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Date: 14 June 2010

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: 200 TW 1 & 2

Subject: Volatile Organics - Sample Data Group (SDG) WSCF20080683

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF20080683 prepared by
WSCF. The sample validated along with the analytical method is provided in the following
table.

Sample ID Sample Date | Media | Validation Level | Analytical Methods
B1TNPS 4/01/2008 Soil C 8260B

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable Unit Remedial
Investigation/Feasibility Study, Appendix A, DOE/RL-2007-18, Rev. 1 (SAP). 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

e Holding Times and Sample Preservation

Holding times are calculated from Chain-of-Custody forms to determine the validity of the
results. The holding time requirements for volatile organics are analysis within 14 days of
sample collection. Sample preservation requires freezing to < -7 degrees Celsius.

The sample was analyzed within the prescribed holding time and properly preserved.

e Blanks

The blank data results are reviewed to assess the extent of contamination introduced through
sampling, sample preparation, and analysis.

Laboratory Blanks

All laboratory blank results were acceptable.
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Trip Blanks

No trip blanks were submitted for analysis.
Field Blanks
No field blanks were submitted for analysis.

Equipment Blanks

No equipment blanks were submitted for analysis.
e Accuracy

Accuracy is evaluated by reviewing surrogate results, matrix spike sample results, and laboratory
control sample results. According to the SAP, the laboratory control sample accuracy limits are
50% to 150% at a minimum, and the statistical ones established by the analytical laboratory if
more stringent. The matrix spike sample accuracy limits are the ones specified by the DV
procedure. The limits for reported analytes not listed in the SAP are specified by the DV
procedure.

Surrogates
All surrogate recoveries were acceptable.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples

All MS/MSD recoveries were acceptable with the following exception. The only 8260 MS/MSD
analytes reported were 1,1-dichloroethene, benzene, chlorobenzene, toluene and trichloroethene.
Reported analytes not represented in the MS/MSD were cis-1,3-dichloropropene, trans-1,3-
dichloropropene, 4-methyl-2-pentanone, 2-hexanone, acetone, carbon disulfide,
bromodichloromethane, 2-butanone and 1-butanol. These nine analytes were non-detects in
sample BITNPS8 and should be qualified as estimates and flagged “UJ.”

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable with the following exception. The only 8260 LCS analytes
reported were 1,1-dichloroethene, benzene, chlorobenzene, toluene and trichloroethene.
Reported analytes not represented in the LCS were cis-1,3-dichloropropene, trans-1,3-
dichloropropene, 4-methyl-2-pentanone, 2-hexanone, acetone, carbon disulfide,
bromodichloromethane, 2-butanone and 1-butanol. These nine analytes were non-detects in
sample BITNP8 and should be qualified as estimates and flagged “UJ.”
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e Precision

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, and field
split sample results. These QC results provide information on the laboratory reproducibility and
whether sampling activities are adequate to acquire consistent sample results. According to the
SAP, the relative percent difference (RPD) limits are £30%. The RPD limits for reported
analytes not listed in the SAP are specified by the DV procedure. When duplicate RPDs exceed
the limits and have associated results <5X the required detection limits with differences <2X the
required detection limits no precision infraction occurred.

MS/MSD Samples

All MS/MSD RPD values were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

Field Split Samples

No field splits were submitted for analysis.
e Detection Limits

Reported MDLs are compared against the contractually required detection limits (CRDLSs) to
ensure that laboratory detection limits meet the required criteria.

All reported sample MDLs were below the CRDLs.

e Completeness

SDG WSCF20080683 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

Minor deficiencies leading to qualification of sample results as estimates were due to non-
represented QC data for multiple analytes. See the table in Appendix 2 for a listing of all
affected sample results.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers that may be applied by data validators in compliance with the CHPRC statement of
work are as follows:

e U — The constituent was analyzed for and was not detected. The data should be considered
usable for decision-making purposes.

e UJ — The constituent was analyzed for and was not detected. Due to a quality control
deficiency identified during data validation the value reported may not accurately reflect the
MDL. The data should be considered usable for decision-making purposes.

e J — Indicates the constituent was analyzed for and detected. The associated value is
estimated due to a quality control deficiency identified during data validation. The data
should be considered usable for decision-making purposes.

e UR — Indicates the constituent was analyzed for and not detected; however, due to an
identified quality control deficiency the data should be considered unusable for decision-
making purposes.

e R —Indicates the constituent was analyzed for and detected; however, due to an identified
quality control deficiency the data should be considered unusable for decision-making
purposes.
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Appendix 2

Summary of Data Qualification
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Volatile Organics Data Qualification Summary

SDG: WSCF20080683

Reviewer: AQA

Project: 200 TW 1 & 2

Page 1 of 1

Analyte(s)

Qualifier

Samples Affected

Reason

cis-1,3-
Dichloropropene
trans-1,3-
Dichloropropene
4-Methyl-2-pentanone
2-Hexanone
Acetone
Carbon disulfide
Bromodichloromethane
2-Butanone
1-Butanol

uJ

B1TNP8

Non-represented
MS/MSD and LCS data

Comments: None
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Appendix 3

Annotated Laboratory Reports



™

Page 10 of 187

"] 238n4 wpa80.4q UOHDIPIWIY 1910MPpUnoLs) ©
Z°S 4a8/ddOM Hoday G
sjoquwAs Jaylienb xiS Uyl 8Jow S81BJIPU| - + !palepljea uaaq | ON 8ABY 1BY) SYNseJ saleslpu| - )
(B10) eLIBIID Bujliwi 8A0Qe PBId81ap 10U INq JO) pazAjeuy - N doypeq uonnjid=4d ™
(Bioujeuaiug Buniw sacqe paloalap 10U INg 10} pazijeuy - N (Biouy) STy 10J1U0D PISINO St Alaaodal ajdwes ayids - N J0LIy ﬂ@emumn—o._m B0 L =119 dL
(Bio)1awW = < Ing uoneigies 1samo| > alkjeuy - (Bioui)siosia sabie) Ajeniuajod sey "elewilise ue si slAleuy - 3 hw_..:—mno a—nwumnom
{Baowm)io1oe) UONN|Ip AJEpuOJas B Je payiluapl sem alA|leuy - g (Buoun) 7QW/1QI 24l = < Inq Q4 @yl > alAleue 8y) - g Jmaay oI WNWIUIA ="TAW
80/60/%0 ol 00'L OLOZ-¥1-8 By/Bn oot > N GSP-EZG-V1 £-00-G/ auelyaoIo|y)
80/60/¥0 oL 00'L == Byy/Bn 0oL > N GSF-€ZSV1 €L8vL aueyIBWoIoND
80/60/%0 oL 00°L By/Bn 0oL > N  GGp-€Z5-V1 6-E8-YL aueylawowolg
80/60/70 ol 00'L By/Bn 0oL > n  SSy-€Z6-V1 9-G5-1L auey180I0|YoUL-| "L L
80/60/%0 oL 00°L B/8n o0t > N  GGP-€Z&V1 £-99-£L9 wiuojoiojyd
80/60/¥0 oL 00°'L N By6n oo > n  SGP€Z5V1 1-¥9-L9 auolaoy
80/60/¥0 ol 00'L N Bybn 0oL > N S&¥EeZe-v1 9-8L-16G auouexsy-z
80/60/40 oL 00°L By/6n oo'L > N SSP-EZGV §-€2-9G apliojyoene)l uogies)
80/60/%0 o'l 00°1 By/Bn 0oL > n  SGp-€EZS-YI 0-65-0v5 (le10] Jausyiaciolyia-z’L
80/60/+0 0L 00°L Bx/6n 0oL > N SSPEZSV L-0Z-0EE | (1e103) sausjAx
80/60/%0 oL 00°L B/Bn 0oL > n  S8y-€Z5-V1 v8L-LTL ausy1a0I0|yOBII8 )
80/60/¥0 o'l 00°L B/6n oot > N SG¥-ez5-v1 L-8yr-¥ZL suEUlBWOIO|YROWCII]
80/60/¥0 oL 00°L [N ByBn 0oL > N SSYP-EZSV1 1-0L-801 auoueluad-Z-lAyleN-1
80/60/¥0 o't 00’1 B/6n ool > N S&y-€ZG-V1 Z-90-L01L 8uBY1B0IO|YIA-Z |
80/60/%0 oL 00°'L N Bybn 00'L > N SSy€ZGV1  920-LS001L suadoidoiojyaig-g’ | -Suell
80/60/+0 o'l 001 N By6n 0oL > N SSPEZS-V1 S 10-19001 auedoidoso|yaIg-g'L-s1o
80/60/%0 oL 00°L By/6n 0oL > n  8&v-€Z6-v1 G-Z7-00L suaifig
80/60/%0 o't 00°L By/Bn 0oL > n  §sp-€zsvl #-17-00L auszuaqgiAyl3
80/60/¥0 ol 00'L By/Bn ool > N SSy-EZGV £vE-SL suey1a0I0|YoIa-1"}
80/60/%0 o't 00°L By/6n oo'L > n  SSy-EZs-V1 L-06-801 8UBZUBGOIOIYD
80/60/%0 ol 00°L By/Bn ool > n  SSy-€ze-v1 £-88-801 ausnjoy
80/60/¥0 o't 00°L B/6n oo > n  SGrezs-v1 TEVLL auszuag
80/60/%0 oL 00°L By/6n 0oL > N SS¥-€Z5-V1 9-10-6¢L aua180J0|yal |
80/60/%0 oL 00t Byy/6n oL > N SSP-EZSV1 ¥-GE-GL 8uaY1E0I0IYIT-L L
U0I)39)01 JO)BAA PUNOID VOA
e SisAreuy 10d TANW A4d nmun g dlL ) msay QA POYIRI # SVD pauIofiad 159,
d0SM
80/10/%0 1PaAIRY TIOS XLIBA INAYL 8ANLId I sID
80/10/¥0  :pljdureg LEBO0ADSOM  # ddureg
oiedi0 :yusunaeda 0L0-804:1qunN VS
£890800740SM :# dnoxn JURIL, 2A9)S  ‘UOnNUIY

LIOdHY SLINSHA TVOLLATVNYV

AOSM



3]

Page 11 of 187

A advd W180.4d UONDIPIWUSY 121DMpunolr) O
Z°S “4o8/ddOM 1oday G
SjoqwAs Jeiyilenb XIS ueyl aJow SaleIIPY| - + !palepljes uaaq | ON 8ABY 1BYL SYNsa) saledipuy| - ¥
{Bio)"eua10 Buniwi aaoqe paloalep 10U 1Nq Joy pazAjeuy - n Jopeq _uc_u:—_ﬁ"_.mn— ™M
(Bsounjenaluo Buniwi| 8AOGE PB1D818p 1ou INg J0) pazAleuy - N (Biowy) sy [0J1U02 BpISING S| Aleaoda) ajdwes eyids - N ..—Ohhﬁ gaﬂmnn—ah& —N“—O'—..Hhh.m nm.H
(BJ0)"1QW = < INg UONEIQIED 1SBMOD| > BlAlRUY - [ (Biou)sione sebie| Ajenuelod sey ‘alew|isa Ue §| 8lAjeuy - 3 hmﬂ_nu—._g HEBM—HOM
(Biourjio1oey uoniniip Alepuodas e 1B payuapt sem alhleuy - q {Biouy) JQW/I01 BYL = < NG 10Y Yl > BMBUR Yy - g LT WO WM = TN
L] M o o =
==
80/60/70 o't 00'L By/Bn oL > N SSP-EZSV] Z-6G-951 ausjAy180io|y2ig-z L -s1o
20/60/v0 oL 00°L By/Bn 0oL > N  SSY-£ZG-V1 5-09-951 auglAyleoio|yoIg-z’ | -sues
80/60/%0 oL 00'L B/6n 00’L > N SSYP-EZS-VT -69-GL 8UEY1BLIOJON|JOUOWOIO|YIL |
80/60/%0 z0+90'L 001 N Bybn 001 > n  SSH-EZSV] £-9€-LL |oueing-|
80/60/%0 oL 00°L Boy/Bn oot = N SSY-EZS-V1 G-vE-6L auBRY180J0|YoRNAL-Z 2 L L
80/60/¥0 Q'L o' By/6n 0oL > N SSY-EZSVI S-00-64 BUBYIB0IDNYDNE-Z L")
80/60/0 o'l 001l N Bybn oL = n  SSy-EZG-V1 £-€6-8L auouelINg-Z
80/60/¥0 oL 00'L BayBn 0oL > n  SSH-EZSV1 G-L8-8L auedoidoso|yaig-z'L
80/60/¥0 o'l 00'L N By6n 0oL > n  SSP-E£Z5-v1 v-L2-SL BURYIALLOIO|YDIPOWOIG
80/60/¥0 oL 00°L By/6n oL > n  GGY-£Z5-v1 Z-GZ-SL wiojowoig
80/60/10 o't 00'L N Bybn oo'L > N GSr-£Z6-¥1 0-GL-GL apyinsip uogiey
80/60/¥0 oL 00'L Bay/Bn 00'L > N SSr-€£Z5v1 Z-60°SL apliojyasuajAyie N
80/60/10 oL 004 By/Bn oo'L > N SSP-EZG-V1 ¥-10-6L apuoya JAuIA
ate( sisAfeuy  T0d TAW Ad n O 4L M sy Q¥ POYRIN #SVD PaULIOLIad 1S9
JOSM
80/10/¢0  PaARINY TIOS  XIE INTIL  8INLIE (I i)
80/10/40  :pdjdures LE800YO80M  # ddureg
omﬂmmuo uanmﬁﬂmn—mﬁ 0L0-804PqumN VS
€890800710SM  :# dnoxn JUSIL 2AA)S  iWONUINY

LIOdHYA SLTASHA 'TVOLLA'TVNY
AOSM



Page 12 of 187

Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation



Page 13 of 187

Attachment 2
Narrative
WSCF20080683

Introduction

Three S&GRP samples were received at the WSCF Laboratory on April 1, 2008. Two of the
samples were analyzed for the analytes indicated on the attached copy of the chain of custody
(COC) form in accordance with the Groundwater Remediation Program — Letter of Instruction,
referenced in the cover letter. Analysis of the high concentration VOA sample and the associated
Methanol Blank (B1TNP9) were not required.

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information as applicable.
Copies of the chain of custody and sample receipt documentation are included as Attachment 4.
Additionally, a copy of the sample record sheet is included as Attachment 5.

It should be noted that the attached chain of custody was stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving, indicating the presence of ice in the
sample container.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 11 through 13, for a complete listing of
approved analytical methods.

Inorganic Comments

Ammonia — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per GRP Letter of Instruction. See page 19 for QC details. Analytical Note(s):

o Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# B1TN41
(SDG# 20080591, SAF# F08-070).

e Sample result was D flagged (dilution).

e Matrix Spike and Matrix Spike Duplicate recoveries were less than established laboratory
limits. Sample result was N flagged.

All other QC controls are within the established limits.

Anions — Holding time requirements for this analysis were met. A Duplicate, Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per GRP Letter of Instruction. See pages 20 through 21 for QC details. Analytical
Note(s):

5 of 63
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Attachment 2
Narrative
WSCF20080683

e Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# B1TN41
(SDG# 20080591, SAF# F08-070).

e Sample results were D flagged if dilution(s) were required.

e Sample results that were less than the reportable limit, however greater than the method
detection limit were B flagged.

All QC controls are within the established limits.

Cyanide — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group per
GRP Letter of Instruction. See page 22 for QC details. Analytical Note(s):

All QC controls are within the established limits.

ICP-AES Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per the GRP Letter of Instruction. See pages 23 through 24 for QC details. Analytical
Note(s):

e Matrix Spike and Matrix Spike Duplicate were analyzed on sample# BITN41 (SDG#
20080591, SAF# F08-070).

e Lithium - Due to possible Calcium interface, the spectrum was manually checked and
calculated. Sample result was E flagged (estimate).

e Aluminum, Iron and Sodium sample results exceeded spiking levels by a factor of 4.
Spike recoveries are not valid. Check and high standards were analyzed to ensure sample
result linearity because the sample results were greater than the calibration standard.

e No Lithium present in LCS.
All other QC controls are within the established limits.

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per the GRP Letter of Instruction. See pages 25 through 28 for QC details. Analytical
Note(s):

e Barium and Manganese — Spike recoveries biased low. Sample results were N flagged.

e Antimony, Lead and Thallium — Laboratory Control Sample recoveries were less than
established limits. Lead result was E flagged.

All other QC controls are within the established limits.

6 of 63
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Attachment 2
Narrative
WSCF20080683

Organic Comments
All organic results corrected for moisture and reported on a dry weight basis.

Alcohol/Glycols - The hold time requirement for this analysis was met. A Duplicate, Matrix
Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this
delivery group per GRP Letter of Instruction. See page 35 for QC details. Analytical Note(s):

e Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# B1TNP6
(SDG# 20080639, SAF# F08-070).

All QC controls are within the established limits.

Semi-VOA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group
per the GPP Letter of Instruction. See pages 36 through 41 for QC details. Analytical Note(s):

e Sample results that were less than the lowest calibration standard, however greater than
the method detection limit were J flagged.

All QC controls are within the established limits.

TPHD-WA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See page 42 for QC details. Analytical Note(s):

e Matrix Spike and Matrix Spike Duplicate were analyzed on sample# BI1TFCO (SDG#
20080715, SAF# F08-066).

All QC controls are within the established limits.

VOA - The holding time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample, were analyzed with this delivery group per the
GRP Letter of Instruction. See pages 43 through 45 for QC details. Analytical Note(s):

e Analysis of the high concentration VOA sample and the associated Methanol Blank
(BITNP9) were not required.

All QC controls are within the established limits.

Rad Chem — There are no hold times associated with WSCF’s radiochemical methods. A
Duplicate, Matrix Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were
analyzed with this delivery group. See pages 49 through 54 for QC details. Analytical Note(s):

e Strontium-85 (tracer) — Blank recovery exceeded established laboratory limits due to low
sample activities. No flag issued.

7 of 63
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Attachment 2
Narrative
WSCF20080683

All other QC controls are within the established limits.
I certify that this data package is in compliance with the LOI, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this

hard copy data package has been authorized by the Laboratory Analytical Manager and Client
Services as verified by the following signatures.

4 Uit 77, o

WSCF Analytical Laboratory Manager WSCEF Client Services

8 of 63
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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: 200 TW 1 & 2 DATA PACKAGE: VSR10-020
VALIDATOR: Carl Schloesslin LAB: WSCF DATE: 6-14-2010
SDG: WSCF20080683
ANALYSES PERFORMED
SW-846 8260 SW-846 8260 SW-846 8270 SW-846 8270
X (TCLP) (TCLP)
SAMPLES/MATRIX Soil sample B1TNP8
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification dOCUMENTATION PIESENL? .......eeevieriieeiieiiieeieeereesieesieesaeesbeesseessseessreessseenaeenes YesN/A

Comments: None

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

GC/MS tuning/performance check acceptable?...........oooiiiiiiiiiiiiiie e Yes
Initial calibrations aCCEPLADIE? ..........cciiiieiiiiie ittt te e st e st e ste et e et e enbeenaeereenneen Yes
Continuing calibrations aCCePtable? ..........cciiiiiiiirieiieieieee ettt ettt et esaennees Yes
Standards traCEADIET ..........coouiiiiiiiiiieieet ettt sttt Yes
Standards EXPITEA7......c.eoveiie ettt ettt ettt et e st e te e bt e seenbesntesntesseeneenteenreans Yes
Calculation Check aCCePLabIE? ........cccviiiiieiiiecieece ettt et e e saee e tbeesaaeessaeessneesaeensneenes Yes
Comments:

A-1
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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) ..ooooiiiiiiiiieiieeeieeee ettt Yes No
Calibration blank results acceptable? (Levels D, E) .c.ooovieiieiiiieieieeeeee e Yes No @
Laboratory blanks analyZed? ...........cceceeiieiiiiicieieeeeee ettt nnes @ No N/A
Laboratory blank results aCCePLabIe?.........cc.vociieiiriiiieieieeie ettt nes @ No N/A
Field/trip blanks analyzed? (Levels C, D, E) .coooiieiiieieiceeee et Yes No
Field/trip blank results acceptable? (Levels C, D, E) c..coocviiiiiiiiiiiiieciiecieeceeee et see e Yes No @
Transcription/calculation errors? (Levels D, E)...cccuvieiiiiiiiiiiiiiiececte ettt Yes No

Comments: None

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

Surrogates/system monitoring compounds analyzed? ...........coceveeiieriiniiiiie e No
Surrogate/system monitoring compound recoveries acceptable? ..........ccccovieviiiiiiiiinieneee @ No
Surrogates traceable? (Levels D, E) ..o e Yes No
Surrogates expired? (LeVels D, E)..ocoiiiiiiiiieieeetee ettt Yes No
MS/MSD samples analyZed? .........cccveveeieiieeierieie ettt st eseenbessaessaenseeseenneenned @ No

MS/MSD 1eSUItS ACCEPLADIE?.....c..eeiieiieieeieeiiett ettt ettt ettt sttt et e st esteesaeesaessaesseenseenseennennes No

MS/MSD standards NIST traceable? (Levels D, E) co.vveiiiieiiiiiieieeceeeeeeese e Yes No
MS/MSD standards? (LeVels D, E) .o.viiiiiiiiiicieeciieeeestt ettt ettt et sae e esaae e saaennne e Yes No
LCS/BSS samples analyZed? .........ooeeiiiiieiiiieeieeeeee ettt sttt et seee e @ No
LCS/BSS 18SUltS ACCEPLADIEY ... ccciieiiiieeiieciiecieecteeete ettt e te e sreesteesbeessaeeseseesnseessseessseesssesnsseend @ No
Standards traceable? (LeVels D, E)..cc.oooiiiiiiieieieieeee et s Yes No
Standards expired? (Levels D, E) c..ooiiiiiiieeiee ettt Yes No
Transcription/calculation errors? (Levels D, E)....ocooviiiiiiiieiieieieceeeee e Yes No
Performance audit sample(s) analyZed? .........c.oocvieiiiiirieiieieee e Yes No
Performance audit sample 1esults aCCePLable?.........ocecviiiiiieiiiiiiieeiieciee ettt beesae e Yes No
Comments:

Five common compounds spiked into LCS, MS & MSD only. Nine target analytes not represented.

A-2

N/A
N/A

N/A
N/A

'.I

N/A
N/A
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

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

MS/MSD Samples analyZEA? .......cc.eeiiieiiieiiiecieecieeete ettt ettt e st et e e sbe e s te e tbeessaeestbeensbeensbaennaeens No N/A
MS/MSD RPD values acceptable? ........cc.oviiiieiieiieiieie ettt ettt st e sseenseeneeeee No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....oocveiieiiiieiieiiecieeee e Yes No
MS/MSD standards expired? (Levels D, E) ...c.oocioiiiiiieieeee et Yes No @
Field duplicate RPD values acceptable?.........c.oocuieiieierieieieeiesie ettt Yes No @
Field split RPD values acCeptable?........cc.eiiciiieiiieiiieeiie sttt et et e saeesveesveesebeesnaeesesaesnseesssaennseenes Yes No
Transcription/calculation errors? (Levels D, E)...ccc.vieiiiiiiiiiiiiiiecieceeeeeceeeee st Yes No

Comments: None

6. SYSTEM PERFORMANCE (Levels D and E)

Internal standards aNalyZEA?.........c.oooviieiieiiiieiecieece ettt e e ae e baenaaeenes Yes

linternal standard areas acCePLabIE? .........coccviieiiiiiiieeieeeieeete ettt et e ae e beennae e Yes

Internal standard retention times aCCEPADIE? ..........ievvieiiieeiieiiieeie ettt ettt sre e e aeesabeesaae e Yes

Standards traceabIE? ..........cooviiiiiiiiiieiet ettt sttt een Yes

Standards EXPITEA7......c.eeieiieiieeiee ettt st ettt et e st et e et e et e ebesnaesneesseenneenseenseans Yes
Transcription/Calculation EITOTS? ...........ccieruiriieeieriertiete et eteettestte st e teebeeaesetesseesseenseenseenseessenssenseensenn Yes
Comments:

7. HOLDING TIMES (all levels )

Samples ProPerly PreSEIVEAT .......ooiiii ettt ettt ettt see st e st ete et e esaessaessaeseenseensesneesseeseenss No N/A
Sample holding times aCCEPLADIE? ........c.cccvirieriieiieii ettt ettt ssaesseeseenesnnesnnene d @ No N/A

Comments: None

A-3
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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) ...cccoviiiiieiiiiiecie e Yes No
Compound quantitation acceptable? (Levels D, E) ..ccoooieiiiiiiiiiiieeeee e Yes No ‘
Results reported for all requested analySES? .......c.eoieriieiieiiieieeie ettt No N/A
Results supported in the raw data? (Levels D, E) ...oooviiiiiieiiececeeeee e e Yes No
Samples properly prepared? (Levels D, E) .oo.eioieoiiiiiiieece et Yes No|
Laboratory properly identified and coded all TIC? (Levels D, E)....coccvveiiiiiiiiiieniieeieecieeceecveeeiees Yes No
Detection limits Mmeet RDL? ......coiiiiiiiiiiiieeee ettt ettt s No N/A

Transcription/calculation errors? (Levels D, E)...cccuvieiiiiiiiiiiiiiece et Yes No

Comments: None

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup performeEd?........cc.oieiieiiiieeiieciie ettt et et e et e steeebeesbeeesbeessseeenseesnsaesnseessaeenseeans Yes
GPC Check PerfOrmMEA?.......veiiiiieiiieiiieeteeeit ettt ettt st e sttt e s eestaeesaaeessaeessaeessseessseensseenssaessaensseenes Yes
GPC check recoveries aCCePtable? .........cciiviiiiiierieiiee ettt ettt eneeeebeenaesseennees Yes
GPC calibration PerfOrmed? ...........ccueiieiieiiiie ettt ettt be e te e s e st e sae et e enseenbeenaeeseenseas Yes
GPC calibration check performed?..........coooiiiiiiiiiieiesieeee ettt Yes
GPC calibration check retention times acceptable?.........c.covvviiiiiiiiieriierie e Yes
Check/calibration materials traceable? ...........ccoociiiiiiiiiiiieee e Yes
Check/calibration materials EXPITr@d?........cccuieriiiiiiiiieiieiiieereesieeete st sae e esreestaeeseaeesebeessseessseensneenes Yes
Analytical batch QC given similar Cleanup? ...........cooieriiiiieiiiieneeeeee et Yes
Transcription/Calculation EITOTS? .........coiiiiiiiiiiiiiiesieie ettt ettt sse et enseenaesnaeesaennees Yes
Comments:

A-4
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Appendix 6

Additional Documentation Requested By Client
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Date: 14 June 2010

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: 200 TW 1 & 2

Subject: Semivolatile Organics - Sample Data Group (SDG) WSCF20080683

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF20080683 prepared by
WSCF. The sample validated along with the analytical methods is provided in the following
table.

Sample ID Sample Date | Media | Validation Level | Analytical Methods
B1TNRO 4/01/2008 Soil C See note 1
1 - Semivolatile organics by 8270C, TPH diesel range by WTPH-D, and alcohols/glycols by
8015

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable Unit Remedial
Investigation/Feasibility Study, Appendix A, DOE/RL-2007-18, Rev. 1 (SAP). 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

e Holding Times and Sample Preservation

Holding times are calculated from Chain-of-Custody forms to determine the validity of the
results. The holding time requirements for semivolatile organics and WTPH-D are extraction
within 14 days of sample collection and analysis within 40 days of sample extraction. The
holding time requirement for alcohols/glycols is analysis within 14 days from sample collection.
Sample preservation requires chilling to 4 degrees Celsius.

The sample was extracted and analyzed within the prescribed holding times and properly
preserved.

e Blanks

The blank data results are reviewed to assess the extent of contamination introduced through
sampling, sample preparation, and analysis.
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Laboratory Blanks

All laboratory blank results were acceptable.
Trip Blanks

No trip blanks were submitted for analysis.
Field Blanks

No field blanks were submitted for analysis.

Equipment Blanks

No equipment blanks were submitted for analysis.
e Accuracy

Accuracy is evaluated by reviewing surrogate results, matrix spike sample results, and laboratory
control sample results. According to the SAP, the laboratory control sample accuracy limits are
50% to 150% at a minimum, and the statistical ones established by the analytical laboratory if
more stringent. The matrix spike sample accuracy limits are the ones specified by the DV
procedure. The limits for reported analytes not listed in the SAP are specified by the DV
procedure.

Surrogates
All surrogate recoveries were acceptable.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples

All MS/MSD recoveries were acceptable with the following exception. Only eleven 8270C
MS/MSD analytes were reported, and tributyl phosphate was not represented in the MS/MSD.
The tributyl phosphate result for sample BITNRO was a non-detect and should be qualified as an
estimate and flagged “UJ.”

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable with the following exception. Only eleven 8270C LCS
analytes were reported, and tributyl phosphate was not represented in the LCS. The tributyl
phosphate result for sample BITNRO was a non-detect and should be qualified as an estimate
and flagged “UJ.”
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e Precision

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, and field
split sample results. These QC results provide information on the laboratory reproducibility and
whether sampling activities are adequate to acquire consistent sample results. According to the
SAP, the relative percent difference (RPD) limits are £30%. The RPD limits for reported
analytes not listed in the SAP are specified by the DV procedure. When duplicate RPDs exceed
the limits and have associated results <5X the required detection limits with differences <2X the
required detection limits no precision infraction occurred.

MS/MSD Samples

All MS/MSD RPD values were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

Field Split Samples

No field splits were submitted for analysis.
e Detection Limits

Reported MDLs are compared against the contractually required detection limits (CRDLSs) to
ensure that laboratory detection limits meet the required criteria.

All reported sample MDLs were below the CRDLs.

e Completeness

SDG WSCF20080683 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

A minor deficiency leading to qualification of the tributyl phosphate result for sample BITNRO
as an estimate was due to non-represented QC data.
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REFERENCES
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Appendix 1

Glossary of Data Reporting Qualifiers



Page 36 of 187

Qualifiers that may be applied by data validators in compliance with the CHPRC statement of
work are as follows:

e U — The constituent was analyzed for and was not detected. The data should be considered
usable for decision-making purposes.

e UJ — The constituent was analyzed for and was not detected. Due to a quality control
deficiency identified during data validation the value reported may not accurately reflect the
MDL. The data should be considered usable for decision-making purposes.

e J — Indicates the constituent was analyzed for and detected. The associated value is
estimated due to a quality control deficiency identified during data validation. The data
should be considered usable for decision-making purposes.

e UR — Indicates the constituent was analyzed for and not detected; however, due to an
identified quality control deficiency the data should be considered unusable for decision-
making purposes.

e R —Indicates the constituent was analyzed for and detected; however, due to an identified
quality control deficiency the data should be considered unusable for decision-making
purposes.
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Appendix 2

Summary of Data Qualification



Page 38 of 187

Semivolatile Organics Data Qualification Summary

SDG: WSCF20080683 | Reviewer: AQA | Project: 200 TW 1 & 2 Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
Non-represented
Tributyl phosphate uJ B1TNRO MS/MSD and LCS
data

Comments: None
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Appendix 3

Annotated Laboratory Reports
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Introduction

Three S&GRP samples were received at the WSCF Laboratory on April 1, 2008. Two of the
samples were analyzed for the analytes indicated on the attached copy of the chain of custody
(COC) form in accordance with the Groundwater Remediation Program — Letter of Instruction,
referenced in the cover letter. Analysis of the high concentration VOA sample and the associated
Methanol Blank (B1TNP9) were not required.

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information as applicable.
Copies of the chain of custody and sample receipt documentation are included as Attachment 4.
Additionally, a copy of the sample record sheet is included as Attachment 5.

It should be noted that the attached chain of custody was stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving, indicating the presence of ice in the
sample container.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 11 through 13, for a complete listing of
approved analytical methods.

Inorganic Comments

Ammonia — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per GRP Letter of Instruction. See page 19 for QC details. Analytical Note(s):

o Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# B1TN41
(SDG# 20080591, SAF# F08-070).

e Sample result was D flagged (dilution).

e Matrix Spike and Matrix Spike Duplicate recoveries were less than established laboratory
limits. Sample result was N flagged.

All other QC controls are within the established limits.

Anions — Holding time requirements for this analysis were met. A Duplicate, Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per GRP Letter of Instruction. See pages 20 through 21 for QC details. Analytical
Note(s):

5 of 63
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e Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# B1TN41
(SDG# 20080591, SAF# F08-070).

e Sample results were D flagged if dilution(s) were required.

e Sample results that were less than the reportable limit, however greater than the method
detection limit were B flagged.

All QC controls are within the established limits.

Cyanide — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group per
GRP Letter of Instruction. See page 22 for QC details. Analytical Note(s):

All QC controls are within the established limits.

ICP-AES Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per the GRP Letter of Instruction. See pages 23 through 24 for QC details. Analytical
Note(s):

e Matrix Spike and Matrix Spike Duplicate were analyzed on sample# BITN41 (SDG#
20080591, SAF# F08-070).

e Lithium - Due to possible Calcium interface, the spectrum was manually checked and
calculated. Sample result was E flagged (estimate).

e Aluminum, Iron and Sodium sample results exceeded spiking levels by a factor of 4.
Spike recoveries are not valid. Check and high standards were analyzed to ensure sample
result linearity because the sample results were greater than the calibration standard.

e No Lithium present in LCS.
All other QC controls are within the established limits.

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per the GRP Letter of Instruction. See pages 25 through 28 for QC details. Analytical
Note(s):

e Barium and Manganese — Spike recoveries biased low. Sample results were N flagged.

e Antimony, Lead and Thallium — Laboratory Control Sample recoveries were less than
established limits. Lead result was E flagged.

All other QC controls are within the established limits.
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Organic Comments
All organic results corrected for moisture and reported on a dry weight basis.

Alcohol/Glycols - The hold time requirement for this analysis was met. A Duplicate, Matrix
Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this
delivery group per GRP Letter of Instruction. See page 35 for QC details. Analytical Note(s):

e Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# B1TNP6
(SDG# 20080639, SAF# F08-070).

All QC controls are within the established limits.

Semi-VOA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group
per the GPP Letter of Instruction. See pages 36 through 41 for QC details. Analytical Note(s):

e Sample results that were less than the lowest calibration standard, however greater than
the method detection limit were J flagged.

All QC controls are within the established limits.

TPHD-WA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See page 42 for QC details. Analytical Note(s):

e Matrix Spike and Matrix Spike Duplicate were analyzed on sample# BI1TFCO (SDG#
20080715, SAF# F08-066).

All QC controls are within the established limits.

VOA - The holding time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample, were analyzed with this delivery group per the
GRP Letter of Instruction. See pages 43 through 45 for QC details. Analytical Note(s):

e Analysis of the high concentration VOA sample and the associated Methanol Blank
(BITNP9) were not required.

All QC controls are within the established limits.

Rad Chem — There are no hold times associated with WSCF’s radiochemical methods. A
Duplicate, Matrix Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were
analyzed with this delivery group. See pages 49 through 54 for QC details. Analytical Note(s):

e Strontium-85 (tracer) — Blank recovery exceeded established laboratory limits due to low
sample activities. No flag issued.
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All other QC controls are within the established limits.
I certify that this data package is in compliance with the LOI, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this

hard copy data package has been authorized by the Laboratory Analytical Manager and Client
Services as verified by the following signatures.

4 Uit 77, o

WSCF Analytical Laboratory Manager WSCEF Client Services
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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: 200 TW 1 & 2 DATA PACKAGE: VSR10-020
VALIDATOR: Carl Schloesslin LAB: WSCF DATE: 6-14-2010
SDG: WSCF20080683
ANALYSES PERFORMED
SW-846 8260 SW-846 8260 SW-846 8270 SW-846 8270
(TCLP) X (TCLP)
SAMPLES/MATRIX Soil sample B1TNRO
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification dOCUMENTATION PIESENL? .......eeevieriieeiieiiieeieeereesieesieesaeesbeesseessseessreessseenaeenes YesN/A

Comments: None

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

GC/MS tuning/performance check acceptable?...........oooiiiiiiiiiiiiiie e Yes
Initial calibrations aCCEPLADIE? ..........cciiiieiiiiie ittt te e st e st e ste et e et e enbeenaeereenneen Yes
Continuing calibrations aCCePtable? ..........cciiiiiiiirieiieieieee ettt ettt et esaennees Yes
Standards traCEADIET ..........coouiiiiiiiiiieieet ettt sttt Yes
Standards EXPITEA7......c.eoveiie ettt ettt ettt et e st e te e bt e seenbesntesntesseeneenteenreans Yes
Calculation Check aCCePLabIE? ........cccviiiiieiiiecieece ettt et e e saee e tbeesaaeessaeessneesaeensneenes Yes
Comments:

A-1
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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) ..ooooiiiiiiiiieiieeeieeee ettt Yes No
Calibration blank results acceptable? (Levels D, E) .c.ooovieiieiiiieieieeeeee e Yes No @
Laboratory blanks analyZed? ...........cceceeiieiiiiicieieeeeee ettt nnes @ No N/A
Laboratory blank results aCCePLabIe?.........cc.vociieiiriiiieieieeie ettt nes @ No N/A
Field/trip blanks analyzed? (Levels C, D, E) .coooiieiiieieiceeee et Yes No
Field/trip blank results acceptable? (Levels C, D, E) c..coocviiiiiiiiiiiiieciiecieeceeee et see e Yes No @
Transcription/calculation errors? (Levels D, E)...cccuvieiiiiiiiiiiiiiiececte ettt Yes No

Comments: None

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

Surrogates/system monitoring compounds analyzed? ...........coceveeiieriiniiiiie e No
Surrogate/system monitoring compound recoveries acceptable? ..........ccccovieriiiiiiiiinienee @ No
Surrogates traceable? (Levels D, E) ..o e Yes No
Surrogates expired? (LeVels D, E)..ocoiiiiiiiiieieeetee ettt Yes No
MS/MSD samples analyZed? .........cccveveeieiieeierieie ettt st eseenbessaessaenseeseenneenned @ No
MS/MSD 1eSUItS ACCEPLADIE?.....c..eeiieiieieeieeiiett ettt ettt ettt sttt et e st esteesaeesaessaesseenseenseennennes No
MS/MSD standards NIST traceable? (Levels D, E) co.vveiiiieiiiiiieieeceeeeeeese e Yes No
MS/MSD standards? (LeVels D, E) .o.viiiiiiiiiicieeciieeeestt ettt ettt et sae e esaae e saaennne e Yes No
LCS/BSS samples analyZed? .........ooeeiiiiieiiiieeieeeeee ettt sttt et seee e @ No
LCS/BSS 18SUltS ACCEPLADIEY ... ccciieiiiieeiieciiecieecteeete ettt e te e sreesteesbeessaeeseseesnseessseessseesssesnsseend @ No
Standards traceable? (LeVels D, E)..cc.oooiiiiiiieieieieeee et s Yes No
Standards expired? (Levels D, E) c..ooiiiiiiieeiee ettt Yes No
Transcription/calculation errors? (Levels D, E)....ocooviiiiiiiieiieieieceeeee e Yes No
Performance audit sample(s) analyZed? .........c.oocvieiiiiirieiieieee e Yes No
Performance audit sample 1esults aCCePLable?.........ocecviiiiiieiiiiiiieeiieciee ettt beesae e Yes No
Comments:

Eleven common compounds spiked into LCS, MS & MSD only. Tributyl phosphate not represented.

A-2
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

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

MS/MSD Samples analyZEA? .......cc.eeiiieiiieiiiecieecieeete ettt ettt e st et e e sbe e s te e tbeessaeestbeensbeensbaennaeens No N/A
MS/MSD RPD values acceptable? ........cc.oviiiieiieiieiieie ettt ettt st e sseenseeneeeee No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....oocveiieiiiieiieiiecieeee e Yes No
MS/MSD standards expired? (Levels D, E) ...c.oocioiiiiiieieeee et Yes No @
Field duplicate RPD values acceptable?.........c.oocuieiieierieieieeiesie ettt Yes No @
Field split RPD values acCeptable?........cc.eiiciiieiiieiiieeiie sttt et et e saeesveesveesebeesnaeesesaesnseesssaennseenes Yes No
Transcription/calculation errors? (Levels D, E)...ccc.vieiiiiiiiiiiiiiiecieceeeeeceeeee st Yes No

Comments: None

6. SYSTEM PERFORMANCE (Levels D and E)

Internal standards aNalyZEA?.........c.oooviieiieiiiieiecieece ettt e e ae e baenaaeenes Yes

linternal standard areas acCePLabIE? .........coccviieiiiiiiieeieeeieeete ettt et e ae e beennae e Yes

Internal standard retention times aCCEPADIE? ..........ievvieiiieeiieiiieeie ettt ettt sre e e aeesabeesaae e Yes

Standards traceabIE? ..........cooviiiiiiiiiieiet ettt sttt een Yes

Standards EXPITEA7......c.eeieiieiieeiee ettt st ettt et e st et e et e et e ebesnaesneesseenneenseenseans Yes
Transcription/Calculation EITOTS? ...........ccieruiriieeieriertiete et eteettestte st e teebeeaesetesseesseenseenseenseessenssenseensenn Yes
Comments:

7. HOLDING TIMES (all levels )

Samples ProPerly PreSEIVEAT .......ooiiii ettt ettt ettt see st e st ete et e esaessaessaeseenseensesneesseeseenss No N/A
Sample holding times aCCEPLADIE? ........c.cccvirieriieiieii ettt ettt ssaesseeseenesnnesnnene d @ No N/A

Comments: None

A-3
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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) ...cccoviiiiieiiiiiecie e Yes No
Compound quantitation acceptable? (Levels D, E) ..ccoooieiiiiiiiiiiieeeee e Yes No ‘
Results reported for all requested analySES? .......c.eoieriieiieiiieieeie ettt No N/A
Results supported in the raw data? (Levels D, E) ...oooviiiiiieiiececeeeee e e Yes No
Samples properly prepared? (Levels D, E) .oo.eioieoiiiiiiieece et Yes No|
Laboratory properly identified and coded all TIC? (Levels D, E)....coccvveiiiiiiiiiieniieeieecieeceecveeeiees Yes No
Detection limits Mmeet RDL? ......coiiiiiiiiiiiiee ettt ettt st No N/A
Transcription/calculation errors? (Levels D, E)...cccuvieiiiiiiiiiiiiiece et Yes No

Comments: None

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup performeEd?........cc.oieiieiiiieeiieciie ettt et et e et e steeebeesbeeesbeessseeenseesnsaesnseessaeenseeans Yes
GPC Check PerfOrmMEA?.......veiiiiieiiieiiieeteeeit ettt ettt st e sttt e s eestaeesaaeessaeessaeessseessseensseenssaessaensseenes Yes
GPC check recoveries aCCePtable? .........cciiviiiiiierieiiee ettt ettt eneeeebeenaesseennees Yes
GPC calibration PerfOrmed? ...........ccueiieiieiiiie ettt ettt be e te e s e st e sae et e enseenbeenaeeseenseas Yes
GPC calibration check performed?..........coooiiiiiiiiiieiesieeee ettt Yes
GPC calibration check retention times acceptable?.........c.covvviiiiiiiiieriierie e Yes
Check/calibration materials traceable? ...........ccoociiiiiiiiiiiieee e Yes
Check/calibration materials EXPITr@d?........cccuieriiiiiiiiieiieiiieereesieeete st sae e esreestaeeseaeesebeessseessseensneenes Yes
Analytical batch QC given similar Cleanup? ...........cooieriiiiieiiiieneeeeee et Yes
Transcription/Calculation EITOTS? .........coiiiiiiiiiiiiiiesieie ettt ettt sse et enseenaesnaeesaennees Yes
Comments:

A-4
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HNF-20433 REV 0

GENERAL ORGANIC ANALYSIS DATA VALIDATION CHECKLIST

DTN | 5 © : ;
PROJECT: 200 TW 1 & 2 DATA PACKAGE: VSR10-020
VALIDATOR: Carl Schloesslin | LAB: WSCF DATE: 6-14-2010
spG: WSCF20080683
ANALYSES PERFORMED
8015 X 8021 8141 8151 8315 8310
WTPH-HCID | WTPH-G WTPH-D X

SAMPLES/MATRIX: Soil sample B1TNRO

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIV

Technical verification docUMENtation PrESENL? .........ceevuieriieriieieiieiierierteesteeaeeeeeeeeseees e eseenseseaeseneseees Yes N/A

Comments: None

2. INSTRUMENT TUNING AND CALIBRATION (Levels D and E)

Initial calibrations aCCEPLADIE? ..........cciiiuiiiiiiie ettt ettt st sttt ettt et e enaeenaeeseenneen Yes
Continuing calibrations aCCePLtable? ..........cciiciiiiirieriei ettt esaesseenees Yes
Standards traCEADIET .........coiiiieiiei ettt ettt shee bt e nae et et eae Yes
Standards EXPITEA?......ccueeiiieeiie e etee et ettt e et et e e ettt e sbeesabeestbeeasbeessbeeasbeessbaentbeeesbeentaeensbaensaeensaeenneas Yes
Calculation Check aCCePtable?........cccviiiiiiiiiieieeeie et e sae e ae e saee et e eaeeetaeessaeensaeenaneenes Yes
Comments:

A-11
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HNF-20433 REV 0

GENERAL ORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Calibration blanks analyzed? (Levels D, E) ..oocciiiiiiiiieiiieeiteciieee ettt sae e Yes No
Calibration blank results acceptable? (Levels D, E) ...ooovviiieiiiiecieieeeeee e Yes No
Laboratory blanks analyZed? ...........ccocieiiiiiiiiieieieteeee ettt nes No N/A
Laboratory blank results aCCePtable?..........c.oviirieriieiieie ettt eee No N/A
Field/trip blanks analyzed? (Levels C, D, E)..ooviiieiiiieieiee et Yes No
Field/trip blank results acceptable? (Levels C, D, E) ..oovcviiriiiiiiiiieeiiieceeece e Yes No
Transcription/calculation errors? (Levels D, E)...ccc.vieiiiiiiiiiiiiiieciecceeeeece ettt Yes No

Comments: None

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

Surrogates/system monitoring compounds analyzed? ...........cocevieiieniiniiiiii e No N/A
Surrogate/system monitoring compound recoveries acceptable? .........cocooiiviiiiniiniiniieeen No N/A
Surrogates traceable? (Levels D, E) ..ot Yes No
Surrogates expired? (LeVelS D, E)..ocouiiiiiiiiieieiet ettt e Yes No @
MS/MSD samples aNalyZed? .........ccvevieiieiierierieie ettt sttt et e et e beenneenresnaennes No N/A
MS/MSD 1eSULtS ACCEPLADIE?........eeiieeieiieeieiiee ettt ettt ettt e et e s e esaesse e beenseenaesneenns No N/A
MS/MSD standards NIST traceable? (Levels D, E) couvveiiiiiiiiiieeeeeeee e Yes No
MS/MSD standards expired? (Levels D, E) ..ooooviiiiiiiiieiiceeeee ettt Yes No @
LCS/BSS samples analyZed? .........ooooiiiiiiiiiieieieeee ettt No N/A
LCS/BSS results acceptable?...........c.ooiiiiiiiiiiiiiiccec e @

Standards traceable? (LevVels D, E)..cc.occviiiiiieieiet ettt Yes

Standards expired? (LevelS D, E) ....ooiiiiiiiieieieeee ettt ettt ne e Yes
Transcription/calculation errors? (Levels D, E)....ccooviiiieiieiieiecieceeeee e Yes
Performance audit sample(s) analyZed? .........c.oocveviirieiieiieieee e e Yes
Performance audit sample 1esults acCePtable?.........ccocviiiiiiiiiiiiiieeie ettt sbe e Yes

Comments: None

A-12
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HNF-20433 REV 0

GENERAL ORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable? ........cc.iiiiieiiiiiiieiieecieecie ettt esireeiee e vaeeveestaeenseesneneenneeend No N/A
Duplicate results aCCEPLADIC? .........ccuieiiieiieieeieeieie ettt sra et neere e enes No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....ooouieiieiiiieiieieeeeee e Yes No
MS/MSD standards expired? (Levels D, E) ...c.ooiiiiiiiiiceeeceee e Yes No

Field duplicate RPD values acceptable?..........c.cocveriieiiieiieieiieiieie ettt No N/A
Field split RPD values aCCeptable?........ccueeiiiiiiiiiiieeieecie ettt ettt e saae et esaaeestaeessae e saeensneenes Yes No
Transcription/calculation errors? (Levels D, E)...cc.oooiiiiiiiiiiiiiieciiceeee ettt Yes No

Comments: None

6. HOLDING TIMES (all levels)
Samples ProPerly PrESEIVEA? ......uiiiuiieiieeie ettt erteeette et et e et e et eesteeebbeeseeeetaeesseeessseenseeesseenseeennsd @ No N/A
Sample holding times aCCEPLADIET ..........oiiiriiiiieiiiie ettt sl No N/A

Comments: None

A-13
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HNF-20433 REV 0

GENERAL ORGANIC ANALYSIS DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all levels)
Results reported for all requested analySES? ........cccvieriieriieriieiieerie et eree e eee e saee e ereeeareeaeeens No N/A
Rresults supported in the raw data? (Levels D, E)....ccooviiiieiiiiiiieceeeee e Yes No @
Samples properly prepared? (Levels D, E) .ouoooeieiiiiieiceeeet e Yes No
Detection limits meet RDL? ......coooiiiiiiiiiiiiineccecese ettt s @ No N/A
Transcription/calculation errors? (Levels D, E)....cccooviiiiiiiieiiiiececeeeee e Yes No

Comments: None

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other aborbant) cleanup performed?............cocveeieriieiieiieniere e Yes
Lot CheCk PeTfOrMEA? ......ccciiiiiieeiiecieeetee ettt ettt e e et e e s eaeessbeesaaeessbeesnseessseensseesssaensseenes Yes
Check 1eCOVETIES ACEPLADIET ... .ccuiieiii ettt et e et e et e e beeeabeesabeeesbeesnbeeenseesnsaeennes Yes
Check materials traceable? ..........cooiiiiiiiiiiee ettt ettt sttt ens Yes
Check materials EXPIread? ......cccuiiiiiieiiieiiieiiie ettt ettt sve st sae e seaeessaeestaeesaaeessaeessseessseessseensseensseenes Yes
Analytical batch QC given Similar CIEANUP? .........cceevviriiirieieieie ettt essaeseees Yes
Transcription/Calculation EITOTS? ........ccciiiiiiiiiiiiieriee ettt sttt e ae e eneeesaeeeaessaennees Yes
Comments:

A-14
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Additional Documentation Requested By Client
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Date: 14 June 2010

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: 200 TW 1 & 2

Subject: Inorganics - Sample Data Group (SDG) WSCF20080683

INTRODUCTION

This memorandum presents the results of data validation for SDG WSCF20080683 prepared by
WSCF. The sample validated along with the analytical methods is provided in the following
table.

Sample ID Sample Date | Media | Validation Level | Analytical Method
B1TNRO 4/01/2008 Soil C 6010 & 200.8

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable Unit Remedial
Investigation/Feasibility Study, Appendix A, DOE/RL-2007-18, Rev. 1 (SAP). 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

e Holding Times and Sample Preservation

Holding times are calculated from Chain-of-Custody forms to determine the validity of the
results. The holding time requirement for ICP metals are analysis within 180 days of sample
collection, and the holding time requirement for mercury is analysis within 28 days of sample
collection. Sample preservation for all analytes requires chilling to 4 degrees Celsius.

The samples were analyzed within the prescribed holding times and properly preserved.

e Blanks

The blank data results are reviewed to assess the extent of contamination introduced through
sampling, sample preparation, and analysis.
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Laboratory Blanks

All laboratory blank results were acceptable.
Trip Blanks

No trip blanks were submitted for analysis.
Field Blanks

No field blanks were submitted for analysis.

Equipment Blanks

No equipment blanks were submitted for analysis.

e Accuracy

Accuracy is evaluated by reviewing matrix spike sample results and laboratory control sample
results. According to the SAP, the laboratory control sample accuracy limits are ones specified
by the DV procedure. The matrix spike sample accuracy limits are 70% to 130%. The limits for
reported analytes not listed in the SAP are specified by the DV procedure.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples

All MS/MSD recoveries were acceptable with the following exceptions. The MSD recoveries
for Ba and Mn were < the lower acceptance limit. The Ba and Mn results for sample BITNRO
were detects and should be qualified as estimates and flagged “J.”

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable with the following exceptions. The LCS recoveries for Pb,
Sb and T1 were < the lower acceptance limits. The Pb result for sample BITNRO was a detect
and should be qualified as an estimate and flagged “J.” The Sb and TI results for sample
B1TNRO were non-detects and should be qualified as estimates and flagged “UJ.” From the
laboratory case narrative it seems that Li was not a certified analyte in the LCS reference
material. The Li result for sample BITNRO was a detect and should be qualified as an estimate
and flagged “J” due to lack of LCS data.

e Precision

Precision is evaluated by reviewing MS/MSD results, field duplicate sample results, and field
split sample results. These QC results provide information on the laboratory reproducibility and
whether sampling activities are adequate to acquire consistent sample results. According to the
SAP, the relative percent difference (RPD) limits are £30%. The RPD limits for reported
analytes not listed in the SAP are specified by the DV procedure. When duplicate RPDs exceed
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the limits and have associated results <5X the required detection limits with differences <2X the
required detection limits no precision infraction occurred.

MS/MSD Samples

All MS/MSD RPD values were acceptable with the following exception. The Mn RPD was >
the upper acceptance limit. The Mn result for sample BITNRO was a detect and should be
qualified as an estimate and flagged “J.”

Field Duplicate Samples

No field duplicates were submitted for analysis.

Field Split Samples

No field splits were submitted for analysis.
e Detection Limits

Reported MDLs are compared against the contractually required detection limits (CRDLs) to
ensure that laboratory detection limits meet the required criteria.

All reported sample MDLs with associated non-detected sample results were below the CRDLs
with the following exceptions. The Ag and B MDLs for sample BITNRO were greater than the
CRDLs.

e Completeness

SDG WSCF20080683 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

Several minor deficiencies leading to qualification of sample results as estimates occurred. See
the table in Appendix 2 for a listing of all affected sample results.

REFERENCES

HNF-20433, Rev. 0, Data Validation Procedure for Chemical Analyses, June 2004.
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DOE/RL-2007-18, Rev. 1, Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable
Unit Remedial Investigation/Feasibility Study, Appendix A.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers that may be applied by data validators in compliance with the CHPRC statement of
work are as follows:

e U — The constituent was analyzed for and was not detected. The data should be considered
usable for decision-making purposes.

e UJ — The constituent was analyzed for and was not detected. Due to a quality control
deficiency identified during data validation the value reported may not accurately reflect the
MDL. The data should be considered usable for decision-making purposes.

e J — Indicates the constituent was analyzed for and detected. The associated value is
estimated due to a quality control deficiency identified during data validation. The data
should be considered usable for decision-making purposes.

e UR — Indicates the constituent was analyzed for and not detected; however, due to an
identified quality control deficiency the data should be considered unusable for decision-
making purposes.

e R —Indicates the constituent was analyzed for and detected; however, due to an identified
quality control deficiency the data should be considered unusable for decision-making
purposes.
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Appendix 2

Summary of Data Qualification
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Inorganic Data Qualification Summary

SDG: WSCF20080683 | Reviewer: AQA | Project: 200 TW 1 & 2 Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
Ba J B1TNRO Low MSD recovery
Low MSD recovery and
Mn ! BITNRO poor MS/MSD precision
Pb J B1TNRO Low LCS recovery
Sb & Tl Ul B1TNRO Low LCS recoveries
Li J BITNRO Lack of LCS data

Comments: None
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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 2
Narrative
WSCF20080683

Introduction

Three S&GRP samples were received at the WSCF Laboratory on April 1, 2008. Two of the
samples were analyzed for the analytes indicated on the attached copy of the chain of custody
(COC) form in accordance with the Groundwater Remediation Program — Letter of Instruction,
referenced in the cover letter. Analysis of the high concentration VOA sample and the associated
Methanol Blank (B1TNP9) were not required.

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information as applicable.
Copies of the chain of custody and sample receipt documentation are included as Attachment 4.
Additionally, a copy of the sample record sheet is included as Attachment 5.

It should be noted that the attached chain of custody was stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving, indicating the presence of ice in the
sample container.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 11 through 13, for a complete listing of
approved analytical methods.

Inorganic Comments

Ammonia — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per GRP Letter of Instruction. See page 19 for QC details. Analytical Note(s):

o Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# B1TN41
(SDG# 20080591, SAF# F08-070).

e Sample result was D flagged (dilution).

e Matrix Spike and Matrix Spike Duplicate recoveries were less than established laboratory
limits. Sample result was N flagged.

All other QC controls are within the established limits.

Anions — Holding time requirements for this analysis were met. A Duplicate, Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per GRP Letter of Instruction. See pages 20 through 21 for QC details. Analytical
Note(s):

5 of 63
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Attachment 2
Narrative
WSCF20080683

e Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# B1TN41
(SDG# 20080591, SAF# F08-070).

e Sample results were D flagged if dilution(s) were required.

e Sample results that were less than the reportable limit, however greater than the method
detection limit were B flagged.

All QC controls are within the established limits.

Cyanide — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group per
GRP Letter of Instruction. See page 22 for QC details. Analytical Note(s):

All QC controls are within the established limits.

ICP-AES Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per the GRP Letter of Instruction. See pages 23 through 24 for QC details. Analytical
Note(s):

e Matrix Spike and Matrix Spike Duplicate were analyzed on sample# BITN41 (SDG#
20080591, SAF# F08-070).

e Lithium - Due to possible Calcium interface, the spectrum was manually checked and
calculated. Sample result was E flagged (estimate).

e Aluminum, Iron and Sodium sample results exceeded spiking levels by a factor of 4.
Spike recoveries are not valid. Check and high standards were analyzed to ensure sample
result linearity because the sample results were greater than the calibration standard.

e No Lithium present in LCS.
All other QC controls are within the established limits.

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per the GRP Letter of Instruction. See pages 25 through 28 for QC details. Analytical
Note(s):

e Barium and Manganese — Spike recoveries biased low. Sample results were N flagged.

e Antimony, Lead and Thallium — Laboratory Control Sample recoveries were less than
established limits. Lead result was E flagged.

All other QC controls are within the established limits.

6 of 63
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Attachment 2
Narrative
WSCF20080683

Organic Comments
All organic results corrected for moisture and reported on a dry weight basis.

Alcohol/Glycols - The hold time requirement for this analysis was met. A Duplicate, Matrix
Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this
delivery group per GRP Letter of Instruction. See page 35 for QC details. Analytical Note(s):

e Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# B1TNP6
(SDG# 20080639, SAF# F08-070).

All QC controls are within the established limits.

Semi-VOA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group
per the GPP Letter of Instruction. See pages 36 through 41 for QC details. Analytical Note(s):

e Sample results that were less than the lowest calibration standard, however greater than
the method detection limit were J flagged.

All QC controls are within the established limits.

TPHD-WA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See page 42 for QC details. Analytical Note(s):

e Matrix Spike and Matrix Spike Duplicate were analyzed on sample# BI1TFCO (SDG#
20080715, SAF# F08-066).

All QC controls are within the established limits.

VOA - The holding time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample, were analyzed with this delivery group per the
GRP Letter of Instruction. See pages 43 through 45 for QC details. Analytical Note(s):

e Analysis of the high concentration VOA sample and the associated Methanol Blank
(BITNP9) were not required.

All QC controls are within the established limits.

Rad Chem — There are no hold times associated with WSCF’s radiochemical methods. A
Duplicate, Matrix Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were
analyzed with this delivery group. See pages 49 through 54 for QC details. Analytical Note(s):

e Strontium-85 (tracer) — Blank recovery exceeded established laboratory limits due to low
sample activities. No flag issued.

7 of 63
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Narrative
WSCF20080683

All other QC controls are within the established limits.
I certify that this data package is in compliance with the LOI, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this

hard copy data package has been authorized by the Laboratory Analytical Manager and Client
Services as verified by the following signatures.

4 Uit 77, o

WSCF Analytical Laboratory Manager WSCEF Client Services

8 of 63
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

BTN 5 © : ;
PROJECT: 200 TW 1 & 2 DATA PACKAGE: VSR10-020
VALIDATOR: Carl Schloesslin LAB: WSCF DATE: 6-14-2010
spG: WSCF20080683
ANALYSES PERFORMED
SW-846/ICP SW-846/GFAA | SW-846/Hg SW-846 EPA 200.8
X Cyanide ICPIMS X

SAMPLES/MATRIX Soil sample B1TNRO

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification docUMENtAtiON PIESENL? ........cceeruieriieriieieeiieriterteenteeieeeeeeeseeeseeeseeseenseseaessneseees Yes N/A

Comments: None

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all INStrUMENTS? .........coeciieiiiiieiieiieieeee e Yes
Initial calibrations aCCEPADIE? .......cccviiiiieiiiietiecieeee ettt et sae e beesaaeestbeessaeessbeensseessseensneenes Yes
ICP interference checks aCCePtabIe?.........cooiiiiiiiiiiieiieciteete ettt ettt e sae et eesaae e saeensaeenes Yes
ICV and CCV checks performed on all inStruments?..........cceevveerieeriienieenieereeesieeeseeesreesneesneeseneenes Yes
ICV and CCV checks acCeptable?........cccviiiiiiiiiiiiieeieecieesee sttt ettt e e et e eseaeestbeessseesaeenaneenes Yes
Standards traceabIE? ..........cocviiiiiiiiie ettt ettt aen Yes
Standards EXPITEA7......c.eiviiieiieeiee ettt sttt ettt e e st e re e b e e beetesnaesntesseenneenteenseans Yes
Calculation Check aCCEPLADIE? ........c.eeiuiiiiieiieie ettt ettt te e st e st esseenteenseenbeenaesseenseen 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)....ccccoevvveniiiniieniiiiiieieens Yes No

ICB and CCB results acceptable? (Levels D, E) .oooviviiiiiieieeececeeeee e Yes No @
Laboratory blanks analyZed? ...........ccocieriiiierierieieeee ettt No N/A

Laboratory blank results aCCePtable?..........c.evierieriieiieieeie ettt sneese e eee No N/A

Field blanks analyzed? (Levels C, D, E) oooiiiiiiiiieieeeee ettt Yes No
Field blank results acceptable? (Levels C, D, E) .ooviveiiiiiiieiiiciieceecteee ettt Yes No
Transcription/calculation errors? (Levels D, E)...ccc.vieiiiiiiiiiiiiiiecieceeeeeceese et Yes No

Comments: None

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

MS/MSD Samples analYZEA? .......ccueeiuiierieeiiieeieeie ettt eseeertee et e e ae e et e eteesraeeaeesbaeenseeanseeenseeend No N/A
MS/MSD 1SUILS ACCEPLADIEY ... cccuiieiiieciiieeii ettt ettt ettt e seee et e staeestaeesaeeetaeensaeensseenssessseensneenes Yes N/A
MS/MSD standards NIST traceable? (Levels D, E) couveeiiiiiiiiiieeeeeeeee e Yes No
MS/MSD standards expired? (Levels D, E) ..ocooiiiiiiieieieeeeeeee et Yes No @
LCS/BSS samples analyZed? .........ccveveeiiiienienieiieie ettt sae ettt esse e ssaessaesseenseensesnnenees No N/A
LCS/BSS 1SUItS aCCEPLADIE?.....c..iiitieiieiieie ettt ettt et e ae s te st e sseesseenteenseenseesaenseensean YesN/A
Standards traceable? (Levels D, E)....ooouiiiiiiiiece ettt s Yes No
Standards expired? (Levels D, E) ..ocviiiiieiiieciecie ettt sttt et snbe e Yes No
Transcription/calculation errors? (Levels D, E)...cccuiioiiiiiiiiiiiiiececteee et Yes No
Performance audit sample(s) analyZed? .........ccciviiieeiiiiiiieiiiecieeee et re e b sae e Yes No @
Performance audit sample results acceptable?..........cccvvviiiieiiiieeie e s Yes No @
Comments:

Ba MSD %R = 68%
Mn MSD %R = 64%
Pb LCS %R =91%
Sb LCS %R =68%
TILCS %R =90%

Li not available in LCS
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable? .........c.ooiuiiiiiiiiieiiieiiiesee sttt sae st seveeseteeseaeessaeessaeessaeensneenes Yes N/A
Duplicate results aCCEPLADIC? .........oiieiiieiieie ettt sttt ettt et enbesraesreennaennd @ No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....ooouieiieiiiieiieieeeeee e Yes No
MS/MSD standards expired? (Levels D, E) ...c.ooiiiiiiiiiceeeceee e Yes No @
Field duplicate RPD values acceptable?.........coociveieriieriieiieieeteeiiesieee ettt sttt ssaennees Yes No @
Field split RPD values aCCeptable?........ccueeiiiiiiiiiiieeieecie ettt ettt e saae et esaaeestaeessae e saeensneenes Yes No @
Transcription/calculation errors? (Levels D, E)...cc.oooiiiiiiiiiiiiiieciiceeee ettt Yes No
Comments:

Mn MS/MSD RPD = 37%

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples analyZed? .........c.coocuieiiieiiieiiierie ettt streesae e e e seae e saeesane e Yes
ICP serial dilution %D values acceptable? ...........ooioiiiiiiiiiiiiiieie e Yes
ICP post digestion SPIKe TEQUITEA? .......eecuieiiiiieiieriieit ettt ettt ettt ettt saesaesseesseenseenseensesssesseenseesenn Yes
ICP post digestion spike values acceptable?..........ccveviiiieiieiiiieeieieee e Yes
Standards tracabIE? ..........ccuiiiiiiiiiiiieie ettt ettt Yes
StanNAards EXPITEA?.....cccveeiiieeiieeieeiee et e et et eeieesbeeebeesbeesbeessbeeesbeessbeeasbeessbeeasseesnbeeasseensseeasseennsaenees Yes
Transcription/CalCulation ETTOTS? ..........cccuieiiierieeiiieeieerteeste ettt esaeestaeessaeestaeessseesaeessseesseessseensseessneenes Yes
Comments:
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate injections performed as reqUITed? ...........corieiieiiiiiiienieiee ettt Yes

Duplicate injection %RSD values acceptable? ..........ccoevieiieiieierieiieieeee et Yes

Analytical spikes performed as reqUITCA?..........ocvieiiiiiiiiieriet ettt nees Yes

Analytical spike recOVeries acCePtable? .........ccveviiiiiiiiiiiiriere ettt nees Yes

Standards traCEADIET ........c.ceiiiiiriiiiiei ettt ettt et Yes

Standards EXPITEA?.....cccueeiiieeiie e eiee et ettt e et e st e st esbeestbeestbeeasbeessbaeasbeessbeeasaeesnbeeasbeeasbeeanaeeanaeenees Yes

MSA performed as TEQUITEA?.......c.uiiiiiiiieeiie ettt et e e e eteeestaeebaeeaeesbaeeseesnsaeensnesnseeensneenes Yes

IMSA 1ESUILS ACCEPLADIET......eeiiiieiieeiie ettt ettt et e et e e e et eestaeestaeesaeesabaeesseeensaeesneensaeeseeenes Yes
Transcription/CalCulation ETTOTS? ..........ccvieriieiieeiieeeteesiteesteesteeeseaeestaeestaeestaeesseessaeessseesseenseessseensnennes Yes
Comments:

8. HOLDING TIMES (all levels)

SamPles PrOPETLY PrESEIVEA? ....ccuuiiiuiieciieeie ettt eteeette et et e e stee e eeteeebbeeseseetbeesaeessseenseeesseenseeensnd No N/A
Sample holding times aCCEPLADIE? ........c.eovireieriieiieie ettt et ssaestae e eseenesnnesnne e @ No N/A

Comments: None
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analySES? ........cccuieriieriieiieeiieerie e eree e eveeaee e eaeeaeeeeeeeaee s No N/A
Rresults supported in the raw data? (Levels D, E)....ccoooiiiieiiiiieiieceeeee e Yes No
Samples properly prepared? (Levels D, E) .ooeoviiiioiieiieeeeet e Yes No @
Detection limits meet RDL? ......cc.ooiiiiiiiiiiiiie ettt Yes N/A
Transcription/calculation errors? (Levels D, E)....occooviiiiiiiiiiiiecececeee e e Yes No
Comments:

Ag MDL = 0.50 mg/kg, CRDL = 0.2 mg/kg, result non-detect
B MDL = 0.79 mg/kg, CRDL = 0.2 mg/kg, result non-detect
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Date: 14 June 2010

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: 200 TW 1 & 2

Subject: General Chemistry - Sample Data Groups (SDGs) H3702 and WSCF20080683

INTRODUCTION

This memorandum presents the results of data validation for SDG H3702 prepared by Lionville
Laboratory, Inc. and SDG WSCF20080683 prepared by WSCF Analytical Laboratories. The
sample validated along with the analytical methods is provided in the following table.

Sample ID Sample Date | Media | Validation Level | Analytical Methods
B1TNRO 4/01/2008 Soil C See note 1
1 —300.0 (chloride, fluoride, nitrate, nitrite, phosphate and sulfate); 300.7 (N in ammonium);
335.2 (total cyanide); and 353.2 (nitrate/nitrite)

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable Unit Remedial
Investigation/Feasibility Study, Appendix A, DOE/RL-2007-18, Rev. 1 (SAP). 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

e Holding Times and Sample Preservation

Holding times are calculated from Chain-of-Custody forms to determine the validity of the
results. The holding time requirements are as follows:

» All anions except nitrate, nitrite, and phosphate — analysis within 28 days of sample
collection

Nitrate, nitrite, and phosphate — extraction within 28 days of sample collection and analysis
within 48 hours of extraction

Ammonia — analysis within 28 days of sample collection

Nitrate/Nitrite — analysis within 28 days of sample collection

Total cyanide — analysis within 14 days of sample collection

VVY 'V

Sample preservation requires chilling to 4 degrees Celsius.
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The samples were extracted and analyzed within the prescribed holding times and properly
preserved.

e Blanks

The blank data results are reviewed to assess the extent of contamination introduced through
sampling, sample preparation, and analysis.

Laboratory Blanks

All laboratory blank results were acceptable.
Trip Blanks

No trip blanks were submitted for analysis.
Field Blanks

No field blanks were submitted for analysis.

Equipment Blanks

No equipment blanks were submitted for analysis.

e Accuracy

Accuracy is evaluated by reviewing matrix spike sample results and laboratory control sample
results. According to the SAP, the laboratory control sample accuracy limits are ones specified
by the DV procedure. The matrix spike sample accuracy limits are 70% to 130%. The limits for
reported analytes not listed in the SAP are specified by the DV procedure.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples

All MS/MSD recoveries were acceptable with the following exceptions. The MS and MSD
recoveries for N in ammonium were < the lower acceptance limit but >30%. The N in
ammonium result for sample BITNRO was a non-detect and should be qualified as an estimate
and flagged “UJ.”

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable.
e Precision

Precision is evaluated by reviewing MS/MSD results, laboratory duplicate sample results, field
duplicate sample results, and field split sample results. These QC results provide information on
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the laboratory reproducibility and whether sampling activities are adequate to acquire consistent
sample results. According to the SAP, the relative percent difference (RPD) limits are £30%.
The RPD limits for reported analytes not listed in the SAP are specified by the DV procedure.
When duplicate RPDs exceed the limits and have associated results <5X the required detection
limits with differences <2X the required detection limits no precision infraction occurred.

MS/MSD Samples

All MS/MSD RPD values were acceptable.

Laboratory Duplicate Samples

All laboratory duplicate results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

Field Split Samples

No field splits were submitted for analysis.
e Detection Limits

Reported MDLs are compared against the contractually required detection limits (CRDLs) to
ensure that laboratory detection limits meet the required criteria.

All reported sample MDLs were below the CRDLs. It should be noted that a CRDL for N in
ammonium was not provided in the SAP.

e Completeness

SDGs H3702 and WSCF20080683 were 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

A minor deficiency leading to qualification of the nitrogen in ammonium result for sample
B1TNRO as an estimate was due matrix spike recovery infractions.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers that may be applied by data validators in compliance with the CHPRC statement of
work are as follows:

e U — The constituent was analyzed for and was not detected. The data should be considered
usable for decision-making purposes.

e UJ — The constituent was analyzed for and was not detected. Due to a quality control
deficiency identified during data validation the value reported may not accurately reflect the
MDL. The data should be considered usable for decision-making purposes.

e J — Indicates the constituent was analyzed for and detected. The associated value is
estimated due to a quality control deficiency identified during data validation. The data
should be considered usable for decision-making purposes.

e UR — Indicates the constituent was analyzed for and not detected; however, due to an
identified quality control deficiency the data should be considered unusable for decision-
making purposes.

e R —Indicates the constituent was analyzed for and detected; however, due to an identified
quality control deficiency the data should be considered unusable for decision-making
purposes.
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Appendix 2

Summary of Data Qualification
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General Chemistry Data Qualification Summary

SDGs: H3702 &

WSCF20080683 Reviewer: AQA | Project: 200 TW 1 & 2 Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
N in ammonium ul B1TNRO Low MS &. MSD
recoveries

Comments: None
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Appendix 3

Annotated Laboratory Reports
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Lionville Laboratory, Inc.

INORGANICS DATA SUMMARY REPORT 04/24/08

CLIENT: TNU-HANFORD F08-070 H3Tod— LVL LOT #: 08041938
WORK ORDER: 11343-606-001-9999-00
REPORTING DILUTION
SAMPLE SITE ID ANALYTE RESULT UNITS  LIMIT FACTOR
-001 B1TNRO % Solids 95.9 % 0.01
Chromium VI 0.21 u MG/KG 0.21
Nitrate Nitrite 22.5 MG/KG 0.49

Nitrate/Nitrite validated only

L5

G-14-2010
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Analytical Report

Client: TNU-HANFORD F08-070 H3702 W.0.#: 11343-606-001-9999-00
LVL#: 0804L.938 Date Received: 04-17-08

INORGANIC NARRATIVE

1.

2.

10.

This narrative covers the analyses of 1 soil sample.

The sample was prepared and analyzed in accordance with the methods indicated on the attached
glossary. -

LvLlI is NELAP accredited by the State of Pennsylvania. For a complete list of accrediting authorities
and the corresponding analytes/methods, please contact your Project Manager. LvLI certifies that all test
results meet the requirements of NELAC with any exception noted in the following statements.

Sample holding times as required by the method and/or contract were met.

The results presented in this report are derived from a sample that met LvLI’s sample acceptance policy.
The method blanks were within the method criteria.

The Laboratory Control Samples (LCS) were within the laboratory control limits. The duplicate LCS
for Nitrate Nitrite was within the 20% Relative Percent Difference (RPD) control limit.

The matrix spike recoveries were within the 75-125% control limits.

The replicate analyses were within the 20% RPD control limit.

Results for soil samples are reported on a dry weight basis.

I certify that this sample data package is in compliance with SOW requirements, both technically and for

completeness, other than the conditions detailed above. Release of the data contained in this hard copy
package has been authorized by the Laboratory Manager or a designee, as verified by the following

signature.

pk el

Lionville Laboratory Incorporated

njp\i04-938

The results presented in this report relate to the analytical testing and conditions of the samples upon receipt and during storage. All pages of this report are integral parts of
the analytical data. Therefore, this report should only be reproduced in its entirety of 12 pages.

208 Welsh Pool Road ¢ Exton, PA 19341- 1313 » (610) 280-3000 * Fax (610) 280-3041 oEEaEEa 2
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Attachment 2
Narrative
WSCF20080683

Introduction

Three S&GRP samples were received at the WSCF Laboratory on April 1, 2008. Two of the
samples were analyzed for the analytes indicated on the attached copy of the chain of custody
(COC) form in accordance with the Groundwater Remediation Program — Letter of Instruction,
referenced in the cover letter. Analysis of the high concentration VOA sample and the associated
Methanol Blank (B1TNP9) were not required.

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information as applicable.
Copies of the chain of custody and sample receipt documentation are included as Attachment 4.
Additionally, a copy of the sample record sheet is included as Attachment 5.

It should be noted that the attached chain of custody was stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving, indicating the presence of ice in the
sample container.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 11 through 13, for a complete listing of
approved analytical methods.

Inorganic Comments

Ammonia — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per GRP Letter of Instruction. See page 19 for QC details. Analytical Note(s):

o Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# B1TN41
(SDG# 20080591, SAF# F08-070).

e Sample result was D flagged (dilution).

e Matrix Spike and Matrix Spike Duplicate recoveries were less than established laboratory
limits. Sample result was N flagged.

All other QC controls are within the established limits.

Anions — Holding time requirements for this analysis were met. A Duplicate, Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per GRP Letter of Instruction. See pages 20 through 21 for QC details. Analytical
Note(s):

5 of 63
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Attachment 2
Narrative
WSCF20080683

e Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# B1TN41
(SDG# 20080591, SAF# F08-070).

e Sample results were D flagged if dilution(s) were required.

e Sample results that were less than the reportable limit, however greater than the method
detection limit were B flagged.

All QC controls are within the established limits.

Cyanide — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group per
GRP Letter of Instruction. See page 22 for QC details. Analytical Note(s):

All QC controls are within the established limits.

ICP-AES Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per the GRP Letter of Instruction. See pages 23 through 24 for QC details. Analytical
Note(s):

e Matrix Spike and Matrix Spike Duplicate were analyzed on sample# BITN41 (SDG#
20080591, SAF# F08-070).

e Lithium - Due to possible Calcium interface, the spectrum was manually checked and
calculated. Sample result was E flagged (estimate).

e Aluminum, Iron and Sodium sample results exceeded spiking levels by a factor of 4.
Spike recoveries are not valid. Check and high standards were analyzed to ensure sample
result linearity because the sample results were greater than the calibration standard.

e No Lithium present in LCS.
All other QC controls are within the established limits.

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per the GRP Letter of Instruction. See pages 25 through 28 for QC details. Analytical
Note(s):

e Barium and Manganese — Spike recoveries biased low. Sample results were N flagged.

e Antimony, Lead and Thallium — Laboratory Control Sample recoveries were less than
established limits. Lead result was E flagged.

All other QC controls are within the established limits.

6 of 63
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Organic Comments
All organic results corrected for moisture and reported on a dry weight basis.

Alcohol/Glycols - The hold time requirement for this analysis was met. A Duplicate, Matrix
Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this
delivery group per GRP Letter of Instruction. See page 35 for QC details. Analytical Note(s):

e Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# B1TNP6
(SDG# 20080639, SAF# F08-070).

All QC controls are within the established limits.

Semi-VOA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group
per the GPP Letter of Instruction. See pages 36 through 41 for QC details. Analytical Note(s):

e Sample results that were less than the lowest calibration standard, however greater than
the method detection limit were J flagged.

All QC controls are within the established limits.

TPHD-WA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See page 42 for QC details. Analytical Note(s):

e Matrix Spike and Matrix Spike Duplicate were analyzed on sample# BI1TFCO (SDG#
20080715, SAF# F08-066).

All QC controls are within the established limits.

VOA - The holding time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample, were analyzed with this delivery group per the
GRP Letter of Instruction. See pages 43 through 45 for QC details. Analytical Note(s):

e Analysis of the high concentration VOA sample and the associated Methanol Blank
(BITNP9) were not required.

All QC controls are within the established limits.

Rad Chem — There are no hold times associated with WSCF’s radiochemical methods. A
Duplicate, Matrix Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were
analyzed with this delivery group. See pages 49 through 54 for QC details. Analytical Note(s):

e Strontium-85 (tracer) — Blank recovery exceeded established laboratory limits due to low
sample activities. No flag issued.

7 of 63
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All other QC controls are within the established limits.
I certify that this data package is in compliance with the LOI, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this

hard copy data package has been authorized by the Laboratory Analytical Manager and Client
Services as verified by the following signatures.

4 Uit 77, o

WSCF Analytical Laboratory Manager WSCEF Client Services

8 of 63
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HNF-20433 REV 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

oy T ; © [ - :
PROJECT: 200 TW 1 & 2 DATA PACKAGE: VVSR10-020
VALIDATOR: Carl Schloesslin | LAB: Lionville & WSCF DATE: 6-14-2010

SDG: H3702 & WSCF20080683

ANALYSES PERFORMED

Anions/IC X TOC TOX TPH-418.1 Oil and Grease Alkalinity
Ammonia X BOD/COD Chloride Chromium-VI pH NOyNO, X
Sulfate TDS TKN Phosphate Total CN X [Sulfide

SDG WSCF20080683: B1TNRO

SAMPLES/MATRIX Soil sample

SDG H3702: B1TNRO - per VSR, validated method 353.2 (nitrate/nitrite) only for this SDG

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification docUMENtation PrESENL? .........cc.eeveriieriierieeieiresteseeesteeeeeeeeeesseesseeseenseseaessnensees YesN/A
Comments: None

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations performed on all iNStrUMENTS? .........c.cocvieiiiiiieiieiieieeee e Yes
Initial calibrations aCCePLAbIE? ........c.cccuiiieiieiieii ettt et enaeenaenean Yes
ICV and CCV checks performed on all inStruments?............ccoecverierieneesieeiie e Yes
ICV and CCV Checks acCeptable?........cccuiiiiiiieiieiiieeieesieeete ettt sae et e seveetaeesaaeetaeessneensaeesaeenes Yes
Standards traCEADIET .........couiiiiiieie ettt ettt sbe ettt et eae Yes
StaNAArds EXPITEA?.....cccueeiiieeiie et etee et et et e et e st e ebeesteeetbeessbeeesseessbaeasseessbaeasseesnbaeasseeasbeeanseennsaenes Yes
Calculation Check aCCEPLADIE? ......c..iiiuiieiiieciiieie ettt ettt e et s e e eesaaeestbeesaaeesseessaessaeensneenes Yes
Comments:

A-22
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HNF-20433 REV 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

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

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

ICB and CCB results acceptable? (Levels D, E) oot Yes No @
Laboratory blanks analyZed? ..........ccccceeiirierieiieieeeeeette ettt ettt nes No N/A

Laboratory blank results aCCePLabIe?..........c.eeiiiiirierieiieieeie ettt ettt sae e e No N/A

Field blanks analyzed? (Levels C, D, E) ooooiiiiiieeieeee ettt Yes No
Field blank results acceptable? (Levels C, D, E) .ooviieiiiiiiiiiiiiieceeteseest ettt Yes No
Transcription/calculation errors? (Levels D, E)...ccc.vieiiiiiiiiiiiiiieciccteceece et Yes No

Comments: None

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

Spike SAMPIES ANALYZEAT .....occuiiiiiiiiieie ettt e e st be e aae e sbaeenbeesnbaeenaee e No N/A
Spike 1eCOVETIES ACCEPLADIET .....cuiieiiieiieciie ettt ettt et e st eete e e teeesbeeeabeeenseesnseeenseesnseennns Yes N/A

Sike standards NIST traceable? (Levels D, E)...cccviiiiieiiiiiiecie ettt Yes No @
Spike standards expired? (Levels D, E)...oovivieiiiiieieece ettt st Yes No
LCS/BSS samples analyZed? .........ccvecueiieiieniieiieie ettt sseesaeense e esaesseeseenseensesnnennnas No N/A
LCS/BSS 1eSUItS aCCEPLADIE?.....c.uieiieiieie ettt ettt ettt et sttt et e et e enseesaessaesseenseensesnnes No N/A
Standards traceable? (Levels D, E)....ooiuiieiiiiiieee ettt Yes No
Standards expired? (Levels D, E) .oocuiiiiieeiieciece ettt sttt et e e e Yes No
Transcription/calculation errors? (Levels D, E)...ccuveriiiiiiiiiiiiieceeeese e Yes No
Performance audit sample(s) analyZed? .........cccueeiiieriieiiierieee et e Yes No @
Performance audit sample results acCeptable?..........oocuiiiiiiieiieiiee e Yes No
Comments:

Ammonia MS %R = 37%, MSD %R = 37%

A-23
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GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

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

Duplicate RPD values acceptable? .............ocooviiiiiiiiiiiiiieccccc
Duplicate results acceptable?...........ccoiiiiiiiiiiiiiiiii

MS/MSD standards NIST traceable? (Levels D, E) ....ooouieiieiiiieieieeeeee e Yes
MS/MSD standards expired? (Levels D, E) ...coooiiiioiiiiceeeeeeee et Yes
Field duplicate RPD values acceptable?.........coccuerieriieriieiieieeiestieieeie ettt nee e enee s Yes
Field split RPD values aCCeptable?........cc.iiiiiieiiiiiieeieeeiit ettt et eite e teeesaeesteeeaee st e eaeesareesnseeenes Yes
Transcription/calculation errors? (Levels D, E)...cccuviriiiiiiiiiiiiieceetese et Yes

Comments: None

6. HOLDING TIMES (all levels)
Samples ProPerly PrESEIVEA? .......oiiviiiieeeieerie et eete ettt et e steesbeesbeesebeeesbeesssaesnseessseesnseesnsaesnseesnses @
Sample holding times acceptable?...........cccooiviiiiiiiiii @

Comments: None

A-24

No N/A
No N/A

No N/A
No N/A
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HNF-20433 REV 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

7. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analySES? .....c.ccccviieciieiiiieeiiie e eiee et ertee et et esreeeree e ereesraeenneed @ No N/A
Results supported in the raw data? (Levels D, E) .o.ooouiiiiiiieiieececeeee e Yes No
Samples properly prepared? (Levels D, E) .oouevoieiiiieieececetee et Yes No A
Detection limits MEet RDL? ......ccviiiiiiiiieit ettt st e sttt e e ensessaesnaesnaenad @ No N/A
Transcription/calculation errors? (Levels D, E)....cccooviiriiiieiiiiececeeee e Yes No

Comments: None

A-25
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Appendix 6

Additional Documentation Requested By Client
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Lionville Laboratory, Inc.

INORGANICS METHOD BLANK DATA SUMMARY PAGE 04/24/08

CLIENT: TNU-HANFORD F08-070 W3J]o? LVL LOT #: 0804L938
WORK ORDER: 11343-606-001-9999-00
REPORTING DILUTION
SAMPLE SITE ID ANALYTE RESULT UNITS  LIMIT FACTOR
BLANK10  0BLVIO037-MB1 Chromium VI 0.20 u MG/KG 0.20 1.0
BLANK10  DB8LN3A14-MBl Nitrate Nitrite 0.10 u MG/KG 0.10 1.0
HEEE0EEEE




Lionville Laboratory, Inc.
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INORGANICS ACCURACY REPORT 04/24/08

CLIENT: TNU-HANFORD F08-070 W37
WORK ORDER: 11343-606-001-9999-00

SAMPLE SITE ID ANALYTE

-001 B1TNRO Soluble Chromium VI
Insoluble Chromium VI
Nitrate Nitrite
Soluble Chromium VI
Insoluble Chromium VI
BLANK1O 0BLN3IAL4-MBL Nitrate Nitrite
Nitrate Nitrite MSD

BLANK10 0BLVIO3T7-MEL

SPIKED
SAMPLE

LVL LOT #:

INITIAL
RESULT

08041938
SPIKED

AMOUNT %RECOV
4.2 99.2
1170 102.6
49.4 89.7
4.0 101.6
1230 103.8
5.0 96.6
5.0 94 .4

DILUTION
FACTOR (SPK)

BEOBnEaayY
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Lionville Laboratory, Inc.

INORGANICS DUPLICATE SPIKE REPORT 04/24/08

CLIENT: TNU-HANFORD F08-070 W16 LVL LOT #: 0804L938
WORK ORDER: 11343-606-001-9999-00

o SPIKE#1 SPIKE#2
SAMPLE SITE ID ANALYTE $RECOV %RECOV $DIFF

BLANK10 08LN3Al4-MB1 Nitrate Nitrite 96.6 94 .4 2.3

BEOBEnBEaas

R R R RO R R R R R R R R R R R R R R RO s
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Lionville Laboratory, Inc.

INORGANICS PRECISION REPORT 04/24/08

CLIENT: TNU-HANFORD FO8-070 WHToA . LVL LOT #: 0804L938
WORK ORDER: 11343-606-001-3955-00
INITIAL DILUTION

SAMPLE SITE ID ANALYTE RESULT REPLICATE RFD FACTOR (REP)
-001REP B1TNRO % Solids 95.9 95.6 0.31 1.0

Chromium VI 0.21u 0.21u NC

Nitrate Nitrite 22.5 23.3 3.7

HEOERERES
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Date: 14 June 2010

To: CH2M Hill (technical representative)

From: Analytical Quality Associates, Inc.

Project: 200 TW 1 & 2

Subject: Radiochemical - Sample Data Groups (SDGs) H3702 and WSCF20080683

INTRODUCTION

This memorandum presents the results of data validation for SDG H3702 prepared by Eberline
Services and SDG WSCF20080683 prepared by WSCF Analytical Laboratories. The sample
validated along with the analytical methods is provided in the following table.

Sample ID Sample Date | Media | Validation Level Analytical Methods

B1TNRO 4/01/2008 Soil C See note |

1 — C-14, Ni-63, Np-237, 1-129, Isotopic-Th, Ra-226, Ra-228, Tritium and Tc-99

Data validation was conducted in accordance with the CHPRC validation statement of work and
the Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable Unit Remedial
Investigation/Feasibility Study, Appendix A, DOE/RL-2007-18, Rev. 1 (SAP). 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 and Sample Preservation

Holding times are calculated from Chain-of-Custody forms to determine the validity of the
results. The maximum holding time for radiochemical analysis is 180 days, or five half-lives,
whichever is shorter. There are no specific preservation requirements for radiochemical
soil/solid analysis.

The sample was analyzed within the prescribed holding times.

e Blanks

The blank data results are reviewed to assess the extent of contamination introduced through
sampling, sample preparation, and analysis.
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Laboratory Blanks

All laboratory blank results were acceptable.
Trip Blanks

No trip blanks were submitted for analysis.
Field Blanks

No field blanks were submitted for analysis.

Equipment Blanks

No equipment blanks were submitted for analysis.
e Accuracy

Accuracy is evaluated by reviewing matrix spike sample results, laboratory control sample
results, and chemical recovery factors. Chemical recovery factors are determined through use of
a carrier or tracer and provide assessment of the chemical separation process that is affected by
the laboratory procedure, sample matrix, and/or interference. Chemical recovery factors are used
to correct sample concentration, uncertainty, and MDC results. According to the SAP, the
laboratory control sample accuracy limits are 65% to 135% for Sr-89/90, Tc-99, tritium, and
alpha spectrometry analytes, and the statistical ones established by the analytical laboratory if
more stringent. The laboratory control sample accuracy limits are 70% to 130% for all other
radiochemical analytes, and the statistical ones established by the analytical laboratory if more
stringent. The matrix spike sample accuracy limits are the ones specified by the DV procedure.
The limits for reported analytes not listed in the SAP are specified by the DV procedure.

Matrix Spike (MS) Samples

All MS recoveries were acceptable with the following exceptions.

For SDG H43702, MS analyses were not performed for trittum, C-14 and Ra-226. The tritium
result for sample BITNRO was a non-detect and should be qualified as an estimate and flagged
“UJ,” and the C-14 and Ra-226 results were detects and should be qualified as estimates and
flagged “J.”

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable.

Carrier/Tracer Recovery Factors

All carrier/tracer recovery factors were acceptable.



Page 146 of 187

e Precision

Precision is evaluated by reviewing laboratory duplicate, field duplicate, and field split sample
results. These QC results provide information on the laboratory reproducibility and whether
sampling activities are adequate to acquire consistent sample results. According to the SAP, the
relative percent difference (RPD) limits are £35%. The RPD limits for reported analytes not
listed in the SAP are specified by the DV procedure. When duplicate RPDs exceed the limits
and have associated results <5X the SAP required detection limits with differences <2X the
required detection limits no precision infraction occurred. When no required detection limits are
provided and the sample and duplicate results are statistically equal (Duplicate Error Ratio <3)
no precision infraction occurred.

Laboratory Duplicate Samples

All laboratory duplicate results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

Field Split Samples

No field splits were submitted for analysis.
e Detection Limits

Reported MDCs are compared against the contractually required detection limits (CRDLSs) to
ensure that laboratory detection limits meet the required criteria.

All reported sample MDCs with associated non-detected sample results were below the CRDLs.
e Completeness

SDGs H3702 and WSCF20080683 were 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

Minor deficiencies leading to qualification of sample BITNRO tritium, C-14 and Ra-226 results
as estimates were due to lack of MS analyses.

REFERENCES

HNF-20434, Rev. 0, Data Validation Procedure for Radiochemical Analyses, June 2004.

DOE/RL-2007-18, Rev. 1, Sampling and Analysis Plan for the 200-BP-5 Groundwater Operable
Unit Remedial Investigation/Feasibility Study, Appendix A.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers that may be applied by data validators in compliance with the CHPRC statement of
work are as follows:

e U — The constituent was analyzed for and was not detected. The data should be considered
usable for decision-making purposes.

e UJ — The constituent was analyzed for and was not detected. Due to a quality control
deficiency identified during data validation the value reported may not accurately reflect the
MDC. The data should be considered usable for decision-making purposes.

e J — Indicates the constituent was analyzed for and detected. The associated value is
estimated due to a quality control deficiency identified during data validation. The data
should be considered usable for decision-making purposes.

e UR — Indicates the constituent was analyzed for and not detected; however, due to an
identified quality control deficiency the data should be considered unusable for decision-
making purposes.

e R —Indicates the constituent was analyzed for and detected; however, due to an identified
quality control deficiency the data should be considered unusable for decision-making
purposes.
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Appendix 2

Summary of Data Qualification
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Radiochemical Data Qualification Summary

SDGs: H3702 & . .
WSCSFZOO8O683 Reviewer: AQA | Project: 200 TW 1 & 2 Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
Tritium Ul B1TNRO Lack of MS data
C-14 & Ra-226 J B1TNRO Lack of MS data

Comments: None
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Appendix 3

Annotated Laboratory Reports



EBERLINE
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SAMPLE DELIVERY GROUP H3702

SERVICES/RICHMOND

7087-001 B1TNRO
DATA SHEET
SDG 7087 Client/Case no Hanford SDG H3702
Contact Melissa C. Mannion Contract No. 33677
Lab sample id R804167-01 Client sample id B1TNRO
Dept sample id 7087-001 Location/Matrix C5857, I-098 SOLID
Received 04/29/08 Collected/Weight 04/01/08 08:20 157 g
% solids 89.3 Custody/SAF No F08-070-028 F08-070
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST
Tritium U 10028-17-8 0 2.5 4.28 400 U H
Carbon 14 J] 14762-75-5 16.8 2.3 3.02 50.0 C
Nickel 62 13981-37-8 -1.50 1.9 3.27 30.0 U NI L
Technetium 99 14133-76-7 3.98 0.30 0.288 12.0 TC
Thorium 228 14274-82-9 0.832 0.36 0.366 1.00 TH
Thorium 230 14269-63-7 0.473 0.30 0.226 1.00 TH
Thorium 232 TH-232 0.7698 0.30 0.226 1.00 TH
Todine 129 15046-84-1 0.090 0.59 1.35 2.00 U I
Radium 226 J 13982-63-3 0.608 0.10 0.084 0.100 RAD
Radium 228 15262-20-1 1.65 0.44 0.999 1.00 AC
200TW1 QU Charactrzn 299E33342-Soil
= =
6-14-2010
Lab id EBRLNE
Protocol Fluor
DATA SHEETS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 11 Report date 06/13/08
5500001 S
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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W.O. No. R8-04-167-7087

Case Narrative

Fluor Hanford Inc.

SDG H3702

Pa9e1of2

1.0

2.0

GENERAL

Fluor Hanford Inc. (FH) Sample Delivery Group H3702 was composed of one solid (soil)

sample designated under SAF No. F08-070 with a Project Designation of:

200-TW-1 OU Characterization for Well 299-E33-342 — Soil.

The sample was received as stated on the Chain-of-Custody document. Any
discrepancies are noted on the Eberine Services Sample Receipt Checklist.

ANALYSIS NOTES

21

2.2

2.3

24

2.5

2.6

2.7

2.8

Tritium Analysis

No problems were encountered during the course of the analyses.

Carbon-14 Analysis

No problems were encountered during the course of the analyses.

Nickel-63 Analysis

No problems were encountered during the course of the analyses.

Technetium-99 Analysis

No problems were encountered during the course of the analyses.

lodine-129 Analysis

No problems were encountered during the course of the analyses.

Radium-226 Analysis

No problems were encountered during the course of the analyses.

Radium-228 Analysis

No problems were encountered during the course of the analyses.

Isotopic Thorium Analysis

No problems were encountered during the course of the analyses.
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Eberline Services Fluor Hanford Inc.
W.O. No. R8-04-167-7087 SDG H3702
Case Narrative Page2of2

3.0 Case Narrative Certification Statement

“I certify that this data package is in compliance with the SOW, both technically
and for completeness, for other than the conditions detailed above. Release of the
data obtained in this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature.”

Melissa C. Mannion Date
Senior Program Manager
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Attachment 2
Narrative
WSCF20080683

Introduction

Three S&GRP samples were received at the WSCF Laboratory on April 1, 2008. Two of the
samples were analyzed for the analytes indicated on the attached copy of the chain of custody
(COC) form in accordance with the Groundwater Remediation Program — Letter of Instruction,
referenced in the cover letter. Analysis of the high concentration VOA sample and the associated
Methanol Blank (B1TNP9) were not required.

The narrative (Attachment 2) will address sample characteristics, analyses requested and general
information in performance of the analytical methods. A Data Summary Report (Attachment 3)
includes analytical results, a comment report detailing method abnormalities, tentatively
identified peaks if applicable, method references, and Laboratory QC information as applicable.
Copies of the chain of custody and sample receipt documentation are included as Attachment 4.
Additionally, a copy of the sample record sheet is included as Attachment 5.

It should be noted that the attached chain of custody was stamped “ICED” by the WSCF
Laboratory Sample Custodian during sample receiving, indicating the presence of ice in the
sample container.

Analytical Methodology for Requested Analyses

Refer to WSCF Method References Report, pages 11 through 13, for a complete listing of
approved analytical methods.

Inorganic Comments

Ammonia — The hold time requirement for this analysis was met. A Duplicate, Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per GRP Letter of Instruction. See page 19 for QC details. Analytical Note(s):

o Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# B1TN41
(SDG# 20080591, SAF# F08-070).

e Sample result was D flagged (dilution).

e Matrix Spike and Matrix Spike Duplicate recoveries were less than established laboratory
limits. Sample result was N flagged.

All other QC controls are within the established limits.

Anions — Holding time requirements for this analysis were met. A Duplicate, Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per GRP Letter of Instruction. See pages 20 through 21 for QC details. Analytical
Note(s):

5 of 63
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Narrative
WSCF20080683

e Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# B1TN41
(SDG# 20080591, SAF# F08-070).

e Sample results were D flagged if dilution(s) were required.

e Sample results that were less than the reportable limit, however greater than the method
detection limit were B flagged.

All QC controls are within the established limits.

Cyanide — The hold time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group per
GRP Letter of Instruction. See page 22 for QC details. Analytical Note(s):

All QC controls are within the established limits.

ICP-AES Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per the GRP Letter of Instruction. See pages 23 through 24 for QC details. Analytical
Note(s):

e Matrix Spike and Matrix Spike Duplicate were analyzed on sample# BITN41 (SDG#
20080591, SAF# F08-070).

e Lithium - Due to possible Calcium interface, the spectrum was manually checked and
calculated. Sample result was E flagged (estimate).

e Aluminum, Iron and Sodium sample results exceeded spiking levels by a factor of 4.
Spike recoveries are not valid. Check and high standards were analyzed to ensure sample
result linearity because the sample results were greater than the calibration standard.

e No Lithium present in LCS.
All other QC controls are within the established limits.

ICP-MS Metals — The hold time requirements for this analysis were met. A Matrix Spike,
Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery
group per the GRP Letter of Instruction. See pages 25 through 28 for QC details. Analytical
Note(s):

e Barium and Manganese — Spike recoveries biased low. Sample results were N flagged.

e Antimony, Lead and Thallium — Laboratory Control Sample recoveries were less than
established limits. Lead result was E flagged.

All other QC controls are within the established limits.

6 of 63
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Organic Comments
All organic results corrected for moisture and reported on a dry weight basis.

Alcohol/Glycols - The hold time requirement for this analysis was met. A Duplicate, Matrix
Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this
delivery group per GRP Letter of Instruction. See page 35 for QC details. Analytical Note(s):

e Duplicate, Matrix Spike and Matrix Spike Duplicate were analyzed on sample# B1TNP6
(SDG# 20080639, SAF# F08-070).

All QC controls are within the established limits.

Semi-VOA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group
per the GPP Letter of Instruction. See pages 36 through 41 for QC details. Analytical Note(s):

e Sample results that were less than the lowest calibration standard, however greater than
the method detection limit were J flagged.

All QC controls are within the established limits.

TPHD-WA — The hold time requirements for this analysis were met. A Matrix Spike, Matrix
Spike Duplicate, Blank and Laboratory Control Sample were analyzed with this delivery group.
See page 42 for QC details. Analytical Note(s):

e Matrix Spike and Matrix Spike Duplicate were analyzed on sample# BI1TFCO (SDG#
20080715, SAF# F08-066).

All QC controls are within the established limits.

VOA - The holding time requirement for this analysis was met. A Matrix Spike, Matrix Spike
Duplicate, Blank and Laboratory Control Sample, were analyzed with this delivery group per the
GRP Letter of Instruction. See pages 43 through 45 for QC details. Analytical Note(s):

e Analysis of the high concentration VOA sample and the associated Methanol Blank
(BITNP9) were not required.

All QC controls are within the established limits.

Rad Chem — There are no hold times associated with WSCF’s radiochemical methods. A
Duplicate, Matrix Spike, Matrix Spike Duplicate, Blank and Laboratory Control Sample were
analyzed with this delivery group. See pages 49 through 54 for QC details. Analytical Note(s):

e Strontium-85 (tracer) — Blank recovery exceeded established laboratory limits due to low
sample activities. No flag issued.

7 of 63
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All other QC controls are within the established limits.
I certify that this data package is in compliance with the LOI, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this

hard copy data package has been authorized by the Laboratory Analytical Manager and Client
Services as verified by the following signatures.

4 Uit 77, o

WSCF Analytical Laboratory Manager WSCEF Client Services

8 of 63
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Appendix 5

Data Validation Supporting Documentation
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APPENDIX A
RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION @

LEVEL: A B D E

PROJECT: 200 TW 1 & 2 DATA PACKAGE: VSR10-020

VALIDATOR: Carl Schloesslin | LAB: Eberline and WSCF | DATE: 6-14-2010

| SDG: H3702 & WSCF20080683
ANALYSES PERFORMED

Gross Alpha/Beta Strontium-90 Technetium-99 X Alpha Spectroscopy X Gamma Spectroscopy

Total Uranium Radium-226, Radium-228 Tritium X Carbon-14 X Nickel-63 X lodine-129 X

SAMPLES/MATRIX Soil sample

SDG H3702: B1TNRO

SDG WSCF20080683: B1TNRO - per VSR, validated Np-237 only for this SDG
L. COMPIELEIESS ...ttt ettt ettt ettt ettt et e et e eae et e e s e e asebeenseetseseesseeaeeseenns O N/A
Technical verification forms present?.........cceevieeiieiieriieeniienie et Yes @N/A
Comments: None
2. Tnitial Calibration (LEVES D, E) ...vv.ooveeeeeeoeeeeeeeeeeeeeeeeeeeeeseeeseeseseeeseseeseeessesesseeseseeeeees X Na
Instruments/detectors calibrated?.............coouviiiiiiiiiiiiiiecceeee e Yes No N/A
Initial calibration acceptable? ...........ccoiiieiiieiiiieeie e e Yes No N/A
Standards NIST traceable?.........ccuoii i e Yes No N/A
Standards EXPIred? .......cc.eeoiieiiiiieeiee et Yes No N/A
Calculation check acceptable? ...........ccooviiiiiiiiiiiieiee e Yes No N/A

Comments:
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3. Continuing Calibration (Levels D, E)......c.ccooiiiiiiiieieeieeieeeeeeeeeee e N N/A
Calibration checked within required freqUENCY? .......cceevcviieeciieeiiiecieece e Yes No N/A
Calibration check acceptable?..........coocuiieiiieeiiiecieeee e e Yes No N/A
Calibration check standards traceable?.............ccoceiiieiiiiiiienieci e Yes No N/A
Calibration check standards eXpired? ...........ccccoeviiiiieriiniieieee e Yes No N/A
Calculation check acceptable? ..........ccciieiiiieiiiieiieecee e Yes No N/A
Comments:

4. Background Counts (Levels D, E) .....cocovvoviiiiieeeeeieeeeeeeeeeeee e X NA
Background Counts checked within required frequency? ..........ccoeeveviiieiieeniieeenienn. Yes No N/A
Background Counts acceptable? ..........c.oooviiieiiieiiiiicieeeie e Yes No N/A
Calculation check acceptable? ...........ccooviiiiiiiiinieeeeeeee e e Yes No N/A

Comments:
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5. Blanks (Levels B, C, D, E) c.voioiiiiieeeee et O N/A
Method blank analyzed within required frequency?..........ccceevvveeviieecviieeiieeeieee S @ No N/A
Method blank results acceptable? ...........oooviieiiiiieiiieeeeee e No N/A
Analytes detected in method blank? ..............coociiiiiiiiiiiiiii e YesN/A
Field blank(s) analyZed? ..........cccoeiiiiiiiiiieiiieiee ettt Yes No
Field blank results acceptable? ..........ooviiiiiiiiiiiieie e Yes No @
Analytes detected in field blank(S)?........coovveeriieeiiieeeeeeeee e Yes No @
Transcription/Calculation Errors? (Levels D, E).....cccooiiiiiiiiiiiiiiiieccee Yes No t@

Comments: None

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E) .....cccceevvveennnn. O N/A
LCS /BSS analyzed within required frequency? No N/A
LCS/BSS recoveries acceptable?..........ooiiiiiieriiiiieiieeieeiie e No N/A

LCS/BSS traceable? (Levels DE) ..ooiiiiiiiiieceeee et Yes No
LCS/BSS expired? (Levels D,E) ..ot Yes No
LCS/BSS levels correct? (Levels DLE) ...coviiiiiiiiieeeceeeeee e Yes No

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

Comments: None

7. Chemical Carrier Recovery (Levels C, D, E) c..ooooeiiiiiiiiiieeeeeeee e O N/A
Chemical carrier added? ..........ccieiiiiiiiiiieieee e e No N/A
Chemical recovery acceptable?.........cooviveiiiiiiie et @ No N/A

Chemical carrier traceable? (Levels D, E ) .oooveieiiiieiieeeee e Yes No
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Chemical carrier expired? (Levels D, E) cooooviiiiiiiieieeeeee e Yes No @
Transcription/Calculation errors? (Levels D, E)..cccoeevvveeiiiiiiiieeeeeeeee, Yes No @

Comments: None

8. Tracer Recovery (Levels C, D, E ) cuooiiiiiiiiieee e O N/A
Tracer add@d?.........ooiiiiii e No N/A
Tracer 1eCOVEry acCePLable? .........oocuiiiiiiiieiieeii ettt YesN/A
Tracer traceable? (Levels D, E ) coooviiiiiieeeeeee e Yes No
Tracer expired? (Levels D, E)...ooeeeiieiiieeee e Yes No
Transcription/Calculation errors? (Levels D, E)..c.ovevviveiiieiiiieeeeeeee Yes No
Comments:

Tracer recovery for Tc-99 lab blank = 106% - does not affect field sample data.

9. Matrix Spikes (Levels C, D, E)..cccvieiiiieiieiecieeieeeseee ettt O N/A
Matrix SpiKe analyZed? .........eeecuviieiiiiieiieeeiee ettt Yes @N/A
Spike recoveries acCeptable? ..........ccciiiiiiiieiieie e No N/A
Spike source traceable? (Levels D, E) c..oooviiiiiiiiiiiieeeeeeee e Yes No
Spike source expired? Levels D, E)....ooooviiiiiiiiiiieiceeeeee e Yes No
Transcription/Calculation Errors? (Levels D, E) c..oovveeveiiiiiieieeee, Yes No \N/A
Comments:

H3702: Matrix spikes not performed for H-3, C-14 and Ra-226 analyses.
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10. Duplicates (Levels C, D, E) cuvoviiiiiieiicieceeee ettt O N/A
Duplicates Analyzed at required freqUENCY? .......cccvveviieeiiieeiiieeieeeee e No N/A
RPD Values Acceptable? ... (Ye9 No N/A
Transcription/Calculation Errors? (Levels D, E)....coccooiiiiiiiiiiiiiiieeee Yes No @
Comments: None

11. Field QC Samples (Levels C, D E)..ocvieuiiiieiiciceeeeeeeeee e O N/A
Field duplicate sample(s) analyzed? ..........ccccoeviiiiieiieniieieee et Yes No@
Field duplicate RPD values acceptable? ...........ccoocuieiieiiiiniienieeieeie e Yes No @
Field split sample(s) analyzed?.........coocvvieeiieeiiieeiee e Yes No @
Field split RPD values acceptable?..........cocvviiiiiiiiiiiiiie e Yes No @
Performance audit sample(s) analyzed?..........cooeeeverereineneineeneeniensisseseeseeeneeeene. Yes No Q/A)
Performance audit sample results acceptable?...........cocovvieriiiinieniiiinieceeeeee Yes No @
Comments: None

12. Holding Times (All levels)

Are sample holding times acceptable?............ccccieviiiiiiiiieiiieiee e No N/A

Comments: None
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13. Results and Detection Limits (ALl LEVEIS )..cvveeurieeuiiiiiiciiecieeeeeee e O N/A
Results reported for all required sample analyses?..........ccccveevveeeviieeiieeseieeeieeeen. No N/A
Results supported in raw data?(Levels D, E)..c.oooovieeiiiiiieieeeeeeeeeeee Yes No
Results Acceptable? (Levels D, E) ..oouiiiiiiiiiiieeeeeeeee e Yes No
Transcription/Calculation errors? (Levels D, E).....oocveiiiiiiiiiiiiiieieecee Yes No \N/A
MDA's meet required detection IHMItS? .........cccvveeciiieriiieniiieeie e No N/A
Transcription/calculation errors? (Levels D, E)...cccoeevviieiiiieiiieeceeeeee Yes No @

Comments: None
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Appendix 6

Additional Documentation Requested By Client
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H3702

7087-003 Method Blank
METHOD BLANK
SDG 7087 Client/Case no Hanford SDG H3702
Contact Melissa C. Mannion Contract No. 33677
Lab sample id R804167-03 Client sample id Method Blank
Dept sample id 7087-003 Material/Matrix SOLID
SAF No F08-070
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS  TEST
Tritium 10028-17-8 0.514 2.8 4.78 400 U H
Carbon 14 14762-75-5 2.12 2.3 3.75 50.0 U c
Nickel 63 13981-37-8 -1.45 1.8 3.16 30.0 U NI L
Technetium 99 14133-76-7 -0.005 0.14 0.486 12.0 U TC
Thorium 228 14274-82-9 0.156 0.25 0.418 1.00 U TH
Thorium 230 14269-63-7 0.031 0.19 0.237 1.00 U TH
Thorium 232 TH-232 -0.031 0.062 0.237 1.00 U TH
Iodine 129 15046-84-1 -0.273 0.58 1.32 2.00 U I
Radium 226 13982-63-3 0 0.037 0.071 0.100 U RA
Radium 228 15262-20-1 -0.192 0.35 0.978 1.00 U AC

200TW1 OU Charactrzn 299E33342-Soil

QC-BLANK #65614

Lab id EBRLNE
Protocol Fluor

METHOD BLANKS Version Ver 1.0

Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 8 Report date 06/13/08

AASAAMRRA TS
[ e = -
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H3702

7087-002 Lab Control Sample
LAB CONTROL SAMPLE
SDG 7087 Client/Case no Hanford SDG_H3702
Contact Meligsa C, Mannion Contract No. 33677
Lab sample id R8D41€7-02 Client sample id Lab Contreol Sample
Dept sample id 7087-002 Material/Matrix S0LID
SAF No F08-070
]
RESULT 20 ERR MDA RDL QUALI- ADDED 20 ERR REC 30 LMTS PROTOCOL
ANALYTE pCi/g {COUNT) pCi/fg pCi/fg FIERS TEST pCi/g pCifg % (TOTAL) LIMITS
Tritivm 581 14 5.25 400 615 25 94 84-116 80-120
Carbon 14 1480 14 3.46 50.0 1600 64 92 85-115 B80-120
Nickel 63 246 6.1 3.15 30.0 NI_L) 268 11 92 83-117 80-120
Technetium 99 110 2.4 0.542 12.0 TC 120 4.8 92 81-119% 80-120
Thorium 230 20.7 2.2 0.214 1.00 TH 21.%9 0.88 95 80-120 80-120
Iodine 129 134 1.5 1.88 2.00 I 127 5.1 106 69-131 80-120
Radium 226 6.41 0.32 0.082 0.100 RA 5.58 0.22 115 70-130 80-120
Radium 228 8.88 0.686 0.967 1.00 AC 5.52 0.38 93 81-119 80-120
200TW1 OU Charactrzn 299E33342-S0il
QC-LCS #65613
Lab id EBRLNE
Protocol Fluor
LAB CONTROL SAMPLES Version Ver 1.0
Page 1 Form DVD-LCS
SUMMARY DATA SECTION Version 3.06
Page 9 Report date 06/13/08
MAAMRMAMSAMA T
W 2
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H3702

7087-004 . B1TNRO
DUPLICATE
SDG 7087 Client/Case no Hanford SDG_H3702
Contact Melissa C. Mannion Contract No. 33677
DUFLICATE ORIGINAL
Lab sample id R804167-04 Lab sample id R804167-01 Client sample id B1TNRD
Dept sample id 7087-004 Dept sample id 7087-001 Location/Matrix C5857, I-098 SOLID
Received 04/29/08 Collected/Weight 04/01/08 08:20 157 g
% solids _89.3 % solids B9.3 Custody/SAF No F08-070-028 FO0B-070
DUPLICATE 20 ERR MDA RDL QUALI~ ORIGINAL 20 ERR MDA QUALI- RFPD 3o DER
ANALYTE pCifg {COUNT) pCi/g pCi/g FIERS  TEST pCi/g {COUNT) pCifg FIERS % TOT o
Tritium 0.729 2.5 4,32 400 u H ] 2.5 4 .28 u - 0.4
Carbon 14 15.8 2.2 3.02 50.0 C 16.8 2.3 3.0z [ 36 0.5
Nickel 63 -3.91 2.6 4.60 30.0 u NI L -1.50 1.9 3.27 U - 1.
Technetium 99 4,08 0.36 0.489 12.0 TC 3.98 0.30 0.288 2 33
Thorium 228 0.494 0.31 0.341 1.00 TH 0.832 0.36 0.366 51 109 1.
Thorium 230 0.522 0.31 0.235 1.00 TH 0.473 0.30 0.226 10 131
Thorium 232 0.645 0.31 0.235 1.00 TH 0.769 0.30 0.226 18 g3
Iodine 129 -0.2%96 0.68 1.56 2.00 u I 0.09¢0 ¢.59 1.35 o -
Radium 226 0.558 0.098 0.078 0.100 RA 0.608 0.10 0.084 9 50 .
Radium 228 1.66 0.44 0.989 1.00 AC 1.65 0.44 0.999 1 61
200TW1l OU Charactrzn 299E33342-So0il
QC-DUP#1 65615
r—__ Lab id EBRLNE
Protocol Fluor
DUPLICATES Version Ver 1.0
Page 1 Form DVD-DUP
SUMMARY DATA SECTION Version 3.06
Page 10 Report date 06/13/08
SCCCCCT 4




SpG 7087

Test TH Matrix SOLID

Contact Melisgsa C. Mannion
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H3702

LAB METHOD SUMMARY
THORIUM, ISOTOPIC IN SOLIDS

ALPHA SPECTROSCOPY

RESULTS
LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET  CLIENT SAMPLE ID

Thorium 230

Client Hanford

Contract No. 33677

Contract SDG H3702

Preparation batch 6150-050

REQ4167-01 7087-001 B1TNRO 0.473
RBO4167-02 7087-002 Lab Control Sample ok
RB04167-03 7087-003 Method Blank U
RBO4167-04 7087-004 Duplicate (RBO4167-01) ok
Nominal values and limits from method RDLs (pCi/g) 1.00

200TW1 OU Charactrzn 299E33342-Soil

METHOD PERFORMANCE

LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAT.-
SAMPLE ID TEST FIX CLIENT SAMPLE ID pCifg g FAC TION ¥ % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 6150-050 2¢ prep error B.0 % Reference Lab Notebook #6150, pg. 55
RB04167-01 B1TNEO 0.366 0.250 S0 174 63 06/02/08 06/03 8S-061
REBO4167-02 Lab Control Sample 0.214 0.250 817 186 06/02/08 06/05 SS-037
RE04167-03 Method Blank 0.418 0.250 84 186 06/02/08 06/05 S8-038
RBO4167-04 Duplicate (R804167-01) 0.341 0.250 86 174 63 06/02/08 06/03 SS-064
Nominal values and limits from method 1.00 0.250 20-105 150 180
PROCEDURES REFERENCE THISO_IE PLATE AEA AVERAGES + 2 SD MDA 0.335 + 0.173
SPP-061 Determination of Moisture Content in Solid Samples FOR 4 SAMPLES YIELD 87 + 5
rev O
SPP-071 Soil Dissolution, > 1.0g Aliquot, rev 5
CP-900 Thorium in Water and Dissolved Scolid Samples by
Extraction Chromatography, rev 1
CP-008 Heavy Element Electroplating, rev 9
Lab id EBRLNE
brotocol Fluor
METHOD SUMMARIES Version Ver 1.0
Page 1 Form DVD-LMS
SUMMARY DATA SECTION Version 3.06
Dage 12 Report date 06/13/08
CGCGC0001 6



Page 180 of 187

EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H3702
Test AC _ Matrix SOLID Client Hanford
$DG 7087 LAB METHOD SUMMARY Contract No. 33677
Contact Melissa C. Mannion RADIUM 228 IN SOLIDS Contract SDG _H3702

BETA COUNTING

RESULTS
LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET  CLIENT SAMPLE ID Radium 228

Preparation batch 6150-050

RBO4167-01 7087-001 B1TNRO 1.65
RB04167-02 7087-002 Lab Control Sample ok
REB04167-03 7087-003 Methed Blank U
R804167-04 7087-004 Duplicate {RB04167-01) ok
Nominal wvalues and limits from method RDLs (pCi/g) 1.00

200TW1 OU Charactrzn 299E33342-So0il

METHOD PERFORMANCE

LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAT.-

SAMPLE ID TEST FIX CLIENT SAMPLE ID pCi/g q FAC TION ¥ % min keV KeV HELD FREPARED YZED DETECTOR

Preparation batch 6150-050 20 prep error 10.4 % Reference Lab Notebook #6150, pg. 55

RB04167-01 B1TNRO 0.999 1.00 75 150 69 06/09/08 06/09 GRB-221

RB04167-02 Lab Control Sample 0.967 1.00 73 150 06/09/08 06/0%9 GRB-222

RE04167-03 Method Blank 0.978 1.00 T4 150 06/09/08 06/09 GRB-223

RB04167-04 Duplicate (R804167-01) 0.989 1.00 T4 150 69 06/0%/08 06/09 GRB-224

Nominal values and limits from method 1.00 1.00 100 180

PROCEDURES REFERENCE RAISO_SEP GPC AVERAGES + 2 5D MDA 0.983 + 0.028

SPP-071 Soil Disseolution, = 1.0g Aliguot, rev 5 FOR 4 SRAMFLES YIELD 74 + 2
DWP-894 Sequential Separation of Actinium-228 and

Radium-226 in Drinking Water (»1 Liter Aliquot),

rev 0
Lab id EBRLNE
Protocol Fluor
METHOD SUMMARIES Version Ver 1.0
Page 2 Form DVD-IMS
SUMMARY DATA SECTION Version 3.06
Page 13 Report date 06/13/08

NNVl A4 ==
U\JUUUGI i
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H3702
Test TC _ Matrix SOLID Client Hanford
SDG 7087 LAB METHOD SUMMARY Contract No. 33677
Contact Melissa C. Mannion TECHNETIUM 99 IN SOLIDS Contract SDG H3702

BETA COUNTING

RESULTS
LAB RAW SUF- Technetium
SAMPLE ID TEST FIX PLANCHET CLIENT SAMPLE ID 99

Preparation batch 6150-050

REB04167-01 7087-001 B1TNRO 3.98
RE04167-02 7087-002 Lab Control Sample ok
RB04167-03 7087-003 Method Blank u
RB04167-04 7087-004 Duplicate (RB04167-01) ok
MWominal values and limits from method RDLg (pCi/q) 12.0

200TW1l OU Charactrzn 299E33342-So0il

METHOD PERFORMANCE

LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

SAMPLE ID TEST FIX CLIENT SAMPLE ID pCi/g q FAC TION % ¥ min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6150-050 2¢ prep error 13.2 ¥ Reference Lab Notebook #6150, pg. 55

RE04167-01 B1TNRO 0.288 1.00 91 178 58 05/22/08 05/29 GRB-230

R804167-02 Lab Control Sample 0.542 1.00 100 50 05/22/08 05/27 GRE-232

RE804167-03 Method Blank 0.486 1.00 106 50 05/22/08 05727 GRB-222

REB04167-04 Duplicate (R804167-01} 0.489 1.00 58 178 58 05/22/08 05/29 GRB-231

Nominal wvalues and limits from method 12.0 1.00 20-105 50 180

PROCEDURES REFERENCE TC99_TR_SEP_GPC AVERAGES + 2 SD MDA 0.451 + 0.224

SPP-062 Sample Aliquoting, rev O FOR 4 SAMPLES YIELD 839 ES 43
CP-431 Technetium-99 Purification of Scil or Resin by

Extraction Chromatography, rev 2
CP-008 Heavy Element Electroplating, rev 9

METHOD SUMMARIES
Page 3
SUMMARY DATA SECTION
Page 14

Lab id EERLNE

Protocol Fluor

Ver

Ver

Report date DG{leOB

sion Ver 1.0
Form DVD-LMS

sion 2.06
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H3702

Test I Matrix SOLID Client Hanford
SDG 7087 LAB METHOD SUMMARY Contract No. 33677
Contact Melissa C. Mannion IODINE 129 IN SOLIDS Contract SDG _H3702

GAMMA. SPECTROSCOPY

RESULTS
LAB RAW SUF-
SAMPLE ID TEST PIX PLANCHET  CLIENT SAMPLE ID Iodine 129

Preparation batch 6€150-050

RE8Q4167-01 T087-001 B1TNRO u
RE804167-02 T087-002 Lab Control Sample ok
R804167-03 7087-003 Method Blank o
R804167-04 T7087-004 Duplicate (R804167-01) - o
Nominal wvalues and limits from method RDLe (pCi/g) 2.00

200TW1 OU Charactrzn 299E33342-So0il

METHOD PERFORMANCE

LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL.-
SAMPLE ID TEST FIX CLIENT SAMPLE ID pCi/g g FAC TION % ¥ min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 6150-050 20 prep error 19.4 % Reference Lab Notebook #6150, pg. 55
RE04167-01 B1TNRO 1.35 1.00 59 808 65 06/05/08 06/05 XSPEC-004
RE804167-02 Lab Control Sample 1.88 1.00 8l 808 06/05/08 06/05 XSPEC-002
RBO4167-03 Method Blank 1.32 1.00 78 623 06/05/08 06/06 XSPEC-004
R804167-04 Duplicate (R804167-01) 1.56 1.00 68 623 66 06/05/08 O06/06 XSPEC-002
Nominal values and limits from method 2.00 1.00 20-105 300 180
PROCEDURES REFERENCE I129 _SEP_LEPS_GS AVERAGES + 2 8D MDA 1.53 + 0.516
SPP-062 Sample Aliguoting, rev 0 FOR 4 SAMPLES YIELD 72 * 20
SFP-060 S0il Preparation, rev 0
CP-024 Iodine-129, Sample Dissolution, rev 5
CP-530 Iodine-129 Purification, rev 1

Lab id EBRLNE

Protocol Fluor

METHOD SUMMARIES Version Ver 1.0
Page 4 Form DVD-IMS
SUMMARY DATA SECTION Version 3.06
Page 15 Report date 06/13/08
CcCCCCh81 &
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EBERLINE SERVICES/RICHMOND

SDG 7087

Test C Matrix SOLID

SAMPLE DELIVERY GROUP H3702

LAB METHOD SUMMARY

Contract No.

Client Hanfo

rd

33677

Contact Melissa C. Mannion CARBON 14 IN SOLIDS Contract SDG H3702
LIQUID SCINTILLATION COUNTING
RESULTS
LAB RAW SUF-
SAMPLE 1D TEST FIX PLANCHET CLIENT SAMPLE ID Carbon 14
Preparation batch 6150-050
RB04167-01 7087-001 B1TNRO 16.8
RE8O4167-02 7087-002 Lab Control Sample ok
RED4167-03 7087-003 Method Blank U
RB04167-04 7087-004 Duplicate (R804167-01) ok
Nominal values and limits from method RDLs (pCi/qg) 50.0

200TW1 OU Charactrzn 299E33342-Spil

METHOD PERFORMANCE

LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANATL-
SAMPLE 1D TEST FIX CLIENT SAMPLE ID pCi/g g FAC TION % min keV EKeV HELD PREPARED YZED DETECTOR
Preparation batch 6150-050 20 prep error 10.0 % Reference Lab Notebook #6150, pg. 55
RE804167-01 B1TNRO 3.02 0.458 100 50 62 05/29/08 06/02 LSC-004
RB04167-02 Lab Control Sample 3.46 0.400 100 50 05/29/08 06/02 LSC-004
REQ04167-03 Method Blank 3.758 0.400 100 50 05/29/08 06/02 LSC-004
R804167-04 Duplicate (R804167-01) 3.02  0.456 100 50 62 05/29/08 06/02 LSC-004
Nominal values and limits from method 50.0 0.400 10 180
PROCEDURES REFERENCE Cl4_COX_LSC AVERAGES + 2 SD MDA 3.31 + 0.716
CP-251 Tritium/Carbon-14 Oxidation, rev 8 FOR 4 SAMPLES YIELD _100 + 0
Lab id EBRLNE
Protocol Fluor
METHOD SUMMARIES Version Ver 1.0
Page 5 Form DVD-LMS
SUMMARY DATA SECTION Version 3.06
Page 16 Report date 06{13{03
NN
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H3702

Test H Matrix SOLID Client Hanford
SDG 7087 LAB METHOD SUMMARY Contract No. 33677
Contact Melissa C. Mannion TRITIUM IN SOLIDS Contract SDG H3702

LIQUID SCINTILLATION COUNTING

RESULTS
LAB RAW SUF-
SAMPLE ID TEST FIX PLANCHET  CLIENT SAMPLE ID Tritium

Preparation batch 6150-050

RB804187-01 7087-001 B1TNRO u
R804167-02 7087-002 Lab Control Sample ok
R804167-03 T087-003 Method Blank u
RB04167-04 7087-004 Duplicate (R804167-01) = 5]
Wominal values and limits from method RDLs (pCi/g) 400

200TW1l OU Charactrzn 299E33342-80il

METHOD PERFORMANCE

LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
SAMPLE ID TEST FIX CLIENT SAMPLE ID pCi/g g FAC TION H % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 6150-050 20 prep error 10.0 % Reference Lab Notebook #6150, pg. 55
R804167-01 B1TNRO 4.28  0.458 100 50 59 05/29/08 05/30 LSC-00s8
RB04187-02 Lab Control Sample 5.25 0.400 100 50 05/29/08 05730 ©LSC-006
R804167-03 Method Blank 4.78 0.400 100 50 05/29/08 05/30 LSC-006
R804167-04 Duplicate (R804167-01) 4,32 0.456 100 50 59 05/29/08 05/30 LSC-006
Nominal walues and limits from method 400 0.400 25 180
PROCEDURES REFERENCE TRITIUM COX_LSC AVERAGES + 2 SD MDA 4.66 % 0.911
CPp-251 Tritium/Carbon-14 Oxidation, rev 8 l FOR 4 SAMPLES YIELD 100 + 0
Lab id EBRLNE W
Protocol Fluor
METHOD SUMMARIES Version Ver 1.0
Page & Form DVD-1MS
SUMMARY DATA SECTION Version 3.06
Page 17 Report date D6/13/08




Test NI L Matrix SOLID
8DG 7087

Contact Melissa C. Mannion
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H3702

LABE METHOD SUMMARY

NICKEL 63 IN SOLIDS

LIQUID SCINTILLATION COUNTING

Client Hanford

Contract No. 33677

Contract SDG H3702

RESULTS

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET CLIENT SAMPLE ID Nickel 63
Preparation batch 6150-050

R804167-01 7087-001 B1TNRO u
R804167-02 7087-002 Lab Control Sample ok
R804167-03 7087-003 Method Blank U
RB04167-04 7087-004 Duplicate (R804167-01) - u
Nominal values and limits from method RDLs (pCi/qg) 30.0

200TW1 OU Charactrzn 299E33342-Soil

METHOD PERFORMANCE

LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

SAMPLE 1D TEST FIX CLIENT SAMPLE ID pCi/g g FAC TION % ¥ min keV FKeV HELD PREPARED YZED DETECTOR

Preparation batch 6150-050 20 prep error 11.2 % Reference Lab Notebook #6150, pg. 55

R804167-01 B1TNRO 3.27 0.500 92 50 57 05/28/08 05/28 LSC-004

RB04167-02 Lab Contreol Sample 3.15 0.500 96 50 05/28/08 05/28 LSC-004

R804167-03 Method Blank 3.16 0.500 96 50 05/28/08 05/28 LSC-004

RBO4167-04 Duplicate (R804167-01) 4.60 0.500 67 50 57 05/28/08 05/28 LSC-004

Nominal values and limits from method 30.0 0.500 30-105 25 180

PROCEDURES REFERENCE NI&3_LSC AVERAGES + 2 5D MDA 3.54 & 1.41

SPP-071 Soil Dissolution, > 1.0g Aliquot, rev 5 FOR 4 SAMPLES YIELD 88 + 28
CP-280 Nickel-63 Purification, rev 2

METHOD SUMMARIES
Page 7
SUMMARY DATA SECTION
Page 1B

Lab id EBRLNE
Protocol Fluor
Version Ver 1.0
Form DVD-LMS
Version 3.06

Report date 06/13/08
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SDG 7087

Test RA Matrix SOLID

Contact Melissa C. Mannion
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EBERLINE SERVICES/RICHMOND

SAMPLE DELIVERY GROUP H3702

LAB METHOD SUMMARY

RADIDM 226 IN SOLIDS

RADON COUNTING

Client Hanford

Contract No. 336

77

Contract SDG_H37

02

RESULTS

LAB RAW SUF-

SAMPLE ID TEST FIX PLANCHET CLIENT SAMPLE ID Radium 226
Preparation batch 6150-050

REB04167-01 7087-001 B1TNRO 0.608
RB04167-02 7087-002 Lab Control Sample ok
RB04167-03 7087-003 Method Elank u
RB04167-04 7087-004 Duplicate (RB04167-01) ok
Nominal values and limits from method RDLs (pCi/g) 0.100

200TW1 OU Charactrzn 299E33342-Soil

METHOD PERFORMANCE

LAB RAW SUF-

MDA ALIQ PREP DILU-

SAMPLE ID TEST FIX CLIENT SAMPLE ID pCi/g g FAC TION

YIELD EFF COUNT FWHM DRIFT DAYS

%

% min keV KeV

HELD PREPARED

YZED DETECTOR

Preparation batch 6150-050

20 prep error 16.4 % Reference Lab Notebook #6150, pg. 55

REB04167-01 B1TNRO 0.084 1.00 100 73 56 05/27/08 05/27 RKN-011

RBO4167-02 Lab Control Sample 0.082 1.00 100 T3 05/27/08 05/27 RN-012

RBO4167-03 Method Blank 0.071 1.00 100 T3 05/27/08 05/27 RN-013

RBO4167-04 Duplicate (RB04167-01) 0.078 1.00 100 73 56 05/27/08B 05/27 RN-014

Nominal values and limits from method 0.100 1.00 20-105 50 180

PROCEDURES REFERENCE 902.1_RA226_LUC AVERAGES + 2 SD MDA 0.079 = 0.011

SPP-071 S0il Disscolution, > 1.0g Aliguot, rev 5 FOR 4 SAMPLES YIELD _100 + 0
CP-881 Radium-226 in Water and Dissolved Samples, rev 1

METHOD SUMMARIES
Page 8
SUMMARY DATA SECTION
Page 19

Lab
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