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Date: 1 September 2006

To: Fluor Hanford Inc. (technical representative)

From: TechLaw, Inc.

Project: 200-UW-1 Operable Unit, Soil from Trench between 216-U-8 & 216-U-
12 Cribs

Subject: Radiochemistry - Data Package No. WSCF20060935 (60935)

INTRODUCTION

This memo presents the results of data validation on Data Package No. 60935
prepared by WSCF Analytical Laboratories (WSCF). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

“B1KB52 8/16/06 Soil See note 1

1 - Alpha spectroscopy, gamma spectroscopy, technetium-99, strontium-89/90, gross alpha &
gross beta.

| { __ Date

Data validation was conducted in accordance with the FHI validation statement of
work and the Sampling and Analysis Plan for Support Activities to the 200-UW-1
Operable Unit, DOE/RL-2005-75, Rev. 0. Appendices 1 through 6 provide the
following information as indicated below:

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

Holding times are calculated from Chain-of-Custody forms to determine the validity
of the results. The maximum holding time for radiochemical analysis is 6 months.

All holding times were acceptable.
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Laboratory (Method) Blanks
Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the required detection limit (RDL), 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 minimum detectable activity (MDA) are qualified as undetected
and flagged "U"; sample results above the MDA and greater than five times the
highest blank concentration are not qualified.

Due to method blank contamination, the radium-226, plutonium-239/240 and
uranium-233/234 results were qualified as estimates and flagged “J".

All other laboratory blank results were acceptable.

Field Blanks

No field blanks were submitted for analysis.

Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis is
compared to the known activity to assess accuracy. The acceptable laboratory
control sample (LCS) and matrix spike (MS) recovery range is either 65-135% or
70-130%, depending on the analyte. In addition, samples may be spiked with a
radiochemical tracer to assist in isolating the radioisotope of interest with the yield
of the tracer being used in calculating sample activity. The acceptable range for
tracer recovery is 20% to 105%. Spike sample results outside the above ranges
result in associated sample results being qualified as estimates, rejected, or not
qualified, depending on the activity of the individual sample.

Due to the lack of an LCS analysis, the plutonium-238, uranium-233/234 and
uranium-235 results were qualified as estimates and flagged “J”.

Due to a matrix spike recovery outside QC limits (47 %), all technetium-99 results
were qualified as estimates and flagged “J".

All other accuracy results were acceptable.
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Precision

Analytical precision is expressed by the relative percent difference (RPD) between
the recoveries of duplicate matrix spike analyses performed on a sample. Precision
may also be assessed using unspiked duplicate sample analyses. f both sample
and replicate activities are greater than five times the contract required detection
limit (CRDL) and the RPD is less than +/- 35 percent, the results are acceptable. If
either activities are less then five times the CRDL, a control limit of less than or
equal to two times the CRDL is used for soil samples and less than or equal to the
CRDL for water samples. If either the original or replicate value is below the CRDL,
the applicable control limits are less than or equal to the CRDL for water samples
and less than or equal to two times the CRDL for soil samples. If the RPD is
outside the applicable control limit, associated results are qualified as estimated
detects or estimated non-detects.

Due to RPDs outside QC limits, all actinium-228 (42%) and radium-228 (42%)
results were qualified as estimates and flagged “J”.

All other duplicate results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

Detection Levels

Reported analytical detection levels are compared against the required target
quanitation limits (RTQLs) to ensure that laboratory detection levels meet the
required criteria. All analytes met the RTQL.

Completeness

Data package SDG No. 60935 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.
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MINOR DEFICIENCIES
The following minor deficiencies were noted:

¢ Due to method blank contamination, the radium-226, plutonium-239/240 and
uranium-233/234 results were qualified as estimates and flagged “J”.

e Due to the lack of an LCS analysis, the plutonium-238, uranium-233/234 and
uranium-235 results were qualified as estimates and flagged “J”.

e Due to a matrix spike recovery outside QC limits (47 %), all technetium-99
results were qualified as estimates and flagged “J”.

e Due to RPDs outside QC limits, all actinium-228 (42%) and radium-228 (42%)
results were qualified as estimates and flagged “J".

Data flagged “J” is an estimate, but under the FHI validation SOW, the data may be

usable for decision-making purposes. All other validated results are considered
accurate within the standard error associated with the methods.

REFERENCES

FHI, Contract #20266, Validation Statement of Work, Fluor Hanford Incorporated,
July 7, 2003.

DOE/RL-2005-75, Rev. O, Sampling and Analysis Plan for Support Activities to the
200-UW-1 Operable Unit, December 2005.
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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 FHI
statement of work are as follows:

uJ

[

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 estimate, 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 data 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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RADIOCHEMISTRY DATA QUALIFICATION SUMMARY*

COMMENTS:

Uranium-233/234
Plutonium-239/240

COMPOUND QUALIFIER | SAMPLES AFFECTED | REASON
Radium-226 J All Method blank

contamination

Radium-228 J All RPD
Actinium-228

Uranium-233/234 J All No LCS analysis
Uranium-235

Plutonium-238

Technetium-99 J All MS recovery

* _ The Qualified Data Summary Table includes laboratory applied “U” qualifiers not
specifically identified here. The laboratory applied “U” qualifiers are included to minimize
misinterpretation of results contained in the table.
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Appendix 3

Annotated Laboratory Reports

000009




27, \ha\v

[0}
5 24nd ANVINOD INIWIOVNYI QOANVH LOF0¥d 2
£°1 4y ddOoM Hodsy O
$|0GuAs Juipenb xis ueyl aiow selevipul - + ‘patepiieA Uasq [ O dAEY ¥ SUNSI SIEAPU| - L e
40/6 \/\v i sopeg vounpg=aa  <?
‘aAjesIeU/SIUSLIWOD 9yl Ul PaquAsSSp selou pue sBej) JaI0 - X
‘epaiud Bunywd saoqe paisalap Jou Ing 104 pazAleuy - ) $J0439 go.mhm_ Ajjeuojod sey ‘9jeWwNSd ue &1 aAjeuy - .—&::&:O «—Swwmtll.ow—
s10113 s961=| Ajjenusiod sey ‘alewnsa ue sf NARUY - 3 “yuRyg PRIRIDGSSY Yl Ul PUNO) SeM DJAleUY UL - D Ty uo1d3d_g wnn A ="Tqml
90/L1/80 50/91/80 90/61/80 [sX¥] sl B/10d vv'o -+ 18¥-605-V1 nos {v39} Jou3 1uno) %13y Ov-A 213 S3IOVIN 758%18 005200090M
90/L1/80 90/91/80 90/61/80 €20 00'1L Bnod £S5 18%-805-Y1 nos Op-wnisselod Z-00-996€t S3ov I ZsaN1E  00SZ00090M
90/¢ 1/80 90/91/80 90/61/80 00 00t 6/10d §G0°0 -+ 18Y-805-V1 nos {v39) Jou13 uno) "19Y §51-n3 213 SIOVIH zsadig  00SZ000s0Mm
90/L Li80 90/91/80 80/61/80 560°0 00’} B/10d v8£0°0 N 18¥-805-Vv1 0s GG |-wnidoiny £-91-16EV1 S3OVIN ZsaNI8  00S700080M
90/L1/80 90/31/80 80/61/80 [eX0] 00t 6/15d 910’0 -+ 18p-805-V1 Nos {y39) 4043 Juno3 “dY v§L1-N3 2473 S3OV zsaNtg  00SZ00090M
S0/L1/B0 90/91/80 90/61/80 6900 oot Bmod £0-3£9°L n 18v-805-v1 n0s ¥g | -wnidoing 1-01-48GS14 S30VIN TSENLE 00SZ00090M
80/ 1/80 90/91/80 90/61/80 0’0 00'1 Byiod ¥S0'0 -+ 18$-805-V1 nos {v39) sou3 uno) "8y Z51-13 2'13 SIOV zsad18  00SZ000H0M
90/L1/80 90/91/80 90/61/80 2L00 oot Bod 8100 N 18v-805-V1 oS 261 wnidoing 6-€2-£89%1 SAOVIN 268X 18 00SZ00090M
90/L1/80 Q0/9L/80 90/61/80 [eN¢] 00t 6/10d 9100 -+ 18v-805-V1 oS {v3D) Jou] N0 "j3Y LEL-3D 2°1°3 S3IDVYIN zsaN18 00SZ000S0M O
90/L1IB0 90/91/B0 90/61/80 1200 00’1 61134 €0-265'6 n  18vy-805v1 0s LE1-\WnIsay €-16-G9001 S3OVIM cued1la  00SZ00090M i
90/L1/80 90/91/80 90/61/80 0o 0oL Bpod G100 -+ 18v-805-v1 nos {v¥39) 1013 WN0J 3y YEIL-SD o' S3IOVI zegxta 00SZ000S0M U
90/£1/80 90/91/80 90/61/80 Le0°0 oot B10d €0-9v6'8 N i8¥-805-v1 uos vE L -wnisajy 6-0L-L96EL S39VIN 25318  005Z00090M 0
90/L1/80 90/91/80 90/61/80 [s)+] oot B/10d £09L°C -+ 184-80S-V1 10S {v39) 2013 Junoy "9y 09-00 o113 SIOVIA zsax18 005Z00090M O
90/L1/80 90/91/80 90/61/80 S20'0 00 6nod vo-evL’e n i8v-80s-v1 Jos 09-1e99) 0-0¥-86101 S39V™H Zsaitg  00SZ00090M 0
90/L1/80 90/81/80 90/61/80 X 00’1 Ba0d tzo -+ 184-805-V1 nos 10133 UN0) |19y ¥ 1 -1d9D 213 S3OVIN zsaN18  00S5L00090M
90/ 1/80 90/91/80 80/61/80 SE°0 00l Bytod 29300 n  i8¥-80S-v1 oS ppL-wniuApoaseidjunia) P 1-4d/3D S3OVIN z6gntg 00SZ00090M
90/L1/80 90/91/8Q0 90/61/80 o0 00'L Bj15d oLo -+ 18V-805-V1 nos {v39) son3 unoj 18y vy 1-30 0173 SIOVIA zsad1g 005200090M
90/£1/80 S0/91/80 90/61/80 L0 001t 6nod 1820°0- n i8y-805-v1 0s vyL-wnus) 8-8L-Z9L%L SIOVIL zsaNt8  00S200080M
90/L1/80 90/91/80 90/61/80 o0 00'1 6i1od 020’0 -+ 18¥-80G-V1 N0S (v3D) Joui3 1uno) ‘t1ay £L1-e8 2'1°3 SIOYM Zsadig  Q0SZOO00SOM
90/L /80 90i81/80 90/61/80 0£0'0 00t 8,150 £0-3L1°S N 18v-805Vv1 Hos v30 Aq ££1-28 v-Lp-186€1 S3oVIX zsaNlg  00SZ200090M
90/L1/80 90/91/80 90/61/80 Q0 001 Bpod 600 -+ 189-805-v1 10s (v39} 10113 JUno) "3y ST 1-4S 2'173 EEDAAY] ZGaNt8  005Z000S0M
90/L1/80 S0/91/80 90/61/80 1900 oot Bpod 18100 N 189-805-v1 nos Gz 1-Auowiluy 9-GE-vECVL SIOVIN ZsaN1ig8 00SZ00090M
90/L L/80 90/93/80 90/61/80 [0 X¢] 0oL 6/10d tto -+ 18v-805-V1 lios (v39) 1043 Juno) |3y 1pZ-WyY o'13 S39V™H 2saNigE  005200090M
90/L1/80 90/8L/80 90/61/80 Lo 00°L 610d £01°0 N 18v-806-v1 0S L PZ-wiruswy 2-01-965v1 SIOVIA Zsad18  005200090M
80/L1/80 90/91/80 90/81/80 00 00’1 8n0d £Z00 -+ L1L3-805-V1 Wos  Jou3 Biud jiof wav Aq [pE-uv 2113 S3IOVM z48)18  00SZ00090M
90/L1/80 90/91/80 90/81/80 L¥0°0 o0t Biod 0€10°0- N 1Lv-805V1 nos | b wnnyawy C-0L-96G¥1 S3IOVIN zsad1g 00SZ00090M
Ansmunyoipey
9A13Y u—n—::wm NN%_M—-#\ g (¢ 14Y A4 min NSy OM PoyPA  x1Hepy pauniojid 53], #SVD ar i) # w—nﬂ_aw
A38M
€£60900¢ # duoan O¥-8H sadery 1'd 1UONUARY

LIOLHY SLTINSHY TVOILATVNY
AISM



29574

2]
01  23nd ANVIINOD INTWIDVYN YN QYOANVH L133f0¥d ..5!
£°7 ayddom 1oday O
sjoquis Jujitenb X3 ueYl BI0W SBIEVIPUL - + IpRIepHOA UPSY | ON FARY JBYL 93NSR1 SAEIPY| -, o0
V Q\m\w \V\ 10)deq uonnyig=A4da ©
: QAR LRU/SIUSIWIWULD YL U PAGUDSIP SAJ0U pue sBey o410 - X
“gpejua Buiwy eaoqe pdlaalap jou nqg 1oy pazhjeuy - N si10113a lebie| nualod sey ‘ajewisa ue st Aheuy - ._w_r___ﬁzo «~=mu~m"0~—
s1019 19B1e Ayenusiod sey ‘ejewnise ue s| alhleuy - 3 ‘juetq PRieldassy 9y} Ul punaj sem Aheuy 34y - D u—.E_.\— :cmuuuuua E=Em=_2 "\,—e&
90/£1/80 90/91/80 90/81/80 020°0 004 B6/pd  £0-206"1 I_U N LLPB0S-v1 1108 8E¢-WnUoINiY £-91-186€t S39v i zsax1lg 005Z000S0M
90/£1/80 90/91/80 90/81/80 00 00'L B1od 1100 -+ LLY-805-V1 1405 Jon3 Buip felo) yav Aq LEZ-9N 213 S3OVN 798Y18  005Z00090M
90/L1/80 90/91/80 90/81/80 £20°0 001 Biod 01200 N 1{r-80s-v1 1os LEZ-wnumdoN z-0Z-¥66€L s3oVIN ZSE¥L8  00STO00OM
90/£1/80 90/91/80 90/81/80 0’0 00'L Bnod ovoco -+ S1y-805-V1 oS J0u3 PoUYIdN B13g 301D 2°13 539VIN ZSEN1E  005Z00090M
90/21/80 S0/91/80 90/81/80 950°0 00t B/1od 001°0 S1v-805-V1 tos elaq sso19 2Ly L8521 S39VHI 768318  00SZ00090M
90/L1/80 90/91/80 90/81/80 00 00°t Bnod Zvoo -+ S1$-805-V1 n0s 1003 PO eydjy $5019 2'113 S3IDVI ZsE%l8 0USZO00SOM
S0/£1/80 S0/91/80 S0/81/80 Lz0'0 00’1 6/10d ovt'o SIP-80S-V1 A0S eydie ss019 1-9%-£85Z1L S39VIN ZSBN18  005200090M
90/L1/80 90/91/80 90/61/80 00 00'L Brod 8100 -+ 18b-805-¥1 10s {¥3D) 1043 3uno) 13U £14-US 213 s3oviy zsay18 00SZ00090M
90/ 1/80 90/91/80 90:61/80 1E0'0 001 6p0d  ¥Z100 n t8Y-805V1 nos gL-uly 8-90-996¢€ L s3ovI Z5aM18  00SZ000SOM
90/£1/80 90/91/80 90/61/80 0’0 00t 6/10d £0-9¢°9 -+ 181-805°V1 los {v39} 1013 JUNS) "19Y £01-NY 213 S3OVIN ZSEN18  00SZ000SOM
90/L1/80 90/91/80 90/61/80 £20°0 00t 6iod  po-9gT'9- N 18v-805-V1 nos £01-wnwayiny 1-€5-896€1 CELYAN 258318  00S5Z00090M
90/£1/80 90/91/80 90/61/80 00 00t B/10d €10 -+ 18805V nos (v3D} 1013 WN0) "13Y 8ZZ-9V 213 S3DVIN 718  00SZ000S0M
90/L1/80 90/91/80 80/61/80 9,00 001 Bxod oLy'0 \h. 184-805-v1 10s 827 -wnunoy 0-€8-1EEV s3ovy zsgila  00SZ00090M
90/£1/80 90/91/80 30/61/80 00 00’} 6/10¢ GE00 -+ 18+-805-V1 n0S 3D} 1043 WN0D |3y §3-uZ 213 FELLAVEE ZsgMlg  00SZOO09OM
90/41/80 90/91/80 90/61/80 1500 00’1 6a3d  £0-980'S- N 18v-805V1 nos §g-oU1Z £-6€-286E1 S3OVIN zsaX18  00SZ200090M
90/£1/80 90/91/80 90/61/80 00 00’4 B110d ov0'0 -+ 187-805-V1 n0s (v39) Jou3 uned "Ry GEZ-N 2173 S3IOVIN zsEN18  00SZ000S0M
90/£1/80 80/91/80 90/61/80 61'0 00't Bnod  $640°0 n 18y-805-V1 oS gEZ-wniuein 1-96-L116L S39v 7SEX1E  00S2O0090M
90i£1/80 90:,91/80 90/61/80 00 00t 8a0d 0500 -+ 184-808-V1 nos {y39) Joug una) "j9y 9Z 1-us 013 S39VIy zsaN1g  00SZOUOSOM
90/£1/80 90/51/80 90/61/80 8L0°0 00't 6/nd  €0-9Z1'6- N 18v-805-v1 nos gz -uit 5-05-2£85} FELLAM ZS8NLE  00SZ00US0M
90/L1/80 90/91/80 90/61/80 00 00t B/rod €10 -+ 18V-805°V1 %0S {v3O) 10113 Juno) 13y 901-nY 213 S3OVIN ZSHAIB  00SZO0090M
90/L1/80 90/91/80 90/61/80 120 00’1l 6/od  0£90°0- N 180805V oS 90 | -wnusyIng 1-8-L96E1 SIoVM ZoEdta  00SZ00090M
90/£1/80 90/91/80C 90/61/80 00 00’1 8jind €10 -+ 184805V Wos {v39) 1003 Juno) “|3y B2Z-eH 2113 SIOVIN zSEN1E  00SZTO0090M
90/£1/80 80/91/80 90/61/80 9.0°0 00t 8104 oLY'0 \ﬂ 18-805-V1 os 8zg-wnpey 10229251 $39VI ZSB%LE  00SZ00090M
90/£1/B0 90/91/80 90/61/80 00 00°L Bjiod 6600 -+ L8¥805-V1 nos w391 1013 JuNo) "13Y 9ZZ-ed 2113 S39v I zSaN1E  00SZO0090M
90/£1/80 90/91/80 90/61/80 150°0 0L Byrod 09€°0 h\ﬂﬁmm“ﬁl'i nos o _gtziwnpey  E-E9-IBEEL saoviy  zs8al 005200030M
90/L1/80 90/91/80 90/61/80 00 00t 6110d 0L0'0 -+ 18Y-805-v1 Hnos (v39) 4043 3uno) “12Y $6-3N 213 S39v I zSa%18  005Z00090M
90/£1/80 90/91/80 90/61/80 €200 001 B10d  £0-250'1- N 18$-805-V1 nos $6-INIQOIN L-£9-189Y1 SIOVI zsaNia  005Z00090M
211233y 9jdweg azdjeuy 1A 1ad wun Ny Od  poupp Xxtnepw . pawIojaeg 1531, #SVYD q we) 4 ajdwes
4I3Sm
$£60900¢ # dno1n ov-8H $9%e1y " T1°d UONURNY

LIO4dTd SLTNSHA TVIOLLATVNY
AISM

000011




0

11 28ng ANYIIWOD INTFWIDVNVIV GHOANVH 1D310¥d :_.n.w
£ 4y ddom Hodsy O

sjoquAs seynenb xis eyl d1o0w saledipyy - + ‘porepyen usaq | ON kY Jeyy synsa) sajenpul -, D

™

10pey voynid=4d
“RAIIRLBU/SIUSWIWOD Y} Ul PQIIISIP $II0U pue sbey 1220 - X

eueIua Buniwip sAsqe PRISEIap J0U ING 10} PAZAlEUY - ) sione 1abaey nuojod sey ‘sjewnsa ue 51 Alevy - .—w-r:_m_.-o «—35““0%

sione 1abae) Ajeiuaiod sey ‘alewnlise ue s SlAjeuy - 3 ‘xue|g PAIRITOSSY Byl ur punof sem ddjeuy 3y) - D ] uondRPRg A ="TaAl

205 wl\\

90:£1/80 90/91/80 90/81/80 QLo 00t 6/10d 5100 -+ LLP-80G6 V] uoSs Jjou3 Blu 1030} y3V AQ BEZ-N 213 S3OVIN Zs8X18  00SZ000S0M
90/£1/80 90/91/80 90/81/80 €0-9Y’'§ 00t Bx0d  0pz00 1P €05V nos ez -winueln 8eZ-N S39VIN 258018  00SZ00090M
90/£1/80 90/91/80 90/81/80 00 00t 6j1nd £0-ar'y -+ 1LP-€05V1 0s 1003 61U P30 Y3V AQ SEZ N 513 EEEAN ZsEdN1  00SZ0O0S0M
90:£1/80 90/91/80 90/81/80 £0:96'5 oot Bpod  £0-907°C h: 1L9-805-V1 oS GEZ-wnuLIn 1-96-L116L SIOVIN ZSAN18  00SC00090M
90/£1/80 90/91/80 90/81/80 00 00'1L 610d 6100 -+ LLP-E05 VT Nos 1043 ) jeio) vIV PEZIEETN 2713 SIOHVIN zSaN18  00SZ000S0M
90:£1/80 S0/91/80 90/81,/80 §10'0 00t B/1od  0ZE00 h 1LY-805 V1 Hos PET/CEL-WMULI() vET/EEL N S3OVIN 7SENIA  00SZ00090M
80/L1/80 S0/91/80 90/81/80 00 00t 6nod 62’0 -+ LZ-805-v1 Hos o1y Buguno)y §6-94 2173 SIOVIN ZSENIE  00GZ000S0M
90/£1/80 90/91/80 90/81/80 62°0 001 610d 067°0" lﬂ N 1Zv805-v1 1os 66-wnneuysdy L-9LEELPL SIOVIN ZggNig  00SZ00030M
90/£1/80 90/91/80 90/81/80 00 00| Bod o -+ 511-805-v1 n0Ss 10113 WN0Y *]3Y 06/68-S 013 S3IOVIN ZSaM18  00GZ00090M
90/21/80 S0/SL/80 90/81/80 1600 00t 610d 081°0 SLY-8OG V1 nuos 06/68-WNRVONS avy-ys SIOVIN 7SEMLE  Q0SZOVO90M
_s0/L1/80 90/91/80 90/81/80 00 o0t Bnod lzoo -+ LLv-805V1 nos 13 63u) w30 Y3V OVZ/6EZ-Nd 313 SIOVIH ZsENLE  00STO00Y0M
90/L1/80 90/91/80 90/81/80 £0-91°5 00t 6s1od 05¥0°0 h LLY-805-V1 nos vav Aq ovZ/6£Z-nd 0vZI6EL-Nd SIOVIN ZeE¥i8 00SZ00090M
90i21/80 90/91/80 90/81/80 Q0 00t Bnod €096 -+ LLt-BOG V1 N0S  Jouw3z Bug jeio} v3Iv Aq 8EZ-Nd 213 S3ovId ZSENLA  0OSZO0090M
21239y apdweg azijeuy TAN A4 nun sy 03 poylsN  X1jep pauilojiag 191 #SVD qrwa) ¥ ajdweg
AISM
¢£609007 % dnoin) Ot-8H sa9e1y 1°d uonuapy

LIOdHI SLTINSHA TVILLATVNY
JdISM

00001<



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation

000013



Attachment 1]
Narrative

Sample Delivery Group WSCF20060935
Sample Matrix SOLID

Sample Visual N/A

SAF Number R06-013

Data Deliverable Summary Report
Introduction

One (1) 200-UW-1 Operable Unit soil sample (B1KB52) from the trench between 216-U-8 and
216-U-12 were received at the WSCF Laboratory on August 17, 2006. The samples were
received in a cool condition with ice present in the coolers. The samples were analyzed for the
analytes indicated on the attached copy of the chain of custody (COC) form in accordance with
the 200-UW-1 Operable Unit Letter of Instruction, referenced in the cover letter.

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, method references,
and Laboratory QC information. Copies of the chain of custody and sample receipt are included
as Attachment 3.

Analvtical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 52 through 53 , for a complete listing of
approved analytical methods used.

Inorganic Comments

Anions - The hold time requirements were met. A Blank, Duplicate, Laboratory Control
Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group. See
pages 12 through 13 for QC details. Analytical Notes:

e Preparation Date: 21-aug-2006.

e Duplicate, Matrix Spike and Matrix Spike Duplicate QC was analyzed on sample#
B1KB49 (SDG# 20060934, SAF# R06-013).

e Phosphate — Matrix Spike and Matrix Spike Duplicate recoveries were below established
laboratory limits. Sample result was less than detection imit and U flagged.

All other QC controls are within the established limits.

ICP-AES Metals — The holding time for this analysis was met. A Blank, Laboratory Control
Sample (LCS), Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group
of less than 20 samples. See pages 14 through 16 for QC details. Analytical Notes:

e Preparation Date: 21-aug-2006.

1
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e Matrix Spike and Matrix Spike Duplicate QC was analyzed on sample# BI1KB49 (SDG#
20060934, SAF# R06-013).

* Aluminum, Calcium, Iron, Magnesium and Titanium - insufficient spike concentrations.
Sample concentrations were greater than four times the spike concentration.

e Calcium -~ The Laboratory Control Sample recoveries exceeded established laboratory
limits. Calcium result was E flagged. Lithium result was less than the method detection
limit and U flagged.

e Silicon — Matrix Spike, Matrix Spike Duplicate and Laboratory Control Sample
recoveries were outside established laboratory limits. Sample result was E flagged.

e Aluminum - Analyte detected in the associated preparation Blank sample was evaluated
and sample result was C flagged.

All other QC controls are within the established limits.

ICP-MS Metals — The holding time for this analysis was met, with the exception of mercury. A
Blank, Laboratory Control Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with
this deliver group of less than 20 samples. See pages 17 through 20 for QC details Analytical
Notes:

e Preparation Date: 21-aug-2006.

e Matrix Spike and Matrix Spike Duplicate QC was analyzed on sample# B1KB49 (SDG#
20060934, SAF# R06-013).

e Thorium results listed in the report represent Th-232 exclusively.

e Zinc — Analyte detected in the associated preparation Blank sample was evaluated and
sample BIKB351 was C flagged.

* Manganese (sample BIKB52), Thorium (sample B1KB52) and Uranium (sample
B1KB52) — Negative preparation blank results may have potential affect on sample
results. Sample results were X flagged.

All other QC controls are within the established limits.
Percent Solids — analyzed for organic moisture correction.
Organic Comments
¢ Sample results are moisture corrected and reported on dry weight basis.
Semi-VOA — The hold time for this analysis was met. A Blank, Laboratory Control Sample,

Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 26
through 31 for QC details. Analytical Notes:

2
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e Preparation Date: 17-aug-2006.

» Diethylphthalate - sample BIKBS52 result was J flagged; result was less than the lowest
calibration standard but greater than the detection limit.

All QC controls are within the established limits.

TPHD-WA - The hold time for this analysis were met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See page 32
for QC details. Analytical Note:

e Preparation Date: 17-aug-2006.
All QC controls are within the established limits.

VOA - The hold time for this analysis was met. A Blank, Laboratory Contro! Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 33
through 36 for QC details. Analytical Notes:

¢ Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample#
B1KB77 (SDG# 20060934, SAF# R06-013).

¢ 4-Bromofluorobenzene — Matrix Spike and Matrix Spike Duplicate QC exceeded
established laboratory limits.

All other QC controls are within the established limits.

Radiochemistry Comments

RadChem - There are no hold times associated with WSCF radiochemical methods. A Blank,
Laboratory Control Sample, Matrix Spike (Technetium only), and Duplicate were analyzed with
this delivery group. See pages 40 through 48 for QC details. Analytical Notes:

¢ Actinium-228 and Radium-228 Gamma Energy Analysis (GEA) — Duplicate QC Relative
Percent Difference (RPD) exceeded established laboratory limits due to sample
homogeneity issues.

e Americium-241, Neptunium-237,Plutonium Isotopic (238 and 239/240), Strontium-90,
Technetium-99 and Uranium Isotopic (233/234, 235 and 238) — Applicable QC was
analyzed on sample# B1KB49 (SDG# 20060934, SAF# R06-013).

e Pu-239/240 - Duplicate QC RPD exceeded established laboratory limits due to low
sample activity.

* Strontium-90 ~ Duplicate QC RPD exceeded established laboratory limits due to sample
homogeneity issues.

3
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¢ Technetium-99 — Duplicate QC RPD exceeded established laboratory limits due to low
sample activity.

¢ Uranium Isotopic (233/234, 235 and 238) — Duplicate QC RPD exceeded established
laboratory limits due to sample homogeneity issues.

All other QC controls are within the established limits.

Americium-243, Plutonium-242, Strontium-85 and Uranium-232 — Radiochemical Tracer
Recovery Data are summarized below:

Radiochemical Tracer Percent Recovery
Tracer Recovery
Sample Number Lab Sample ID Isotope (Percent)
Americium-243
BLANK Am-243 79.9%
LCS Am-243 93.0%
B1KB49 W060002493 Am-243 85.8%
DUPLICATE W060002493 Am-243 89.2%
B1KB52 W060002500 Am-243 87.6%
Plutonium-242
BLANK Pu-242 84.0%
LCS Pu-242 85.0%
B1KB49 W060002493 Pu-242 81.8%
DUPLICATE W060002493 Pu-242 86.7%
B1KB52 W060002500 Pu-242 88.5%
Strontium-85
BLANK Sr-85 98.9%
LCS Sr-85 83.4%
B1KB49 W060002493 Sr-85 86.0%
DUPLICATE W060002493 Sr-85 88.2%
B1KB52 W060002500 Sr-85 89.1%
Uranium-232
BLANK U-232 79.8%
LCS U-232 75.6%
B1KB49 W060002493 U-232 121.6%
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Radiochemical Tracer Percent Recovery

Tracer Recovery
Sample Number Lab Sample ID Isotope (Percent)
DUPLICATE W060002493 U-232 93.0%
B1KB52 W060002500 U-232 88.7%

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF
Laboratory Analytical Manager and Client Services, as verified by the following signature.

P T

L2 geliec i )'7"7'
Pauline D. Mix
WSCF Client Services

Abbreviations

Hg — mercury

IC — ion chromatography

ICP — inductively coupled plasma

ICP/AES - ICP/atomic emission spectroscopy
ICP/MS - ICP/mass spectrometry

Total U — total uranium

AT/TB - total alpha/total beta

AEA - Alpha Energy Analysis

WTPH-G - Total Hydrocarbons-Gasoline

Am — americium

Cm - curium

Pu - plutonium

Np - neptunium

GEA - gamma energy analysis

H3 — Tritium

Sr - Strontium 89, 90

WTPH-D — Total Hydrocarbons-Diesel
TSS - Total Suspended Solids
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APPENDIX A
RADIOCHEMICAL DATA VALIDATION CHECKLIST

~

VALIDATION @
LEVEL: A B D E
PROJECT: 20o—Uui—| DATA PACKAGE: (90935,
VALIDATOR: T(T | LAB:  (oscF | DATE: a//o¢
SDG: odss ' -
> _—ANALYSES P
Gross Alpha/Beta [« i [ Technetium-99 / \Alpha Spectroscopy / Gamma Spectroscopy o/
otal Uranium Radium-22 Tritium S —e
SAMPLES/MATRIX

Blkps5 2.

i
SO ]
1. COMPLEENESS .cuviveieierenieteneitiset bbbt st b bt s s bbb b bt ON/A
Technical verification forms present?..........cccovvevvverrerniiiinnnriiiecens Y@) N/A

Comments:

2. Initial Calibration (Levels D, E)

Instruments/detectors calibrated?..........cocovvevieieceevinieniniie s Yes Not N/A
Initial calibration acceptable? ... Yes No N/A
Standards NIST traceable?.......c.ccvvveviiiieiininneeicni e s Yes No N/A
Standards EXPired? ......coeceeiereeiinirieniiiici e Yes No N/A
Calculation check acceptable? ..., Yes No N/A
Comments:

023



3. Continuing Calibration (Levels D, E) N/A

Calibration checked within required frequency? ..........cccoevvieeeiivicceeiicccc e, Yes No' N/A
Calibration check acceptable?.........cuiviciiiiiiieiiee et Yes No N/A
Calibration check standards traceable?............ccoceevuieiieviiiiecicciie e Yes No N/A
Calibration check standards expired? .........cccceeeivevrieiiincieieccer ! eveeernrernraeinaen Yes No N/A
Calculation check acceptable? ...........c.covviiiiiiieiiieiicecieeee e Yes No N/A
Comments:

4. Background Counts (Levels D, E)...cccoovviiciiiciiciecre ettt N/A
Background Counts checked within required frequency? ...cocoevveviveeiivienicneercnn Yes No N/A
Background Counts acceptable?...........cccviieeiriericeeie ettt Yes No N/A
Calculation check acceptable?.................................: ................................................... Yes No N/A
Comments:

o0 024



5. Blanks (Levels B, €, D, E) oottt ve et e e st e s e eeressveseesneenassaaes O N/A

Method blank analyzed within required frequency?..........cc.cevvevivieeveeeiiieeeeeias @ No N/A
Method blank results acceptable? ..o YesN/A
Analytes detected in method blank? .........ccooveiiiiiiiiiiiiice e No N/A
Field blank(s) analyzed? ......c.coviviiiiiiiiiiicrie ettt e ere e e bt e ae e Ye N
Field blank results acceptable? ...........oociioiiiiiiiiie e Yes Nﬁﬁ\
Analytes detected in field blank(8)?........ccooeeieiiniiriece e, Yes Nd( N
Transcription/Calculation Errors? (Levels D, E) .ccviivieeviceiieeeececeeee Yes No

Comments: f’G(//H/m -2 cpu -2 3‘?/40 O~-2>5Y- T ‘(/Q/

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E) ..c.ccoovcininnnnne ON/A

LCS /BSS analyzed within required frequency? ......c.ccoceeveeniiiininircninieiennn, ‘

LCS/BSS recoveries acceptable? ... e

LCS/BSS traceable? (Levels DE) ..ot

LCS/BSS expired? (Levels D,E)....oiieieeccr et

LCS/BSS levels correct? (Levels DLE) .ot
Transcription/Calculation Errors? (Levels D, E)c.coiiviiieniiniicccieceneceenenens

Comments:___y0 O 6{')(/ R3Y, @ U-233 o, U-235 L35 ——v:]\c(,;y

7. Chemical Carrier Recovery (Levels C, D, E) oot N/A
Chemical carrier added? .......cccooviiiiiiiec e Yes No N/A
Chemical recovery acceptable?.........cocoviiiiiiieieireee e e Yes No N/A
Chemical carrier traceable? (Levels D, E )i Yes No N/A
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Chemical carrier expired? (Levels D, E) ccoviiiiiniiiiiiiicincsieeene Yes No N/A

Transcription/Calculation errors? (Levels D, E)....ooooiiin Yes No N/A
Comments:

8. Tracer Recovery (Levels C, D, E ) v ON/A
Tracer added?...c.eeueeeriiiiicecic @ No N/A
Tracer recovery acceptable? ...

Tracer traceable? (Levels D, E ) oo

Tracer expired? (Levels D, E) oo
Transcription/Calculation errors? (Levels D, E).c.ovovviiincniiiiiiiiinn @
Comments:

9. Matrix Spikes (Levels C, D, E).ccccooiiiiiiii e ... A N/A
Matrix spike @nalyZed? .......cciviviiiininiiiii s No N/A
Spike recoveries acceptable? ..o, Ye@ N/
Spike source traceable? (Levels D, E) ..o Yes No\D
Spike source expired? Levels D, E)...cooiiiiiii Yes Ng
Transcription/Calculation Errors? (Levels D, E) cooveivieiiicinni i Yes NO

Comments: Te¢-4¢ YJP% ~ ju/%
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10. Duplicates (Levels C, D, E) c.ooiiiiiinieiiiiiie e ON/A

Duplicates Analyzed at required frequency?........cccocvviivininiiniiiiee N/A
s N

RPD Values Acceptable? .......ooceiiiiiiiieeiicinrinri s Y N/A

Transcription/Calculation Errors? (Levels D, E) oo Yes No@
Comments: QcFmiwvm- 22¢ 2%~ J FO‘U((U\AA ~2v¥ RPD
§ﬁ<¥?§: %up£$~&7f%jid?
7H Coc

11. Field QC Samples (Levels C, D E) .o O N/A
Field duplicate sample(s) analyzed? ... Yes N/A
Field duplicate RPD values acceptable? ... Yes No
Field split sample(s) analyZed? ...t Yesty No IN/A
Field split RPD values acceptable?.........ccooiiiiiimiiiiinin Yes N
Performance audit sample(s) analyzed?..........ccocviiiiiiniini e Yes N/A
Performance audit sample results acceptable?.........occoviniiiiiiiiiinie, Yes No @A
Comments: \no N \A & Q

12. Holding Times (All levels)

Are sample holding times acceptable?...........ovvieiinnininin No N/A

Comments:
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13. Results and Detection Limits (Al LEVEIS ).......o.oeveeeereeeeeeeeeeeeesees oo ON/A

Results reported for all required sample analySes?.......oovvveeeeeeeremseevereoesoern] No N/A

Results supported in raw data?(Levels D, E).....ooovevevireeeeeereeeeeeeeoee oo Yes No

Results Acceptable? (Levels D, E) ..o oo Yes No
Transcription/Calculation errors? (Levels D, E)......oveeevveeeeeeeeeeeeeeeseeeseoeeee, eg No f
MDA's meet required detection lMIts? ..........cocoevvueeiieeerereeeeneeeeee oo, o N/A
Transcription/calculation errors? (Levels D, E).....c.oooovveiueiieneeeeeeeeeeeeeeer e, Yes No@

Comments:

CARE0ZS



Appendix 6

Additional Documentation Requested by Client
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Date: 1 September 2006

To: Fluor Hanford Inc. (technical representative)

From: TechLaw, Inc.

Project: 200-UW-1 Operable Unit, Soil from Trench between 216-U-8 & 216-U-12
Cribs

Subject: Semivolatile - Data Package No. WSCF20060935 (60935)

INTRODUCTION

This memo presents the results of data validation on Data Package No. 60335
prepared by WSCF Analytical Laboratories (WSCF). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

| Date . -
See note 1

"B1KB52 8/16/06 Soil
1 - Semivolatiles by 8270 and TPH-D {(diesel and kerosene).

Data validation was conducted in accordance with the FHI validation statement of
work and the Sampling and Analysis Plan for Support Activities to the 200-UW-1
Operable Unit, DOE/RL-2005-75, Rev. 0. Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested by Client

DATA QUALITY OBJECTIVES

Holding Times/Sample Preservation
Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements for
semivolatile organics are extraction within 14 days of the date of sample collection
and analysis within 40 days from the date of extraction. TPH-D requires analysis

within 14 days.

If holding times are exceeded, but not by greater than two times the limit, all
associated sample results are qualified as estimates and flagged "J" for detects and

000001



"UJ" for non-detects. If holding times are exceeded by greater than two times the
limit, all associated detectable sample results are qualified as estimates and flagged
"J" and all non-detects are rejected and flagged "UR".

All holding times were met.

Method Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20
samples. No contaminants should be present in the method blank. Analytical
results for analytes present in any sample at less than five times the concentration
of that analyte found in the associated blank are qualified as non-detects and
flagged "U". Common laboratory contaminants present in samples at less than ten
times the concentration of that analyte found in the associated blank are qualified
as non-detects. If a sample result is less than the CRQL and is less than five times
(or less than ten times for lab contaminants) the highest associated blank result, the
sample result value is raised to the CRQL level and qualified as undetected "U".

All method blank results were acceptable.
Field Blanks

No field blanks were submitted for analysis.

Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike

Matrix spike/matrix spike duplicate and blank spike sample analyses are used to
assess the analytical accuracy of the reported data. Matrix spike/matrix duplicate
results are used to assess the effect of the matrix on the ability to accurately
quantify sample concentrations. Matrix spike/matrix spike duplicate analyses are
performed in duplicate using five compounds for which percent recoveries must be
within a range of 50-150% or within laboratory control limits. If spike recoveries
are outside control limits, detected sampie results less than five times the spike
concentration are qualified as estimates and flagged "J". Undetected sample
results with spike recoveries outside control limits are qualified as estimates and
flagged "UJ". Sample results greater than five times the spike concentration
require no qualification.
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All accuracy results were acceptable.

Surrogate Recovery

The analyses of surrogate compounds provide a measure of performance for
individual samples. Matrix-specific surrogate compound recovery control windows
have been established by the EPA CLP program. If two surrogates of the same
class of compounds (base/neutral or acid) are out of control limits, all associated
sample results greater than the contract required quantitation limit (CRQL) are
qualified as estimates and flagged "J". Sample results less than the CRQL and
below the lower control limit are qualified as estimates and flagged "UJ". Sample
results less than the CRQL with recoveries above the upper control limit require no
qualification. If a surrogate recovery is less than 10%, detects are qualified as
estimates and flagged "J" and nondetects are rejected and flagged "UR".

All surrogate results were acceptable.

Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike (MS)/matrix spike duplicate (MSD) results provide matrix-specific
information on the precision of the method for specific target compound classes.
Precision is expressed by the relative percent difference (RPD) between the
recoveries of duplicate matrix spike analyses performed on a sample. Samples
results must be within RPD limits of +/-35%. If RPD values are out of
specification and the sample concentration is less than five times the spike
concentration, all associated detected sample results are qualified as estimates and
flagged "J". If RPD values are out of specification and the sample concentration is
greater than five times the spike concentration, no qualification is required.

All duplicate results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

Analytical Detection Levels
Reported analytical detection levels are compared against the required target

quantitation limits (RTQL's) to ensure that laboratory detection levels meet the
required criteria. All analytes met the RTQL.
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Completeness

Data package No. 60935 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES |

None found.

REFERENCES

FHI, Contract #20266, Validation Statement of Work, Fluor Hanford Incorporated,
July 7, 2003.

DOE/RL-2005-75, Rev. O, Sampling and Analysis Plan for Support Activities to the
200-UW-1 Operable Unit, December 2005.
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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 FHI
validation SOW are as follows:

uJ

UR

NJ

Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the same quantitation limit corrected
for sample dilution and moisture content by the laboratory.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated gquantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated quantitation limit is an estimate.

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

Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications usable for decision-making purposes).
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Appendix 2

Summary of Data Qualification
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COMMENTS: 'No qbuélivfkiervs"assigned

* - The Qualified Data Summary Table includes laboratory applied “U” qualifiers not
specifically identified here. The laboratory applied “U” qualifiers are included to minimize
misinterpretation of results contained in the table.
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Appendix 3

Annotated Laboratory Reports

000009



99/5/},

[+ o]
4 2304 ANVAIWOD INAWTOVNYIW QUOANVH 1D310dd ..:w
£1 2y ddOM Hoday O
V%\“\& sjoquiAs Janyenb xis uRYL B10W SIILDIPY) - + ‘pelepYCA UAAq J ON SARY Jeyl SHNSII SATEIPUY] -, e
10)38,4 uonnjId=A4qa o~
TRAIIRIRU/SIUIWILIOD BY) Ul PAQIIISAP SIJ0U pue sbej} 1oyl - X
‘ennaud Buniwuy aaoqe padalep lou 1ng 1oy pazAieuy - n ssoua sabuep Ajjeniualod sey ‘alewnsa ue s) slAleuy - uw-::_w:o ::wvﬁuox
§40310 an.n_ >=m~utowon sey ‘@lewilse ue s 0u>_nr_< -3 “yue|g peleidosSsy Y] Ui punay sem vu>_mc( 8yy) -0 u_Em\— =O:UUHUQ E:Em—.—_~2 ”\.—a‘
90/L1/80 90/81/80 90/81/180 ZO+39%'C 00'1 By;8n oz > N 9SpELS vl nos susjAsed(iyB)ozuag 2-¥Z-t61 SOV ZaENI8  00SZ00090M
90/L 180 90/91/B0 90/81/80 ZO+3g'L 00t 660 05t > N 9SY-ELSv A0S uwinjozueqIg 6-¥9-ZEL S3IOVIN Zsadia  Q0SZ000S0M
90/41/80 90/31/80 S0/81/80  ZO+35'L 00'1 6x/6n 0s1 > N 95v-£79 v 0SS arejeyiyd (Ayisuny e-1i-tel S39VI ZSadN18  00SZ00090M
90/ /80 S0/91/B0 90/81/80 ZO+39g'L 00'1 B/6n osi > N 95v€25-v1 Hos Jouaydosolag-¥'Z Z-€8-0Z 1 s3ov T98%L8  005200090M
90/L1/80 90/91/80 90/81/80 TO+3§'L 001 6y/6n 0s1 > N 9Sy-€25-vI n0S sueveIyIuY L-21-0Z1L SIOVIN ZsaN18  005200090M
90/L1/80 90/91/80 S0/8L/B0  ZO+35'L 001 Bx/6n 05t > n  8Sy-€26V1 nos suRZUAGOIOJYIEXSH L-yLBLL S3DVIN 758%18  00SZLO0YOM
90/L1/80 90/91i80 90/8L/80  Z0+3T'C 00t By/6n otz > n 8SEIs vl N0S aEjeyiydiAo-usg 0-¥8-L1L S3IOVIN ZSEX18  00SZ00090M
90/, L/BO 90/91/80 90/81/80 C0+35'tL 00’1 Bx8n 051 > N 95y-€5-V1 0s areegayd (Axayihya-z)sig L18-Lit FELLAN] ZSEN18  005Z00090M
S0/L1/80 90/91/80 90/81/80 ZO+3°5'L 00 L Bx/6n oSt > n 9sv€Zs v 1108 sueRew(AxoyleIoyd-2)s1g 1161l SIOVIN Zsadig  QOSZO00YOM
90/L1/80 S0/9L/B0 90/81/80 ZO+2S'L 00't 660 0514 > N 9sy-€25 V1 oS Joyie (1A3a0I014ya Z)sty [ 22411 s3IV ZSN18  005Z00090M O
90/L1/80 SG/91/80 90/81/80  ZO+395'L 001 By/Bn 051 > N 95b-€25v1 Hos YiaAgasAygiew- 1 -o101yo-Z)s1g 1-09-801 S3IDVIN zsadts 005200090Mm ¢
90/L£1/80 $0/81/80 90/81/80  ZO+SE'E 00'L Bx/6n oge > n 9st-€zs v nos ueoIO-Y 8-Lv-901 $39VIN zsEN18  005200090M L
90/L1/80 90/91/80 90/81/80  TO+3¥'2 00°1L 6%/8n ove > N 95v-€Z5V1 nos lousydiAyiaug-y'z 6-29°501 S3IOVIN zsg¥18  005200090m
90/LV/B0O 90/91/80 S0/81/80 20+ e5 L oot 6x/6n 05t > n 9sy-€es vl n0s 13430 JAuaydjiuaydowosgy-y £-55-101 S39v zsEd18  00SZ200090M ”
90/L1/80 90/91/80 90:81.80 Z0+3T¢ 00'4 63/6n ozt > N 9SHECS VI N0S auUEL-Y 9-10-001 S3OVIN zsanig  005200090M
90/L1/80 90/91/80 90/81/80 ¢O+°§°L 00'1 B/8n 051 > N 9SkEIS VI nos (ousydoioyy-z 8-15°56 S3IOVIN 7SAX18  005200090M
90/L L/80 90/91:80 90/81/80 TO+39T'C 001 &xy/8n ote > N 9sv-€2s-v1 nos jousydoioyueluay 5-98-48 S3IOVIN Z9E%LE  00SZ00090M
90/L1/80 90/91/80 90/81/80 TO+35'L 004 6y/6n 0sl > N 9SY-ELS VI n0s suayydeuasy 6-2¢£-€8 S3OVIN AN  00SZOU0YOM
90/£1/80 90/91/80 90/81/80  TO+959'L 001 &x/6n 0s1 > N 9Sp-ETs-vl nos aujweAdosdip-u-1posoIN-N Lv9-129 S35V ZS8Y 18 005Z00090M
90/71/80 90/91/80 90/81/80 TO+3G| 00t By/6n 051 > N 9SH-ELS VI 1os jousydiAIuW-§ 01014 1 £-05-65 SIOVIN 518 COSZOV0YOM
90/L1/80 90/91/80 90/81/80  ZTO+3S'L 001 By/Bn 051 > 0 9stezs vl Hos suaihg 0-00-621 S539VIX SR8  005Z00090M
90/£1/80 90/91/80 90/81/80 ZO+3G'L Q0L BB ost > N  9S¥-€25V1 Jos BuaN(LIIMUIG- P T Pzt S3OVHI ZGEN1E  00SZ00090M
90/L1/BO 90/91/80 90/81/80 20795t 00l Bx/6n 051 > N 9sveIs vl nos BUBZUIGOIOIILL -1 T L 1-28-021 S3IDVI Zsadig 005200090M
90/L1/80 90/91/80 90/81/80 ZO+957L 00°1L 6y/6n o5t > N 8spezs vl n0S lousyg 7-56-801 S3IOVIN zZaa%i8  0USZ00090M
90/L1/80 90/91/80 90/81/80 Z0+39'¢C 00t Bx/6n [T N 9&p€25 V1 nos 8uIZUBqOINIYZIQ-b" L-9v-901 SIOVIR ZsaX18  00GZ00090M
90/L1/80 90/91/80 90/81/80  TO+3T'L 00t 63/6n Qzz > 0 9st-eT5-v1 uos tousydoyN -+ £-20-00t S3OVIN ZSEN18  00GZ00090M
Juedig
2123y ajduregazijeuy TN 4d e oy DY POUPIN XHIEI pawio}13g 1L #SVD ayway) 4 dureg
IISM
$£60900¢ i dnoin 0p-8H s3de1y 1°'d UONUINY

LAOJTA SL'INSHYA TVOLLATVNY

AOSM



29/5/},

2]

£ a8nd ANVIWOD INTWIDVNYI QUO4NVH LOTF0¥d D

\ \ M €1 403/ ddDM Hodoy O

vQ w sjoquiAs Joipjend xis ueyl asow SIRDIPU| - + IpRlEpHRA URIQ JON PARY Jeyl SYNSII SAEIPY -, N

sopeg uonnpa=4q N

BANELRU/SIULIWOD Y] LI PRYLOSIP sajou pue sBey A0 - X
‘epayud Bunnuy SA0qe PRIDelap J0U NG JO) POZAjRUY - N sicua sabie) Ageniualod sey 'S1RUNLISY Ue St 3lAlRUY - .—UC_—&:O ::vam"Oﬂ
sivs1a Jebiey Ajenualod sey ‘elEwnsa Le i QAlRuUy - 3 ‘yue|g PIILIVOSIY DYJ Ul PUNO) SBAA 2Ajleuy 3] - 3 ::._m\- CO:uvuOQ E-.-:-_::Z"\.—EZ
90/21/80 90/91/80 90/81/80 Z0+3574 o't By/6n Qst > N 95y-EL5-v1 10s suajeyiydeN €-07-186 SIOVIN Z68x%18  00SZO0USOM
90/L1/80 90/91/80 S0/81/80 ¢o+8g'y 00’1 Bx/6n 0st > N 9sb-£Ls-vl os fouaydoIuN-Z §-G.-88 S3IODVIN 7s8X18  005Z00050M
90/L1/8O 90/91/80 80/81/80 z0+95°¢ 001 6%/6n 0st > N 95p-€85-v1 1unos QuiURONIN-T v-vL-88 S3OVIX zsaxig  00SZ00090M
90/L1/80 90/91/80 50/81/80 20+95°L 00t 6y/6n Qost > n  9sk-eCs vl HOS 3UBIPLINQOIO|ORXIH £-89-L8 SISV zsantg DOmNOOOmO\S
90/£1/80 90/91/80 90/81.80 20+95'L 00t By6n oSt > n  9sy-€2s5 Vv oS Qozeqse) 8-vL-98 SIOVIN ZsENta  G0SZO00I0OM
90/L1/80 90/91/80 90/81/80 ¢0+2g7| 00’1 By/8n 0sli > N  954-€5v1 10s euasoniy £-€L-98 S3IOVIN Z5EM18 00ST00090M
GO/L /80 90/81/80 90/81./80 zotseg't 00} Bx/6n [01°2% > N 9SP-€TS Vvl U0s sunukiAuaydipos vun-N 9-0£-98 SIOV ¢sav 19 00SZ00080M
90/L1/80 90/91/80 90/81/80 20+35°1 00'1L 6x/6n 0s1 > N 9StEIs vl nos sieeyydiAzuagqiiing £-89-98 SIOVIN zG68318 005000890M
907£1'80 80,9t/80 90/81/80 20+8g'1 00t 6360 [o1=18 > i 95t-€L5-v1 nos QuauRUIY 8-10-58 S3OVY Zsg¥i8  005200090M
90/L1/80 90/91/80 90/81/80 Zo+3g'1 00 Bx/6n 0slt > N 9Sb-£25-Y1 oS s1ejeyqiydiAIng-u-1g Z-vL-v8 S3OVIX zaadig 00SZ00090M
90/£1/80 90/81/80 90/81/80 Zo+?g’e Q01 By/Bn 0ot r 9Sy-EZS5-Y1 U0s aejeyiydiAgiaig 2-99-v8 SIOVIN z6gN 18  00SZ000SOM
90/£1/80 90/91/80 90/81/8¢ Z0+354 00t 6/6n 051 > n  9Sr-eIs-vi oS auoioydos] L-65-84 S3uvi 25318 00ST0009Y0M
90/L 1180 90/91/80 90/81/80 Z0+®8’1 00t 660 081 > N 95p-E£CS V1 nas auaipeiuadopAooioyexeH vLb-LL SIDOVIA z58M18  00S700090M
90/41/80 90/91/80 90/8(/80 Zo+3891 001 By/6n 0stL > N 95¥-€I5-v1 los 1ay1a JAusydifuaydoioly)-p £-74-500L S39v 7SEX%18  00S200090M
90’£1/80 90:91:80 $0'81/80 ¢o+95'| o0’ Bx:6n 0st > N 9sH-€es-v1 pifel) auanoloNWIg97¢ Z-02-909 S3OVIN ZgaN1g 00SZ000S0M
90/41/80 90/91/80 90/81./80 co+9g71| 00’1 Bx6n 0S4 > N 9S¥-€25 vl oS audueIylue{e]ozuag £-95-95 SOV Zsaxig 00SZ00090M
90/L1/80 90/91/80 90/81/80 Zo+262 00't 6x/6n 062 > N 95¥-€759-v1 nos auazuaqosoYRIg-ETy LVEL-LPS S3IOVYM Zsgx18d  00SZ00080Mm
90/£ 1/80 90/91/80 90/81/80 z0+3p2 ool 6x6n ove > N 9sy-€Ts-vi nos jouaydjAylaw. Z-00ulg-g'p t-26-pES SOV zegy1g 00SZ000S0M
90:/£1i80 90/91i80 90/81/80 70+96°¢ 00t Bx/6n 08z > N 9Sy-€I5-v1 1nes auadeiyiue|yejzuaqgig €-0L-E5 S3OVIN zSgild  005Z00090M
90/£1/80 90/91/80 90/81/80 Z0+%9'9 0oL 6y8n 099 > N 9SH-eIs vl ile}) touaydanug-y°z §-82-15 S3OVIA ¢SENI8  00SZ00090M
90/£1/80 90/91/80 90/81/80 Z0+9T'T 001 63%/Bn ozt > 1 95v-£Z5V1 oS auwAd(ejozuey 8-2€-0% S3IOVI ZSaNi8  005Z00090M
90/21/80 90/91/80 90/81/80 Zo+egL 001 6x/6n 0s1 > N 9sy-£15-v1 los auasAnyy 6-10-81C S3IOVIN SaX18  00S200090M
90/£1/80 90/91/80 90/81/80 ¢0+3g71 0oL /60 051 > n  9sv-€25-v1 nos sudAylydeuady 8-96-802 S3OVIN 75aM1e  008Z00090M
90/L1/80 90/91/80 90/81/80 Zo+e6L 00’1 6y/6n Q61 > n  9sy-€15vl nos ausylurion|){xjozudg 6-80-L0C SIOVIX zsgdig  0052000%0M
90/L1/80 90/91/80 90/81/80 ¢o+395¢ 00’1 By/6n 0S1 > n 9sv-£¢5-v1 10Ss suaylueioniy 0-¥$-302 SIOVIN 758%18  00SZ00090M
90/L1i80 90/91/80 S0/81/80 ¢o0+26'1 Q01 Ex/6n o6t > N 9sP€IsvI 10S suayluelon)y(qjozuag 2-66-507 S30VIX ZSWIL8  00ST0O0ZOM
90/2L1/80 90’91/80 90/81/80 z0+°9C 00'¢ Bx/6n 082z > n  9sy-€zs-vi N0s sunAd{po-£°¢’ Ljoudpuy S-6E£-E61 S39VIN ZSg)18  00SZ000I0M
41223y u_n_ENm QNM—N=< TN 44 nuny nsay Om —uo:«w—.& NLBA [LEI R TEER | 1591 # WA\U [ RUtilie] # u—Q—r—&w
A28
$£60900C i dnoig 0y-8H sa8ep “1'd suopuaNY

LAOJTY SLINSTI TVOLLATYNY

AISM

000011



Appendix 4

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

Sample Delivery Group WSCF20060935
Sample Matrix SOLID

Sample Visual N/A

SAF Number R06-013

Data Deliverable Summary Report
Introduction

One (1) 200-UW-1 Operable Unit soil sample (B1KB52) from the trench between 216-U-8 and
216-U-12 were received at the WSCF Laboratory on August 17, 2006. The samples were
received in a cool condition with ice present in the coolers. The samples were analyzed for the
analytes indicated on the attached copy of the chain of custody (COC) form in accordance with
the 200-UW-1 Operable Unit Letter of Instruction, referenced in the cover letter.

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, method references,
and Laboratory QC information. Copies of the chain of custody and sample receipt are included
as Attachment 3.

Analvtical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 52 through 53 , for a complete listing of
approved analytical methods used.

Inorganic Comments

Anions - The hold time requirements were met. A Blank, Duplicate, Laboratory Control
Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group. See
pages 12 through 13 for QC details. Analytical Notes:

e Preparation Date: 21-aug-2006.

e Duplicate, Matrix Spike and Matrix Spike Duplicate QC was analyzed on sample#
B1KB49 (SDG# 20060934, SAF# R06-013).

e Phosphate — Matrix Spike and Matrix Spike Duplicate recoveries were below established
laboratory limits. Sample result was less than detection limit and U flagged.

All other QC controls are within the established limits.

ICP-AES Metals — The holding time for this analysis was met. A Blank, Laboratory Control
Sample (LCS), Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group
of less than 20 samples. See pages 14 through 16 for QC details. Analytical Notes:

e Preparation Date: 21-aug-2006.
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» Matrix Spike and Matrix Spike Duplicate QC was analyzed on sample# B1KB49 (SDG#
20060934, SAF# R06-013).

* Aluminum, Calcium, Iron, Magnesium and Titanium — insufficient spike concentrations.
Sample concentrations were greater than four times the spike concentration.

e Calcium - The Laboratory Control Sample recoveries exceeded established laboratory

limits. Calcium result was E flagged. Lithium result was less than the method detection
limit and U flagged.

* Silicon - Matrix Spike, Matrix Spike Duplicate and Laboratory Control Sample
recoveries were outside established laboratory limits. Sample result was E flagged.

e Aluminum ~ Analyte detected in the associated preparation Blank sample was evaluated
and sample result was C flagged.

All other QC controls are within the established limits.

ICP-MS Metals — The holding time for this analysis was met, with the exception of mercury. A
Blank, Laboratory Control Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with
this deliver group of less than 20 samples. See pages 17 through 20 for QC details Analytical
Notes:

e Preparation Date: 21-aug-2006.

e Matrix Spike and Matrix Spike Duplicate QC was analyzed on sample# B1KB49 (SDG#
20060934, SAF# R06-013).

e Thorium results listed in the report represent Th-232 exclusively.

e Zinc — Analyte detected in the associated preparation Blank sample was evaluated and
sample BIKBS51 was C flagged.

* Manganese (sample B1IKB52), Thorium (sample BIKB52) and Uranium (sample
B1KB52) — Negative preparation blank results may have potential affect on sample
results. Sample results were X flagged.

All other QC controls are within the established limits.

Percent Solids — analyzed for organic moisture correction.
Organic Comments
e Sample results are moisture corrected and reported on dry weight basis.
Semi-VOA — The hold time for this analysis was met. A Blank, Laboratory Control Sample,

Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 26
through 31 for QC details. Analytical Notes:

2
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e Preparation Date: |7-aug-2006.

* Diethylphthalate - sample BIKB52 result was J flagged:; result was less than the lowest
calibration standard but greater than the detection limit.

All QC controls are within the established limits.
TPHD-WA - The hold time for this analysis were met. A Blank, Laboratory Contro! Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See page 32
for QC details. Analytical Note:

* Preparation Date: 17-aug-2006.
All QC controls are within the established limits.
VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample, Matrix

Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 33
through 36 for QC details. Analytical Notes:

e Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample#
BI1KB77 (SDG# 20060934, SAF# R06-013).

* 4-Bromofluorobenzene — Matrix Spike and Matrix Spike Duplicate QC exceeded
established laboratory limits.

All other QC controls are within the established limits.

Radiochemistry Comments

RadChem - There are no hold times associated with WSCF radiochemical methods. A Blank,
Laboratory Control Sample, Matrix Spike (Technetium only), and Duplicate were analyzed with
this delivery group. See pages 40 through 48 for QC details. Analytical Notes:

® Actinium-228 and Radium-228 Gamma Energy Analysis (GEA) — Duplicate QC Relative
Percent Difference (RPD) exceeded established laboratory limits due to sample
homogeneity issues.

* Americium-241, Neptunium-237,Plutonium Isotopic (238 and 239/240), Strontium-90,
Technetium-99 and Uranium Isotopic (233/234, 235 and 238) — Applicable QC was
analyzed on sample# B1KB49 (SDG# 20060934, SAF# R06-013).

¢ Pu-239/240 - Duplicate QC RPD exceeded established laboratory limits due to low
sample activity.

* Strontium-90 — Duplicate QC RPD exceeded established laboratory limits due to sample
homogeneity issues.

3
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¢ Technetium-99 — Duplicate QC RPD exceeded established laboratory limits due to low
sample activity.

¢ Uranium Isotopic (233/234, 235 and 238) — Duplicate QC RPD exceeded established
laboratory limits due to sample homogeneity issues.

All other QC controls are within the established limits.

Americium-243, Plutonium-242, Strontium-85 and Uranium-232 — Radiochemical Tracer
Recovery Data are summarized below:

Radiochemical Tracer Percent Recovery
Tracer Recovery
Sample Number Lab Sample ID Isotope (Percent)
Americium-243
BLANK Am-243 79.9%
LCS Am-243 93.0%
B1KB49 W060002493 Am-243 85.8%
DUPLICATE W060002493 Am-243 89.2%
B1KBS2 W060002500 Am-243 87.6%
Plutonium-242
BLANK Pu-242 84.0%
LCS Pu-242 85.0%
B1KB49 W060002493 Pu-242 81.8%
DUPLICATE W060002493 Pu-242 86.7%
B1KBS52 W060002500 Pu-242 88.5%
Strontium-85
BLANK Sr-85 98.9%
LCS Sr-85 83.4%
B1KB49 W060002493 Sr-85 86.0%
DUPLICATE W060002493 Sr-85 88.2%
B1KBS52 W060002500 Sr-85 89.1%
Uranium-232
BLANK U-232 79.8%
LCS U-232 75.6%
B1KB49 W060002493 U-232 121.6%
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Radiochemical Tracer Percent Recovery

Tracer Recovery
Sample Number Lab Sample ID Isotope (Percent)
DUPLICATE W060002493 U-232 93.0%
BI1KB52 W060002500 U-232 88.7%

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF
Laboratory Analytical Manager and Client Services, as verified by the following signature.

o T
’./a.;’a?(“-u““/ A : )' (53

Pauline D. Mix

WSCEF Client Services

Abbreviations

Hg — mercury

IC — ion chromatography

{CP —~ inductively coupled plasma

ICP/AES - ICP/atomic emission spectroscopy
ICP/MS - ICP/mass spectrometry

Total U — total uranium

AT/TB - total alpha/total beta

AEA - Alpha Energy Analysis

WTPH-G - Total Hydrocarbons-Gasoline

Am —americium

Cm - curium

Pu — plutonjium
Np - neptunium
GEA - gamma energy analysis

H3 - Tritium

Sr — Strontium 89, 90
WTPH-D ~ Total Hydrocarbons-Diesel
TSS - Total Suspended Solids
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

g,

VALIDATION

LEVEL: A B (ﬁ%) D E

PROJECT: “2Q0 -~ UwW | DATA PACKAGE: (9 04 3?

VAUDATOR:~T1:E LAB: WwWschk DATE: CZ///O@

SDG: (o @935
ANALYSES PEREQRMED p—
SW-846 8260 SW-846 8260 ( SW-846 8270 S{"—-—/-r'\) \.\ -D SW-846 8270
(TCLP) N (TCLP)
\_/
SAMPLES/MATRIX
BlkBsz
5 (eF] ‘

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation PreSent?..........cccecvevveeeierinneeeinnrs e e siie st ecisssasns Ye@ N/A
Comments:
2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)
GC/MS tuning/performance check acceptable? ...........covveviiiiiniiini e Yes N
Initial calibrations acceptable? ........c.cccovcoiiiiiiiiic s Yes No
Continuing calibrations acceptable?........cccocvirivvrivrnenn i Yes No
StANAArds traCEADIET .......cui it e e s Yes No
Standards EXPIred? ..ot s bRt sa st Yes No
Calculation check acCeptable?.... ..ot e e Yes No
Comments:
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (Levels D, E) ...ooocvoiviiniiiiiiecieieieieninne e ensessiessneeness evesvesaenssnssenens

Calibration blank results acceptable? (Levels D, E).....coccioiviiiienieiecei ittt e seenesanes

Laboratory blanks analyzed?..........cccovieiiiiiiiiii et st e

Laboratory blank results acCeptable? .........cccoiviiviiciiiinieecsee et sesens cs

Field/trip blanks analyzed? (Levels C, D, E) ..cocviiiiiiieirserecirrnnnes ettt sasas v e Yes N/A
Field/trip blank results acceptable? (Levels C, D, E) ...cvcveviviienieie ettt ess et sesnnens Yes No(N/A)
Transcription/calculation errors? (Levels D, E) ...ccooiviiviiinccieiesnne e evesenns Yes No N/A
Comments: No P@

4. ACCURACY (Levels C, D, and E)

Surrogates/system monitoring compounds analyzed?........c.coveevvevrneneereinrenieneneese e . No N/A
Surrogate/system monitoring compound recoveries acceptable?.........oc.ovicviiireie i No N/A
Surrogates traceable? (Levels D, E)oovvviiiioeeeee ettt sve e e s naas Yes No w
Surrogates expired? (Levels D, E) .ottt sttt e sie e s et st era s tesra e s esanneneas Yes No
MS/MSD samples analYZEA? .......cccouivveeiirerirccrreinieniene s sesests s ssesssesse st srsessesaessesesessasssessssesarsseses No N/A
MS/MSD results aCCEPLADIET ......ocveruieiiriiieesecirise e ettt sre s br e e e s sre s e e e e s e sressseneebebenee ¢s No
MS/MSD standards NIST traceable? (Levels D, E).c.cviviieriiciniieniirciercetne e sree e e e eressssissessesens Yes N
MS/MSD standards? (Levels D, E) ..ottt rrrsae e esraesree s e e nae s e es e ssaaebe s baessnnes Yes No ﬂ’ﬂ
LCS/BSS samples analyZed? ......cccooiiiii ittt et et she e e e No N/A
LCS/BSS results acceptable? ..ottt s e No N/A
Standards traceable? (Levels D, E) .....cocoiiiiiiiiiiiiieeinie ettt et siesves sttt estaesesssae e rasasaenens Yes N
Standards expired? (Levels D, E) ..ottt s te s srnr e e sre e e e saessaene snnare s Yes N
Transcription/calculation errors? (Levels D, E) ......cccovviiiirciniiniineceniene s evreseessesseesressesssssesessesesns Yes No
Performance audit sample(s) analyZed? .......c..ocvoceiiiiiiiiiii e s st s e ea s r e penes Ye N/A
Performance audit sample results acceptable? .........covveeieriiciincir s Yes No@
Comments: ) no PAS
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

MS/MSD samples analyZed? ..ottt et ettt e e s e a e sre e e asaste ‘ No N/A

MS/MSD RPD values acceptable?....... ..ottt et seea) No N//

MS/MSD standards NIST traceable? (Levels D, E)..covivveiiiieiiieiere et sre s ons Yes No

MS/MSD standards expired? (Levels D, E) ... e cve e esaserens Yes No

Field duplicate RPD values aCCePtable?.............ovivieiiiiiinvieieciereneiiennesteenese e vt eveesrenessaoseessresssensnan Yes No

Field split RPD values acceptable? ......c..c.oiciiiiiiiiciiceer ettt sevs e ennas Yes No

Transcription/calculation errors? (Levels D, E) ..o e Yes No (N

Comments:
|
|
i

6. SYSTEM PERFORMANCE (Levels D and E) \

Internal standards analyZed? .........cccooieiiiiiir e st e re b s Yes

linternal standard areas acceptable? ...t s e Yes

Internal standard retention times acCeptable?.........ccviveveierirrniicee e Yes

Standards traceaAbIEY .........c.ecoiiriiicee ettt e b sa e s ses e nenen Yes

StAnAArds EXPIFEA? .......ovviiviieeiiictr e et e e e bbb e Yes

Transcription/Calculation EITOIST . .....c..iviiieiriicrc et e sr et s be s b es e e nn e Yes

Comments:

7. HOLDING TIMES (all levels )

Samples Properly PreSErved?... .. ettt st et nen e r e n e enas . No N/A

Sample holding times accePtable? .........c.ociimieiiic et s e sseestens .Yed No N/A

Comments:
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all
levels)

Compound identification acceptable? (Levels D, E)...occoovivieiiioiiirieinrcesiaire et esseesseeeressnsrensnsnens Yes
Compound quantitation acceptable? (Levels D, E) ..ot n st e Yes
Results reported for all requested analyses?.......c.ccoi it
Results supported in the raw data? (Levels D, E)...cccoviriiiiiniiiiiicenccceeecnnee Yes
Samples properly prepared? (Levels D, E)...c.cocoiiiiiinii et Yes
Laboratory properly identified and coded all TIC? (Levels D, E}..ccvveniniinncniiicnc e Yes
Detection limits meet RDL7.....ccciiiiiiiiiiiireieereneir e 6
Transcription/calculation errors? (Levels D, E) ..ccoovionieiiininciininieiiiicie s
Comments:

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup performed? ..ot s Yes
GPC check performed? ... Yes
GPC check recoveries acceptable?..... ..ot Yes
GPC calibration performed?......c...cocoiiiiiieiininiii e Yes
GPC calibration check performed? ..ottt sesn e e resaeseresesneronsee Yes
GPC calibration check retention times acceptable? ... Yes
Check/calibration materials traceable?...........coovvviiiiinininiii Yes
Check/calibration materials EXPIr€d?.......cccceieeienniirioreniereseeneee et Yes
Analytical batch QC given similar cleanup?...........cocccviiiiniiiie Yes
Transcription/Calculation EITOrs? ...ttt e s s Yes
Comments:
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Date: 1 September 2006

To: Fluor Hanford Inc. (technical representative)

From: TechLaw, Inc.

Project: 200-UW-1 Operable Unit, Soil from Trench between 216-U-8 & 216-U-12
Cribs

Subject: Volatile Organics- Data Package No.WSCF20060935 (60935)

INTRODUCTION

This memo presents the results of data validation on Data Package No. 60935
prepared by WSCF Analytical Laboratories (WSCF). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

Sample ID. ] s | Media | | . Date

B1KB52 8/16/06 Soil C VOAs by 82608

Data validation was conducted in accordance with the FHI validation statement of
work and the Sampling and Analysis Plan for Support Activities to the 200-UW-1
Operable Unit, DOE/RL-2005-75, Rev. 0. Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested by Client

DATA QUALITY OBJECTIVES

» Holding Times/Sample Preservation

Analytical holding times were assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are
as follows: Soil samples must be analyzed within 14 days of the date of sample
collection.

If holding times are exceeded, but not by greater than two times the limit, all
associated sample results are qualified as estimates and flagged "J" for detects and
"UJ" for non-detects. If holding times are exceeded by greater than two times the
limit, all associated detectable sample results are qualified as estimates and flagged
"J" and all non-detects are rejected and flagged "UR".
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All holding times were acceptable.

+ Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20 samples
of a given matrix. No contaminants should be present in the method blank.
Analytical results for analytes present in any sample at less than five times the
concentration of that analyte found in the associated blank are qualified as non-
detects and flagged "U". Common laboratory contaminants present in samples at
less than ten times the concentration of that analyte found in the associated blank
are qualified as non-detects. If a sample result is less than the project quantitation
limit (MDL) and is less than five times (or less than ten times for laboratory
contaminants) the highest associated blank result, the sample result value is raised
to the MDL, qualified as undetected and flagged "U".

All method blank results were acceptable.
Field Blanks

No field blanks were submitted for analysis.

e Accuracy

Matrix Spike/Matrix Spike Duplicate & Blank Spike

Matrix spike/matrix spike duplicate and blank spike analyses are used to assess the
analytical accuracy of the reported data. The matrix spike/matrix spike duplicate are
used to assess the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike/matrix spike duplicate analyses are performed in
duplicate using the target compounds for which percent recoveries must be within
50-150%. If spike recoveries are outside control limits, detected sample results less
than five times the spike concentration are qualified as estimates and flagged "J".
Undetected sample results with spike recoveries outside control limits are qualified
as estimates and flagged "UJ". Sample results greater than five times the spike
concentration require no qualification.

All accuracy and blank spike results were acceptable.
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Surrogate Recovery

The analysis of surrogate compounds provides a measure of system performance for
individual samples. Matrix-specific surrogate compound recovery control windows
have been established by the laboratory program. When a surrogate compound
recovery is out of the control window, all positively identified target compounds
associated with the unacceptable surrogate recoveries are qualified as estimates and
flagged "J". Undetected compounds with surrogate recoveries less than the lower
control limit are qualified as having an estimated detection limit and flagged "UJ".
Samples with surrogate recoveries less than ten percent are qualified as estimates
and flagged "J" for detects, and rejected and flagged "UR" for nondetects.
Undetected compounds with surrogate recoveries greater than the upper control
limit require no qualification. Surrogates are not required for formaldehyde analysis.

All surrogate recovery results were acceptable.

+ Precision

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike/matrix spike duplicate results provide matrix-specific information on the
precision of the method for specific target compound classes. Precision is
expressed by the relative percent difference (RPD) between the recoveries of
duplicate matrix spike analyses performed on a sample. Sample results must be
within RPD limits of +/- 35%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated sample
results are qualified as estimates and flagged "J" for detects and "UJ" for non-
detects. If RPD values are out of specification and the sample concentration is
greater than five times the spike concentration, no qualification is required.

All MS/MSD RPD results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

. Detection Limits
Reported analytical detection levels are compared against the required target

quantitation limits (RTQLs) to ensure that laboratory detection levels meet the
required criteria. All analytes met the RTQL.
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Completeness
Data package No. 60935 was submitted for validation and verified for

completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

None found.

REFERENCES

FHI, Contract #20266, Validation Statement of Work, Fluor Hanford Incorporated,
July 7, 2003.

DOE/RL-2005-75, Rev. 0, Sampling and Analysis Plan for Support Activities to the
200-UW-1 Operable Unit, December 2005.
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Appendix 1

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

uJ

UR

NJ

Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for dilution and moisture content by the laboratory.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

indicates the compound or analyte was analyzed for and detected. Due to
a minor QC deficiency identified during the data validation, the associated
quantitation limit is an estimate.

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

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.

Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications ( i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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VOLATILE DATA QUALIFICATION SUMMARY*

COMMENTS: No qualifiers assigned

* - The Qualified Data Summary Table includes laboratory applied “U” qualifiers not
specifically identified here. The laboratory applied “U” qualifiers are included to minimize
misinterpretation of results contained in the table.
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Annotated Laboratory Reports
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Appendix 4

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

Sample Delivery Group WSCF20060935
Sample Matrix SOLID

Sample Visual N/A

SAF Number R06-013

Data Deliverable Summary Report
Introduction

One (1) 200-UW-1 Operable Unit soil sample (B1KB52) from the trench between 216-U-8 and
216-U-12 were received at the WSCF Laboratory on August 17, 2006. The samples were
received in a cool condition with ice present in the coolers. The samples were analyzed for the
analytes indicated on the attached copy of the chain of custody (COC) form in accordance with
the 200-UW-1 Operable Unit Letter of Instruction, referenced in the cover letter.

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, method references,
and Laboratory QC information. Copies of the chain of custody and sample receipt are included
as Attachment 3.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 52 through 53 , for a complete listing of
approved analytical methods used.

Inorganic Comments

Anions - The hold time requirements were met. A Blank, Duplicate, Laboratory Control
Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group. See
pages 12 through 13 for QC details. Analytical Notes:

e Preparation Date: 21-aug-2006.

e Duplicate, Matrix Spike and Matrix Spike Duplicate QC was analyzed on sample#
B1KB49 (SDG# 20060934, SAF# R06-013).

e Phosphate — Matrix Spike and Matrix Spike Duplicate recoveries were below established
laboratory limits. Sample result was less than detection limit and U flagged.

All other QC controls are within the established limits.

ICP-AES Metals — The holding time for this analysis was met. A Blank, Laboratory Control
Sample (LCS), Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group
of less than 20 samples. See pages 14 through 16 for QC details. Analytical Notes:

e Preparation Date: 21-aug-2006.

1
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e Matrix Spike and Matrix Spike Duplicate QC was analyzed on sample# B1KB49 (SDG#
20060934, SAF# R06-013).

e Aluminum, Calcium, Iron, Magnesium and Titanium — insufficient spike concentrations.
Sample concentrations were greater than four times the spike concentration.

e Calcium — The Laboratory Control Sample recoveries exceeded established laboratory
limits. Calcium result was E flagged. Lithium result was less than the method detection
limit and U flagged.

e Silicon — Matrix Spike, Matrix Spike Duplicate and Laboratory Control Sample
recoveries were outside established laboratory limits. Sample result was E flagged.

e Aluminum — Analyte detected in the associated preparation Blank sample was evaluated
and sample result was C flagged.

All other QC controls are within the established limits.

ICP-MS Metals — The holding time for this analysis was met, with the exception of mercury. A
Blank, Laboratory Control Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with
this deliver group of less than 20 samples. See pages 17 through 20 for QC details Analytical
Notes:

e Preparation Date: 21-aug-2006.

e Matrix Spike and Matrix Spike Duplicate QC was analyzed on sample# B1KB49 (SDG#
20060934, SAF# R06-013).

e Thorium results listed in the report represent Th-232 exclusively.

e Zinc — Analyte detected in the associated preparation Blank sample was evaluated and
sample B1IKB51 was C flagged.

e Manganese (sample B1KB52), Thorium (sample BIKB52) and Uranium (sample
B1KB52) — Negative preparation blank results may have potential affect on sample
results. Sample resuits were X flagged.

All other QC controls are within the established limits.

Percent Solids — analyzed for organic moisture correction.

/

Organic Comments
e Sample results are moisture corrected and reported on dry weight basis.

Semi-VOA — The hold time for this analysis was met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 26
through 31 for QC details. Analytical Notes:

2
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e Preparation Date: 17-aug-2006.

e Diethylphthalate - sample BIKBS52 resuit was J flagged; result was less than the lowest
calibration standard but greater than the detection limit.

All QC controls are within the established limits.

TPHD-WA - The hold time for this analysis were met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See page 32
for QC details. Analytical Note:

¢ Preparation Date: 17-aug-2006.
All QC controls are within the established limits.
VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 33
through 36 for QC details. Analytical Notes:

e Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample#
BIKB77 (SDG# 20060934, SAF# R06-013).

¢ 4-Bromofluorobenzene — Matrix Spike and Matrix Spike Duplicate QC exceeded
established laboratory limits.

All other QC controls are within the established limits.

Radiochemistry Comments

RadChem — There are no hold times associated with WSCF radiochemical methods. A Blank,
Laboratory Control Sample, Matrix Spike (Technetium only), and Duplicate were analyzed with
this delivery group. See pages 40 through 48 for QC details. Analytical Notes:

e Actinium-228 and Radium-228 Gamma Energy Analysis (GEA) — Duplicate QC Relative
Percent Difference (RPD) exceeded established laboratory limits due to sample
homogeneity issues.

e Americium-241, Neptunium-237,Plutonium Isotopic (238 and 239/240), Strontium-90,
Technetium-99 and Uranium Isotopic (233/234, 235 and 238) — Applicable QC was
analyzed on sample# B1KB49 (SDG# 20060934, SAF# R06-013).

e Pu-239/240 — Duplicate QC RPD exceeded established laboratory limits due to low
sample activity.

e Strontium-90 — Duplicate QC RPD exceeded established laboratory limits due to sample
homogeneity issues.

3
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e Technetium-99 — Duplicate QC RPD exceeded established laboratory limits due to low
sample activity.

o Uranium Isotopic (233/234, 235 and 238) — Duplicate QC RPD exceeded established
laboratory limits due to sample homogeneity issues.

All other QC controls are within the established limits.

Americium-243, Plutonium-242, Strontium-85 and Uranium-232 - Radiochemical Tracer
Recovery Data are summarized below:

Radiochemical Tracer Percent Recovery
Tracer Recovery
Sample Number Lab Sample ID Isotope (Percent)
Americium-243
BLANK Am-243 79.9%
LCS Am-243 93.0%
B1KB45 w060002493 Am-243 85.8%
DUPLICATE W060002493 Am-243 89.2%
B1KBS2 W060002500 Am-243 87.6%
Plutonium-242
BLANK Pu-242 84.0%
LCS Pu-242 85.0%
B1KB49 W060002493 Pu-242 81.8%
DUPLICATE W060002493 Pu-242 86.7%
B1KBS2 W060002500 Pu-242 88.5%
Strontium-85
BLANK Sr-85 98.9%
LCS Sr-85 83.4%
B1KB49 W060002493 Sr-85 86.0%
DUPLICATE W060002493 Sr-85 88.2%
B1KBS2 W060002500 Sr-85 89.1%
Uranium-232
BLANK U-232 79.8%
LCS U-232 75.6%
B1KB49 W060002493 U-232 121.6%

4
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Radiochemical Tracer Percent Recovery

Tracer Recovery
Sample Number Lab Sample ID Isotope (Percent)
DUPLICATE W060002493 U-232 93.0%
B1KBS52 W060002500 U-232 88.7%

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF
Laboratory Analytical Manager and Client Services, as verified by the following signature.

._/_f ,(Zéu@-w L( ’ )'LV'
Pauline D. Mix
WSCF Client Services

Abbreviations

Hg — mercury

IC — ion chromatography

ICP — inductively coupled plasma

ICP/AES ~ ICP/atomic emission spectroscopy
ICP/MS ~ ICP/mass spectrometry

Total U — total uranium

AT/TB - total alpha/total beta

AEA - Alpha Energy Analysis

WTPH-G -~ Total Hydrocarbons-Gasoline

Am — americium

Cm - curium

Pu — plutonium

Np — neptunium

GEA - gamma energy analysis

H3 — Tritium

Sr - Strontium 89, 90

WTPH-D - Total Hydrocarbons-Diesel
TSS — Total Suspended Solids

J
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

VALIDATION

LEVEL: A B D E

PROJECT: 20— 0w - | DATA PACKAGE: (;¢9Ci3§f

VALIDATOR: TTT> LAB:  Lusck DATE: < / ( / 06

SDG: (O35
/Q ANALYSES PERFORMED
/SW-846 8260 SW-846 8260 SW-846 8270 SW-846 8270
(TCLP) (TCLP)
SAMPLES/MATRIX
®\kgs2
Sot /

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation PreSent?..........ccovvvvrivinniin e e Yes N/A
Comments:
2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)
GC/MS tuning/performance check acceptable? ... Yes
Initial calibrations acceptable? ...t Yes
Continuing calibrations acceptable?..........oovvvirercoiiri Yes
Standards traceable? .......cvo o e e s Yes
Standards eXPITEAT .....c.eveivrire i e e s Yes
Calculation check acceptable?........ccviviiiiiiiici s Yes
Comments:

000023



HNF-20433 REV

0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

Calibration blanks analyzed? (Levels D, E) oottt st e v saeenean

Calibration blank results acceptable? (Levels D, E).....oc.oovrieriiieiiiiiicriir et et saeenas

Laboratory blanks analyzed?............oooiiiiiii et et ebes s nas s/No N/A
Laboratory blank results acceptable? ...........covvieiniiiieirr ettt No N/A
Field/trip blanks analyzed? (Levels C, D, E) ...cccccoeviiiiiiieciectce et esee st sner e ase et sensnens Ye@ N/A
Field/trip blank results acceptable? (Levels C, D, E)...oocviceivviriienirrssee e eve e seeenns Yes No@
Transcription/calculation errors? (Levels D, E) ...ccccoriicinicinncee e es e Yes No @
Comments: noe %

4. ACCURACY (Levels C, D, and E) Q
Surrogates/system monitoring compounds analyzed?.................

Surrogate/system monitoring compound recoveries acceptable?

.......................................................... No N/A
......................................................... No N/A

Surrogates traceable? (Levels D, E) .ottt sttt st nae b e Yes No @
Surrogates expired? (Levels D, E) ..ottt st te st sts e raae et na e e aens Yes No @
MS/MSD samples analyZed? .........cccoeeriiiiiiiiiiec ettt et b b s No N/A
MS/MSD results aCCEPADIET ....oeeeeeiireerieiieirr ettt st e s se et st be s aba e sreebeebeanetesesaens No
MS/MSD standards NIST traceable? (Levels D, E). ..o iuvieiiieriiiecereee et ente et eenrsessaere s sens e No
MS/MSD standards? (Levels D, E)...occiiiiieierinrieteee ettt as e b s st ase s s No (N/A
LCS/BSS samples analyzed? .........cooociieeiiieiienee it srere s st ssbasesens § No N/A
LCS/BSS results acCeptable? ......oovvieiiiieirirrt et eneee e seasstsbe s see saenasse e re s e snnea .

Standards traceable? (Levels D, E) ..ottt estesresrestesbesssn s e sesanssen e saens

Standards expired? (Levels D, E) .ottt eer e st st ens e
Transcription/calculation errors? (Levels D, E) oottt Yes
Performance audit sample(s) analyZed? ...........cvveeiiiiceieiieiencriee e s r et e Yes N/A
Performance audit sample results acceptable? ... Yes No @A
Comments:__ A~ kvmoglom ‘)%w - Wo  csSoc  Conghduess No Py
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)
MS/MSD samples analyzed?

Field split RPD values aCCeptable? .............coviiimiormriiiieieccsetci ettt Yes

Transcription/calculation errors? (Levels D, E) ........coouiiiieeeoinereeeeee oo e oo Yes
Comments:

6. SYSTEM PERFORMANCE (Levels D and E)

Internal standards ANALYZEA? ...........cocoriiiiiiiiccee ettt ettt sees e eenen Yes
Tinternal standard areas ACCEPLADIET ..........cciviivivriiiiieeeicr ettt see e ee e sees e vees Yes
Internal standard retention times aCCEPLADIE?..........ccocviuiiiieeiciceeeeecce et seee e Yes
Standards traceable?..........cooiviiiiiiiiiii s et sttt et eaenns Yes
StANAANAS EXPITEA? .....eiiiiiiiiire ettt sttt sttt st et e e s eae st ete et e se e e eesasas Yes
Transcription/calculation ITOIS?.........cciciiirre e s re e sse s e b e eeseseaeseeseseeren Yes
Comments:

7. HOLDING TIMES (all levels )

Samples Properly Preserved?...... .ottt s se e No N/A

Comments:
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all
levels)

Compound identification acceptable? (Levels D, E)

Compound quantitation acceptable? (Levels D, E)

Results reported for all requested analyses?

Results supported in the raw data? (Levels D, E)

Samples properly prepared? (Levels D, E)

Laboratory properly identified and coded all TIC? (Levels D, E)

Detection limits meet RDL?

Transcription/calculation errors? (Levels D, E)

Comments:

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup PerfOrmMEd? ..........cciiuiiiiceiireriree ettt st ettt et enenesesserrens Yes No(fN/A
GPC Check PErfOrMEA? ......c.eeieieiieeeeieei sttt ene e et s s s ses s e e s s esessesesoson Yes No [N/A
GPC check recoveries acCeptable?...........occoovviiiieiierircecrieie sttt ee s ee s eseseseses e nonas Yes No[N/A
GPC calibration Performed?.........cceiioiiiciierieieee ettt eee et ses e e es e es e esseseon Yes No|N/A
GPC calibration check Performed? ...........ccooeeiiiiiicreeeiiienee et es e seaons Yes No| N/A
GPC calibration check retention times acceptable? ...........ooovceviiiriieee e eeserests et ses e Yes No| N/A
Check/calibration materials traceable?...........cuiuiueiiirreiiicreeeeceeece et eer s ssans Yes No| N/A
Check/calibration materials EXpired?...........ccccoovevirivireninieeie s e Yes No| N/A
Analytical batch QC given similar Cleanup? ..........cccoouceiveivirieceecrecee e es e e e Yes No| N/A
Transcription/Calculation EITOTS? ........c.oieeuiiiniiiiee et sttt e as s e s es s sns e Yes No \N/
Comments:
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Date: 1 September 2006

To: Fluor Hanford Inc. (technical representative)

From: TechLaw, inc.

Project: 200-UW-1 Operable Unit, Soil from Trench between 216-U-8 & 216-U-
12 Cribs

Subject: Inorganics - Data Package No. WSCF20060935 (60935)

INTRODUCTION

This memo presents the results of data validation on Data Package No. 60935
prepared by WSCF Analytical Laboratories (WSCF). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

Sample ID | Sample Dat
B1KB52 8/16/06
1 - ICP metals by 6010B and 200.8.

Media = | Validation | Date
Soil C See note 1

Data validation was conducted in accordance with the FHI validation statement of
work and the Sampling and Analysis Plan for Support Activities to the 200-UW-1
Operable Unit, DOE/RL-2005-75, Rev. O. Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested by Client

DATA QUALITY PARAMETERS

Holding Times
Analytical holding times for metals are assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time requirements are

as follows: Soil samples must be analyzed within 6 months for ICP metals.

All holding times were met.

000001



Preparation (Method) Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations less than five times the preparation blank
value have had their associated values qualified as non-detected and flagged "UJ".
Samples with concentrations of greater than five times the highest blank
concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the contract
required detection limit (CRDL), all nondetects are rejected and flagged "UR" and all
detects that are less than ten times the absolute value of the associated preparation
blank result are qualified as estimates and flagged "J". If the absolute value of the
negative preparation blank is greater than the instrument detection limit (IDL) and
less than or equal to the CRDL, all nondetects are qualified as estimates and
flagged "UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". f the sample results are greater than ten
times the absolute value of the preparation blank, no qualification is necessary.

All preparation blank results were acceptable.

Field (Equipment) Blank

No field blanks were submitted for analysis.

Accuracy

Matrix Spike & Matrix Spike Duplicate

Matrix spike {(MS), matrix spike duplicate (MSD) and laboratory control sample
(LCS) analyses are used to assess the analytical accuracy of the reported data. The
matrix spike is used to assess effect of the matrix on the ability to accurately
quantify sample concentrations. Recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sampie result below
the IDL are rejected and flagged "UR". Samples with a spike recovery of 30% to
69% and a sample result less than the IDL are qualified "UJ". Samples with a
spike recovery of greater than 130% or less than 69% and a sample result greater
than the IDL are qualified as estimates and flagged "J". Finally, for samples with a
spike recovery greater than 130% and a sample result less than the IDL, no
gualification is required.
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Due to a matrix spike (378%) and matrix spike duplicate (398%) recoveries outside
QC limits, all silicon results were qualified as estimates and flagged “J”.

All other matrix spike/matrix spike duplicate results were acceptable.

Laboratory Control Sample

The LCS is used to monitor the overall performance of all steps in the analysis.
Recoveries must fall within the range of 70% to 130% for LCS analysis. Samples
with a recovery below 69% and a sample recovery below the IDL are qualified
"UJ". Samples with a recovery of greater than 130% or less than 70% and a
sample result greater than the IDL are qualified as estimates and flagged "J".
Finally, for samples with a recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

Due to an LCS recovery outside QC limits {23%), all silicon resuits were qualified as
estimates and flagged “J”.

All other LCS results were acceptable.

Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between
the recoveries of matrix spike and matrix spike duplicate (MSD) analyses performed
on a sample in the analytical batch. Precision may alternatively be assessed using
unspiked duplicate analyses performed on a sample in the analytical batch. |f both
sample and replicate activities {(concentrations) are greater than five times the CRDL
and the RPD is less than +/- 30%, no qualification is required. If either activity
{concentration) is less than five times the CRDL, the RPD control limit is less than
or equal to two times the CRDL. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

Due to the lack of a matrix spike and matrix spike duplicate analysis, all aluminum,
calcium, iron, magnesium and titanium results were qualified as estimates and
flagged “J".

All other duplicate results were acceptable.

Field Duplicate

No field duplicates were submitted for analysis.
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Analytical Detection Limits
Reported analytical detection levels are compared against the required target

guanitiation limits (RTQLs) to ensure that laboratory detection levels meet the
required criteria. All results met RTQL.

Completeness
Data package No. 60935 was submitted for validation and verified for

completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

e Due to a matrix spike (378%) and matrix spike duplicate (398%) recoveries
outside QC limits, all silicon results were qualified as estimates and flagged “J”.

e Due to an LCS recovery outside QC limits (23%), all silicon results were qualified
as estimates and flagged “J”.

o Due to the lack of a matrix spike and matrix spike duplicate analysis, all
aluminum, calcium, iron, magnesium and titanium results were qualified as
estimates and flagged “J”.

Data flagged “J” is an estimate, but under the FHI validation SOW, the data may be

usable for decision-making purposes. All other validated results are considered
accurate within the standard error associated with the methods.

REFERENCES

FHI, Contract #20266, Validation Statement of Work, Fluor Hanford Incorporated,
July 7, 2003.

DOE/RL-2005-75, Rev. O, Sampling and Analysis Plan for Support Activities to the
200-UW-1 Operable Unit, December 2005.
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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 FHI validation
SOW are as follows:

N

UR

NJ

Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

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 estimate, but the data are usable for
decision-making purposes.

Applied to inorganic analyses only. indicates the analyte concentration
was greater than the |DL but less than the CRDL and is considered an
estimated value.

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

Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification

006007




METALS DATA QUALIFICATION SUMMARY*

COMMENTS:

COMPOUND QUALIFIER | SAMPLES AFFECTED | REASON

Aluminum J All No MS/MSD

Calcium

Iron

Magnesium

Titanium

Silicon J All MS, MSD and LCS
recoveries

- The Qualified Data Summary Table includes laboratory applied “U” qualifiers not
spemﬁcally identified here. The laboratory applied “U” qualifiers are included to minimize
misinterpretation of results contained in the table.
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Appendix 3

Annotated Laboratory Reports
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Appendix 4

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

Sample Delivery Group WSCF20060935
Sample Matrix SOLID

Sample Visual N/A

SAF Number R06-013

Data Deliverable Summary Report
Introduction

One (1) 200-UW-1 Operable Unit soil sample (B1KB52) from the trench between 216-U-8 and
216-U-12 were received at the WSCF Laboratory on August 17, 2006. The samples were
received in a cool condition with ice present in the coolers. The samples were analyzed for the
analytes indicated on the attached copy of the chain of custody (COC) form in accordance with
the 200-UW-1 Operable Unit Letter of Instruction, referenced in the cover letter.

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, method references,
and Laboratory QC information. Copies of the chain of custody and sample receipt are included
as Attachment 3.

Analvtical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 52 through 53 , for a complete listing of
approved analytical methods used.

Inorganic Comments

Anions - The hold time requirements were met. A Blank, Duplicate, Laboratory Control
Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group. See
pages 12 through 13 for QC details. Analytical Notes:

e Preparation Date: 21-aug-2006.

¢ Duplicate, Matrix Spike and Matrix Spike Duplicate QC was analyzed on sampie#
B1KB49 (SDG# 20060934, SAF# R06-013).

e Phosphate — Matrix Spike and Matrix Spike Duplicate recoveries were below established
laboratory limits. Sample result was less than detection limit and U flagged.

All other QC controls are within the established limits.

ICP-AES Metals — The holding time for this analysis was met. A Blank, Laboratory Control
Sample (LCS), Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group
of less than 20 samples. See pages 14 through 16 for QC details. Analytical Notes:

e Preparation Date: 21-aug-2006.
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e Matrix Spike and Matrix Spike Duplicate QC was analyzed on sample# B1KB49 (SDG#
20060934, SAF# R06-013).

e Aluminum, Calcium, Iron, Magnesium and Titanium — insufficient spike concentrations.
Sample concentrations were greater than four times the spike concentration.

e Calcium ~ The Laboratory Control Sample recoveries exceeded established laboratory

limits. Calcium result was E flagged. Lithium result was less than the method detection
limit and U flagged.

e Silicon — Matrix Spike, Matrix Spike Duplicate and Laboratory Control Sample
recoveries were outside established laboratory limits. Sample result was E flagged.

e Aluminum — Analyte detected in the associated preparation Blank sample was evaluated
and sample result was C flagged.

All other QC controls are within the established limits.

ICP-MS Metals — The holding time for this analysis was met, with the exception of mercury. A
Blank, Laboratory Control Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with
this deliver group of less than 20 samples. See pages 17 through 20 for QC details Analytical
Notes:

e Preparation Date: 21-aug-2006.

e Matrix Spike and Matrix Spike Duplicate QC was analyzed on sample# B1KB49 (SDG#
20060934, SAF# R06-013).

e Thorium results listed in the report represent Th-232 exclusively.

e Zinc — Analyte detected in the associated preparation Blank sample was evaluated and
sample BIKBS51 was C flagged.

¢ Manganese (sample BIKB52), Thorium (sample B1KB52) and Uranium (sample
B1KB52) — Negative preparation blank results may have potential affect on sample
results. Sample results were X flagged.

All other QC controls are within the established limits.
Percent Solids — analyzed for organic moisture correction.
Organic Comments
¢ Sample results are moisture corrected and reported on dry weight basis.
Semi-VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample,

Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 26
through 31 for QC details. Analytical Notes:

2
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¢ Preparation Date: [7-aug-2006.

* Diethylphthalate - sample B1KB52 resuit was J flagged; result was less than the lowest
calibration standard but greater than the detection limit.

All QC controls are within the established limits.
TPHD-WA - The hold time for this analysis were met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See page 32
for QC details. Analytical Note:

e Preparation Date: 17-aug-2006.
All QC controls are within the established limits,
VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 33
through 36 for QC details. Analytical Notes:

e Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample#
B1KB77 (SDG# 20060934, SAF# R06-013).

¢ 4-Bromofluorobenzene — Matrix Spike and Matrix Spike Duplicate QC exceeded
established laboratory limits.

All other QC controls are within the established limits.

Radiochemistry Comments

RadChem ~ There are no hold times associated with WSCF radiochemical methods. A Blank,
Laboratory Control Sample, Matrix Spike (Technetium only), and Duplicate were analyzed with
this delivery group. See pages 40 through 48 for QC details. Analytical Notes:

e Actinium-228 and Radium-228 Gamma Energy Analysis (GEA) — Duplicate QC Relative
Percent Difference (RPD) exceeded established laboratory limits due to sample
homogeneity issues.

e Americium-241, Neptunium-237,Plutonium Isotopic (238 and 239/240), Strontium-90,
Technetium-99 and Uranium Isotopic (233/234, 235 and 238) — Applicable QC was
analyzed on sample# B1KB49 (SDG# 20060934, SAF# R06-013).

e Pu-239/240 — Duplicate QC RPD exceeded established laboratory limits due to low
sample activity.

e Strontium-90 — Duplicate QC RPD exceeded established laboratory limits due to sample
homogeneity issues.

3
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¢ Technetium-99 — Duplicate QC RPD exceeded established laboratory limits due to low
sample activity.

e Uranium Isotopic (233/234, 235 and 238) — Duplicate QC RPD exceeded established
laboratory limits due to sample homogeneity issues.

All other QC controls are within the established limits.

Americium-243, Plutonium-242, Strontium-85 and Uranium-232 — Radiochemical Tracer
Recovery Data are summarized below:

Radiochemical Tracer Percent Recovery
Tracer Recovery
Sample Number Lab Sample ID Isotope (Percent)
Americium-243
BLANK Am-243 79.9%
LCS Am-243 93.0%
B1KB49 W060002493 Am-243 85.8%
DUPLICATE W060002493 Am-243 89.2%
B1KB52 W060002500 Am-243 87.6%
Plutonium-242
BLANK Pu-242 84.0%
LCS Pu-242 85.0%
B1KB49 W060002493 Pu-242 81.8%
DUPLICATE W060002493 Pu-242 86.7%
B1KBS52 W060002500 Pu-242 88.5%
Strontium-85
BLANK Sr-85 98.9%
LCS Sr-85 83.4%
B1KB49 W060002493 Sr-85 86.0%
DUPLICATE W060002493 Sr-85 88.2%
B1KBS2 W060002500 Sr-85 89.1%
Uranium-232
BLANK U-232 79.8%
LCS U-232 75.6%
B1KB49 W060002493 U-232 121.6%

4
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Radiochemical Tracer Percent Recovery
Tracer Recovery
Sample Number Lab Sample ID Isotope (Percent)
DUPLICATE W060002493 U-232 93.0%
B1KB52 W060002500 U-232 88.7%

This Summary Report is in compliance with the SOW, both technically and for completeness.
Release of the data contained in this hard copy report has been authorized by the WSCF
Laboratory Analytical Manager and Client Services, as verified by the following signature.

R T,
L2 gt linec i) [
Pauline D. Mix

WSCF Client Services

Abbreviations

Hg — mercury Am — americium

IC — ion chromatography Cm - curium

ICP — inductively coupled plasma Pu - plutonium

ICP/AES — ICP/atomic emission spectroscopy Np - neptunium

ICP/MS - ICP/mass spectrometry GEA - gamma energy analysis

Total U — total uranium H3 — Tritium

AT/TB - total alpha/total beta Sr — Strontium 89, 90

AEA - Alpha Energy Analysis WTPH-D - Total Hydrocarbons-Diesel

WTPH-G - Total Hydrocarbons-Gasoline TSS - Total Suspended Solids
5
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION \

LEVEL: A B @ b E
PROJECT: 200~ LW - | DATA PACKAGE:  (90%3>
VALIDATOR: YL LaB: LOSCE DATE: = / { / oc

SDG: (o093 >

A ANALYSES PERFORMED

W-846/ICP SW-846/GFAA | SW-846/Hg SW-846
Cyanide
SAMPLES/MATRIX

G1E8S52

S|
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation PreSent?.........co.coiceveeerenneirnnernees e e e resnenens Ye@ N/A
Comments:
2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)
Initial calibrations performed on all INSIUMENES? ........ccoevvieiiiic e Yes Nq |N/A
Initial calibrations acceptable? .........ccviiiiieririre ettt e s enes Yes
ICP interference checks aCCeptable? .........ccoirvrreririniniiii Yes
ICV and CCV checks performed on all inStruments? .........ccccecevererereneneieneeeneneneeeeeereesesesseessersens Yes
ICV and CCV checks acceptable?.........cccoveviiininniniicinienrre et Yes
Standards traceable? ... ..c.cooi i e e s Yes
Standards EXPIrEA? ......ccveveereeeeire e b b e e e s s a R s seenne Yes
Calculation check acCeptable?........ivviiiriiiiciiie et b e st Yes
Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, E) .....cccccoovecivnvinienicccecnnine. Yes No

ICB and CCB results acceptable? (Levels D, E)....occvvirrviiri et etee et srenne s Yes No
Laboratory blanks analyZed?..........ccccvvueriiiniriinir et sre s e ste st et e e srae st b aesnestr e s erne e benrene No N/A
Laboratory blank results acceptable? ...t @ No N/A
Field blanks analyzed? (Levels C, D, E) oottt ettt se ettt et ee et st et erarennaeneeeraeneanaes Yes N/A
Field blank results acceptable? (Levels C, D, E)......ccccovveriieriinniienirne e ceeeesee s sssesens s srsssesseneons Yes No
Transcription/calculation errors? (Levels D, E) .....ccicviviiiimiiiinnrriecrinnennniesieesessessreessesssessesssers sosnens Yes No .{”\
Comments: o YK -
4. ACCURACY (Levels C, D, and E) -

MS/MSD samples analyZed? ...ttt s a e st sress et s e e rern e anen Yes /[No N/A
MS/MSD results acceptable? ...ttt e s s ea e
MS/MSD standards NIST traceable? (Levels D, E).....ccccvvcvrririirennniininrenriniesenenesieesiersissseesssnssssssenenns Yes No
MS/MSD standards expired? (Levels D, E) ...coviiiieeeiecceneer e sae s sreeesressre e e s see e svennaes Yes No
LCS/BSS samples analyzed? R ST No N/A
LCS/BSS results @CCEPLADIET .....ouvvviciiirieeieeeeeiieri ettt esnste e e e este s easeseeessanansssssassssans Yes N/A
Standards traceable? (Levels D, E) ..ottt s e e re s Yes No(N
Standards expired? (Levels D, E)..c.cociniiiiriniccsrsecnerr et e et ees s s senn e Yes No
Transcription/calculation errors? (Levels D, E) ...cc.vioiiiiiiniieciccineesrvet st Yes No %
Performance audit sample(s) analyzed? ..........ccoeeeriiriinieninrinceneere et Yes ) N/A
Performance audit sample results acceptable? ..........ccociivvvvenieinienmree s et ev e s s Yes No 1@
Comments:__S( \z o MS TN //\5 D R ~— J ety No s

SI‘ICY\ L¢s 23—~ ) Cll/{

) -~
V [~
Y- X+ C) VV\G\(,;.@;,U.,— T 4;455;% / M<,,],"UD -_‘?—_

i
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E) -

Duplicate RPD values acceptable?.........cccoiiiiiiiiniiiiiiiiiiniri e @ No N/A
Duplicate results aCCEPLADIE? .........cooioiiiiiriieiiiiniiiee ettt s rcorr et eere e sae e ie e rr e s me s be e b e s aneres e s No N/A
MS/MSD standards NIST traceable? (Levels D, E)...ooviviiiiininiiiciiiieie e e Yes No
MS/MSD standards expired? (Levels D, E) ..ot ssn b Yes No

Field duplicate RPD values acceptable?..........ccoooooiiiiiiiii e Yes No

Field split RPD values acceptable? ...t Yes No @
Transcription/calculation errors? (Levels D, E) ..coccoiiiiiicciitncs e Yes No @

Comments:__ YO CLQ\ Cq luuwn, ff‘ VV\CJVV’NW» or Fcnwn /"5//‘4:/3_ U\qﬂ/

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples analyzZed? ........ccveciereiii e et e et e s e Yes
ICP serial dilution %D values acceptable?..........coccviiiiiiiiiiii Yes
ICP post digestion spike reqUIred?.........coccoiviriiiiriniiinen e e Yes
ICP post digestion spike values acceptable? .........ccveveverninviii s Yes
Standards traceabIE? .........ocveeirreceeee e bbb Yes
StANAArds EXPITEAT ....covveree ittt ettt sttt s b e e s seser e Yes
Transcription/calculation ErTOrS?........cciivici i s Yes
Comments:
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

7. FURNACE AA QUALITY CONTROL (Levels D and E)

Duplicate injections performed as required?..........ccceeeriiiiiieciiiiie ettt Yes

Duplicate injection %RSD values acceptable?...........cccocovirrennriiererere et Yes
Analytical spikes performed as required? .........occooiiemiiiinc e e Yes
Analytical spike recoveries acceptable?.. ...t e Yes

Standards traceable? .........ooviiiiiiiiiii e e e ee Yes

Standards EXPIrEA? ......cooceiiiuiiiiiiiii e e st es Yes

MSA performed as reqUITEA? .......cccoviiiiiiiitr ettt e st e e e e Yes

MSA 1esults @CCEPLABIET .....iiiiiiiiiiiieiee e e e e b Yes
Transcription/calculation EITOIS?........cociiiiriiiiri e e sreerens Yes
Comments:

8. HOLDING TIMES (all levels)

Samples properly Preservea?.... ..o e e Xes No N/A
Sample holding times acceptable? .......cociiiiiiiii s Yes No N/A
Comments:
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analyses

Results supported in the raw data? (Levels D, E)

Samples properly prepared? (Levels D, E)

Detection limits meet RDL?......................

Transcription/calculation errors? (Levels D, E)

Comments:

e e

ffﬁﬁffjﬁﬁff.fﬁfﬁﬁffjﬂffjﬁﬁifjﬁﬁZﬁﬁf.ﬁf.ﬁ:ﬁﬁﬁflfﬁiﬁﬁfﬁfﬁfﬁﬁ
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Appendix 6

Additional Documentation Requested by Client
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Date: 1 September 2006

To: Fluor Hanford Inc. (technical representative)

From: TechLaw, Inc.

Project: 200-UW-1 Operable Unit, Soil from Trench between 216-U-8 & 216-U-
12 Cribs

Subject: Wet Chemistry - Data Package No.WSCF20060935 (60935)

INTRODUCTION

This memo presents the results of data validation on Data Package No. 60935
prepared by WSCF Analytical Laboratories (WSCF). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

Sample ID | ‘Sample Date | ‘Media | Validation | - Date
B1KB52 8/16/06 Soil C See note 1
1 - Anions by 300.0.

Data validation was conducted in accordance with the FHI validation statement of
work and the Sampling and Analysis Plan for Support Activities to the 200-UW-1
Operabie Unit, DOE/RL-2005-75, Rev. 0. Appendices 1 through 6 provide the
following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested by Client

DATA QUALITY PARAMETERS

Holding Times/Sample Preservation

Analytical holding times are assessed to ascertain whether the holding time
requirements were met by the laboratory. The holding time requirements are as
follows: Soil samples must be analyzed within 28 days for fluoride, chloride,
sulfate and bromide; and 48 hours for nitrate, nitrite and phosphate.

If holding times are exceeded, but not by greater than two times the limit, all
associated sample results are qualified as estimates and flagged "J" for detects and
"UJ" for non-detects. If holding times are exceeded by greater than two times the
limit, all associated detectable sample results are qualified as estimates and flagged
"J" and all non-detects are rejected and flagged "UR".
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All holding times were acceptable.

Method Blanks

Method Blanks

Method blank analyses are performed to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20
samples. No contaminants should be present in the method blank. All blank results
must fall below the contract required detection limit (CRQL) to be acceptable.

All method blank results were acceptable.

Field (Equipment) Blank

No equipment blanks were submitted for analysis.

Accuracy

Matrix Spike

Matrix spike (MS) and matrix spike duplicate (MSD) analyses are used to assess the
analytical accuracy of the reported data. The matrix spike is used to assess effect
of the matrix on the ability to accurately quantify sample concentrations.
Recoveries must fall within the range of 70% to 130%. Samples with a spike
recovery of less than 30% and a sample result below the IDL are rejected and
flagged "UR". Samples with a spike recovery of 30% to 69% and a sample result
less than the IDL are qualified "UJ". Samples with a spike recovery of greater than
130% or less than 69% and a sample result greater than the IDL are qualified as
estimates and flagged "J". Finally, for samples with a spike recovery greater than
130% and a sample result less than the IDL, no qualification is required.

Due to matrix spike (58%) and matrix spike duplicate (60%) recoveries outside QC
limits, all phosphate results were qualified as an estimate and flagged “J”.

All other matrix spike/matrix spike duplicate results were acceptable.

Laboratory Control Sample

The LCS is used to monitor the overall performance of all steps in the analysis.
Recoveries must fall within the range of 70% to 130% for LCS analysis. Samples
with a recovery of less than 50% are rejected and flagged "UR". Samples with
recoveries of 50% to 69% and a sample recovery below the IDL are qualified "UJ".
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Samples with a recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally, for
samples with a recovery greater than 130% and a sample result less than the IDL,
no qualification is required.

All LCS results were acceptable.

Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between
the recoveries of matrix spike duplicate (MSD) analyses performed on a sample in
the analytical batch. Precision may alternatively be assessed using unspiked
duplicate analyses performed on a sample in the analytical batch. If both sample
and replicate activities (concentrations) are greater than five times the CRDL and
the RPD is less than 30%, no qualification is required. If either activity
(concentration) is less than five times the CRDL, the RPD control limit is less than
or equal to two times the CRDL. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

All laboratory duplicate results were acceptable.

Field Duplicate

No field duplicates were submitted for analysis.

Analytical Detection Levels

Reported analytical detection levels are compared against the required target
quantitation limits (RTQLs) to ensure that laboratory detection levels meet the
required criteria. All fluoride results exceeded the RTQL. Under the FHI statement
of work, no qualification is required.

Completeness
Data package 60935 was submitted for validation and verified for completeness.

Completeness is based on the percentage of data determined to be valid (i.e., not
rejected). The completion percentage was 100%.
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MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to matrix spike (568%) and matrix spike duplicate (60%) recoveries outside QC
limits, all phosphate results were qualified as an estimate and flagged “J”. Data
flagged “J” is an estimate, but under the FHI validation SOW, the data may be
usable for decision-making purposes. All other validated results are considered
accurate within the standard error associated with the methods.

All fluoride results exceeded the RTQL. Under the FHI statement of work, no
qualification is required.

REFERENCES

FHI, Contract #20266, Validation Statement of Work, Fluor Hanford Incorporated,
July 7, 2003.

DOE/RL-2005-75, Rev. O, Sampling and Analysis Plan for Support Activities to the
200-UW-1 Operable Unit, December 2005.
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Appendix 1

Glossary of Data Reporting Qualifiers

000005



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

uJ

BJ

UR

NJ

Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

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 estimate, but the data are usable for
decision-making purposes.

Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

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

indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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COMMENTS:
COMPOUND QUALIFIER | SAMPLES AFFECTED | REASON
Phosphate J All MS/MSD recovery

* - The Qualified Data Summary Table includes laboratory applied “U” qualifiers not
specifically identified here. The laboratory applied “U” qualifiers are included to minimize

misinterpretation of results contained in the table.
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Appendix 3

Annotated Laboratory Reports
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Sample Delivery Group WSCF20060935
Sample Matrix SOLID

Sample Visual N/A

SAF Number R06-013

Data Deliverable Summary Report
Introduction

Attachment 1
Narrative

One (1) 200-UW-1 Operable Unit soil sample (B1KB52) from the trench between 216-U-8 and
216-U-12 were received at the WSCF Laboratory on August 17, 2006. The samples were

received in a cool condition with ice present in the coolers. The samples were analyzed for the
analytes indicated on the attached copy of the chain of custody (COC) form in accordance with

the 200-UW-1 Operable Unit Letter of Instruction, referenced in the cover letter.

The narrative (Attachment 1) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 2)
includes analytical results, a comment report detailing method abnormalities, method references,
and Laboratory QC information. Copies of the chain of custody and sample receipt are included

as Attachment 3.

Analvtical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 52 through 53 , for a complete listing of

approved analytical methods used.

Inorganic Comments

Anions - The hold time requirements were met. A Blank, Duplicate, Laboratory Control
Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group. See
pages 12 through 13 for QC details. Analytical Notes:

* Preparation Date: 21-aug-2006.

e Duplicate, Matrix Spike and Matrix Spike Duplicate QC was analyzed on sample#
B1KB49 (SDG# 20060934, SAF# R06-013).

e Phosphate — Matrix Spike and Matrix Spike Duplicate recoveries were below established
laboratory limits. Sample result was less than detection limit and U flagged.

All other QC controls are within the established limits.

ICP-AES Metals — The holding time for this analysis was met. A Blank, Laboratory Control
Sample (LCS), Matrix Spike and Matrix Spike Duplicate were analyzed with this delivery group
of less than 20 samples. See pages 14 through 16 for QC details. Analytical Notes:

e Preparation Date: 21-aug-2006.

1
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e Matrix Spike and Matrix Spike Duplicate QC was analyzed on sample# B1KB49 (SDG#
20060934, SAF# R06-013).

e Aluminum, Calcium, Iron, Magnesium and Titanium - insufficient spike concentrations.
Sample concentrations were greater than four times the spike concentration.

e Calcium — The Laboratory Control Sample recoveries exceeded established laboratory
limits. Calcium result was E flagged. Lithium result was less than the method detection
limit and U flagged.

e Silicon — Matrix Spike, Matrix Spike Duplicate and Laboratory Control Sample
recoveries were outside established laboratory limits. Sample result was E flagged.

e Aluminum — Analyte detected in the associated preparation Blank sample was evaluated
and sample result was C flagged.

All other QC controls are within the established limits.

ICP-MS Metals — The holding time for this analysis was met, with the exception of mercury. A
Blank, Laboratory Control Sample, Matrix Spike and Matrix Spike Duplicate were analyzed with
this deliver group of less than 20 samples. See pages 17 through 20 for QC details Analytical
Notes:

e Preparation Date: 21-aug-2006.

e Matrix Spike and Matrix Spike Duplicate QC was analyzed on sample# B1KB49 (SDG#
20060934, SAF# R06-013).

e Thorium results listed in the report represent Th-232 exclusively.

e Zinc — Analyte detected in the associated preparation Blank sample was evaluated and
sample B1KBS51 was C flagged.

¢ Manganese (sample B1KB52), Thorium (sample B1KB52) and Uranium (sample
B1KB52) - Negative preparation blank results may have potential affect on sample
results. Sample results were X flagged.

All other QC controls are within the established limits.
Percent Solids — analyzed for organic moisture correction.
Organic Comments
e Sample results are moisture corrected and reported on dry weight basis.
Semi-VOA — The hold time for this analysis was met. A Blank, Laboratory Control Sampie,

Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 26
through 31 for QC details. Analytical Notes:

2
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e Preparation Date: 17-aug-2006.

¢ Diethylphthalate - sample BIKBS52 result was J flagged; result was less than the lowest
calibration standard but greater than the detection limit.

All QC controls are within the established limits.

TPHD-WA - The hold time for this analysis were met. A Blank, Laboratory Control Sample,
Matrix Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See page 32
for QC details. Analytical Note:

» Preparation Date: 17-aug-2006.
All QC controls are within the established limits.

VOA - The hold time for this analysis was met. A Blank, Laboratory Control Sample, Matrix
Spike and Matrix Spiked Duplicate were analyzed with this delivery group. See pages 33
through 36 for QC details. Analytical Notes:

s Matrix Spike and Matrix Spike Duplicate QC samples were analyzed on sample#
B1KB77 (SDG# 20060934, SAF# R06-013).

¢ 4-Bromofluorobenzene — Matrix Spike and Matrix Spike Duplicate QC exceeded
established laboratory limits.

All other QC controls are within the established limits.

Radiochemistry Comments

RadChem - There are no hold times associated with WSCF radiochemical methods. A Blank,
Laboratory Control Sample, Matrix Spike (Technetium only), and Duplicate were analyzed with
this delivery group. See pages 40 through 48 for QC details. Analytical Notes:

e Actinium-228 and Radium-228 Gamma Energy Analysis (GEA) — Duplicate QC Relative
Percent Difference (RPD) exceeded established laboratory limits due to sample
homogeneity issues.

e Americium-241, Neptunium-237,Plutonium Isotopic (238 and 239/240), Strontium-90,
Technetium-99 and Uranium Isotopic (233/234, 235 and 238) — Applicable QC was
analyzed on sample# B1KB49 (SDG# 20060934, SAF# R06-013).

¢ Pu-239/240 — Duplicate QC RPD exceeded established laboratory limits due to low
sample activity.

e Strontium-90 — Duplicate QC RPD exceeded established laboratory limits due to sample
homogeneity issues.

3
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¢ Technetium-99 — Duplicate QC RPD exceeded established laboratory limits due to low
sample activity.

e Uranium Isotopic (233/234, 235 and 238) — Duplicate QC RPD exceeded established
laboratory limits due to sample homogeneity issues.

All other QC controls are within the established limits.

Americium-243, Plutonium-242, Strontium-85 and Uranium-232 — Radiochemical Tracer
Recovery Data are summarized below:

Radiochemical Tracer Percent Recovery
Tracer Recovery
Sample Number Lab Sample ID Isotope (Percent)
Americium-243
BLANK Am-243 79.9%
LCS Am-243 93.0%
B1KB49 W060002493 Am-243 85.8%
DUPLICATE W060002493 Am-243 89.2%
B1KB52 W060002500 Am-243 87.6%
Plutonium-242
BLANK Pu-242 84.0%
LCS Pu-242 85.0%
B1KB49 W060002493 Pu-242 81.8%
DUPLICATE W060002493 Pu-242 86.7%
B1KBS52 W060002500 Pu-242 88.5%
Strontium-85
BLANK Sr-85 98.9%
LCS Sr-85 83.4%
B1KB49 W060002493 Sr-85 86.0%
DUPLICATE W060002493 Sr-85 88.2%
BIKBS52 W060002500 Sr-85 89.1%
Uranium-232
BLANK U-232 79.8%
LCS U-232 75.6%
B1KB49 W060002493 U-232 121.6%

4
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Radiochemical Tracer Percent Recovery

Tracer Recovery
Sample Number Lab Sample ID Isotope (Percent)
DUPLICATE W060002493 U-232 93.0%
B1KB52 W060002500 U-232 88.7%

This Summary Report is in compliance with the SOW, both technically and for completeness.

Release of the data contained in this hard copy report has been authorized by the WSCF
Laboratory Analytical Manager and Client Services, as verified by the following signature.

N R !

L2 butlnen 4 h"'f'
Pauline D. Mix
WSCF Client Services

Abbreviations

Hg — mercury

IC — ion chromatography

ICP — inductively coupled plasma

ICP/AES — ICP/atomic emission spectroscopy
ICP/MS — ICP/mass spectrometry

Total U — total uranium

AT/TB — total alpha/total beta

AEA - Alpha Energy Analysis

WTPH-G - Total Hydrocarbons-Gasoline

Am - americium

Cm - curium

Pu — plutonium

Np - neptunium

GEA - gamma energy analysis

H3 — Tritium

Sr — Strontium 89, 90

WTPH-D - Total Hydrocarbons-Diesel
TSS — Total Suspended Solids
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

N

RSN

VALIDATION

LEVEL: A B ¢ D E

PROJECT: "200 -UJ - | DATA PACKAGE: (-OY3S

VALIDATOR: LT LaB: (UScE pate: < [ /06

SDG: (Q O35

N ANALYSES PERFORMED

Anions/IC ) TOC TOX TPH-418.1 Oil and Grease { Alkalinity

Ammonia BOD/COD Chloride Chromium-VI pH NO;/NO,

Sulfate TDS TKN Phosphate

SAMPLES/MATRIX

RIKR92
SOL \

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Technical verification documentation PreSENt?..........ccovvviverreurrerereniiesesrereee ettt eseeereene Yes@N/A
Comments:
2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)
Initial calibrations performed on all INSIIUMENES? .........ccoeiireeiiieeriereeece ettt Yes
Initial calibrations acceptable? ..o et Yes
ICV and CCV checks performed on all InStruments? ...........c.ceiveireiiieeeeeieieeeeeeee e sresseesesnecsnenees Yes
ICV and CCV checks aCCeptable?..........cciiieiiecriicier ettt e ettt se e e tsennn Yes
Standards traceabIE?..........occcuiuiircrrrcirrre e e e bbb e b s e e b s a et en b nnes Yes
Standards EXPIFEA? .......covviiiiiiriee st bbbt et sen s nra e Yes
Calculation check acceptable?...........cooiiiiiii et Yes
Comments:
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)
ICB and CCB checks performed for all applicable analyses? (Levels D, E)
ICB and CCB results acceptable? (Levels D, E)

Laboratory blanks analyzed?.......c..ccoooviirviiiii e .

Laboratory blank results acceptable? ..........ceciiririimiiccree e sns No N/A
Field blanks analyzed? (Levels C, D, E) c..oiiiiciiiecnitni et s Yes{ No’/N/A
Field blank results acceptable? (Levels C, D, E)....ov.vvuevreruernessressssie s eessessesssssssssssssssssssssasssssssons Yes No (N/A
Transcription/calculation errors? (Levels D, E) ..o Yes No (K.
Comments: no ¥9%

4, ACCURACY (Levels C, D, and E) —

Spike samples ANAlyZed? .......cooviiiiiiiii No N/A
Spike recoveries aCCePLabIE?... ..ot et Yes N/A
Sike standards NIST traceable? (Levels D, E) ...ocovevvvinineecrmcmncsin it i No
Spike standards expired? (Levels D, E) oo No
LCS/BSS samples analyzed? .......c.occeeiciiiincncninisii s Y No
LCS/BSS results acceptable? ..ot Yes No
Standards traceable? (Levels D, E) ..ottt No
Standards expired? (Levels D, E)...ccooorverriiiiiiiiiiiiii e No
Transcription/calculation errors? (Levels D, E) No
Performance audit sample(s) analyZed? ... s Yes,
Performance audit sample results acceptable? ...z s Yes No

Comments: ‘)JO\AOS@\’W}‘ ~ AAS 65730) /A’SD(('OV") ~T“~M wno ?h
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)
Duplicate RPD values aCCeptable?........cccvvriiiiiiiiieiiriicsieieen ettt e et s st s eeen)

No N/A
Duplicate results acCePtable? ..........coceviiiiiiiiiiiie ettt ere e et st

MS/MSD standards NIST traceable? (Levels D, E)...coccoovveiiiiiiiieie et eenee e es

MS/MSD standards expired? (Levels D, E) ..ottt et e e e v e Yes

Field duplicate RPD values acceptable?...........ooceiiviinieriieneeres et Yes

Field split RPD values acCeptable? ......cooccveviiieiiiineieeisiieesnire ettt s st Yes
Transcription/calculation errors? (Levels D, E) ..o Yes
Comments:

6. HOLDING TIMES (all levels)

Samples Properly PrESEIVEA?.......cociiiriiriiiiiiiriei e ete sttt e r st b e s s essareasersssesens k Yes] No N/A
Sample holding times acceptable? .........cccoiiiiiiieiiecrec e e e Y#s No N/A
Comments:
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HNF-20433 REV 0

GENERAL CHEMISTRY ANALYSIS DATA VALIDATION CHECKLIST

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analyses‘7 No ]
Results supported in the raw data? (Levels D, E)...ccccooiiiiiiiniieiiinciestnisesinc Yes No
Samples properly prepared? (Levels D, E)...ccccocoiiiiicn e Yes No
Detection Hmits Meet RDL?.....ccciiiiiireeioieei ettt s ras et e a b s s b e easenas Ye@ N/A

Transcription/calculatio errors'.lﬁgevels D,i ...................................................................................... Yes No@
Comments: O«QD lUW t N
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Appendix 6

Additional Documentation Requested by Client
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