ben ~ ~ C '-0--e a

cc

61

..... *.. ... .. -l

CC
N

'a
-4

C
.5

C.
- .4

tC. '5'

A4
0.

- =

I -

I-
a.
C
S

I



1*-Jun-2004 14:i3±zs
A- OtOZ-1(20 I

1. SEIknye3
Oat* Swwnry Report

CM 111AFt5E: 22220030383
SEWEN! Ot S171A ,

'Jm: Acid 0 1

- CP-Acud 1 Unit Standard - ot Result fLti te Aver e RPD t e ee Ie i t Coun Err
SO Arcane - CP-Acid Wan us/1 0 093

A - CP-A Of Di - WN 11
Mfg ZWA 53. .2 5s.t ____ 9. . 4.-t a

_ _ _ -S - -I S - -0 0-'i tCP-eg g 2a a e.27es
311 9 A it -ICP -A c d D est a8 - -

9 L annse - tV-Acid Di est -. c0e-O3-3 l i 3f1t

s 5 9 V i'- L - 93 1 ?- M2 nil.

: W I-Ca o-0
S9I M A Lead - CP-Acid Di C. W 638~* W 3....esU5 5 .A -9 2. -;z- na

$- IUD r t -tC- / : ? 4. E
9 _ Mata -IP-sd est man0 .ozz 9a 9 ,. 3

tE

0

0

Co

JN: Eitarreutal Acid -
i-II . ____-_ -

s030040
E

E

E
ErEr
E
* '1 - I .. . o.. I/ 0j9 WOI SNoEc t GA 22e.04 - - -n a n f- -d -0 r5oz Ci; Ca-U? I A t .103 a .- Vfl'Mi ii Eur ut- CA f ... I m 4.n

E o UsPEC Resin onft uC J0 - 0 0 1Al e of o st , - 0 w --.
IS!pe 0 sm e / -, - . . - . - -. 9 3

- - 1 - E Ro n x
2 T IA EXtrect imn

Thrim ut24bCP/N A3 li

Standard %

n/1

-73.5

_n/aWON

stow)IN' Reut It

44.86e-04

'.047

13. 7-04

-.00

<3 .- 0

U.le-04

.-

A vs race

-0fl

as

Vt I snk ef I

"a

[Ji ]
. -05

.0-

I

C~le

'Uranta23SbiCP f id Dii

Page: 

Count rfa

n/a

fle
nia

[sonpemo RA xoAnatyt 2!Plcste
E t 8t 90 H!g Lent i

3sPONi

ni PORi

Aversom,

to - f a 911

-Ia



DATA QUALIFICATION SUMMARY

8

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

COMMENTS: No data was qualified.

COMPOUND QUALIFIER SAMPLES AFFECTED REASON



- Appendix 3

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

Project: FLUOR HANFORD
Laboratory: 222-S
Case: I SDG: 222S20030369 and 222S20030383
Sample Number B17N46 B17TM6
Remarks
Sample Date 10120103 10129103
Analysis Date 01/12/04 01112/04

Radionuclides RTOL Result Q MDA Result Q MDA
Strontium-90 1 7.86 | U 14 13.4 15

RTQL = required target quantitation limit
0 = 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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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Attachment J

Narrative

FINAL REPORT FOR THE SOIL SAMPLES FROM216-Z-9 TRENCH -
SAMPLE DELIVERY GROUPS 222S20030369 AND 222S20030383:

1.0 INTRODUCTION -

!Two soil samples frau the 216-Z-9 characterization borehole were received at the 222-S
Lab tazory; sample B17N46 oi October27; 2003 (iample delivery group [SDG].,
222S20030369);'and sample B.I7TM on October 312003 (SDO'222S20030383). The samples
were analyzed in acodance ith thc2l6--9Trench Chaat erizotonBorehole.Samplingand-

- Analysis Con nrencfor AAaiklalP4e na'umes (anal yticalinsazutions);.tha 222-S .

- Laboaory QuliyiAssuraice Plan (reference2);Seni-olatileOrganic ConipouindAnalysis
(reference3), and Volatile Organic CompoundAnalsls (refcrencc 4), refernced in the cover

A Dati Su ar Report usincluded as Attachment 2.. The correlation between the customer
sample identnLcatin number and laboratory identificationnumbers-is presented in the sample

.. breakdown diagrams included as Attachment 3: Copies of the chain of custody, Request for
Analysi dGr Infr' forms ar included as Attachment 4

For-samnple Bl7N46 all'dktectedcmpounds for the volatile organic analysis (VOA) were within--
-j6alIb'rai a for gnJys of the' ln level sample (S03M000522), so the sample for
high levelVOA (S3M000523)id not require analysis -

For sample B17TM6, a very high concentration of carbon terabloride was detected during the
-nalysi of ho low level sample (S03M000533), and theresults obtined forthat analysis were-

- unusable; The ped resultswere obtained from two different dilutions of the high level
si-n i (SO3M00034)..

2.O SAMPLE APPEARANCE AND HANDLING

Both samples (B17N46and B 17TM6) were described as moist soil. The samples were not
- -homogwnous consistingofamixturc of course sand, "peatavelandpebbles.

The samples were stirred with a spatula prior to removing aliquots for analysis. However, with.
thistype of srr'16, t s Cnthod \ws not sufficient to achieve homogenizautic The Laboratory
does not have appropriatieiquipmen t rind this type of sanplioachinve better

-hmo enManion.sThLis nbn-a6mogeneity is noted by the elevated results for the relative percent.
difference (RPD) between sample and duplicate results for some analytes.

For sample B17Th46,thialiquots for both the low level and high level VOA were each provided
in a siigle ambe glass bottle with no preservative. Because the bottles bad to be opened in a

14



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

For sample.B17N46, pre-weighed vials containing preservative; water and a stir bar were
provided to the project for collection of the aliquotsfo1oN level VOA. At the point of sample
analysis the chemical technologist noted that custody tape and additional labels had-bcen added to
the vials which madeit difficult i determine the weight.ofthe samples. An attempt to determine
the weight of the'sariples was made by weighing the vials as received, and then again after they
were emptied and dried. -Tbe.weight of the preservatve added to-thc vials was already known.

- The stir bhi weight %as estimaed based on the avirage vieight ofS stir bars. The weight of the
water was estimated to be 5 based oxiS uLmof wauex. This allowed an estimate of the extra tape
and labels to be maewhich then allows the sample weight toM estimated.

3.0 HOLDING TIMES' -- --

The cnalyncal iistructidon (refernce I) requested tha the laboratory make every effort to mee-
the SW-46 holdingtiis foryOk The holding timies were not met for either sample. For
sanple B17N46; the lioldinglime was act met because 6f acombination ofte7-daydelay
between ainin and delivery ofthe iamples to the labomloryand instrument operation
problems. For sample BI7TM6, the holding time was not met because of instrument operation

-problems

The Data Summary Rpor included as Attachmti 2, presents the analytical results for the -
requestedanalytes. An this tablejsolid samples that were prepared by water digest are indicated.

An. icatesa acd gest 4f a solid, and an E"indicates.
that the swronger acid ios leach probedure was used to prepar the sample prior to analysis.-
T"ically if thb&&is no leteiridentifierin this column, this indicites that the analysis was
performed on a direct sul i tno separate preparation, or-ith sample preparation that

& irilid aprt of the a icial pro eure steps.

N edfor ci ion chromatography (IC) and inductively coupled plasma (ICP) spectroscopy
analyses, the results reported forthe blank arc actually pg/mL, rather than pg/g as indicated in
the Data Smmaryp --1-

5.0 QUALITY CONTROL RESULTS (QC)

5.- LABORATORY CONTROL STANDARDS

Most laboratory control standard (LCS) recoveries were acceptable in accordance with the 222-S
Laboratory Quality Assurinee Plan (QAPP-01 6) (Clark 2003), referenced in the cover letter. For
the semi-volatile organic analysis (SVOA) of sample B17N46 (S03M000525), one of the 11
comnounds (n-Nitroso-di-n-propylamine) in the LCS had a recovery that was slightly below the
requested ring& of 70% 130% rec&e'ry. However the reported recovery of 65% is typical of
what is normalliachieved for this compound so no reanalysis was requested based on the low
recovery..[

15



I:

Forthe SVOA of sample B17TM6 (S03M000537), 5 of the 11 compounds in the LCS (the acid
compounds) bad recoveries above the requested range of70% - 130% recovery. -Following the
analysis, the chemist noted that the standard might have been concentated because of
evaporatin. Subsequentiinalysis of a new standard gave acceptable recoveries. The high
recoveries could indicate a high bias in the reported results. However, because these compoumds
were not identified in the'sample. no reanalysis was requested based on these high recoveries.

5. METHOD AND PREPARATlON BLANKS

For most analyses, no.analytes were detected in the method or preparation blank. However, fr
the IC analysis of sample Bfl7N46(S03M000553), chloride was detected in the water digest

- preparation blank lThe sample was re-prepared two additional times and these results were
- determined to be the best; based on the resuls reported for nitite. The level of nitrite detected in

the other two blanki was greater hain thai detected in the sample: The concentration of chloride
in the blank is about 22% of tdi reportid for the saip1. Comparison of results from the other
two digests indicates that the eportedsampfe results are biased high by about 22% - 29%
because of this contamination. §

Nitrite was reported in the blank prepared and analyzed with sample B17TM6 (S03MO00561),
The blank result was greater than that reported for the sample; This sample was also re-prepared
two addiional times. -At the time of this anajysis Ithe sourceof the contamination could not be.
ditermined. Because no niritn was detcted i' sample no additioal reparations were
perf&rnzd. The con i tianon issue is still under investigation.

For the ICP analysis of sample B17TM6 (SO3MOO0559), lead (Pb), antimony (Sb), and Ane (Zn)
contamination were detecfedin die acid digestidnipreparidon blank. The concenuradion ofZn in -

- the blink is less than 50 fi/at detected in the sample and was considered insignificant in
faitrdac' ithQAP-016 (Clark2003).Howeier, the conceniration of Pb in the blank is 78%

ofthatmeasured in tlesainple anid te level-ofSb inii the blank is 113% of that detected in the
sample. Thee results arc ieprted 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 deection limit; and previous results indicated thai neither Pb nor Sb are present in the
sample. Therefore, the results reported for Pb and Sb for the sample portion should be
considered biased high due ocontamination.

5.3 DUPLICATE ANALYSES

The requested precisioni fr analysis was a relative percent difference (RPD) ±20% for
radionuclideiand±30% for all other methods.. Most analyte rsults met thes: criteri, except as
notedabelow.a-e-

A duplicate sample was inalyzed for both samples for most methods. However, after most
- analyses were completed, the project point of contact requested that the laboratory batch the two
- samples together for remaining analyses: Therefore, for the IC analysis, a duplicate was

analyzed with sample B171446 only.

For sample B 17N46, an RPD greater than 20% was reported for total beta analysis for sample
S03M000528. RPDs greater than 30% were reported for barium(Ba), cadmium (Cd), Pb, and
Zn for sample S03M000527,and acetone for sample S03MOOOS=2 The RPD criterion was not.

7
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applicable for Cd and Pb, in accordance with QAPP-016 (rererence 2), because the sample
results werless than 10 times the method detection limit. The other high RPDs were atributed
to sample inhomogeneity and no repreparation and reanalysis was requested because the
laboratory does not have equipment available to provide adequate homogenization of this type of
sample marix

For sample B 17TM6. RPDs greater than 20% were reported for plutonium-239/240 (&MPu),
thorium-232 (mf), uranium-233 ( 3 U), and total beta analysis for sample SO3MOO0540.
Howeve, the counting enr& for the beta analysis is greater than 15% and the mU result is less
than- 10 times the method detection limit, so the RPD criterion is not applicable for those two
analytes. An RPD greater than 30% was reported for strontium(Sr) for sample S03M000559,
but the'criterion was not ayplicable because the sample results were less than 10 times the
method detetion liitL. The other high RPDs werc attributed to sample inhomogeneity and no
repreparation and reanalysis.was requested because the laboratory does not have equipment
available to provide adequate homogenmzabon of this type of sample matrix.

Duplicate analyses for the SVOA and polychlorinated biphenyl (PCB) analysis was performed
by comparinj a maix spie (MS) with a mati-ix spike duplicate (MSD). The results of this
comparison are discussed in the next secuion For sample B17N46 VOA, both a duplicate and
MSD were analyzed because some compounds were expected to be present in the sample.

For sample B17TM6 VOA, only an MS and MSD were analyzed. However, since chioroform,
tetrachloroethene and carbon tetrachloride were detected in the sample, but were not compounds
present in the spike'soluion, the results from the sample MS and MSD analyses can be:
compared as triplicates to provide precision information for the analysis. The results are
presented in-Table I and a percent relative standard deviation (%RSD) was calculated to give an
indication of the prccimson.-he-%RSDs w ize less than 30%, which indicates that the analysis
met the precision rquirment--..

Table 1. Triplicate Analysis Results for Sample B17TM6 (SO3M00534).
- Result 'MS -S - I MSD -Compound -[ (S - %RSD

fr 4-e+3 5.6+3 4.73e+3 7.7

Tetrachlomethane --70e
44  1.76e+4 1.66e+4 2.9

Carbontetrachloride: -3.76e+- - 87e+5 3.13e+5 14.0

SA MATRIX SPIKE AND MATRIX SPIKE
DUILX CATE

An MS sample was analyzed for both samples for most methods. However, after most analyses
were completed, the proj'ct point of contact requested that the laboratory batch the two samples
together forremaining analyses. Therefore, for the total uranium and IC analyses, an MS was
analyzed with sample B17N46 only.

MS samples were analyzed with all methods except for pH, "Pu, "Pu, "Sr, neprunim-237.
( 7Np), americium-241 (2 fAm) and the isotopes reported by gamma energy analysis (GEA).
For VOA and SVOA, the analytical instructions (reference 1) requested that the laboratory report
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spike recoveries only for the representative set of compoimds indicated in the letters from
H. L. Anastos (references 3 and 4). However, for VOA, some ketones were part of the standard
mix used Although the ketones were not required to be reported, for sample B17N46, acetone
and 2-butanone recoveries and RPDs were discussed because those compounds were detected in
the sample; For sample B 17TM6, the ketones weren't reported because they were not requested
by customer and no ketones were detected in the samples.

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

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

For sample B17N46 (S03M000525), most of the SVOA spike compounds (except pyrcne) failed
to mer the requirements The low recoveries were attributed to a possible matrix effect because
the recoveries for those compounds in the LCS were all acceptable (except for n-niroso-di-n-

-propylamine, as noted previously). No reanalysis was requested because the sample matrix
would still affect reanalysis results.

For sample B17TM6 (SO3M000537) 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-butylphosphate so that it was within the calibration range. No
reanalysis wai 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 B17N46 (SO3M000522) VOA, acetone and n-butanonc have high recoveries.
Because the LCS recovenes of these compounds were within the requested control limits, the
high MS recoveries were attributed to a possible matrix effect that causes increased purging
efficiecies for ketones. Again, no reanalysis was requested because of these MS recovery
failurci because a reanalysis was not expected to improve the results. The results reported for
these two compounds should be considered biased high.

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

The Dam 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. MSJMSD Recoveries and RPDs for VOA for B17N46.
Compound MS (%) MSD (%) RPD (%)
Bezee -9& 101 3

Chlorobenzcne -04 100 - 4
I.I-Dichlorothmn 100 103 j 3
Toluene - 95 92 3

S
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-.
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Table 2. MS/MSD Recoveries and RPDs for VOA for B17N46.

Compound MS %) MSD (%/) RFD

.TrichloroatIene M15 119 3

Acctons ist 1721 9
2-Btanone . . 140 t 190 t _ 3D t
t-- spike mcovewy or RPD failed lo meet custom- requirements

Table 3. MS/MSD Recoveries and RPDs for VOA for B17TM6.

. - Compound j S (%) MSD (/) RPD
Benme. 110 - 115 4

Clorobenzcoc -. 114 j16 2

1.1-Dichlaroethene . 9S 111 12
Toluw1_ 110 113 3
Trichlorocihene 102 103 1

Table 4. MS/MSD Recoveries and RPDs for SVOA for B17N46.

Compound MS (%) MSD (%) RPD (%)
Phenol -67 t 65t- 3
2-Clorpheno --. 611 * 61 t 0
1.4-Dachbenzcn- - - - t 13 t 48t

N-Nhrosi-dcpuoplame a 3 t 42 is
1,24Trichlorobenzene. 33 t 36T 9
4-Chloro-3-mzethylphnO - 55? -62 t 12

Acccaphthena - .64 t 66t 3
4-NiLophenol - 53t 65 20
2,4-Dinitrooliwne 54t 63 t is
Penachlorophcnol si t 63 t 21
Pyrens- -. 8 92 4

t - spike ecovery or RPD failed to meet cuswmer requinments

Table & MS/MSD Recoveries and RPDs for SVOA for B17TMC.

Compound - MS (%) MSD (%) RED (%)
Ph__ol 70 89 24
2-Chlorophanol 77 90 16
I,4-Dlchlorobenzcne 48f 55 t 14
W-Niuso-di-n-propylamine - 23 1 47 t 68 t
1.2,4.Trichlorobenzene - 47 f 67 t 35 t
4-Chloro-3-methylphenol 64 t 55t 15 t
A-enaphthen 56 t 65 t Ist
4-Nitraphenot.. Ot Ot N/A _

.6-
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Table S. MS/MSD Recoveries and RPDs for SVOA for B17TM6.

Compound MS (%) MSD (%) RP) (%)
2,4-Dininozoluene 0 Ot NVA

Pcnaztloropbanol . _ _t t /A_

PyrC. SO 59? 16
t - spikx reowcvry or RPD fiacd tD awt customer rqurzcmn
N/A - calnfoiai not appicable

Table 6. MS/MSDI Recoveries and RPDs for PCB for B17N46.
Compound. MS (%) MS (%) RPD ( )

Aroclor 125 76 72 5

Table 7.: MS/IMSD Recoveries and RPDs for PCB for B17TM6.
Compound MS(%) - MSD(%) RD (%)

Aroclor 1254 . 120 - 106 12

5.5 SURROGATE RECOVERIES

Surrogate standards are sdded to all fieid and QC samples for VOA, SVOA and PCB analyses.
The surrogate is added to mooiror total method recovery through prepazadion, sample matrix
cleanup and analysis.'

- Surrogates standard recoveries for VOA for sample B17N46 (S03M000522) met the
requirements in QAPP-O16 (rifernce 2). For th VOA for sample Bl7TM6 (S03M000534),
dibromofluoromethane (DBFM) failed high by 4% on the sample aliquot. This failure was
attribumed to intefercerom the adiacent carbon tewachloride peak, which exceeded the
calibration curve and satzted the detector. This surrogate passed on the MS and MSD and on
subsequer reanalysis of the diluted exat. T crefor, the reported sample results were
considered acceptable

Surrogates standard recoveries for PCB for sample B17N46 (S03M000522) met the
requirements in QAPP-016 (ference 2). For the PCB analysis of sample B 17TM6
(S03M000538), the recovery for decachlorobiphenyl in the LCS was slightly high. However, the
reported results for the analysis were considered icceptable because the LCS, MS and MSD
recoveries for the analysis aflne'the requiremens.

For the SVOA for sample B17N46.(S03M000525). the recovery for nitrobenzcne-d5 (one of 6
surrogaes) failed to meet the requirements in QAPP-0 16 (reference 2). Adminisrative limits are
set at 50%- 00% recovery. Recoveries for nitrobenzcne-d$ ranged from 0%- 10% in the
method blank, LCS, sample, MS, and MSD. The other5 surrogates all bad acceptable
recoveries. The cause for the low recovcry is unknown, however, the other base-neutral
compounds that were spked appear to be unaffecred. Of the compounds of interest, only

20
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n-tributylphosphate is in the base/neutral class. It is not chemicaly similar to nitrobenzene-dS.
andis not likely to be affieed bydiiepoor recovery.

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

5.6 OPPORTUNISTIC ANALYTES .

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

For sample B!7N46 (53M000525), two oppornmistic compounds were detected in the sample.
Dimethylphthalae (chemical abstract system (CAS) number 131-1-3) was detected with a
concentration of 1:38e+3 pg/KgDiethylphtbalae (CAS number 84-66-2) was detected wth a
concenatriti of4.3ie+3 jg/Kg Both of these results should be considered estimates because
they were not greater than 10 times the detection limit of 960 pg/Kg.

For sample B17TM6 (SO3M00057) no opportunistic compounds were detected.

5.7 ATENTATVEt IDENTIFIED COMPOUNDS

The analytical instrucions (reference 1) list five compounds for VOA that the laboratory does
not routinely report, as indicated in i letter from H. L. Anastos (reference 4). The laboratory
was reqpested to performi z1nk iv1 y.idcntified compound (TIC) search flo these compounds.
Theseompounds ere no deteed irc'itbcr of the two samples. liowever, several other TICs
were identified; as discussed belov- TICs are iderstified by the istruinent library search based
only onmnasses in the sctri and are not based on retention times or verified with independent
check standards; These compounds could be misidentified because of matuit effects..The:
concentrations are estimAied based only on the nearest internal standard and a presumed response
factor oft --

For sample B17N46 (S03M000525) SVOA, an unknown pbthalate was reported as a TIC.
However his unknown phtbt wsals detected in the LCS and t6e preparation blank and4
terefr was considered to b ontamination fror an unknown source of plastic and not related.
to the sample matrix. In addition;2;2 t-rnthylnebis[6-tcrt-butyl-4etylphenolj (CAS# 88-24-4)
was detected with estimned concentrations of 3.0e+3 pg/Kg in the MS aiid 5.5e+3 pg/Kg in the
MSD -

For sample~B17TM6 (S03M000534) VOA, two compounds were deiected as ftCs in the sample
portion as well as th MS and MSD. Bionobnzene (CAS# 108-86-1) was detected with an
estimated concentration of4.0e+3 ig/Kgin the sample, 4.2e+3 pg/Kg in the MS and 4.1e+3
g/JKg in tho MSD; Estimated concenauions of hcxachloroethanc (CAS# 67-72-1) were

8.5c+4 pg/Kg in the sample, 9.0e+4 paj/Kgin the MS, and 8.7e+4 pug/Kg in the MSD. In
addition, nonanal (CAS#124-19-6) was detected in the MS with an estimated concentration of
3.9e+3 pg/Kg and in the MSD 'with an estimated conccrnration of2.2e+3 pg/Kg.* Tridecane
(CAS# 629-50-5) was only detected in the MS with an estimated concenration of 1.0c+3 pg/Kg.

82
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No other compounds were poned as TICs from either the VOA or SVOA for th: two samples.

5.8 TARGET QUANTITATION IMITS.

The laboratory was unable to meet all of the requested target quantitation limits due to necessary
- dilutions of the samples. These diluons nsuredanalyte concentraions did not exceed

calibrationiangesnand avoided contamination and cany-over pioblems The laboratory used the
largest feasIble si.mplc gize, -

..-.. 9

................
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6.0, ANALYTICAL PROCEDURES

Table s prrsenis the 222-S Laboratory analytical procedures uscd to gcncrate the reported

Table t Analytical Procedure.

- .4  Preparation Analysis
I Procedure. .yIsaWW. __ __s_

Inorganic AnAUys""

pH Dir= LA-2t2-105 Rev. D-0

Hg Direct .LA-325-106 Rev. C-0
CN -- Dire LA-695-102 Rev. I-2
N, - Water Digest LA-533-101 Rev. K-C0
IC- - Wacurligest LA-533-107 Rev.-C.2 -

Sulfide - Diret LA-36I-101 Rev.A-0
Total U Acid Digest LA-925-OO9 Rev. D-S
ICP - - Acid Digest LA-50-161 Rev. D.4

Icp-Ms- - Acid Digest - L-506-101 Rev. C-0
kadlonulde Analyses - -

AT/TB J Environmental Digest LArSO0 l1 ReV. I4.
OA -- Enviunmental Digest LA-548-121 Rv. F-5
"Sr , - Environmntal Digest LA-220-1 01 Rev. F--

- : - jEnvrOnm= Digest ..- ILA-933-141 Rev. H-7
2 __PL, Pa Ewvironmenfa Digtst LA-953-104 Rev. D-0
1 SAm Envinmenal Digest . LA-95.-104 Rev. D-0 -

Organic Analyses
.VOA Direct - -- LA-523-llS Rev.A--
SVOA =& Organic Extn LA-523-135 Rev. A-I
C - OrganIc actio LA523-140 Rev.B-0

Abtretaii-n
- Hg- ercwry.-

CN- cyanido
N$1- ammonaum
IC - ion chromatography
Total U - total traniuz -
ICP-inductively coupled plasma
IcP/MS:- ICP/inass spectrometry
ATTB-toul alpha/towal baa
GEA- gamma energy analysis

Acid digest proocdure LA-50-163 Rev. D-1
Water digest produr: LA-S04-1OI Rev. 1-0

"Sr-stroium-90
"'Np- neptumium-237-

mPu- pluxonlum-238
"3 Pu-plutonium239/240

2 Am- mricium-241.
VOA - volatle organic analysis
SVOA - ssmi-voatile organic analysis
PCB - polychlorinated bipbcnyls

Environmental acid digest praccdurc LA-344-101 Rev. C-3
Organic =traction proooeure: LA-523-l38 Rev. C-2

- -. . - - .. 10
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REQUEST FOR SAMPLE ANALYSIS (RSA)

1.-Snno -r- 2. aSAmpOd 4=. Rqutowr. Name 0. CACNIOA 7. CostCear
2i6-2-9 I3DtC$ cit - c. i: ~
C stomoflProj .cod a-.-& d mcday - . Requewtwr A

CL8k= C IrDNM Z Lwxgami - ICL I%. mom 1 que1tadMa.yses - 13. ExpecsdRare

B_ 7 96 -/soM sad e/D DaC P

E3 Dmsmos rportaaty wrom~d,;mfwa apad ir mtnlysu and d~posWla signaw -

I& oCCRWead . Eger222.Smaioy-mY wA..nrMno,zawm01 -
gnrgas.c ad* . awmtra"~a se Ate:J&L'Z J),'AlfAh6PS 4A

1 &.4pm"a invlruction (SpacWa Swmge ouquiremnts, timp~ o nrL ro m 'a~oi nt in. arc4 17. Requostad Turnwrwun T n
Bay ~ ~ A A:- x4 .(P)-s-v lwrd; S so alwek []4fto"

ep-4w c- x : -4 0A

0~~ o C3ye

T --
Daft,.,.___

14. rwieDoo* fi * . .&IOW4~S)DOSCRaz Numbera~
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4002-365 01a
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. . . + - - GrpJD No. (Fcmlabu Qniy7
REQUEST FOR SAMPLE ANALYSIS (RSA)

1. SII Oin -- t Caeer

716-2-9 Char. Borahole 10/29/2003 -SJ Tzent -
cuorr accoo.--. 1.'Submmd Dy , q r PncSSWmfA

.________ _ _ ._._-.__-. . .373-5869 AO-21
- 8 Laborary (0 Voane t..Mat it -

* CUSI.MWotID NO f s" 17. RAWASW Ay__ 1& _"0 _ Range

B17TM * 500 gra soil. See Chain of Custody 200 uCi Pd

14. Samp 0tpolon -. - . -- Lamit(.) Do Re at Cn -ct

0 S atmle Cuvntom - c.,i ertzs om a

.3 Dipose of p rrlaw d pcgtx -f aPpe4d carges forms"s and dwni .

I. QC RcquWd . Per 222 Laboraboy Oaly As wurnos APan (HNFD-CP-QAPP-01 )

0Ofnr(Istrhteranmfocumerada 216-Z-9 Analvical tnstructicns
18. SpoM afmaU saspoO aI sOIsq* Rqmen..peamg format~n M..e gmat, eta) . . Rasnzea lww. ma a
Se. 226-Z-9 Analytical'Intstructions. . Q2WSck C4VWGU

-0 1 60 days
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Appendix 5

Data Validation Supporting Documentation
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APrENDIXA

RADIOCIJEMICAL DATA VALIDATION CHECKLIST

- - -7 ILt S.

-1. nplcLt: 0WA

Tecbnil verzatlon fam= prnn . ?. V.e N/A
Comments:

1.- 03(7

b

2. Inital CalitX CtiJn (Levs D,. -. N N/A

1nstmnetsf t etors elibatcd? -- es No W/A
initial callbrnticn acceptable? .. YecsNo N/A

Ctea NICT tme-Ic? - YC N N/A

Snndzzds Fxpind? - Yes No NA

Cakc1otin check acc-ptable? - . Yes No N/A

Comm-*nts

7,4

- - -1 A

31
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PROJECTl 2 Z traQ h DATA PACKAGE: lZ. 03 % z Q
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IlNF-20434 REV 0

3. Continuing Calibration (Levels D, B)

Calibmtion checked within required frequency....

Caliba-tion check aceptable?

Calibration check standards traceable?

Calibration check standards expired?

Calculation check acceptable?

Comments

.Yes

.Yes

Yes:

.Yes

.Yes

No N/A

No N/A

No N/A

No N/A

No N/A

4.

4. Bacground Couns. (Lvls n, B)

Baikzround Counts checked within tqir d frqueney Yes No N/A
Bkround Counts acccptalc? . Yes No N/A

6Cculaion check , acccptzble?.... Yes No NIA
Commens -

A4-2 -

A..
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HNF-20434 REV 0

S. Blanks (Levs B, C, D, E)

* Method blank analyzed within required frequency?.

Method blank results acceptable?

Analytes detected in method blank?......

Field blank(s) analyzed?

Field blank results acceptable?

A*nlyes detected in field blank(s)?.

Transcription/Calculation Erors? (Levels D, E)

Commrn

0N/A

N/A
... xoN/A
.....Ys .. o.A
.. YcsQ.....A

. Yes N A

.... Yes N N/A

....... Yes N N/E

6. Laboratory Control Samples orBlank Spike Samples (Levels C, D, E)_ O WA

LCS /BSS cnalyzed within required frequency? )o N/A
L CS/BSS recoveries acceptabl.. .. 'o WA
LCS/BSS traceable? (Levels DE) Yes No(r
LCOSSS expired? (Levels 0) .Yes No

LCS/BSS levels correct? (Lvls DE) Yes No

Transcription/Calculation Errors? (Levels D, E) -Yes No

7. Chemical Carrier Recovery (Levels C, D, E)

Chemical carrier added?

Chmincal recovery acceptablc?..-

Chemical carrier traceable? (Levels D, E)-..

_....... WNA

.Yes o N/A
YNo

...Yes No

A-3
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ltNF-20434 REV 0

10. Duplicates (Levels C, D. E) .

Duplicates Analyzed at required £requency? -..

RPD Values Acceptable?- - -.. :

Tnns cript on/Calcula1ion Errors?(LvelsD .E).
YesNo~ A

N/A

.Y... N(,

11. Field QC Samples (Levels C, D E)

-Fied . - mpleIs) Im zcd? 0

".Field duplinte RPD.valuts aczeptblc? Ye
Field dpit sanple(s) anayded-

Field splitRPD values accerable. .N

Performance adiIt sunmple(s) znalyz dt. .Y

- Perfrnance audit sample results acceptable?'-. .....

Comment.t-

12.:Holding.imes (All levels)

An sample haldin: times acceptable?, No N/A

Commentitr

1:
r

[
V

It

t.
It
I"
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13. Resuls and Detection Limits (ARX Levels) 1

R=estsnpuonndfar anquirsni y nm pie
Rehusnpported in aw aa(LvcU sDE) Yes Na
ResultsAcceptabk7 (LewisD. ) No
Trnscription/Calculadon ewors? (vs D. E - - -Yes No

- MNDKs met rrquired detection liit s?, - NO

Thmsuiptionkcnlrult-iron ? (LewlaD.N
commenr -.

A-6

MA

W/A

Q3.

MA - t
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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 I
Subject: RE: Tracer Recoveries.
Importance: High

Steve,

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

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

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

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

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

From: Trent, Stephen I
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 B1 7TM6 and 11 7N46.
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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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.

SamplB 7.4Sa61 leM/t23

B17N46 10/20/03
BL7TM6 10/29/03

Soil C Strontium-90
Soil C Strontium-90

Data validation was conducted in accordance with HNF-20434, Rev. 0, Data Validation
Procedurefor Radiochemical Analyses, DOE/RL-200 1-01, 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

Holdin! 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

\ 101

C AN
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e Laboratory Blanks

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

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

* Field Blank

No field blanks were submitted for analysis.

Accuraev

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 can-ier 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 Procedurefor 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).

DOERL-2001-01, Rev. 0, Appendix E, Sampling and Analysis Planfor Investigation of
Dense, Nonaqueous-Phase Liquid Carbon Tetrachloride at the 216-Z-9 Trench, U.S.
Department of Energy, Richland, Washington (2004).

4



Appendix I

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

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

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

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

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

6



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

8

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

COMMENTS: No data was qualified.

COMPOUND QUALIFIER SAMPLES AFFECTED REASON



Appendix 3

Annotated Laboratory Reports
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Attachment I

Narrative

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

1.0 INTRODUCTION

Two soil samples from the 216-.9 characterization borehole were received at the 222-S
Laboratory; sample B17N46 on October 27, 2003 (sample delivery group [SDG]
222S20030369), and sample B17TM6 on October 31, 2003 (SDO 222S20030383). The samples
were analyzed in accordance with the 216-Z-9 Trench Characterization Borehole Sampling and
Analysis Concurrencefor Analytical Requirements (analytical instructions), the 222-S
Laboratory Quality Assurance Plan (re ference 2), Semi- Volatile Organic Compound Analysts
(reference 3), and Voladle Organic Compound Analysis (reference 4), referenced in the cover
leter.

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

For sample B17N46, all detected compounds for the volatile organic analysis (VOA) were within
the calibration range for the analysis of the low level sample (SO3M000522), so the sample for
high level VOA (SO3M000523) did not require analysis.

For sample B17TM6, a very high concentration of carbon tetrachloride was detected during the
analysis of the low level sample (S03M000533), and the results obtained for that analysis were
unusable. The reported results were obtained from two different dilutions of the high level
sample (SO3M000534).

2.0 SAMPLE APPEARANCE AND HANDLING

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

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

For sample B 17TM6, the aliquots for both the low level and high level VOA were each provided
in a single amber glass bottle with no preservative. Because the bottles had to be opened in a

1 0 0 1P4
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hood to obtain aliquots for analysis, the sample integrity was compromised and the results may be
biased low.

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

3.0 HOLDING TIMES

The analytical instructions (reference 1) requested that the laboratory make every effort to meet
the SW-46 holding times for VOA. The holding times were not met for either sample. For
sample B17N46, the holding time was not met because of a combination of the 7-day delay
between sampling and delivery of the samples to the laboratory and instrument operation
problems. For sample B L7TM6, the holding time was not met because of instrument operation
problems.

4.0 ANALYTICAL RESULTS

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

Note that for the ion chromatography (IC) and inductively coupled plasma (ICP) spectroscopy
analyses, the results reported for the blank are actually pg/mL, rather than pg/g 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 organic analysis (SVOA) of sample B 17N46 (SO3M000525), one of the I1
compounds (n-Nitroso-di-n-propylamine) in the LCS had a recovery that was slightly below the
requested range of 70% - 130% recovery. However, the reported recovery of 65% is typical of
what is normally achieved for this compound so no reanalysis was requested based on the low
recovery.

2 00J 05
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For the SVOA of sample Bl7TME (S03M000537),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.

5.2 METHOD AND PREPARATION BLANKS

For most analyses, no analytes were detected in the method or preparation blank. However, for
the IC analysis of sample B17N46 (SO3MOO0553), chloride was detected in the water digest
preparation blank. The sample was re-prepared two additional times and these results were
determined to be the best, based on the results reported for nitrite. The level of nitrite detected in
the other two blanks was greater than that detected in the sample. The concentration of chloride
in the blank is about 22% of that reported for the sample. Comparison of results from the other
two digests indicates that the reported sample results are biased high by about 22% - 29%
because of this contamination.

Nitrite was reported in the blank prepared and analyzed with sample B I 7ThM6 (SO3MOO0561).
The blank result was preter than that reported for the sample. This sample was also re-prpared
two additional timeL At the time of this analysis, the source of the contamination could not be
determined. Because no nitrite was detected in the sample, no additional preparations were
performed. The contamination issue is still under investigation.

For the ICP analysis of sample Bl7TM6 (S03M000559), lead (Pb), antimony (Sb), and zinc (Zn)
contamination were detected in the acid digestion preparation blank. The concentration of Zn in
the blank is less than 5% of that detected in the sample and was considered insignificant in
accordance with QAPP-016 (Clark 2003). However, the concentration of Pb in the blank is 78%
of that measured in the sample and the level of Sb in the blank is 113% of that detected in the
sample. These results are reported from the third preparation of the sample. No further
digestions were prepared because the duplicate results for Pb and Sb were both less than the
reported detection limi, and previous results indicated that neither Pb nor Sb are present in the
sample. Therefore, the results reported for Pb and Sb for the sample portion should be
considered biased high due to contaminafon.

5.3 DUPLICATE ANALYSES

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

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

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

30 u'it it
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applicable for Cd and Pb, in accordance with QAPP-0l 6 (reference 2). because the sample
results were less than 10 times the method detection limit. The other high RPDs were attributed
to sample inhomogeneity and no repreparation and reanalysis was requested because the
laboratory does not have equipment available to provide adequate homogenization of this type of
sample matrix.

For sample B 17TM6. RP)s greater than 20% were reported for plutonium-239/240 (22Pu),
thorium-232(&Th), urmnium-233 (3U), and total beta analysis for sample S03M000540.
However, the counting crrr for the beta analysis is greater than 15% and the 2nU result is less
than 10 times the method detection limit, so the RPD criterion is not applicable for those two
analytes. An RPD greater than 30% was reported for strontium (Sr) for sample S03M000559,
but the criterion was not applicable because the sample results wer less than 10 times the
method detection limit. The other high RPDs were attributed to sample inhomogencity and no
repreparation and reanalysis was requested because the laboratory does not have equipment
available to provide adequate homogenization of this type of sample matrix.

Duplicate analyses for the SVOA and polychlorinated biphenyl (PCB) analysis was performed
by comparing a matrix spike (MS) with a matrix spike duplicate (MSD). The results of this
comparison are discussed in the next section. For sample B17146 VOA. both a duplicate and
MSD were analyzed because some compounds were expected to be present in the sample.

For sample B17TM6 VOA, only an MS and MSD were analyzed. However, since chloroform,
tetrachloroethenc 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 triplicaies to provide precision information for the analysis. The results are
presented in Table I and a percent relative standard deviation (%RSD) was calculated to give an
indication of the precision. The %RSDs were less than 30%, which indicates that the analysis
met the precision requirement.

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

Compound Result MS MSD %R
(9g/Kg) (pg/K" (pg/Kg)

chlorotom 4.SSe+3 SA6e+3 4.73e+3 7.7

T;:rIcIOWIOethan 1.7Oc+4 1.76e+4 1.66e44 2.9

Carbon terachlorde 3. 76e- 2.S7e+S 3.13.+ 14.0

5.4 MATRIX SPIKE AND MATRIX SPIKE
DUPLICATE

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

MS samples were analyzed with all methods except for pH, 2"' 8 Pu, '"Sr, nepcunium-237
(m'Np), americium-241 (2"Am) and the isotopes reported by gamma energy analysis (GEA).
For VOA ad SVOA, the analytical instructions (reference 1) requested that the laboratory report

4 0o Q, i 1
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spike recoveries only for the representative set of compounds indicated in the letters from
H. L. Anastos (references 3 and 4). However, for VOA, some ketones were part of the standard
mix used. Although the ketones were not required to be reported, for sample B17N46. acetone
and 2-butanone recoveries and RPDs were discussed because those compounds were detected in
the sample. For sample B17TM6, the ketones weren't reported because they were not requested
by customer and no ketones were detected in the samples.

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

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

For sample B17N46 (SO3MOO0525), most of the SVOA spike compounds (except pyrene) failed
to meet the requiremems. The low recoveries were atributed to a possible matix effect because
the recoveries for those compounds in the LCS were all acceptable (except for n-nitoso-di-n-
propylamine, as noted previously). No reanalysis was requested because the sample matrix
would still affect reanalysis results.

For sample BI7TM6 (S03M000537) SVOA, most of the compounds failed to meet the
requirements for MS and MSD recoveries because of the 50-fold dilution that was required to
reduce the concentration of tri-n-butylphosphate so that it was within the calibration range. No
reanalysis was requested because the same dilution would be required on the reanalysis and it is
impractical to add sufficient spike solution for this sample where a substantial dilution is
required.

For sample B17N46 (SO3MO00522) VOA, acetone and n-butanone have high recoveries.
Because the LCS recoveries of these compounds were within the requested control limits, the
high MS recoveries were attributed to a possible matrix effect that causes increased purging
efficiencies for ketones. Again, no reanalysis was requested because of these MS recovery
failures because a reanalysis was not expected to improve the results. The results reported for
these two compounds should be considered biased high.

The RPDs between the MS and MSD for the PCB analyses met the requirements in the analytical
instructions (reference 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 B17N46.
Compound MS (%) MSD (%/) RPD (%)

Benzem 98 202 j 3
Chlorobenzne 04 100 4
I.-Dichlorosthun 00 103 3

Tolumne 9s 92 I 3

s 000908X
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Table 2. MS/MSD Recoveries and RPDs for VOA for B17N46.

CompoundMS (%) MSD (%) RPD (%)

Trchloroctm15 119 3
Acetone 158t 172 t 8
2-Butanone 140 t 190 t 30t

t -spike rvcovery rRPD hiled Io meet custow requirements

Table 3. MS/MW Recoveries and RPDs for VOA for B17TM6.

Compound MS(%) MSD(%) RPD(%)
Benzi 1 110 its 4

Chlorobenzeme 1 114 116 2

1.-Dichlorohmne 98 1I 12
Toluems It 113 3
Trichloroethe 102 103 1

Table 4. MS/MSD Recoveries and RPDs for SVOA for B17N46.

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

Phenol 67 t 65 t 3

2-Chlorophenol 61 t 61 t 0
1,4-Dichlorbenzem 8t 13t 48 t
N-Nimcso-di-o-propylamiS 35t 42t i8
1,2,4-Trchlortbeazene 33t 36t 9

4-Chloco-3-mathylphcnol 55 t 62t 12

Acmnaphdmwn 64 t 66 t 3

4-Niurphcnol 53t 65 t 20

2,4-Dinirocoluctnet 54 t | 63 t 15
Pentachlorophenol 51 t 632t 21

Pyrena 88- t _ 92_

t - spike recovery or RD failed to racet cstomcr requiremens

Table S. MS/MSD Recoveries and RPDs for SVOA for B17TM6.

Compound MS (%.) MSD (%) RPD (%/)
Phenol 70 89. 24

2Clorophonol 77 90 16
1.4-Dichlorobenzcne 48 t 55 ? 14

N-Niro&o-d-a-propylamine 23t 47 t 68 t

1.2.4-Trichorobenwzc 47 67 35 t
4-Chloro-3-methylphesol 64 t IN i t
Accnaphthene 56t 65 t 15t
4-Nitrophenol 0 t 0 t N/A

6
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Table . MS/MSID Recoveries and RPDs for SVOA for 1I7TM6.

Compound MS (%) MSD (%) RPD (%/)
2.4-Diaitrowoinwn 0 t O t N/A
Peochlocopbeol j. Ot Ot N/A

PyXo + sot 59t 16
t - spike recowy or RPD failed to s wm ctonr mqwrqtns

N/A - calculation not applicable

Table 6. MS/MSD Recoveries and RPDs ror PCB for B17N46.
Compound MS (%) j MSD (%) RPD (%)

Aoclr 1254 76 72 5

Table 7. MS/MSD Recoveries and RPDs for PCB for B17TMS.

Compound MS(%) MSD(%) RPD(%)
Aroclor 1254 t20 106 12

5.5 SURROGATE RECOVERIES

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

Surrogates standard recoveries fir VOA for sample B17N46 (S03M000522) met the
requirements in QAPP-016 (reference 2). Forthe VOA for sample B17TM6 (S03M000534),
dibromofluoroinethane (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 reported sample results were
considered acceptable.

Surrogates standard recoveries for PCB for sample Bl 7N46 (SO3M000522) met the
requirements in QAPP-016 (reference 2). For the PCB analysis of sample B17TM6
(SO3MOOOS38), the recovery for decachlorobiphnyl in the LCS was slightly high. However, the
reported results for the analysis were considered acceptable because the LCS, MS and MSD
recoveries for the analysis all met the requirements.

For the SVOA for sample B17N46 (S03M000525). the recovery for nitrobenzene-d (one of 6
surrogates) failed to meet the requirements in QAPP-016 (reference 2). Administrative limits are
set at 50% - 100% recovery. Recoveries for nitrobenzene-d5 ranged from 0% -10% in the
method blank, LCS, sample, MS, and MSD. 'Te other 5 surrogates all had acceptable
recoveries. The cause for the low recovery is uniown, however, the other base-neutral
compounds that were spiked appear to be unaffected. Of the compounds of interest, only

7Jet1
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n-tributylpbosphate is in the base/neutral class. It is not chemically similar to nitrobnzere-dS,
and is not likely to be affected by the poor recovery.

For the SVOA for sample B 17TM6 (S03M000537), low surrogate recoveries were obtained
because of the required 50-fold dilution. As discussed with the MS and MSD recovery failures,
no reanalysis was requested based on these low recoveries. The sample results are considered
usable.

5.6 OPPORTUNISTIC ANALYTES

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

For sample B17N46 (SO3MOO0525), two oppornmistic compounds were detected in the sample.
Dimethylphthalate (chemical abstract system (CAS) number 131-11-3) was detected with a
concentration of 1.38c+3 pg/Kg. Diethylphthalate (CAS number 84-66-2) was detected with a
conceuadton of 4.31e+3 pg/Kg. Both of these results should be considered estimates because
they were not greater than 10 times the detection limit of 960 pg/Kg.

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

5.7 TENTATIVELY IDENTIFIED COMPOUNDS

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

For sample B17N46 (S03M000525) SVOA, an unknown phthalate was reported as a TIC.
However, this unknown pbthalate was also detected in the LCS and the preparation blank and,
therefore, was considered to be contamination from an unknown source of plastic and not related
to the sample matrix. In addition, 2,2'.methylenebis[6-tcr-butyl-4-ethylphenol] (CAS# 88-24-4)
was detected with estimated concentrations of 3.0e+3 &g/Kg in the MS and 5.5e+3 pg/Kg in the
MSD.

For sample B17TM6 (SO3M000534) VOA, two compounds were detected as TICs in the sample
portion as well as the MS and MSD. Bromobenzene (CAS# 108-86.1) was detected with an
estimated concentration of 4.0e+3 pg/Kg in the sample, 4.2e+3 pg/Kg in the MS and 4.lC-+3
pg/Kg in the MSD. Estimated concentrations of hexachlorocthane (CAS# 67-72-1) were
8.5e+4 pg/Kg in the sample, 9.0e+4 pg/Kg in the MS. and 8.7e+4 pg/Kg in the MSD. In
addition, nonanal (CAS# 124-19-6) was detected in the MS with an estimated concentration of
3.9e+3 pg/Kg and in the MSD with an estimated concentration of 2.2e+3 pg/Kg. Tridecane
(CAS# 629-50-5) was only detected in the MS with an estimated concentration of I.0e+3 pg/Kg.

8
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No other compounds were rportedas TICs from either the VOA or SVOA for the two samples.

5. TARGET QUANTITATION 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'
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6.0 ANALYTICAL PROCEDURES

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

Table . Analytical Procedures.
Preparation AnalysIS
Procednre - Procedare
Iaorganie Amslyses

pH Direct LA-212-1 05 Rev. D-0

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

CN Direct LA-695-102 Rev. 1-2

Nfl. Water Digest LA-533-101 Rev. K-0
IC Water Digest LA-533-107 Rev.C-2
Sulfide Direct LA-361-1I Rev. A-0
Total U Acid Digest LA-92S-009 Rev. D-5
ICP Acid Digest LA-505-161 Rev. D-1

ICP-MS Acid Digest LA-506-101 Rev. C-0
_ _ _ Radlonnelria Aalyn _ _

ATfrB Environmantal Digest LA-509-101 Rev. I-1
GEA Enviroamaentl Digest LA-54-121 Rev.F-5

"Sr Environmeral Digest LA-220-101 Rev. F-0
UNp Environental Digest LA-933-141 Rev. H-7
V41. U*WPu Environmental Digest LA-953-104 Rev. D-0

AnI Environitml Digest LA-953-104 Rev. D-0

Organic Analy _es
VOA Direct LA-523-IS8 Rev. A-2
SVOA Organic Extraction LA-523-135 Rev. A-1
PCB Organic Extraction LA-523-140 Rev. B-0

Abbrevlaan
hg- marcury
CN - cyanide
NH.-ammonium
IC - ion chromatography
Toa U - total urnium
ICP - indamvely coupled plums
ICMS - ICP/mas spectrometry
AT/Th - total alpba/total beta
GEA - gamma energy analysis

Nou
Acid digw procedure. LA-SOS-163 Rev. D-1
Water digest procedure: LA-504-101 Rev. 1-0

"Sr - saratium-90
"'Np -nptunium-237
2Pu - pluaoclum-238
""Pu - plutonium-239/240
"Am-awcricium-241
VOA - volatile organic analysis
SVOA - semi-volatile organic analysis
PCB -polychlorinated biphenyls

Environmenual acid digest procedure LA-544-101 Rev. C-S
Organic extraction procedure: LA-523-138 Rev. C-2
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Appendix 5

Data Validation Supporting Documentation
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APPENDIX A

RADIOCIEMICAL DATA VALIDATION CHECKLIST

VAUDATION A B D ELEVEU.
PFROJECT.ZlG-_4 VElM:j Mhga DAAACAE Z2 Z00 % ZOO -ZS
VALIDATOI: .IT :py..et LAB! -gim I...- DATE! ( II-

ANALYSEn ERFORMED

SAMPLES/MATRIX
N (7 IV 1

1. COpietUIUS . C A

TecenWcal vlficailon tnsr Fesw± . N/A

CoCrom -rrc-r VPtvC
Car - rfo't-/a

2. Initial Calibmtion (Leves D, E)A

Insuummnts/dtecto calibe rated? -- es No MA
Initial calibratn acceptable? Yes No NA
Standards NST ucarble? Yes No N/A
Standards Expired? Yes No IVA
Caleulaion check acceptable? V No N/A

SmmetrA

A-1
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N/A3. Continuing Calibration (LevelsD, E)-

Calibration checked within required frequency? -

Calibration check acceptable?-,

Calibration check standrds traceable?

Calibration check standards expired?

Calculation check acceptable? _...........
Cmmentr

.Yes

.Yes

.Yes

.Yes

.Yes;

No
No
No
No
No

N/A

N/A

N/A

N/A

N/A

4. Background Counts (Levels n, E) M[ ;

Background Counts checked within required frequency? Yes No N/A
Background Counts acceptable? YsNo NIA
Calculation check acccptablc-t - Yes No NIA
Comm entr
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5. Blanks (Levels B, C, D. B)

Method blank analyzed within required frequency?.

Method blank results acceptable?_

Artlytes detected in method blank?
Field blank(s) analyzed?
Field blank results acceptable?.

Analytes detected in field blak(s)?.
Transcriptonalculation Errors? (Levels D, E)

0 N/A
0N/A

Yes<o N/A

. Yes

. Yes...YA

.Yes N A

.Yes N N/A

.Yes N W/A

6. Laboratory Control Samples orBlank Spike Samples (Levels C, D, E) __3 N/A

LCS /BSS analyzed within required frequency? cs No N/A
LCS/-SS recoveries acceptablet .. . .. .. s a NIA

LCS/BSS traceable? (Levels DE) Yes Not@

LCS/BSS expired? (Levels DE..-Yes No 1W

LCS/BSS levels cornet? (LewIs D) .YYs No )
TramsrIpion/Calculation Errors? (Levels D. E) Yes No 1 X)

7. Chemical Carrier Recovery (Levels C, D, E)

Chemical carrier added?
Chemical recovery acceptablc?

Chemical carrier traceable? (Levels D, E).........

......... W A

Yes No /A

Y No
... YesN

A-3
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Chemical cardier expired? (Levels D. E) -
TrnsciptiorCalculatica errors? (Levels D, E).

.Yes N

.Yes N

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

Tracer addd Ye No N/A

Tracer recovery acceptable? . - - -Yes No N/A

Tracer tranble? (Levels D ) -Yes No N/A
Trer expired? (Let s,) E) - - Yes No N/A

TuasariptiorWCalculaion errors? (Levs D, E)... Yes No N/A
Commentr' >t SA.-?O n ertl

t Matrix Spikes (Levels C. 1. En ) N/A

Matrix spike analyzei? .. oe N/A
Spike recoveries acceptable? t o WA

Spike source traceable? (Levels D, B) Yes No
Spike source expiret? Levels D, E) - - Yes No (
Transiptio/Calculation Errors? (Levels D, E) -Yes No(S
Conmenis:

A-4

33



HNF-20434 REV 0

10. Duplicates (Levels C, D, E) O N/A

Duplicates Analyzed at required frequency?

RPD Values Acceptable? es
Transcriptdon/Calculaiion Errors? (Levels D. E) %TN
Comments

N t y 4 .r
R-e 1 C 5 r -

11. Field QC Samples (Levels C D E).

Field duplicate sample(s) analyzed?
Field duplicate RPD values acceptable..........

Field split sample(s) analyed? .

Field split RPD values acceptable?

Pcrfocmance audit sample(s) analyzed?...........
Performance audit sample results acceptable?.

I

.YesNod&

.Y

..Yes No

,.Y,% '1

.Yes -

12. Holding Times (All levels)

Are sample hcIding times acceptable? aNo NA
Comments:

A-S
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13. Results and Detection Limits (All Levels )-.

Results reported for all required smple analyses?...
Results supported in rnw duar?(Levels D, E).

Results Acceptable? (Levels D, E)
Transcdption/Calculation cuo? (Levels D. E).

MDA's meet required detection limits? .

Transcription/cnlculadon errors? (Levels D. E)-.-

Comments'

O N/A

No N/A
...Yes No

...Yes No

...Yes No r

S&?No N/A
..Yes No

A-6
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A-7
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Appendix 6

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

Steve,

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

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

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

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

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

From: Trent, Stephen 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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