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Date: 22 August 2007

To: Fluor Hanford Inc. (technical representative)

From: Analytical Quality Associates, Inc.

Project: CPP 200 Area

Subject: Volatile Organics - Sample Data Group (SDG) W04150

INTRODUCTION

This memorandum presents the results of data validation for SDG W04150 prepared by
STL St. Louis. A list of samples validated along with the analytical methods is provided
in the following table.

Sample ID | Sample Date | Media | Validation Level | Analytical Methods

B195W2 07/21/04 Soil C 8260B

Data validation was conducted in accordance with the FHI validation statement of work
and the Sampling and Analysis Plan for Additional Remedial Investigation Activities at
the 216-A-4 Crib and the 200-E-102 Trench, DOE/RL-2006-47, Rev. 0 (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 chilling to 4 degrees Celsius.

Sample B195W2 was properly preserved but analyzed beyond the holding time and
within 2X the holding time. Sample results for methylene chloride and styrene were
detects and should be qualified as estimates and flagged “J.” The sample result for
acetone was detected and would be flagged as “J,” but was further qualified as a non-
detect estimate at the RDL due to blank contamination. The result was changed to 22, the
RDL, and flagged “UJ”. The remaining sample results were non-detects and should be
qualified as estimates and flagged “UJ.”

Page 1 of 174



¢ 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 with the following exception. The acetone
laboratory blank result was > the method detection limit (MDL). The sample result for
acetone was a detect at < the required detection limit (RDL) and <10X the blank result
and would be qualified as non-detect at the RDL (22) and flagged “U,” but was further
qualified as a non-detect estimate and flagged “UJ” due to a holding time infraction. The
result is changed from the detected 11 to 22 (the RDL) and flagged as “UJ.”

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 matrix spike and laboratory

control sample accuracy limits are 70% to 130%. 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 exceptions. The MSD
recovery for 1,2-dichloropropane was below the lower acceptance limit. The associated
sample result was a non-detect and should be qualified as an estimate and flagged “UJ.”
The MS recovery for 1,2-dichloroethene (total) was above the upper acceptance limit.
The associated sample result was a non-detect and should not be qualified for the MS
infraction. 1-Butanol was not represented in the MS/MSD spiking solution. The
associated sample result was a non-detect and should be qualified as an estimate and
flagged “UJ.”
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Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable with the following exception. 1-Butanol was not
represented in the LCS spiking solution. The associated sample result was a non-detect
and should be qualified as an estimate and flagged “UJ.”

e Precision

Precision is evaluated by reviewing MS/MSD results and field duplicate 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 limits are £30%. The limits for reported analytes not
listed in the SAP are specified by the DV procedure.

MS/MSD Samples

All MS/MSD relative percent difference values were acceptable.

Field Duplicate Samples

No field duplicates 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.

e Completeness
SDG W04150 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 a
holding time infraction, laboratory blank contamination, a MSD recovery infraction, and
lack of LCS and MS/MSD data. See the table in Appendix 2 for a listing of all affected
sample results.
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REFERENCES

FHI, Contract #29774, Validation of Radiological and Chemical Analytical Data, Fluor
Hanford Incorporated, August 24, 2006.

DOE/RL-2006-47, Rev. 0, Sampling and Analysis Plan for Additional Remedial
Investigation Activities at the 216-A-4 Crib and the 200-E-102 Trench, October 2006.
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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 FHI 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: W04150

Reviewer: AQA

Project: CPP 200 Area

Page 1 of 1

Analyte(s)

Qualifier

Samples Affected

Reason

Acetone

22U]

B195W2

Analyzed beyond the
holding time but
within 2X the
holding time,
laboratory blank
contamination

1,2-Dichlorpropane

uJ

B195W2

Analyzed beyond the
holding time but
within 2X the
holding time, low
MSD recovery

1-Butanol

uJ

B195W2

Analyzed beyond the
holding time but
within 2X the
holding time, lack of
MS/MSD & LCS
data

Methylene chloride
& Styrene

B195W2

Analyzed beyond the
holding time but
within 2X the
holding time

All remaining
VOCs

uJ

B195W2

Analyzed beyond the
holding time but
within 2X the
holding time

Comments: None
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Appendix 3

Annotated Laboratory Reports
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STL ST. LOUIS

FLAOR HANFORD IC
Client Sample ID: B195W2

GC/MS Volatiles

Lot-Sample #...: F4H120314-001 Work Order #...: GM17P1A7 Matrix.........: SOLID
Date Sampled...: 07/21/04 Date Received..: 08/12/04
Prep Date......: 08/18/04 Analyeis Date..: 08/18/04
Prep Batch #...: 4232079
Dilution Factor: 1
¥ Moisture.....: 7.3 Method.........: SW84&5 8260B
REPCRTING

PARAMETER RESULT LIMIT UNITS MDL
n-Butylbenzene ND uJ 5.4 ug/kg 0.81
1-Butancl ND & .5 uJ 54 ug/kg 36
cis-1,2-Dichloroethene ND 7-31-07 uJ 5.4 ug/kg 0.22
trane-1,2-Dichloroethene ND uJ 5.4 ug/kg 0.33
Chloromethane ND uJ 11 ug/kg 0.25
vinyl chloride ND uJ 5.4 ug/kg 0.69
Bromomethane ND uJ 11 ug/kg .96
Chloroethana ND uJ 11 ug/kg 0.60
Aretone 11 7.8 22UJ 22 ua/kg 1.4
1,1-Dichloroethene ND uJ 5.4 ug/kg 0.73
Methylene chloride 11 J 5.4 ug/kg 2.8
Carbon disulfide ND uJ 5.4 ug/kg 0.29
1,1-Dichlorcethane ND uJ 5.4 ug/kg 0.23
2-Butancne ND uJ 22 ug/kg 1.2
1,2-Dichlorcethene ND uJ 11 ug/kg 0.66

{total)
Chloroform ND uJ 5.4 ug/kg 0.13
1,1.1-Trichlorcethane ND uJ 5.4 ug/kg 0.12
Carbon tetrachloride ND uJ 5.4 ug/kg 0.15
1,2-Dichleroethane ND uJ 5.4 ug/kg 0.15
Denzemne ND uJ 5.4 ug/kg 0.12
Trichlorcethene ND uJ 5.4 ug/kg 0.065
1,2-Dichloropropane ND uJ 5.4 ug/kg 0.11
Bromodichloromethane ND uJ 5.4 ug/kg 0.076
4 -Methyl -2-pentanone ND uJ 22 ug/kg 0.97
cig-1,3-Dichloropropene ND uJ 5.4 ug/kg 0.16
Toluene ND uJ 5.4 ug/kg 0.64
trane-1, 3-Dichloropreopene ND uJ 5.4 ug/kg 0.57
1,1,2-Trichloroethane ND uJ 5.4 ug/kg 0.83
2-Hexanone ND uJ 22 ug/kg 1.4
Tetrachlorcethene ND uJ 5.4 ug/kg 0.22
Dibromochloromethane ND uJ 5.4 ug/kg 0.64
Chlorcbenzene ND uJ 5.4 ug/kg 0.13
Ethylbenzene ND uJ 5.4 ug/kg 0.41
Xylenes (total) ND uJ 5.4 ug/kg 0.88
Styrene 0.41 J J 5.4 ug/kg 0.22
Bromoform ND uJ 5.4 ug/kg 0.67
1,1,2,2-Tetrachloroethane ND uJ 5.4 ug/kg 0.79

(Continued on next page}

LOT # F4H120314 W04150
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STL ST. LOUIS

FLUOR HANFORD IC
Client Sample YD: B195W2

GC/MS Volatiles

Lot-Sample #...: F4H120314-001 Work Order #...: GML7P1A7 MatriX....-cc.. SOLID
PERCENT RECOVERY

SURROGATE RECOVERY LIMITS

Toluene-d8 100 {80 - 130)

Dibromofluoromethane 97 (78 - 130)

1,2-Dichlorocethane-d4 99 (72 - 134}

4-Bromofluorobenzene 104 (68 - 150)

NOTE(S) :

Results and reporting limits have been adjuzed for dry welght.
J Estimated result. Result i less than RL.
8 Method blank contamination. The associaied method blank comains the target analyte i 4 reportable level.

LOT # F4H120314 W04150
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8TL ST. LOUIS

FLUOR HANFORD IC
B195SW2
GC/MS Volatiles

Lot-Sample #: F4H120314-001 Work Ordex #: GM17PiA7 Matxix: SOLID

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS

ESTIMATED RETENTICON

PAREMETER ] CAS # RESULT TIME UNITS
None ug/kg
LOT # F4H120314 W04150
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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STL ST. LOUIS

Case Narrative
LOT NUMBER: F4H120314
W04150

This report contains the analytical results for the sample received under chain of custody by
STL St. Louis on August 12, 2004, This sample is associated with your F04-015 project.

The analytical results included in this report meet all applicable quality control procedure
requirements except as noted below.

The test resuits in this report meet all NELAP requirements for parameters in which
accreditations are held by STL $t, Louis, Any exceptions to NELAP requirements are noted in
the case narrative. The case narrative is an integral part of this report.

All chemical analysis results are based upon sample as received, wet weight, unless noted
otherwise.

The samples were analyzed outside the 14-day holding time for soils for all parameters except
metals. The lab did not receive the samples until after the holding time had expired.

Observations/Nonconformances
Metals

The MS/MSD recovery for Mercury is outside the established QC limits. The Mercury
concentration in the original sample is greater than 4 times the amount spiked, making percent
recovery information ineffective. Method performance is demonstrated by acceptable LCS
recovery.

The MS recovery for Silver is outside the established QC limits. The RPD is within method
acceptance criteria indicating possible matrix interference.  Method performance is
demonstrated by acceptable LCS recovery. No further action is required.

TPH - Diesel & Kerosene

The Method Blonk surrogate recovery is outside acceptance limits. Samples associated with this
method blank demonstrated acceptable surrogate recoveries indicating the surrogate excursion
is isolated to the method blank and not indicative of the batch.

LOT # F4H120314 W04150
i Page 14 of 174



STL ST. LGCUIS

Case Narrative
LOT NUMBER: F4H120314
w4150

Semi-Volatiles

The LCS recoveries are outside QC limits for less than 10% of the compounds spiked.
Laboratory QC practices, based on federal guidance documents, allow for up to 10% of the spike
compounds to be outside QC criteria without necessitating re-preparation/re-analysis. Sample
extraction efficiency and compliance is demonstrated by the remaining acceptable LCS
recoveries,

The MS/MSD recoveries are outside QC limits for less than 10% of the compounds spiked.
Laboratory QC practices, based on federal guidance documents, aflow for up to 10% of the spike
compounds to be outside QC criteria without necessitating re-preparation/re-analysis. Sample
extraction efficiency and compliance is demonstrated by the remaining acceptable MS/MSD
recoveries,

Volatiles

The MS/MSD recoveries are outside QC limits for less than 10% of the compounds spiked.
Laboratory QC practices, based on federal guidance documents, allow for up to 10% of the spike
compounds to be outside QC criteria without necessitating re-preparation/re-analysis.

The surrogate recovery of DBFM is out high in MS, which caused four front end compounds to

be out high and the Bromomethane RPD to be out, Sample purge efficiency and compliance is
demonstrated by the remaining acceptable MS/MSD and LCS recoveries,

Oil & Grease

The MS/MSD associated with this sample was run on sample B193KO from SD& W04366. both
samples were included in the same analytical batch.

LOT # F4H120314 W04150
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HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

LN | 5 © : :
PROJECT: CPP 200 Area DATA PACKAGE: VSRO07-017
VALIDATOR: Carl Schloesslin | LAB: STL St. Louis DATE: (07-31-2007
sDG: W04150
ANALYSES PERFORMED

SW-846 8260 SW-846 8260 SW-846 8270 SW-846 8270

(TCLP) (TCLP)

X

SAMPLES/MATRIX Soil sample B195W2

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification docUMENtation PreSENL? ........cccuiiieiuieriieiieieeee ettt ettt ee e eneeseees Yes N/A

Comments:_None

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

GC/MS tuning/performance check acceptable?............cooiiiiiiiieiiei e Yes
Initial calibrations aCCEPLADIE? .......c.cccuiiiiiiiiiieiiei ettt ettt e e ae s e sbesraesaaesaaesseenseesseenreas Yes
Continuing calibrations aCCEPLADIE? ..........ccueviiriieriieiiciecieree sttt ae e saeesreebeebeesnees Yes
Standards trACEADIET? .........couiiiiiiiiee ettt sttt aean Yes
StandardS EXPITEA?......ccuieiiieeiie ettt erieetee et e et e et e ettt e sbeeebeesbeeesteeesaetaeeasbeeasbaeanbaeentaeeseeetaeensaeenes Yes
Calculation Check aCCePaDIE? ........c.cociiiiieieiee ettt sae e te e s ae et e sseeseenseenseas 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) ...c.cooiiiiiiiiiieee e Yes No
Calibration blank results acceptable? (Levels D, E) .o.ooovieiieiiiieeiececeeet e Yes No A
Laboratory blanks analyZed? ...........ceccverieriieiiiiecieiiesie ettt ettt nbeeebeenaesnaeens No N/A
Laboratory blank results aCCePtabIe?.........ccveviiiierieriieiieiieie ettt ettt ebeeeae e senes Yes @ N/A
Field/trip blanks analyzed? (Levels C, D, E) .cvvoiiiiiiiieiiceeeee et YesN/A
Field/trip blank results acceptable? (Levels C, D, E) ..oocuoiiiiiiiiiiieeeeeeeee e Yes No @
Transcription/calculation errors? (Levels D, E)....cccoiiiiiiiiiiiiee e Yes No @
Comments: MB detection: Acetone 6.7 ug/kg

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

Surrogates/system monitoring compounds analyZed? ............ccevverierieriiecieeieeie et No N/A
Surrogate/system monitoring compound recoveries acceptable? ..........ccvevvivciieiieniierieniee e @ No N/A
Surrogates traceable? (Levels D, E) c..oouiiiiiieiecieceeee ettt e Yes No
Surrogates expired? (Levels D, E) ..ot Yes No &
MS/MSD samples analyZed? ...........cceiiiiierieieie ettt ettt ettt et eae el No N/A
MS/MSD 1esUlts aCCEPLADIE?........eiiiiiieiieie ettt ettt ettt st ae et et an Yes N/A
MS/MSD standards NIST traceable? (Levels D, E) ....oocviiiiiiiiiiiieiieieciece ettt Yes No @
MS/MSD standards? (Levels D, E) ...ccuooiiiiiiiiieieieee ettt saeese s s Yes No A
LCS/BSS Samples analyZed?.........cccuevvirierieiiieiieieeiiesieesieesieesteeteeaeesseessesssessaessesssessaessaesseesseesseensennns No N/A
LCS/BSS 1esUlts aCCePLaDIE?.....c.ueiiuiiiiiiieiicieciteteeie ettt sttt ettt et e e e essesbeessesssesssesseesseeseenseenses @ No N/A
Standards traceable? (Levels D, E)....oooviiciiiiiciece ettt st ettt e Yes No
Standards expired? (Levels D, E) ...oooiiiiiiee et Yes No
Transcription/calculation errors? (Levels D, E).....ccooiiiiiiiiiiiieeeeeee e Yes No
Performance audit sample(s) analyZed? .........c.ooviiieiiiiie i Yes @ N/A
Performance audit sample results acCePtable?.......c.ocvviiciiiiiiiiiieieie e Yes No

Comments: _1,2-dichloroethene (total) (non-SAP analyte) MS %R = 129%
1,2-dichloropropane (non-SAP analyte) MSD %R = 74%
1-Butanol not spiked in MS/MSD or LCS

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 analyZed? .........ccooiiiiieiieieeee et ettt et ae
MS/MSD RPD values acCeptable? ........ccvevuiiiieiieiieriieieeieeie ettt sae et esseensesenesnnennns @
MS/MSD standards NIST traceable? (Levels D, E) ....ooouiviieiiiiecieiiecieeee e Yes
MS/MSD standards expired? (Levels D, E) ..oc.ooiiiiiiiiiciieiecece e Yes
Field duplicate RPD values acceptable?.........c.occuveiiriieriieiieiecie ettt ere et seees Yes
Field split RPD values aCCePtable?........cc.ooruiiiiiiiiieiiee ettt ettt ettt Yes
Transcription/calculation errors? (Levels D, E)....ocoooiiiiiiiiiiiieee e Yes

Comments: _None

No N/A
No N/A

6. SYSTEM PERFORMANCE (Levels D and E)

Internal standards analyZEd?...........ccoeviiriieiiieiecieeee ettt reebeenres Yes

linternal standard areas aCCEPLaAbIE? .........cccuevieriiiiiiiieiieriet ettt sae e teebeenbeenneas Yes

Internal standard retention times acCePAbIE? ...........ccvivuierieriieiieii ettt ettt Yes

Standards traCEADIE? .........cc.iiiiiii ettt ettt ettt b e be et e teete e ene Yes

StaNAards EXPITEA?.......eeeieiiee ettt ettt ettt ettt ettt et en e e s e e e st e e bt e sheesreeneeteenteens Yes
Transcription/calculation EITOTS? ...........ocieiiiriieietiee ettt ettt ettt ettt e eesaeesaeeseeeseeenneeneeas Yes
Comments:

7. HOLDING TIMES (all levels )

Samples Properly PreServed? ... ..o ittt st ee e @ No N/A
Sample holding times aCCePLtabIe? ...........ooiiiiiiiiiiieie ettt st YesN/A

Comments: Sample analyzed 28 days after collection.

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) c..ooouiiiiiiiiiiiiee e Yes No
Compound quantitation acceptable? (Levels D, E) ..oovooiiiieiiiieciecieeeee e Yes No A
Results reported for all requested analySes? .........cccveviieriieiieiieeie et seae e No N/A
Results supported in the raw data? (Levels D, E) ..ooooviiiiiieiieiecececeeeet e Yes No
Samples properly prepared? (Levels D, E) .oovooiiiieiieiicececeeetet e Yes No
Laboratory properly identified and coded all TIC? (Levels D, E)...c.cccoieviiiiiiiiiiiiieeeceeeeeen Yes No

Detection limits meet RDL7 .........cccccoiiiiiiiiiiiiiiice s No N/A

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

Comments: __None

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup PerfOrmeEd?........c.occviiciieieiieiieie ettt et e ste et e ebe e e esbe e s esseesbeessesssesssesssesssenseensaensens Yes
GPC Check PerfOrmeEd?.......c.oocuiiiiiiieieciesie ettt ettt ettt e e e st et eesbeesaeessesssesssesssensaeseensens Yes
GPC check recoveries acCePtable? ........cc.iiiiiiiiieiee et e Yes
GPC calibration Performed? ...........cooiieiieieee et ettt ettt a e et an Yes
GPC calibration check performed?...........oocieiiiieiieiee et Yes
GPC calibration check retention times acCeptable?.........ccvevuieriieiieciieieeie ettt ere s Yes
Check/calibration materials traceable? ...........cociviiiiiiiiieiee et Yes
Check/calibration materials EXPIred? ........ccooieriiiiiiiiiiiieiieiieieeiceie ettt eveesbeenne s Yes
Analytical batch QC given Similar CIEANUP? .........ceevvieeiiiiieiieiiereerte ettt eee st sae e e sreesreebeesseesneas Yes
Transcription/Calculation EITOTS? ........oooieiioiiiieieeee et Yes
Comments:

A-4
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STL ST. LOUIS

MATRIX SPIKE SAMPLE DATA REPCRT

GC/MS Volatiles

Client Lot #...: F4H120314 Work Order #...: GM17P1C5-MS Matrix..... ve--3 SOLID
MS Lot-Sample §#: F4H120314-001 @M17P1C6-MSD
Date Sampled...: 07/21/04 Date Received..: 08/12/04
Prep Date..... .1 08/18/04 Analysis Date..: 08/18/04
Prep Batch #...: 423207%
Dilution Factor: 1 % Moigture.....: 7.3
SAMPLE SPIKE MEASED PERCNT
PAREMETER AMOUNT  AMT AMOUNT UNITS RECVRY RPD METHOD
n-Butylbenzens ED 53.7 52.8 ug/kg 88 SWE46 8260B
HD 53.6 55.7 ug/kg 104 5.2 B5WB46 B260B
cis-1,2~-Dichloroethene ND 23.7 68.5 ug/kg 128 SWB46 B260B
ND 53.6 53.9 ug/kg 101 24 SWE46 8260B
trans-1,2-Dichloroethene ND 53.7 69.7 ug/kg 130 a SW846 B260B
ND 53.6 52.8 ug/kg 99 28 SWB46 B8260B
Chloromethane ND 53.7 51.0 ug/kg 95 5W846 8260B
ND 53.6 39.3 ug/kg 73 26 SWB46 B260B
Vinyl chloride KD 53.7 60.2 ug/kg 112 SW846 8260B
ND 53.6 44.3 ug/kg 83 30 SWB46 B260B
Bromomethane ND 53.7 51.8 ug/kg 96 SWB46 B260B
ND 53.6 37.4 ug/kg 70 p 32 SW846 B260B
Chloroethane ND 53.7 68.0 ug/kg 127 SWB46 8260B
D 53.6 52.6 ug/kg 98 26 SWB46 B8260B
Acetone 11 53.7 66.1 ug/kg 102 SWB46 8260B
11 53.6 53.7 ug/kg 79 21 SW846 8260B
1,1-Dichloroethene ND 53.7 67.0 ug/kg 125 SHE46 B8260B
ND 53.6 51.9 ug/kg 97 25 SWBA6 B825DB
Methylene chloride 11 53.7 72.2 ug/kg 113 SWB46 B8260B
11 53.6 54.0 ug/kg 79 29 SWe46 8260B
Carbon disulfide ND 53.7 72.8 ug/kg 135 5WB46 8260B
ND 53.6 57.4 ug/kg 107 24 SWB46 B260R
1, 1-Dichloroethane HD 53.7 66.9 ug/kg 125 SWe46 B260B
HD 53.6 53.3 ug/kg 59 23 SW846 B260B
2-Butanone HD 53.7 65.5 ug/kgq 122 SWB46 B8260B
ND 53.6 53.4 ua/kg 100 20 SW846 8260B
1, 2-Dichloroethene D 107 138 ug/kg 129 a SWB46 B260B
(total)
ND 107 107 ug/kg 100 26 ©OWB46 8260B
Chloroform ND 53.7 67.6 ug/kg 126 SWB46 B260B
ND 53.6 53.3 ug/kg 99 24 SWB46 B260B
1,1,1-Trichlioroethane ND 53.7 63.4 ug/kg 118 SWB46 B260B
WD 53.6 55.6 ug/kg 104 13 SW846 8260B
Carbon tetrachloride ND 53.7 53.2 ug/kg 99 5WB46 8260B
ND 53.6 54.9 ug/kg 102 3.2 SWB46 B260B
1, 2-Dichloroethane ND 53.7 51.1 ug/kg 95 SWE46 8260B
ND 53.6 55.9 ug/kg 104 9.0 5WB46 8260R
Benzene HD 53.7 50.0 ug/kg 93 SWB46 8260B
HD 53.6 51.B ug/kg 97 3.4 SWB46 B260B
{Continued on next page)
LOT # F4H120314 W04150
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STL ST. LOUIS

MATRIX SPIKE SAMPLE DATA REPORT

GC/MS Volatiles

Client Lot #...: F4H120314 Work Order #...: GM17P1C5-MS Matrix.........: SOLID
MS Lot-Sample #: F4H120314-001 GM17P1C6-MSD
SAMPLE SPIKE MEASRD PERCNT
PARAMETER AMOUNT _ AMT AMOUNT UNITS RECVRY RPD METHOD
Trichloroethene ND 53.7 50.5 ug/kg 94 SWB46 B260B
ND 53.6 38.2 ug/kg 71 28 SWB46 B260B
1, 2-Dichloropropane ND 53.7 47.6 ug/kg 89 SWB46 8260B
ND 53.6 39.5 ug/kg 74 a 19 SWB4A6 8260B
Bromodichloromethane ND 53.7 51.3 ug/kg 96 SW846 B260B
ND 53.6 41.3 ug/kg 77 22 SW846 B260B
4-Methyl-2-pentanone ND 53.7 45.6 ug/kg 85 SWB46 8260B
' ND 53.6 39.8 ug/kg 74 14 SWB46 B260B
cis-1,3-Dichloropropene HD 53.7 52.2 ug/kg 97 SWB46 B260B
ND 53.6 42.7 ug/kg BO 20 SWB46 8260B
Toluene ND 53.7 54.3 ug/kg 101 SW8B46 8260B
ND 53.6 58.5 ug/kg 109 7.5 5W846 8260B
trans-1,3-Dichloropropene ND 53.7 59.3 ug/kg 110 SW846 B260B
ND 53.6 66 .4 ug/kg 124 11 SWB46 8260B
1,1,2-Trichlorgethane ND 53.7 51.9 ug/kg 97 SWB46 82608
ND 53.6 57.5 ug/kg 107 10 SWBa6 8260B
2-Hexanone ND 53.7 54.5 ug/kqg 102 SW846 8260B
ND 53.6 64.1 ug/kg 119 16 SWB46 8260B
retrachloroethene ND 53.7 42.3 ug/kg 79 SWB46 8260B
ND 53.6 44.7 ug/kg 83 5.7 SWB46 8260B
Dibromochloromethane ND 53.7 52.7 ug/kg 98 SW846 B260B
ND 53.6 54.5 ug/kg 102 3.4 SW846 B260B
Chlorobenzene ND 53.7 52.0 ug/kg $7 SW846 B260B
ND 53.6 56.4 ug/kg 105 8.2 SwWB46 B260B
Ethylbenzene ND 53.7 52.9 ug/kyg 98 SWB46 8260B
ND 53.6 57.0 ug/kg 106 7.5 £W846 B8260B
Styrene 0.41 53.7 52.6 ug/kg 97 SW846 B260B
0.41 53.6 56.5 ug/kg 105 7.2 SWB46 B260B
Bromoform HD S3.7 48.8 ug/kg 91 SW846 B260B
ND 53.6 53.9 ug/kg 101 9.9 SWB46 B260B
1,1,2,2-Tetrachloroethane ND 53.7 4%.3 ug/kg 92 SW846 82608
ND 53.6 54.7 ug/kg 102 10 SW846 B8260B
m-Xylene & p-Xylene KD 107 104 ug/kg 97 SW846 8260B
ND 107 112 ug/kg 106 B.9 SW846 8260B
o-Xylene ND 53.7 53.3 ug/kg 99 SW846 B8260B
ND 53.6 56.5 ug/kg 105 5.9 SWB46 8260B
1,3-Dichlorobenzene ND 53.7 51.5 ug/kg 96 SNB46 8260B
ND 53.6 54.4 ug/kg 102 5.6 SWB46 B260B
1, 4-Dichlorobenzene ND 53.7 49.1 ug/kg 91 SW846 B260R
ND 53.6 54.9 ug/kg 102 11 SWB4a6 8260B
1,2-bichlorobenzene ND 53.7 51.5 ug/kg 95 SW846 8260B
KD 53.6 56.1 ug/kg 105 8.5 SWB46 8260B

{Continued on next page}
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STL ST. LOUIS

MATRIX SPIKE SAMPLE DATA REPORT

GC/MS Vvolatiles

Client Lot #...: F4H120314 Work Order #...: GM17P1C5-MS Matrix........ .1 SOLID
MS Lot-Sample #: F4H120314-001 GM17P1C6-MSD
SAMPLE SPIKE  MEASRD FERCNT
PARAMETER AMOUNT  AMT AMOUNT UNITS RECVRY RPD METHOD
Bromobenzene ND 53.7 53.3 ug/kg 99 5W846 B260B
ND 53.6 53.3 ug/kg 99 0.08 SWB46 8260B
Bromochloromethane ND 53.7 63.5 ug/kg 1ls SWa46 B260B
WD 53.6 51.8 ug/kg 97 20 SWB46 8260B
sec-Butylbenzene ND 53.7 50.3 ug/kg 94 SWB46 8260B
ND 53.6 54.1 ug/kg 101 7.2 S5WB46 B260B
tert-Butylbenzene ND 53.7 46.9 ug/kg B7 5WB46 B8260B
HD 53.6 49.4 ug/kg 92 5.3 SW846 8260B
Allyl chloride ND 53.7 76.1 ug/kg 142 a SW846 B260B
§D 53.6 60.5 ug/kg 113 23  5WB46 8260B
2-Chlorotoluene ND 53.7 54.5 ug/kg 101 5W846 B260B
0 19] 53.6 58.2 ug/kg 109 6.6 5WB46 B260B
4-Chlorotoluens ¥D 53.7 50.3 ug/kg 94 SWB46 B260B
ND 53.6 53.7 ug/ky 100 6.6 BSWa846 8260B
Cyclohexanone ND 537 662 ug/kg 123 5WB46 8260B
ND 536 740 ug/kg 138 11 SWB46 8260B
1, 2-Dibromo-3- HD 53.7 51.9 ug/kg 97 SWB46 B260B
chloropropane (DBCP)
ND 53.6 59.5 ug/kg 111 14 SW846 B8260B
1,2-Dibromoethane (EDB) ND 53.7 51.0 ug/kg 95 SWB46 8260B
ND 53.6 54.5 ug/kg 102 6.7 SWB46 8260B
trans-1,4-Dichloro- ND 53.7 54.3 ug/kg 101 SWB46 B8260B
2-butene
HD 53.6 58.1 ug/kg 108 6.7 SWB46 8260B
Dichlorodifluoromethane  ND 53.7 43.1 ug/kg 80 SWB46 8260B
{Freon 12)
ND 53.6 32.2 ug/kg 60 29 SW846 B260B
1,3-Dichloropropane ND 53.7  5l1.6 ug/kg 96 5W846 B260B
®D 53.6 58.6 ug/kg 109 13 SWB46 B260B
2, 2-Dichloropropane RD 53.7 68.4 ug/kg 127 a SWB46 B260B
ND 53.6 55.2 ug/kg 103 21 SWB46 B260B
1, 1-Dichloroprupene ND 53.7 53.8 ug/kg 1060 . SWe46 B260B
ND 53.6 57.5 ug/kg 107 6.7 SW846 8260B
Ethyl ether ND 53.7 58.1 ug/kg 108 SWB46 B260B
ND 53.6 46.2 ug/kg 86 23 SW846 8260B
Ethyl methacrylate ND 53.7 53.2 ug/kg 99 SWe46 8260B
ND 53.6 59.5 ug/kg 111 11 5WBA6 8260B
Freon 113 ND 53.7 69.2 ug/kg 129 SW846 B260B
ND - 53.6 53.8 ug/kg 100 25 SW846 8260B
{Continued on next page)
IOT # F4H120314 W04150
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STL ST. LOUIS

GC/MS Vvolatiles

MATRIX SPIKE SAMPLE DATA REPORT

Client Lot #...: F4H120314 Work Order #...: GML7PLC5-MS Matrix......... : SOLID
MS Lot-Sample $#: F4H120314-001 GM17P1CE-MSD
SAMPLE BSPIKE MEASRD PERCNT
PARAMETER AMOUNT AMT AMOUNT UNITS RECVRY RPD _ METHCD
Hexachlorocbutadiene ND 53.7 45.8 ug/kg 85 SWEB46 B260B
ND 53.6 45.5 ug/kg 8s 0.78 SWB46 B8260B
n-Hexane ND 53.7 59.1 ug/kqg 110 5WB46 8260B
ND E3.6 47.0 ug/kg B8 23  SWB46 8260B
Isopropylbenzene ND 53.7 59.0 ug/kg 110 5W846 B260B
ND 53.6 62.6 ug/kg 117 6.0 SW846 8260B
4 -Isopropyltoluene ND 53.7 55.4 ug/kg 103 EW846 8260B
D 53.6 59.3 ug/kg 111 6.8 SWBA6 B260B
Methyl methacrylate HD 53.7 53.7 ug/kg 100 SWB46 B260B
ND 53.6 42.6 ug/kg 79 23  SWB46 B260E
Methyl tert-butyl ether HND 53.7 67.7 ug/kg 126 SW846 8260B
{MTBE)
ND 53.6 54.8 ug/kg 102 21 SWB46 B260B
Naphthalene ND 53.7 44.1 ug/kg 82 SWB46 8260B
ND 53.6 49.4 ug/kg 52 11 SWBAG B8260B
n-Propylbenzene ND 53.7 55.3 ug/kg 103 EWB46 B8260B
HD 53.6 §0.5 ua/kg 113 8.9 SWB46 B260B
1,1,1,2-Tetrachloroethane ND 53.7 52.9 ua/kg 98 SW846 B8260B
ND 53.6 54.9 ug/kg 102 3.7 5SWHS46 8260B
Tetrahydrofuran ND 53.7 57.9 ug/kg 108 SW846 B260B
ND 53.6 52.9 ug/kg g9 9.1 SW846 8260B
1,2, 3-Trichlorobenzene HD 53.7 46.5 ug/kg a7 EWB46 8260B
MD 53.6 46.8 ua/kg 87 0.62 SWB46 B8260B
1,2,4-Trichloro- ND 53.7 48.5 ua/kg 99 SW846 8260B
bhenzene
ND 53.6 50.3 ug/kg 94 3.6 SW846 8260B
Trichloroflucromethane ND 53.7 66.9 ug/kg 125 SW846 8260B
ND 53.6 51.6 ug/kg 96 26 SW846 B8260B
1,3,5-Trimethylbenzene ND 53.7 53.7 ug/kg 100 SW846 8260B
D 53.6 58.1 ug/kg 108 8.0 SWBA46 5260B
PERCENT RECCVERY
SURRDGATE RECOVERY LIMITS
Toluene-ds 108 {80 - 13Q0)
108 {80 - 130)
Dibromofluocromethane 134 (78 - 130)
93 {78 - 130)
1,2-Dichloroethane-4d4 103 (72 - 134)
99 (72 - 134)

LOT # F4H120314

(Continued on next page}

W04150
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STL ST. LOUIS

MATRIX SPIKE SAMPLE DATA REPCORT

GC/M3S Veolatiles

Client Lot #...: F4H120314 Work Order #...: GM17P1C5-MS Matrix...

..... .1 SOLID
MS lLot-Sample #: F4H120314-001 GM17P1Ce-MSD
PERCENT RECOVERY
SURROGATE RECQVERY LIMITS
4 -Breomof lucrchbenzene 105 {68 - 150)
116 {68 - 150)
NOTE (S) :
Calculations are performed before rounding to avoid round-off errors in calculaled results,

Bold print denotes control parameters

Resulis and repording Jimits have been adjuswed for dry weighe.

¢ Relative percent difference (RPD) is outside stated control lmics,
8 Spiked analyte recovery 1s outside stated contrel mits.

*  Surrogate recovery is outside stated control limits.

LOT # F4H120314 W04150
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STL ST. LOUIS

METHOD BLANK REFPORT

GC/MS Volatiles

Client Yot #...: F4H120314 Work Order $#...: GNFIN1AA Matrix.........: SOLID
MB Lot-Sample ¥: F4H130000-079
Prep Date...... : 08B/18/04
Analysis Date..: 08/18/04 Prep Batch #...: 4232079
Dilution Factor: 1
REPORTING
PARAMETER RESULT LIMIT UNITS METHOD
cis-1, 2-Dichloroethene ND 5.0 ug/kg SW3846 B260B
trans-1,2-Dichlorcethene ND 5.0 ug/kg S5W846 B260B
1-Butanol ND 50 ug/kg SW846 B2E0B
n-Butylbenzene ND 5.0 ug/kg 5W346 B8260B
Chloromethane ND 10 ug/kg 5Wa46 8260B
¥inyl chloride ND 5.0 ug/kg SWB46 8260B
Bromomethane ND 10 ug/kg SWB46 B260B
Chloroethane ND 10 ug/kg £W846 B260B
Acetone 6.7 J 20 ug/kq £WB46 B260B
1,1-Dichloroethene ND 5.0 ug/kg SW846 B260B
Methylene chloride ND 5.0 ug/kg SWe46 8260B
Carbon disulfide ND 5.0 ug/kyg SW846 B260B
1,1-Dichloroethane ND 5.0 ug/kg SW846 B8260B
2-Butanone ND 20 ug/kg SWB46 8260B
1,2-Dichlorcethene ND 10 ug/kg SW846 B260B
(total)
Chloroform ND 5.0 ug/kg SW846 B8260R
1,1.1-Trichlorcethane ND 5.0 ug/kg S5W846 B260B
Carbon tetrachloride ND 5.0 ug/kg 5W846 B260B
1,2-Dichloroethane ND 5.0 ug/kg SWB846 BZE0B
Benzene ND 5.0 ug/kg SWB46 8260B
Trichloroethene ND 5.0 ug/kg SW846 8260B
1, 2-Dichloropropane ND 5.0 ug/kg SW846 B250B
Bromodichloromethane ND 5.0 ug/kg SwWede B260B
4-Methyl-2-pentancne ND 20 ug/kg £WB46 B260RB
cie-1, 3-Dichloropropene ND 5.0 ua/kg SWB46 B8260B
Toluene ND 5.0 ug/kg EWB846 B260EB
transg-1, 3-Dichloropropene ND 5.0 ug/kg SW846 B260B
1,1,2-Trichloroethane ND 5.0 ug/kg SW846 B260B
2-Hexanone ND 20 ug/kg SWB46 8260B
Tetrachloroethene ND 5.0 ug/kg SW846 B260B
Dibromeochloromethane ND 5.0 ug/kg 5W846 B8260B
Chlorobenzene ND 5.0 ug/kg SWB46 B260B
Ethylbenzene ND 5.0 ug/kg 5WB84& 8260B
Xylenes (total) ND 5.0 ug/kg SWB46 8260B
Styrene ND 5.0 ug/kg SWe46 B260B
Bromoform ND 5.0 ug/kg §W846 B260R
1,1,2,2-Tetrachloroethane ND 5.0 ug/kg SWa46 B260B

{Continued on next page}

LOT # F4H120314 W04150
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STL ST. LOUIS

METHOD BLANK REFORT

GC/MS Volatiles

Client Lot #...: F4H120314 Work Order #...: GNFIN1ARA Matrix.........: SOLID

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Toluene-dg 101 {80 - 130Q)
Dibromofluoromethane 96 {78 - 130)
1l,2-Dichlornethane-d4 105 {72 - 134)
4-Bromofluocrobenzene 100 (68 - 150)
NOTE(S) :
Caleulatlons are performed before rounding to avaid round-off errors in calculated resuks,
] Estimated resuli, Result is lese than RL.
4 £ 4 —_— ﬁ
LOT # F4H120314 Wo4150
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STL ST. LOUIS

FLUOR HANFORD IC
Method Blank Report
GC/MS Volatiles

Lot-Sample #: F4H150000-07% B Work Oxdex #: GNFON1AA Matrix: SOLID

MASS SPECTROMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS

ESTIMATED RETENTION
PARAMETER Cas # RESULT TIME UNITS

None ug/kg

LOT # F4H120314 W04150
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STL ST. LOUIS

LABORATORY CONTROL SAMPLE DATA REPORT

GC/MS Volatiles

Client Lot #...: F4H120314 Work Order #...: GNFSN1AC Matrix......... : S0LID
LCS Lot-Sampled: F4H190000-079
Frep Date......: 08/18/04 Analysis Date..: 08/18/04

Prep Batch §#...: 4232079
Dilutiocn Factor: 1

SPIKE MEASURED PERCENT
PARAMETER AMOUNT AMOUNT UNITS RECOVERY  METHOD
n-Butylbenzene 50.0 54.9 ug/kg 110 SW846 8260B
cis-1,2-Dichloxroethene 50.0 52.2 ug/kg 104 SWEB46 8260B
trans-1, 2-Dichloroethene 50.0 51.7 ug/kg 103 SWB46 B260B
Chloromethane 50.0 36.3 ug/kg 77 SWB46 B260B
V¥inyl chloride 50.0 45.7 ug/kg 91 SWE46 B8260B
Bromomethane 50.0 37.0 ug/kg 74 SWB46 B260B
Chloroethane 50.0 51.2 ug/kg 102 SWe46 B260B
Acetone 50.0 48.4 ug/kg 97 SW846 B260B
1,1-Pichloroethene 50.0 49.9 ug/kg 100 SW846 B8260B
Methylene chloride 50.0 50.6 ug/kg 101 SW846 B260B
Carbon disulfide 50.0 55.7 ug/kg 111 SWB46 B260B
1,1-Dichlorocethane 50.0 51.1 ug/kg 102 SWB46 B260B
2-Butanone 50.0 54.0 ug/kg 108 5WB46 B260B
1,2-Dichloroethene 100 104 ug/kg 104 SW846 8260B
{total)
Chloroform 50.0 52.2 ug/kg 104 SW846 8260B
1,1,1-Trichloroethane 50.0 52.9 ug/kg 106 SWB46 B260B
Carbon tetrachloride 50.0 53.7 ug/kg 107 SWBA6 B8260B
1, 2-Dichlorvethane 50.0 54.5 ug/kg 109 SWB846 8260B
Benzene 50.0 48.2 ug/kg 96 SWB46 B8260B
Trichloxoethene 50.0 45.2 ug/kg 90 SWB46 B260B
1, 2-Dichloropropane 50.0 49.2 ug/kg 98 SWB46 B260B
Bromodichloromethane 50.0 52.4 ug/kg 105 SWg46 B260B
4-Methyl -2 -pentanone 50.0 53.2 ug/kg 106 SW846 B8260B
cis-1,3-Dichloropropene 50.0 54.2 ug/kg 108 SWB46 8260B
Toluene 50.0 53.4 ug/kg 167 SWB846 8260B
trans-1, 3-Dichloropropene 50.0 63.0 ug/kg 126 EWB46 B260D
1,1, 2-Trichloroethane 50.0 55.2 ug/kg 1190 SWR46 B260B
2-Hexanone 50.0 65.3 ug/kg 131 SWB46 B260B
Tetrachloroethene 50.0 42.8 ug/kyg a6 SW846 B260B
Dibromochloromethane 50.90 53.3 ug/kg 107 SW846 8260B
Chlorcbenzene 50.0 53.7 ug/kg 107 SWB46 8260B
Bthylbenzene 50.0 53.8 ug/kg 108 SWB46 8260B
Styrene 50.0 53.2 ug/kg 106 E£wW846 B260B
(Continued on next page)
IO o
LOT # P4H1203214 W04150

Page 31 of 174



STL ST. LOUIS

LABORATORY CONTROL SAMPLE DATA REPORT
GC/MS Volatiles

Client Lot #...: F4H120314 Work Order #...: GNFSN1AC Matrix.........: SOLID
LCS Lot-Sampledf: F4H190000-079

SPIKE MEASURED PERCENT
PARAMETER BMCUNT AMOUNT UNITS RECOVERY  METHOD
Bromoform 50.0 51.6 ug/kg 103 SWB46 B8260B
1,1,2,2-Tetrachloroethane 50.0 54.3 ug/kg 109 SW846 8260B
m-Xylene & p-Xylene 100 107 ug/kg 107 5W845 B260B
o-Xylene 50.0 53.3 ug/kg 107 SW846 8260B
1, 3-Dichlorobenzene 50.0 52.2 ug/kg 104 SWB4€ B260B
1, 4-Dichlorobenzene 50.0 50.6 ug/kg 101 SW84€ B260B
1, 2-Dichlorobenzene 50.0 51.4 ug/kg 103 SWB46 B260B
Bromobenzene 50.0 50.2 ug/kg 100 SWB46 B260B
Bromochloromethane 50.0 49.7 uy/kg 99 5WB46 8260B
sec-Butylbenzene 50.0 51.7 ug/kg 103 SWB46 B8260B
tert-Butylbenzene 50.0 46.6 ug/kg 93 SWB46 8260B
Allyl chloride 50.0 57.3 ug/kg 115 SWB46 8260B
2-Chlorotoluene 50.0 56.4 ug/kg 113 5W846 B8260B
4-Chlorotoluene 50.0 52.1 ug/kg 104 SWB46 82608
Cyclohexanone 500 703 ug/kg 141 5WB46 B8260B
1, 2-Dibromo-3- 50.0 54.4 ug/kg 109 SWB46 82690B
chloropropane (DBCP)
1,2-Dibromoethane (EDB) 50.0 53.0 ug/kg 106 5WB46 B260B
trans-1,4-Dichloro- 50.0 57.7 ug/kg 115 5W846 B260B
2-butene
Dichlorodi fluoromethane 50.0 34.0 ug/kg (1] SW846 B260B
(Freon 12}
1,3-Dichloropropane 50.0 56.6 ug/kg 113 SWB46 B8260R
2, 2-Dichloropropane 50.0 53.3 ug/kg 107 5We46 8260B
1,1-Pichlgropropene 50.0 55.5 ug/kg 111 SWB46 8260B
Ethyl methacrylate 50.0 58.0 ug/kg 116 SWB46 B260B
Freon 113 50.90 54.2 ug/kg 108 5WB46 8260R
Hexachlorcbutadiene 50.0 46.3 ug/kg 93 5W846 B260B
n-Hexane 50.0 48.3 ug/kg 97 SW846 B260B
Iscpropylbenzene 50.0 60.0 ug/kg 120 SW846 8260B
4-Isopropyltoluene 50.0 55.5 ug/kg o111 5SW846 8260B
Methyl methacrylate 50.0 5B.0 ug/kg 116 SW846 B260B
Methyl tert-butyl ether 50.0 54.5 ug/kg 109 S5W846 8260B
(MTBE}
Naphthalene 50.0 46.1 uy/kg 52 SWB46 8260B
n-Propylbenzene 50.0 55.8 ug/kg 112 SW846 B260B
1,1,1,2-Tetrachloroethane 50.0 51.0 ug/kg 102 SWB46 8260B
(Continued on next page)
LOT # F4H120314 W04150
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STL ST. LOUIS

LABORATORY CONTERECL SAMPLE DATA REPORT
GC/MS Volatiles

Client Lot #...: F4H120314 Work Oxrder §#...: GNFSN1AC Matrix.........: SOLID
LCS Lot-Sample$#: F4H190000-079

SPIXE MEASURED PERCENT
PARAMETER AMOUNT AMOUNT UNITS RECOVERY METHOD
Tetrahydrofuran 50.0 46.6 ug/kg 93 §W846 B260B
1,2,3-Trichlorcbenzene 50.0 45.6 ug/kg 93 SW846 B8260B
1,2,.4-Trichloro- 50.0 47.5 ug/ kg 95 SW846 B260B
benzene
Trichlerofluoromethane 50.0 51.8 ug/kg 104 5WB46 8260B
1,3,5-Trimethylbenzene 50.0 54.2 ug/kg lo08 5W846 8260B
Bthyl ether 50.0 44.0 ug/kg 88 £WB46 8260B
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Toluene-ds 101 (88 - 115}
Dibromofluoromethane 94 {B4 - 120}
1,2-Dichlorcethane-d4 58 {78 -~ 122}
4-Bromofluorobenzene 97 {80 - 120}
NOTE(S]) =

Caleylations are performed before rounding to avoid round-off errors in calculated results.
Bold print denodes comrol parameiers

LOT # F4H120314 W04150
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Date: 09 August 2007

To: Fluor Hanford Inc. (technical representative)

From: Analytical Quality Associates, Inc.

Project: CPP 200 Area

Subject: Semivolatile Organics - Sample Data Group (SDG) W04150

INTRODUCTION

This memorandum presents the results of data validation for SDG W04150 prepared by
STL St. Louis. A list of samples validated along with the analytical methods is provided
in the following table.

Sample ID | Sample Date | Media | Validation Level | Analytical Methods

B195W2 07/21/04 Soil C See note 1

1 - Semivolatile organics by 8270C and petroleum hydrocarbons by 8015

Data validation was conducted in accordance with the FHI validation statement of work
and the Sampling and Analysis Plan for Additional Remedial Investigation Activities at
the 216-A-4 Crib and the 200-E-102 Trench, DOE/RL-2006-47, Rev. 0 (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. WTPH-G requires analysis within 14 days from sample collection. Sample
preservation requires chilling to 4 degrees Celsius.

Sample B195W?2 was properly preserved but extracted beyond the holding time and
within 2X the holding time for SVOA and WTPH-D, and analyzed beyond 2X the
holding time for WTPH-G. Sample results for all SVOCs, WTPH-D and kerosene were
non-detects and should be qualified as estimates and flagged “UJ.” The sample result for
WTPH-G was a non-detect and should be qualified as unusable and flagged “UR.” It
should be noted that the SAP states that the WTPH-D holding time is 14 days from
sample collection to analysis. This guidance is incorrect and was not followed for data
validation.
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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.
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 matrix spike and laboratory

control sample accuracy limits are 70% to 130%. 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 exceptions. The MS and
MSD recoveries for WTPH-D were below the lower acceptance limit. The sample results
for WTPH-D and kerosene were non-detects and should be qualified as estimates and
flagged “UJ.” Tributyl phosphate (SAP analyte) and 1,4-dichlorobenzene (non-SAP
analyte) were not represented in the SVOA MS/MSD spiking solution (large list). The
sample result for tributyl phosphate was a non-detect and should be qualified as an
estimate and flagged “UJ.” The sample result for 1,4-dichlorobenzene was not qualified
for the lack of MS/MSD data. Finally, the SVOA MS/MSD were performed on an
unknown solid sample from another SDG. No sample data were qualified as a result.

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable. Tributyl phosphate (SAP analyte) and 1,4-
dichlorobenzene (non-SAP analyte) were not represented in the SVOA LCS spiking
solution (large list). The sample result for tributyl phosphate was a non-detect and should
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be qualified as an estimate and flagged “UJ.” The sample result for 1,4-dichlorobenzene
was not qualified for the lack of LCS data.

e Precision

Precision is evaluated by reviewing MS/MSD results and field duplicate 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 limits are £30%. The limits for reported analytes not
listed in the SAP are specified by the DV procedure.

MS/MSD Samples

All MS/MSD relative percent difference values were acceptable.

Field Duplicate Samples

All field duplicate results were acceptable.

e Detection Limits

Reported method detection limits (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 W04150 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 for WTPH-G was 0%. The completion percentage for SVOA and
WTPH-D were both 100%.

MAJOR DEFICIENCIES

A major deficiency leading to qualification of the WTPH-G result for sample B195W?2 as
unusable was due to a holding time infraction.

MINOR DEFICIENCIES

Minor deficiencies leading to qualification of sample results as estimates were due to a
SVOA holding time infraction, lack of tributyl phosphate MS/MSD and LCS data, and
WTPH-D holding time and MS/MSD recovery infractions. 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 FHI 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.

Page 39 of 174



Appendix 2

Summary of Data Qualification
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Semivolatile Organics Data Qualification Summary

SDG W04150

Reviewer: AQA

Project: CPP200 Area

Page 1 of 1

Analyte(s)

Qualifier

Samples Affected

Reason

WTPH-Gasoline

UR

B195W2

Analyzed beyond 2X
the holding time.

WTPH-Diesel &
Kerosene

ul

B195W2

Extracted beyond the
holding time but
within 2X the
holding time, low
MS & MSD
recoveries.

Tributyl phosphate

uJ

B195W2

Extracted beyond the
holding time but
within 2X the
holding time, lack of
MS/MSD & LCS
data

All remaining
SVOCs

uJ

B195W2

Extracted beyond the
holding time but
within 2X the
holding time.

Comments: None
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Appendix 3

Annotated Laboratory Reports
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FLOOR HANFORD IC

Client Sample ID:- B195W2

GC/MS Semivolatiles

Lot-Sample #...: F4H120314-001 Work Order #...: GM17P124 Matrix...... -+.2 SOLID
Date Sampled...: 07/21/04 Date Received..: 08/12/04
Prep Date......: 08/14/04 Analysis Date..: 08/18/04
Prep Batch #...: 4227121
Dilution Factor: 1
% Moisture.....: 7.3 Method......... : SW846 8270C
REPORTING
PARAMETER RESULT LIMIT UNITS MDL
Phenol ND uJ 360 ug/kg 94
2-Chlorophenol ND UJ 360 ug/kg 15
N-Nitrosodi-n-propyl- ND uJ 360 ug/kg 21
amine P-4 '
1,2,4-Trichloro- ND 7-3107 UJ 360 ug/kg 19
‘benzene

4-Chloro-3-methylphenol ND UJ 360 ug/kg 29
Acenaphthene ND UJ 360 ug/kg 18
4-Nitrophenol ND uJ 1700 ug/kg 46
2,4-Dinitrotoluene ND Us 360 ug/kg 19
Diethyl phthalate ¥D Ul 360 ug/kg 44
Pentachlorophenol ND UuJ 1700 ug/kg 130
Di-n-butyl phthalate ND Ul 360 ug/kg 30
Pyrene ND UJ 360 ug/kg 24
Tributyl phosphate ND UuJ 360 ug/kg 360
1,4-Dichlorobenzene ND uJ 360 ug/kg 15

PERCENT RECOVERY
SURROGATE RECOQVERY LIMITS
2-Fluorophenol 70 (40 - 103)
Phenol-db 67 (36 - 105)
Nitrobenzene-45 76 (45 - 114)
2-~Fluorobiphenyl 80 (49 - 120)
2,4,6-Tribromophenol 79 (39 - 114)
Terphenyl-dl4 as (42 - 108}

NOTE(S) =

Besults and reporting limits have been adjusted for dry weight,
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STL ST. LOUIS

Lot-Sample ¥...: P4H120314-001
Date Sampled...: 07/21/04

Prep Batch #...: 4252070
Dilution Pactor: 1

FLUOR. HANFORD IC
Client Sample ID: B195W2
GC Volatiles
Work Order #...: GM17P13é Matrix

Date Received..: 08/12/04
Analysis Date..: 05/07/04

% Moisture.....: 7.3 Method....... ..: SWB46 8015 MCD
REPORTING
PARAMETER RESULT ___ LIMIT UNITS MDL
Velatile Petroleum ND UR 0.10 mg/kg 0.02%
Hydrocarbons L5
7-31-07
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Trifluorotoluene 61 (28 - 124}
LOT # F4H120314 Wo04150
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S8TL ST. LOUIS

FLUCR HANFORD IC
Client Sample ID: B195W2

GC Semivolatiles

Lot-Sample ¥...: F4H120314-001 Work Order #...: GM17PlAS5 Matrix.........: SOLID
Date Sampled...: 07/21/04 Date Received..: 08/12/04
Prep Date......: 08/13/04 Analysis Date..: 08/18/04
Prep Batch #...: 4226332
Dilutiom Factor: 1
% Moisture.....: 7.3 Method.........: EW846 8015 MOD
REFPORTING
PARAMETER RESULT LIMIT UNITS MDL
Kerosene ND = ul 27 mg/kg 27
TPH - Diesel Range - WIPH-D ND ul 27 mg/kg 2.0
7-31-07

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
o-Terphenyl 32 {10 - 150)
NOTE (S) =
Results and reporting limite have been adjusied for dry welght.

LOT # F4H120314 wo4150

Page 45 of 174

26



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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STL ST. LOUIS

Case Narrative
LOT NUMBER: F4H120314
W04150

This report contains the analytical results for the sample received under chain of custody by
STL St. Louis on August 12, 2004, This sample is associated with your F04-015 project.

The analytical results included in this report meet all applicable quality control procedure
requirements except as noted below.

The test resuits in this report meet all NELAP requirements for parameters in which
accreditations are held by STL $t, Louis, Any exceptions to NELAP requirements are noted in
the case narrative. The case narrative is an integral part of this report.

All chemical analysis results are based upon sample as received, wet weight, unless noted
otherwise.

The samples were analyzed outside the 14-day holding time for soils for all parameters except
metals. The lab did not receive the samples until after the holding time had expired.

Observations/Nonconformances
Metals

The MS/MSD recovery for Mercury is outside the established QC limits. The Mercury
concentration in the original sample is greater than 4 times the amount spiked, making percent
recovery information ineffective. Method performance is demonstrated by acceptable LCS
recovery.

The MS recovery for Silver is outside the established QC limits. The RPD is within method
acceptance criteria indicating possible matrix interference.  Method performance is
demonstrated by acceptable LCS recovery. No further action is required.

TPH - Diesel & Kerosene

The Method Blonk surrogate recovery is outside acceptance limits. Samples associated with this
method blank demonstrated acceptable surrogate recoveries indicating the surrogate excursion
is isolated to the method blank and not indicative of the batch.

LOT # F4H120314 W04150
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Case Narrative
LOT NUMBER: F4H120314
w4150

Semi-Volatiles

The LCS recoveries are outside QC limits for less than 10% of the compounds spiked.
Laboratory QC practices, based on federal guidance documents, allow for up to 10% of the spike
compounds to be outside QC criteria without necessitating re-preparation/re-analysis. Sample
extraction efficiency and compliance is demonstrated by the remaining acceptable LCS
recoveries,

The MS/MSD recoveries are outside QC limits for less than 10% of the compounds spiked.
Laboratory QC practices, based on federal guidance documents, aflow for up to 10% of the spike
compounds to be outside QC criteria without necessitating re-preparation/re-analysis. Sample
extraction efficiency and compliance is demonstrated by the remaining acceptable MS/MSD
recoveries,

Volatiles

The MS/MSD recoveries are outside QC limits for less than 10% of the compounds spiked.
Laboratory QC practices, based on federal guidance documents, allow for up to 10% of the spike
compounds to be outside QC criteria without necessitating re-preparation/re-analysis.

The surrogate recovery of DBFM is out high in MS, which caused four front end compounds to

be out high and the Bromomethane RPD to be out, Sample purge efficiency and compliance is
demonstrated by the remaining acceptable MS/MSD and LCS recoveries,

Oil & Grease

The MS/MSD associated with this sample was run on sample B193KO from SD& W04366. both
samples were included in the same analytical batch.

LOT # F4H120314 W04150
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GC/MS ORGANIC DATA VALIDATION CHECKLIST

LaoaToN | 5 © b :
PROJECT: CPP 200 Area DATA PACKAGE: VSRO07-017
VALIDATOR: Carl Schloesslin | LAB: STL St. Louis DATE: (07-31-2007
sDG: W04150
ANALYSES PERFORMED
SW-846 8260 SW-846 8260 SW-846 8270 SW-846 8270
(TCLP) (TCLP)
X
SAMPLES/MATRIX  Soil sample B195W2
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification docUMENtation PreSENL? ........cccuiiieiuieriieiieieeee ettt ettt ee e eneeseees Yes N/A

Comments:_None

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

GC/MS tuning/performance check acceptable?............cooiiiiiiiieiiei e Yes
Initial calibrations aCCEPLADIE? .......c.cccuiiiiiiiiiieiiei ettt ettt e e ae s e sbesraesaaesaaesseenseesseenreas Yes
Continuing calibrations aCCEPLADIE? ..........ccueviiriieriieiiciecieree sttt ae e saeesreebeebeesnees Yes
Standards trACEADIET? .........couiiiiiiiiee ettt sttt aean Yes
StandardS EXPITEA?......ccuieiiieeiie ettt erieetee et e et e et e ettt e sbeeebeesbeeesteeesaetaeeasbeeasbaeanbaeentaeeseeetaeensaeenes Yes
Calculation Check aCCePaDIE? ........c.cociiiiieieiee ettt sae e te e s ae et e sseeseenseenseas Yes
Comments:

A-1

Page 51 of 174



HNF-20433 REV 0

GC/MS ORGANIC DATA VALIDATION CHECKLIST

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

Calibration blanks analyzed? (Levels D, E) ...c.cooiiiiiiiiiieee e Yes No
Calibration blank results acceptable? (Levels D, E) .o.ooovieiieiiiieeiececeeet e Yes No A
Laboratory blanks analyZed? ...........ceccverieriieiiiiecieiiesie ettt ettt nbeeebeenaesnaeens @ No N/A
Laboratory blank results aCCePLabIE?.........ccuieiiriiriieiieiieie ettt ettt enreesaeseaessaesnae e No N/A
Field/trip blanks analyzed? (Levels C, D, E) .cvvoiiiiiiiieiiceeeee et YesN/A
Field/trip blank results acceptable? (Levels C, D, E) ..oocuoiiiiiiiiiiieeeeeeeee e Yes No @
Transcription/calculation errors? (Levels D, E)....cccoiiiiiiiiiiiiee e Yes No @

Comments; _None

4. ACCURACY (Levels C, D, and E)
Surrogates/system monitoring compounds analyZed? ............ccevverierieriiecieeieeie et No N/A
Surrogate/system monitoring compound recoveries acceptable? ..........ccvevvivciieiieniierieniee e No N/A

Surrogates traceable? (Levels D, E)

e
g &
z Z
o °

Surrogates expired? (Levels D, E)

MS/MSD samples analyZed? ...........cceiiiiierieieie ettt ettt ettt et eae el No N/A
MS/MSD 1esults aCCePLADIE?........eo ittt ettt e No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....oocviiiiiiiiiiiieiieieciece ettt Yes No @
MS/MSD standards? (Levels D, E) ...ccuooiiiiiiiiieieieee ettt saeese s s Yes No A
LCS/BSS Samples analyZed?.........cccuevvirierieiiieiieieeiiesieesieesieesteeteeaeesseessesssessaessesssessaessaesseesseesseensennns No N/A
LCS/BSS 1esUlts aCCePLaDIE?.....c.ueiiuiiiiiiieiicieciteteeie ettt sttt ettt et e e e essesbeessesssesssesseesseeseenseenses @ No N/A
Standards traceable? (Levels D, E)....oooviiciiiiiciece ettt st ettt e Yes No
Standards expired? (Levels D, E) ...oooiiiiiiee et Yes No
Transcription/calculation errors? (Levels D, E).....ccooiiiiiiiiiiiieeeeeee e Yes No
Performance audit sample(s) analyZed? .........c.ooviiieiiiiie i Yes @ N/A
Performance audit sample results acCePtable?.......c.ocvviiciiiiiiiiiieieie e Yes No

Comments: 1 ributyl phosphate & 1,4-dichlorobenzene not spiked in MS/MSD or LCS -
large analyte list reported for both.
MS/MSD performed on unknown solid sample.

A-2
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GC/MS ORGANIC DATA VALIDATION CHECKLIST

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

MS/MSD samples analyZed? .........ccooiiiiieiieieeee et ettt et ae
MS/MSD RPD values acCeptable? ........ccvevuiiiieiieiieriieieeieeie ettt sae et esseensesenesnnennns @
MS/MSD standards NIST traceable? (Levels D, E) ....ooouiviieiiiiecieiiecieeee e Yes
MS/MSD standards expired? (Levels D, E) ..oc.ooiiiiiiiiiciieiecece e Yes
Field duplicate RPD values acceptable?.........c.occuveiiriieriieiieiecie ettt ere et seees Yes
Field split RPD values aCCePtable?........cc.ooruiiiiiiiiieiiee ettt ettt ettt Yes
Transcription/calculation errors? (Levels D, E)....ocoooiiiiiiiiiiiieee e Yes

Comments: _None

No N/A
No N/A

6. SYSTEM PERFORMANCE (Levels D and E)

Internal standards analyZEd?...........ccoeviiriieiiieiecieeee ettt reebeenres Yes

linternal standard areas aCCEPLaAbIE? .........cccuevieriiiiiiiieiieriet ettt sae e teebeenbeenneas Yes

Internal standard retention times acCePAbIE? ...........ccvivuierieriieiieii ettt ettt Yes

Standards traCEADIE? .........cc.iiiiiii ettt ettt ettt b e be et e teete e ene Yes

StaNAards EXPITEA?.......eeeieiiee ettt ettt ettt ettt ettt et en e e s e e e st e e bt e sheesreeneeteenteens Yes
Transcription/calculation EITOTS? ...........ocieiiiriieietiee ettt ettt ettt ettt e eesaeesaeeseeeseeenneeneeas Yes
Comments:

7. HOLDING TIMES (all levels )

Samples Properly PreServed? ... ..o ittt st ee e @ No N/A
Sample holding times aCCePLtabIe? ...........ooiiiiiiiiiiieie ettt st YesN/A

Comments: Sample extracted 24 days after collection.

A-3
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GC/MS ORGANIC DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all levels)
Compound identification acceptable? (Levels D, E) c..ooouiiiiiiiiiiiiee e Yes No
Compound quantitation acceptable? (Levels D, E) ..oovooiiiieiiiieciecieeeee e Yes No A
Results reported for all requested analySes? .........cccveviieriieiieiieeie et seae e No N/A
Results supported in the raw data? (Levels D, E) ..ooooviiiiiieiieiecececeeeet e Yes No
Samples properly prepared? (Levels D, E) .oovooiiiieiieiicececeeetet e Yes No
Laboratory properly identified and coded all TIC? (Levels D, E)...c.cccoieviiiiiiiiiiiiieeeceeeeeen Yes No

Detection limits meet RDL7 .........cccccoiiiiiiiiiiiiiiice s No N/A

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

Comments: __None

9. SAMPLE CLEANUP (Levels D and E)

GPC cleanup PerfOrmeEd?........c.occviiciieieiieiieie ettt et e ste et e ebe e e esbe e s esseesbeessesssesssesssesssenseensaensens Yes
GPC Check PerfOrmeEd?.......c.oocuiiiiiiieieciesie ettt ettt ettt e e e st et eesbeesaeessesssesssesssensaeseensens Yes
GPC check recoveries acCePtable? ........cc.iiiiiiiiieiee et e Yes
GPC calibration Performed? ...........cooiieiieieee et ettt ettt a e et an Yes
GPC calibration check performed?...........oocieiiiieiieiee et Yes
GPC calibration check retention times acCeptable?.........ccvevuieriieiieciieieeie ettt ere s Yes
Check/calibration materials traceable? ...........cociviiiiiiiiieiee et Yes
Check/calibration materials EXPIred? ........ccooieriiiiiiiiiiiieiieiieieeiceie ettt eveesbeenne s Yes
Analytical batch QC given Similar CIEANUP? .........ceevvieeiiiiieiieiiereerte ettt eee st sae e e sreesreebeesseesneas Yes
Transcription/Calculation EITOTS? ........oooieiioiiiieieeee et Yes
Comments:

A-4
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GENERAL ORGANIC ANALYSIS DATA VALIDATION CHECKLIST

LT | " © : ‘
PROJECT: CPP 200 Area DATA PACKAGE: VSRO07-017
VALIDATOR: Carl Schloesslin | LAB: STL St. Louis DATE: 08-03-2007
sDG: W04150
ANALYSES PERFORMED
8015 8021 8141 8151 8315
X WTPH-HCID | WTPH-G WTPH-D

SAMPLES/MATRIX: Soil sample B195W2

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification dOCUMENtAtION PIESENL? .....c.evvirieiieiieteeieeteeteseeste st esteeteenseesesseenseensesnnenenes Yes N/A

Comments:__None

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

Initial calibrations aCCEPLADIE? .......c.cccuiiiiiiiriieiiete et eee ettt et et et e e e e aessaesbeesaessaesseeesaensaeseesees Yes
Continuing calibrations aCCEPLADIE? ..........ccuiviiriieriieiieieiie ettt eese e sae e e steesseeseenees Yes
Standards trACCADIET? .........oouiiieiieeieeee ettt ettt ettt e s e neeeneennean Yes
Stanards EXPITEA?.......coueiuiriiiiiireeeeeet ettt ettt ettt ettt bt Yes
Calculation check acceptable? .........cooviiiiiiiiiii ettt Yes
Comments:

A-11
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GENERAL ORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Calibration blanks analyzed? (Levels D, E) ...c.cooiiiiiiiiiieee e Yes No
Calibration blank results acceptable? (Levels D, E) .o.ooovieiieiiiieeiececeeet e Yes No A
Laboratory blanks analyZed? ...........ceccverieriieiiiiecieiiesie ettt ettt nbeeebeenaesnaeens No N/A
Laboratory blank results aCCePtabIe?.........ccuviiiiiiriieiieiieie ettt ettt e enaeseaessaesaeens No N/A
Field/trip blanks analyzed? (Levels C, D, E) .cvvoiiiiiiiieiiceeeee et Yes N/A
Field/trip blank results acceptable? (Levels C, D, E) ..oocuoiiiiiiiiiiieeeeeeeee e Yes No
Transcription/calculation errors? (Levels D, E)....cccoiiiiiiiiiiieeee e Yes No

Comments; _None

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

Surrogates/system monitoring compounds analyZed? ............ccceeverieriieriieiieecieeie et No N/A
Surrogate/system monitoring compound recoveries acceptable? ..........ccvvcvveciiriieriienieriee e @ No N/A
Surrogates traceable? (Levels D, E) c..ooouiiiiiiieiiciccieeeeeee ettt Yes No
Surrogates expired? (Levels D, E) ..ot Yes No @
MS/MSD samples analyZed? ..........ccceiiiiierieieie ettt ettt ettt be et e ee s No N/A
MS/MSD 1esUlts aCCEPLADIE?........eiiiiiieiieie ettt ettt ettt st ae et et an Yes N/A
MS/MSD standards NIST traceable? (Levels D, E) ....oocviiiiiiiiiiiieiieieciece ettt Yes No
MS/MSD standards expired? (Levels D, E) ..c.ooiiiiiiiiiiiiiecieceeee et Yes No @
LCS/BSS Samples analyZed? .........cccvevverierieriieiieieeiiesieesteesieesteeteeveesseessesssessaessessaessaesseesseesseesseessennns No N/A
LCS/BSS 1esUItS aCCEPLADIE?.....ccuviiiiiiiiiciieciieie ettt ettt eta et eetaessa e be e beesseenseenseenns No N/A
Standards traceable? (Levels D, E)....oociiiciiiiicie ettt st et Yes No
Standards expired? (Levels D, E) ...ooouiiiiiieeeee e Yes No
Transcription/calculation errors? (Levels D, E)....ccooiiiiiiiiiiiieeeeee e Yes No
Performance audit sample(s) analyZed? .........c.oocviiieiieie i Yes @ N/A
Performance audit sample results acCePtable?.......coovviiiiiiiiiiiiecieiecte et Yes No

Comments: WTPH-D MS %R = 58%, MSD %R =51%
Kerosene part of WTPH-D

A-12
Page 56 of 174



HNF-20433 REV 0

GENERAL ORGANIC ANALYSIS DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable? .........c.oooiiiiiiiiiiieeeeee ettt No N/A

Duplicate results CCEPLADIET .........ecieiiieriieie ettt ettt ete ettt te ettt ese e se b enbeenbeeeaessaesnneens No N/A

MS/MSD standards NIST traceable? (Levels D, E) ....ooouiviieiiiiecieiiecieeee e Yes
MS/MSD standards expired? (Levels D, E) ..oc.oooiioiiriiiciieiecese et Yes
Field duplicate RPD values acceptable?.........c.occuveiiriieriieiieiecie ettt ere et seees Yes
Field split RPD values aCCePtable?........cc.ooruiiiiiiiiieiiee ettt ettt ettt Yes
Transcription/calculation errors? (Levels D, E)....occooiiiiiiiiiiieeeee e Yes

Comments: _None

6. HOLDING TIMES (all levels)

Samples ProPerly PreSErVEA? .......o i iiiiiieieeieetest ettt ettt e et esseesse e e seeseeseensesnsesssessaenseend No N/A

Sample holding times aCCEPLADIE? ..........eevierieiieieeiecietee ettt ettt raestaesteesseeseenseensesnsenes YesN/A

Comments: Sample analyzed for WTPH-G 48 days after collection.

Sample extracted for WTPH-D 23 days after collection.

A-13
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GENERAL ORGANIC ANALYSIS DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all levels)
Results reported for all requested analySes? ........coceoriiiiieiiiiiiie e No N/A
Rresults supported in the raw data? (Levels D, E)....ocooovieiieiiiieiiececee et Yes No $
Samples properly prepared? (Levels D, E) .oovooiiiiiieiicecece et Yes No

Detection limits MEet RDL? .......ccoiiiiiiiiiieeieiieteeee ettt sttt et ee e beenseenbeensesssessaesnae e No N/A
Transcription/calculation errors? (Levels D, E)....occoooiiiiiiiieiiiieciecececeet e Yes No

Comments:__None

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other aborbant) cleanup performed?............cocoviiiiiiieiiieee e Yes
Lot Check Performed?........cccviiiiiiiciecieeeeeee ettt ettt e st e e e e b e e sseenseenseessensaensaenees Yes
Check reCOVEries aCEPLADIE? .........iciieieeiieeierte ettt sttt ettt et et e et e ssaesteesbeesaessaesseesseeseenseenseensens Yes
Check materials traceable? ........ccoiiiiiiiieiiiee sttt sttt ettt bt Yes
Check materials EXPIT@A?.......c.vccvieciieieiieiiesieeie ettt ettt e e eesbessaesaeesbessaessaesaeesseesseenseenseensens Yes
Analytical batch QC given similar Cleanup? ............cooieiiiiiiiieieeie et Yes
Transcription/Calculation EITOrS? ........oooui ittt Yes
Comments:

A-14
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MATRIX SPIKE SAMPLE DATA REPORT

GC/MS Semivolatiles

Client Lot #...: F4H120314 Work Order #...: GMGLE1CP-MS Matrix......... : SOLID
M3 Lot-Sample #: F4H040341-004 GMG1E1CQ-MSD
Date Sampled...: 08/02/04 Date Received..: 08/04/04
Prep Date...... : 0B/14/04 Analysis Date..: 08/15/04
Prep Batch #...: 4227121
Dilution Factor: 1 % Moisture.....: 12
SAMPLE SPIKE  MEASRD PERCNT
PARAMETER AMOUNT AMT BMOUNT UNITS RECVRY RED METHOD
Phenol ND 3790 2960 ug/kyg 78 SWe46 8270C
ND 3780 3040 ug/kg 80 2.6 SWB46 8270C
bis(2-Chloroethyl) - WD 3790 2980 ug/kg 79 SW846 B270C
ether
ND 3780 3070 ug/kg 81 2.7 SW846 8270C
2-Chlorophencl ND 3790 2930 ug/kg 77 SWB46 8270C
HD 3780 3020 ug/kg 80 3.0 SWB46 B270C
2-Methylphenaol KD 3790 2890 ug/kg 76 SWE46 8270C
ND 3780 2940 ug/kqg 78 1.7 E5W846 8270C
2,2'-oxybis (1-Chloroprapa NHD 3790 3010 ug/kg 79 SWB46 B270C
ND 3780 3090 ug/kg 82 2.8 SWB46 8270C
3-Methylphenol & ND 3790 2980 ug/kg 79 SW846 8270C
4-Methylphenol
KD 3780 3030 ug/kq 80 1.9 5W846 8270C
N-Nitrosodi-n-propyl- ND 3790 3400 uag/kg 90 SW846 8270C
amine
ND 3780 3470 ug/kyg 92 2.0 5W846 B270C
Hexachloroethane ED 3790 2920 ug/kg 77 SWB46 B270C
HD 3780 3010 ug/kg 79 2.9 SW846 8270C
Nitrobenzene ND 3790 2160 ug/kg 57 SW846 B8270C
KD 3780 2110 ug/kyg 56 2.4 SWB46 8270C
Isophorone ND 3790 3260 ug/kg 86 5We46 B8270C
ND 3780 3330 ug/kg 88 2.0 S5wW846 8270C
2-Nitrophencl ND 31790 3160 ug/kg 84 SW846 8270C
XD 3780 3250 ug/kg 86 2.6 5SWB46 B270C
2,4-Dimethylphenol ND 3790 3020 ug/kg a0 SW846 8270C
ND 3780 3160 ug/kg 83 4.4 SWB46 B270C
bie (2-Chloroethoxy) ND 3790 3200 ug/kg 84 SWB846 B270C
methane
ND 3780 3240 ug/kg 86 1.3 SWB46 B270C
2,4-Dichlorophenol HD 3790 3070 ug/kg 81 SWe46 8270C
KD 3780 3160 ug/kg 84 2.8 SWB46 B8270C
1,2,4-Trichloro- XD 3790 3120 ug/kg 82 SWg46 B270C
benzene
KD 3780 3180 ug/kg 84 2.1 SwWB46 8270C
{(Continued on next page) 4§§i
iy
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MATRIX SPIEE SAMPLE DATA REPORT

GC/MS Semivolatiles

Client Lot #...: F4H120314 Work Order #...: GMGLEICP-MS Matrix......... : SOLID
MS Lot-Sample #: FP4HG40341-004 GMG1EL1CQ-MSD
SAMPLE SPIKE MEASRD PERCNT
PARAMETER AMOUNT  AMT AMOUNT _ UNITS RECVRY RPD METHOD
Naphthalene ND 3790 3140 ug/kg 83 SWB46 B270C
ND 3780 3220 ug/kg 85 2.5 SW846 8270C
4-Chloroaniline ¥D 3790 2170 ug/kg 57 SWB46 B270C
ND 3780 2310 ug/kqg 61 6.2 SwWBas 8270C
Hexachlorobutadiene ND 3790 3070 ug/kg 81 SW846 B8270C
¥D 3780 3150 ug/kg 83 2.5 SWB46 8270C
4-Chloro-3-methylphenol HND 3790 3100 ug/ky B2 SWB46 8270C
ND 3780 3350 ug/kg 88 7.5 SWB4§ B270C
2-Methylnaphthalene ND 3790 3050 ug/kg 81 SWe46 8270C
ND 3780 3140 ug/kg 83 2.8 Sws46 8270C
Hexachlorocyclopenta- ND 3790 4270 ug/kg 113 SWB46 8270C
diene
ND 3780 4230 ug/kg 112 0.77 SWB4S§ 8270C
2,4,6-Trichloro- ND 3790 3150 ug/kg a3 SWB46 8270C
phenocl
ND 3780 3360 ug/kg es 6.7 SWB46 B270C
2,4,5-Trichloro- ND 3790 3200 ug/kg 84 SWe46 8270C
phenol
ND 3780 3500 ug/kg 92 8.9 SW8B46 B270C
2-Nitroaniline ¥D 3790 3290 ug/kg a7 SWB46 B270C
HD 3780 3630 ug/kg 96 9.8 SWB46 8270C
Dimethyl phthalate ND 3790 3310 ug/kg 87 SW846 8270C
ND 3780 3610 ug/kg 95 8.6 SWB46 8270C
Aceraphthylene ND 3790 3400 ug/kg 50 5We46 B270C
KD 3780 3580 ug/kg 95 5.0 SW846 B270C
2,6-Dinitrotoluene ND 3790 3410 ug/kg 90 SWe46 B270C
ND 3780 3740 ug/kg 99 9.2 SWB46 38270C
3-Nitroaniline ND 3790 2440 nug/kg 64 5W846 8270C
ND 3780 2880 ug/kg 76 17 SWB46 8270C
Acenaphthene ND 3790 3220 ug/kg 85 SWB46 B270C
¥D 3780 3400 ug/kg 90 5.2 SW846 8270C
2.4-Dinitrophenol ND 3750 2950 ug/kg 78 SW846 8270C
ND 3780 3270 ug/kg 86 10 SWB46 B270C
4-Nitrophenol ND 3790 3150 ug/kg 83 SWe46 8270C
ND 3780 3610 ug/kg -1 14 SWB46 B270C
Dibenzofuran ND 3790 3090 ug/kg 82 SWg46 8270C
ND 3780 3290 ug/kg 87 6.3 SWB46 8270C
2,4-Dinitrotoluene ND 3790 3530 ug/kg 93 5W846 8270C
ND 3780 3510 ug/kg 103 10 SwB4s B270C

(Continued on next page)

LOT # F4H120314 W04150
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STL ST. LQUIS

MATRIX SPTFE SAMPLE DATA REPCRT

GC/MS Semivolatiles

Client Lot #...: F4H120314 Work Order #...: GMGlE1CP-MS Matrix....... ..: SOLID
MS Lot-Sample #: F4H040341-004 GMG1E1CQ-MSD
SAMPLE SPIKE  MEASRD PERCNT
PARAMETER AMOUNT _ AMT AMOUNT UNITS RECVRY RPD METHOD
Diethyl phthalate ND 3790 3360 ug/kqg 89 SW846 8270C
ND 3780 3680 ug/kg 97 9.2 SWB46 B8270C
4-Chlorophenyl phenyl ND 3790 3220 ug/kyg 85 5WB46 8270C
ether
ND 3780 3450 ug/kg 91 7.0 SW846 8270C
Fluorene ND 3790 3300 ug/kg 87 SW846 8270C
ED 3780 3570 ng/kyg 94 7.8 SWB46 8270C
4-Nitroaniline ND 3790 3080 ug/kg 81 SW846 8270C
ND 3780 3510 ug/kg 93 i3  SWB46 8270C
4,6-Dinitro- ND 3790 3310 ug/kg 87 SWB46 8270C
2-methylphencl
ND 3780 3510 ug/kg 93 5.7 SHWB46 8270C
N-Nitrosodiphenylamine ND 3750 3580 ug/kg 95 SWB46 8270C
ED 3780 3830 ug/kg 101 6.8 SWB46 8270C
4-Bromophenyl phenyl ND 3790 3390 ug/kg 990 SWB46 8270C
ether
ND 3780 3600 ug/kg 95 5.9 SW846 B270C
Hexachlorobenzene ND 3790 3340 ug/kg CT:) SWB46 8270C
ND 3780 3580 ug/kg 95 7.0 SW846 B270C
Pentachlorophencl ND 3790 3320 ug/kg as SWB46 8270C
HD 3780 3610 ug/kg 95 8.4 SW846 8270C
Fhenanthrene ND 3790 3220 ug/kg 85 SW846 8270C
ND 3780 3480 ug/kg 92 7.5 SW846 8270C
Anthracene ND 3790 3340 ug/kg a8 SWB46 B270C
ND 3780 3580 ug/kg 55 7.2 SW8B46 B270C
Carbazole ND 3790 3310 ug/kg 88 SW846 8270C
ND 3780 3620 ug/kg 96 8.8 SWB46 8270C
Di-n-butyl phthalate ND 3790 3550 ug/kg 94 SWB46 B8270C
ND 3780 3890 ug/kg 103 9.0 SW846 8270C
Fluoranthene ND 3790 3370 ug/kg 89 SW846 B270C
ND 3780 3720 ug/kg 98 9.9 SWB46 8270C
Pyrene ND 3790 3610 ug/kg 55 SWB46 8270C
ND 3780 3780 ug/kg 100 4.5 SW846 8270C
EButyl benzyl phthalate ND 3790 3720 ug/kg 58 SW846 8270C
D 3780 3920 ug/kg 104 5.1 SWB46 8270C
3,3'-Dichloraobenzidine HD 3790 2620 ug/kg 69 SW846 8270C
ND 3780 2920 ug/kg 77 11 SWB46 B270C
Benzo{a) anthracene p:1»] 3790 3500 ug/kg 95 5We4a6 8270C
ND 3780 3890 ug/kg 103 8.2 SW846 8270C
(Continued on next page)
DY
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STL ST. LOUIS

MATRIX SPIKE SAMPLE DATA BEPORT

GC/MS Semivolatiles

Client Lot #...: F4H120314 Work Order #...: GMGLEICP-MS Matrix....... - .3 SCLID
MS Lot-Sample #: F4H040341-004 GMG1lE1CQ-MSD
SAMPL.E SFPIKE MEASRD PERCNT
PARAMETER AMOUNT AMT AMOUNT TUNITS RECVRY RPFD METHCD
Chrysene ND 3790 3700 ug/kg 98 SW846 B270C
ND 3780 4020 ug/kg 106 8.1 SW846 B270C
bis (2-Bthylhexyl) ¥D 3790 3860 ug/kg 102 SW846 8270C
phthalate
ND 3780 4110 ug/kg 109 6.4 SHWB46 B270C
Di-n-octyl phthalate ND 3790 4380 ug/kg 116 SWB46 8270C
ND 3780 4510 ug/kg 119 3.0 SW846 8270C
Benzo (b) flucranthene ND 3790 4390 ug/kg 116 SHW846 8270C
ND 3780 4720 ug/kg 125 a 7.1 SWB46 8270C
Benzo (k} fluoranthene ND 3790 4350 ug/kg 115 SW846 8270C
ND 3780 4590 ug/kg 121 5.4 SWB46 8270C
Benzo {a) pyrene ND 3790 4360 ug/kg 115 a SW846 8270C
ND 3780 4680 ug/kg 124 a 7.0 SWB46 B270C
Indeno (1, 2, 3-cd) pyrene ND 3790 4670 ug/kg 123 SW846 8270C
ND a7so 5180 ug/kg 137 a 10 SW8B46 B8270C
Dibenz {a,h)anthracene ND 3790 4550 ug/kg 120 SWB46 B270C
ND 3780 5080 ug/kg 134 a 11  SWe46 8270C
Benzo{ghi)perylene ND 3790 4420 ug/kg 117 SW846 8270C
ND 3780 4920 ug/kg 130 11  SW846 8270C
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
2-Fluorophenol Bl {40 - 103)
81 {40 - 103)
Phenol-g5 83 (36 - 105)
_ 82 (36 - 105)
Nitrobenzene-ds 87 (45 - 114)
86 (45 - 114)
2-Flueorobiphenyl 30 (49 - 120}
89 {49 - 120)
2,4, 6-Tribromophenocl 90 {39 - 114)
95 (39 - 114)
Terphenyl-dl4 91 {42 - 108)
91 {42 - 108)
NOTE(S) ;

Calculations are performed before rounding to Gvoid round-off errors in calculated results,
Bold prine denotes control parameters

Resulte and reporting Iimits have been adjusted for dry weight.

a Spiked analyte recovery is oulside stated conol limits,

LOT # F4H120314 W04150
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STL ST. LOUIS

MATRIX SPIEE SAMFLE DATA REPORT

GC Volatiles

Client Lot #...: F4H120314 Work Order #...: GM17P1C3-MS Matrix......... :+ SQLID
MS Lot-Sample #: F4H120314-001 GM17P1C4-MSD
Date Sampled...: 67/21/04 Date Received..: 08/12/04
Prep Date...... : 09/07/04 Analysis Date..: 03/07/04
Prep Batch #...: 4252070
Dilution Factor: 1 % Moisture.....: 7.3
SAMPLE SPIKE MEASRD PERCHNT
PARAMETER AMOUNT AMT aﬁOUNT UNITS RECVRY RPD METHCD
Volatile Petroleum ND 1.00 0.710 wmg/kg 71 SWB46 8015 MOD
Hydrccarbons
ND 1.00 0.697 mg/kg 70 1.9 5WB46 B015 MOD
PERCENT RECCVERY
SURROGATE RECOVERY LIMITS
Triflucrotcluene 94 (28 - 124)
91 (28 - 124}
NOTE(S) :

Calcularions are performed before munding to aveid round-ff errors in cefculated results.
Bold print denotes control paramelets

LOT # F4H120314 W04150
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STL ST. LOUIS

MATRIX SPIKE SAMPLE DATA REPORT

GC Semivolatiles

Client Lot #...: F4H120314 Work Order #...: GM17PICl-MS Matrix.........: SOLID
MS Lot-Sample #: F4H120314-001 GM17P1C2-MSD
Date Sampled...: 07/21/04 Date Received..: 08/12/04
Prep Date......: 08/13/04 Analypie Date..: 08/18/04
Prep Batch $#...: 4226332
Dilutiont Factor: 1 % Moisture..... : 7.3
SAMPLE SPIKE MEASRD PERCNT
DPARAMETER AMCUNT AMT AMOUNT UNITS RECVRY RPD METHOD
TPFH - Diesel Range - WIPH HD 89.6 52.2 mg/kg 58 SW846 8015 MOD
FD 89.8 46.2 mg/ kg 51 12 SW846 8015 MOD
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
o-Terphenyl 46 (10 - 150)
45 (L0 - 150)
NOTE(S) :

Cajculations are performed before rounding to avoid round-off errors in calculared resulis.
Bold print denotes control parameters
Resulis and reporting limits have been adjusted for dry weight.

N
LOT # F4H120314 W04150
Page 65 of 174

27



METHOD BLANEK REPORT

GC/MS Semivolatiles

Client Lot f...: F4H120314 Work Order #...: GM67V1AA Matrix......... SOLID
MBE Lot-Sample #: F4H140000-121

Prep Date.._.... : 08/14/04
Analysis Date..: 08/17/04 Prep Batch #...: 4227121
Dilution Factor: 1

+ REPORTING
PARBMETER RESULT LIMIT UNITS METHOD
Phenol : ND 330 ug/kg 5We46 8270C
2-Chlorophenol ND 330 ug/kg SWa46 8270C
N-Witrosodi-n-propyl- XD 330 ug/kg SWe4e 8270C
amine
1,2,4-Trichloro- - ND 330 ug/kg SW84s6 8270C
benzene ‘
4-Chloro-3-methylphenol ND 330 ug/kg SW846 8270C
Acenaphthene ND 330 ug/kg SHB46 8270C
4-Nitrophenol ND 1600 ug/kg SW846 8270C
2,4-Dinitrotoluene KD 330 ug/kg SW846 8270C
Diethyl phthalate ND. 330 ug/kg SW846 8270C
Pentachlorophenol ND 1600 ug/kg SWa46 8270C
Di-n-butyl phthalate ND 330 ug/kg SWB45 8270C
Pyrene . ND 330 ug/kg SWB46 8270C
Tributyl phosphate ND 330 ug/kg SW846 8270C
1,4-Dichlorobenzene ND 330 ug/kg 8W846 8270C
PERCENT RECOVERY

SURRQGATE RECOVERY LIMITS
Z-Fluorophenol 82 (40 - 103)
Phenol-ds 78 (36 - 105)
Nitrobenzene-4s 86 (45 ~ 114)
2-Fluorocbiphenyl 89 (49 - 120)
2.4,6-Tribromophenol 72 (39 - 114)
Terphenyl-dl4 94 {42 - 108)

ROTE (S) -

Calenlations are pesformed before ronnding w0 avold round-off exwors in ealeulated results,
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FLIJOR HANFORD IC
Method Blank Report
GC/MS Semivolatiles

Lot-Sample #: F4H140000-121 B Work Order #: GME7VIRA Matrix- SOLID

MASS SPECTRCMETER/DATA SYSTEM (MSDS) TENTATIVELY IDENTIFIED COMPOUNDS

ESTIMATED RETENTION

PARBMETER cas # RESULT TIME UNITS
Unknown aldol condensate 4600 M 2.221 uag/kg
NQTE (S) -

M: Result was measured againgt nearsst int=rnal standard assuming a respanse factar of 1.

7
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STL ST. LOUIS

METHOD BLANK REPORT

GC Volatiles

Client Lot #...: F4H120314 Work Oxrder #...: GPQTAlAA Matrix.........: SQLID
MB Lot-Sample #: F4I080000-070

Prep Date......: 09/07/04
Analysis Date..: 03/07/04 Prep Batch #...: 4252070
Dilution Factor: 1

REPCRTING
PARAMETER RESULT LIMIT UNITS METHOD
Volatile Petroleum ND 0.10 mg/kg SW846 8015 MOD
Hydrocarhbons

PERCENT RECCVERY
SURROGATE RECOVERY LIMITS
Trifluorotoluene 85 {28 - 124)
NOTE (8) :
Calcularions are performed before rounding o aveld round-off errors in caleulaied resulis.

______4_,__*.@25:
LOT # F4H120314 W04150
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L

LOT

ST. LOUIS

METHOD BLANEK REPORT

GC Semivolatiles

Client Lot #...: F4H120314 Work Orxder #...: GM4PK1AA Matrix.........: SOLID
MB Lot-Sample #: F4H130000-332

Prep Date......: 08/13/04
Analysis Date..: 08/18/04 Prep Batch $#...: 4226332
Dilution Pactor: 1

REPORTING
PARBRMETER RESULT LIMIT UNITS METHOD
Kerosene ND 25 mg/kg SW846 8015 MOD
TFH - Diesel Range - WIPH ND 25 mg/ kg SW846 B015 MCD
PERCENT RECOVERY

SURROGATE RECOVERY LIMITS
o-Texrphenyl 65 * (78 - 150)

NOTE(S) :

Calculations are perfarmed before rounding to avoid round-off errors in calculated results,
* Surrogate recovery ts outside smced conlrol [mits.

# P4H120314 W04150
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STL ST. LOUIS

LABORATCRY CONTROL SAMPLE DATA REPORT

GC/MS Semivolatiles

Client Lot #...: F4H120314 Work Oxrder #...: GME7V1AC Matrix......... : SOLID
LCS Lot-Sampled: F4H140000-121
Prep Date......: 08/14/04 Analysis Date..: 08/17/04

Prep Batch #...: 4227121
Dilution Factor: 1

SPIKE MEASURED PERCENT

PARAMETER AMOUNT AMOCUNT UNITS RECOVERY  METHOD

Phencl 3330 2750 ug/ka a2 SWH46 8270C

bie (2-Chloroethyl) - 333D 2770 ug/kg 83 SWB46 8270C
ether

2-Chlorcphenocl 3330 2730 ug/kg 82 SWe46 8270C

2-Methylphenol 3330 2670 ug/kg 80 SW846 8270C

2,2'-oxybis {1-Chloropropa 3330 2780 ug/kg a3 5W846 8270C

3-Methylphencl & 3330 2730 ug/kg 82 SW846 8270C
4-Methylphenol

N-Nitrosodi-n-propyl- 3330 3090 ug/kg 83 SWB46 B270C
amine

Hexachloroethane 3330 2670 ug/kg 80 SWa46 8270C

Nitrobenzene 3330 2390 ug/kg 72 5We46 B270C

Isophorone 3330 3020 ug/kg 31 SWa46 B270C

2-Nitrophenol 3330 2930 ug/kg 88 SWB46 B270C

2,4-Dimethylphenol 3330 2790 ug/kg 84 §W846 8270C

big(2-Chloroethoxy) 3330 2960 ug/kg B9 SwWa46 8270C
methane

2,4-pichlorophenol 3330 2860 ug/kg 86 5WB46 8270C

1,2,4-Trichloro- 3330 2900 ug/kg 87 SWB46 B270C
benzene

Naphthalene 3339 2930 ug/kg 88 SW846 B270C

4-Chloroaniline 3330 2340 ug/kg 70 SWB46 B270C

Hexachlorobutadiene 3330 2840 ug/kg 85 SW846 B8270C

4-Chloro-3-methylphenol 3330 2850 ug/kg BS 5WB46 8270C

2-Methylnaphthalene 3330 28490 ug/kg 85 SW846 8270C

Bexachlorocyclopenta- 3330 3690 ug/kg 111 SW846 B8270C
diene ‘

2,4,6-Trichloro- 3330 2940 ug/kg 88 SWE46 B270C
phenol

2,4,5-Trichloro- 3330 2960 ug/kg 89 SW846 8270C
phenol

2-Nitroaniline 3330 3100 ug/kg 93 SWB46 8270C

Dimethyl phthalate 3330 3060 ug/kg 92 SWB46 8270C

Acenaphthylene 3330 3200 ua/kyg 96 SWB46 B270C

{Continued on next page)
LOT # F4H120314 W04150
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STL ST. LOUIS

LARORATORY CONTROL SAMPLE DATA REPORT
GC/MS Semivolatiles

Client Lot #...: F4H120314 Work Order #...: GM67TV1AC Matrix...... ++.37 SOLID
LCS Lot-Sampled: F4H140000-121

SPIKE MEASURED PERCENT
PARAMETER AMOUNT AMOUNT UNITS | RECOVERY  METHODR
2,6-Dinitrotoluene 3330 3200 ug/kg 96 EWE46 B8270C
3-Nitroaniline 3330 2430 ug/kg 73 5WB46 B270C
Acenaphthene 3330 3040 ug/kg 91 SWB46 B270C
2,4-Dinitrophenol 3330 1430 ug/kg 43 SW846 8270C
4-Nitrophenol 3330 2960 ug/kg 8% SW846 8270C
Dibenzofuran 3330 2900 ug/kg 87 SWBA6 B270C
2,4-Dinitrotoluene 3330 3320 ug/kg 100 SW846 8270C
biethyl phthalate 3330 3130 ug/kg 54 SWB46 8270C
4-Chlorophenyl phenyl 3330 3010 ug/kg 90 SWB46 8270C
ether
Flucrene 3330 3100 ug/kg 93 SWB46 8270C
4-Nitroaniline 3330 3020 ug/kg 91 SWBAE 8270C
4,6-Dinitro- 3330 2270 ug/kg 68 SWB46 8270C
2-methylphenol
N-Nitrosodiphenylamine 3330 3370 ug/kg 101 SW846 8270C
4-Bromophenyl phenyl 3330 3170 ug/kg 95 SW846 8270C
ether
Hexachlorobenzene 3330 3130 ug/kg 94 SWB46 8270C
Pentachlorophenol 3330 3020 ug/kg 91 SWB846 8270C
Phenanthrene 3330 3050 ug/kg 91 SWB46 B8270C
Anthracene 3330 3150 ug/kg 95 SWB46 8270C
Carbazole 3330 3150 ug/kg 94 SWB46 82700
Di-n-butyl phthalate 3330 3350 ug/kg 100 SW846 B270C
Fluoranthene 3130 3230 ug/kg 97 SWB46 8270C
Pyrene 3330 3300 ug/kg 99 SWB46 B270C
Butyl benzyl phthalate 3330 3390 ug/kg 102 SW846 8270C
3,3'-Dichlorobenzidine 3330 2620 ug/kg 79 SWe46 B270C
Benzo {(a) anthracene 3330 3340 ug/kg 100 SWB46 8270C
Chrxysene 3330 3470 ug/kg 104 SwWe46 8270C
bis {2-Ethylhexyl) 3330 3530 ug/kg 106 SW846 8270C
phthalate
Di-p-octyl phthalate 3330 3950 a ug/kg 118 SWB46 8270C
Benzo (b) fluoranthene 3330 4200 a ug/kg 126 SWB846 8270C
Benzo (k) fluocranthene 3330 3970 vg/kg 119 SW846 8270C
Benzo {a) pyrene 3330 4090 a ug/kg 123 SWB46 8270C
Indeno (1, 2,3-cd)pyrene 3330 4380 a ug/kg 131 SWB46 B270C
Dibenz (a,h)anthracene 3330 4340 ug/kg 130 SWe46 8270C
(Continued on next page)
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LABORATORY CONTROL SAMPLE DATA REPORT

GC/MS Semivolatiles

Analysis Date..: 08/17/04

Client Lot #...: F4H120314
LCS Lot-Sampled= F4H140000-121
Prep Date......: 08/14/04
Prep Batch #...: 4227121

Dilution Factor: 1

SPIKE MEASURED
PARAMETER AMOUNT AMOUNT
Phenol 3330 2750
2~-Chlorophenol 3330 2730
N-Nitrosodi-n-propyl- 3330 3090
amine
1,2,4-Trichloxro- 3330 2900
benzene
4-Chloro-3-methylphenol 3330 2850
Acenaphthene ) 3330 3040
4-Nitrophenol 3330 2960
2,4-Dinitrotoluene 3330 3320
Diethyl phthalate 3330 3130
Pentachlorophenol 3330 3020
Di—n-butyl phthalate 3330 3350
Pyrene 3330 3300
PERCENT
SURROGATE RECOVERY
2-Fluarophenol 84
Phenol-d5 86
Nitrobenzene-ds a9
2-Fluorcbiphenyl 95
2,4,6-Tribromophencl 82
Terphenyl-dl4 92

NOTE(S) =

Work Oxder #...: GM67V1AC

Calexiarions are pexformed before ronndng to avoid ramd-off errors in calenlated results.

Bold print d=potes control parmetsTs
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Matrix........ .z SCLID
PERCENT

UNITS RECOVERY METHOD

ug/kg B2 SWB46 B270C

ug/kg B2 SHB46 B270C

ug/kg 93 SWB46 B270C

ug/kg B7 SWB46 B270C

ug/kqg 85 SWB46 8270C

ug/kg 91 SW846 B270C

ug/kg a9 SW846 B270C

ug/kg 100 SWB46 B270C

ug/kg 94 5HWB46 8270C

ug/kg 91 SWB46 8270C

ug/kg 100 SWB46 8270C

ug/kg 99 SW846 8270C

RECOVERY

LIMITS

{50 ~ 98)

(51 - 95)

{50 - 111)

(57 - 117)

(53 - 108)

(49 - 107)



STL ST. LOUIS

LABCRATORY CONTROL SAMPLE DATA REPORT

GC Volatiles

Client Let #...: F4H120314 Work Oxder #...: GPQTA1AC Matrix.........: SCLID
LCS Lot-Samplefi: F4I08000G-0G70
Prep Date......: 09/07/04 Analysis Date..: 09/07/04

Prep Batch #...: 4252070
Dilution Factor: 1

SPIKE MEASURED PERCENT
PARARMETER AMOUNT AMOQUNT UNITS RECOVERY METHOD
Volatile Petroleum 1.00 0.998 mg/ kg 100 SWB45 BO15 MO
Hydrocarbons
PERCENT RECOVERY
SURRCGATE ) RECOVERY LIMITS
Triflucrotoluene 106 (85 - 108)
ROTE(S) :

{Calculadors are performed hefore rounding to avoid round-off errors in calculated results.
Bold print denctes contral paramelers

LOT # F4H120314 W04150
Page 73 of 174



STL ST. LOUIS

LABORATORY CONTROL SAMPLE DATA REPORT
GC Semivolatiles

Client Lot #.. F4H120314 Work Order #...: GM4PKI1AC Matrix.........: S0LID
ICS Lot-Sample F4H130000-332

Frep Date......: 08/13/04 Analyais Date..: 08/18/04

Erep Batch #...: 4226332

Dilution Factor: 1

Bk -
TR TR 1Y

SPIKE MEASURED PERCENT

PARARMETER AMOUNT AMOUNT UNITS RECCGVERY METHOD

TPH - Diesel Range - WTPH 83.3 60.7 ng/kg 73 SW846 8015 MO
PERCENT RECOVERY

SURRCGATE RECOVERY LIMITS

o-Terphenyl 101 (78 - 150)

NOTE(S) :
Calculations are performed before rounding 1o avoid round-off errors in calculated results,
Bold print denates control paramesers

LOT # F4H120314 W04150 51
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Date: 03 August 2007

To: Fluor Hanford Inc. (technical representative)
From: Analytical Quality Associates, Inc.

Project: CPP 200 Area

Subject: PCBs - Sample Data Group (SDG) W04150

INTRODUCTION

This memorandum presents the results of data validation for SDG W04150 prepared by
STL St. Louis. A list of samples validated along with the analytical methods is provided
in the following table.

Sample ID | Sample Date | Media | Validation Level | Analytical Method

B195W2 07/21/04 Soil C 8082

Data validation was conducted in accordance with the FHI validation statement of work
and the Sampling and Analysis Plan for Additional Remedial Investigation Activities at
the 216-A-4 Crib and the 200-E-102 Trench, DOE/RL-2006-47, Rev. 0 (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 PCBs are extraction within 14 days of
sample collection and analysis within 40 days of sample extraction. Sample preservation
requires chilling to 4 degrees Celsius.

Sample B195W?2 was properly preserved but extracted beyond the holding time and
within 2X the holding time. All sample results except aroclor-1254 and aroclor-1260
were non-detects and should be qualified as estimates and flagged “UJ.” Aroclor-1254
and aroclor-1260 should be qualified as estimates and flagged “J.” It should be noted that
the SAP states that the PCB holding time is 14 days from sample collection to analysis.
This guidance is incorrect and was not followed for data validation.
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¢ 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.
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 matrix spike and laboratory
control sample accuracy limits are 70% to 130%.

Surrogates
All surrogate recoveries were acceptable.

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

All MS/MSD recoveries were acceptable.

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable.

e Precision

Precision is evaluated by reviewing MS/MSD results and field duplicate 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 limits are £30%.

MS/MSD Samples

All MS/MSD relative percent difference values were acceptable.
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Field Duplicate Samples

No field duplicates were submitted for analysis.

e Detection Limits

Reported method detection limits (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 W04150 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 a
holding time infraction. See the table in Appendix 2 for a listing of all affected sample
results.

REFERENCES

FHI, Contract #29774, Validation of Radiological and Chemical Analytical Data, Fluor
Hanford Incorporated, August 24, 2006.

DOE/RL-2006-47, Rev. 0, Sampling and Analysis Plan for Additional Remedial
Investigation Activities at the 216-A-4 Crib and the 200-E-102 Trench, October 2006.
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Glossary of Data Reporting Qualifiers
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Qualifiers that may be applied by data validators in compliance with the FHI 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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Summary of Data Qualification
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PCB Data Qualification Summary

SDG W04150 Reviewer: AQA | Project: CPP 200 Area Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
Aroclor-1016, Exﬁra;(ét'ed t;eyor;)d :he
-1221, -1232, -1242 ul B195W2 O e Y
& -1248 within 2X the
holding time.
Extracted beyond the
Aroclor-1254 & holding time but
11260 ! BI9SW2 within 2X the
holding time.

Comments: None
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STL ST. LOUIS

FLUOR HANFORD IC

Client Sample ID: B195K2

GC Semivolatiles

ILot-Sample #...: F4H120314-001 Work COrder #...: GM17P1CSH Matrix..... «e.-t BOLID
Date Sampled...: 07/21/04 Date Received..: 08/12/04
Prep Date......: 08/14/04 Analysis Date..: 08/17/04
Prep Batch #...: 4227118
Dilution Factor: 1
% Moisture.....: 7.3 Method.........: SW846 8082
REPORTING

PARAMETER RESULT __ LIMIT ONITS MDL
Arocler 1016 ND Ul 3s ug/kg 6.9
Aroclor 1221 ND =< U 36 ug/kg 7.6
Arocleor 1232 ND 73407 W 36 ug/kg 8.7
Aroclor 1242 ND uJ 36 ug/kg 8.1
Aroclor 1248 D uJ ig ug/kg 10
Aroclor 1254 56 J 3s ug/kg 8.5
Aroclor 1260 47 J 3s ug/kg 8.1

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Decachlorobiphenyl 117 (ip - 150)
NOTE (S) :

Resuits and reporting limits have beenr adjusted for dry weight.

LOT # F4H120314

W04150
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Laboratory Narrative and Chain-of-Custody Documentation
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STL ST. LOUIS

Case Narrative
LOT NUMBER: F4H120314
W04150

This report contains the analytical results for the sample received under chain of custody by
STL St. Louis on August 12, 2004, This sample is associated with your F04-015 project.

The analytical results included in this report meet all applicable quality control procedure
requirements except as noted below.

The test resuits in this report meet all NELAP requirements for parameters in which
accreditations are held by STL $t, Louis, Any exceptions to NELAP requirements are noted in
the case narrative. The case narrative is an integral part of this report.

All chemical analysis results are based upon sample as received, wet weight, unless noted
otherwise.

The samples were analyzed outside the 14-day holding time for soils for all parameters except
metals. The lab did not receive the samples until after the holding time had expired.

Observations/Nonconformances
Metals

The MS/MSD recovery for Mercury is outside the established QC limits. The Mercury
concentration in the original sample is greater than 4 times the amount spiked, making percent
recovery information ineffective. Method performance is demonstrated by acceptable LCS
recovery.

The MS recovery for Silver is outside the established QC limits. The RPD is within method
acceptance criteria indicating possible matrix interference.  Method performance is
demonstrated by acceptable LCS recovery. No further action is required.

TPH - Diesel & Kerosene

The Method Blonk surrogate recovery is outside acceptance limits. Samples associated with this
method blank demonstrated acceptable surrogate recoveries indicating the surrogate excursion
is isolated to the method blank and not indicative of the batch.

LOT # F4H120314 W04150
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STL ST. LGCUIS

Case Narrative
LOT NUMBER: F4H120314
w4150

Semi-Volatiles

The LCS recoveries are outside QC limits for less than 10% of the compounds spiked.
Laboratory QC practices, based on federal guidance documents, allow for up to 10% of the spike
compounds to be outside QC criteria without necessitating re-preparation/re-analysis. Sample
extraction efficiency and compliance is demonstrated by the remaining acceptable LCS
recoveries,

The MS/MSD recoveries are outside QC limits for less than 10% of the compounds spiked.
Laboratory QC practices, based on federal guidance documents, aflow for up to 10% of the spike
compounds to be outside QC criteria without necessitating re-preparation/re-analysis. Sample
extraction efficiency and compliance is demonstrated by the remaining acceptable MS/MSD
recoveries,

Volatiles

The MS/MSD recoveries are outside QC limits for less than 10% of the compounds spiked.
Laboratory QC practices, based on federal guidance documents, allow for up to 10% of the spike
compounds to be outside QC criteria without necessitating re-preparation/re-analysis.

The surrogate recovery of DBFM is out high in MS, which caused four front end compounds to

be out high and the Bromomethane RPD to be out, Sample purge efficiency and compliance is
demonstrated by the remaining acceptable MS/MSD and LCS recoveries,

Oil & Grease

The MS/MSD associated with this sample was run on sample B193KO from SD& W04366. both
samples were included in the same analytical batch.

LOT # F4H120314 W04150
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

PESTICIDE/PCB DATA VALIDATION CHECKLIST

vl : © : :
PROJECT: CPP 200 Area DATA PACKAGE: VSRO07-017
VALIDATOR: Carl Schloesslin | LAB: STL St. Louis DATE: 08-03-2007
SDG: W04150
ANALYSES PERFORMED
SW-846 8081 SW-846 8081 SW-846 8082 SW-846 8081
(TCLP) X (TCLP)

SAMPLES/MATRIX  Soil sample B195W2

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

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

Comments;:__None

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

Initial calibrations aCCEPLADIE? .......c..ccuiiiiiieriieiiei ettt ettt eeb e e e taesteesbeseaesaeesaeesseeseesseensens Yes
Continuing calibrations aCCEPLADIE? ..........ccueviiriieriiiiicieciereese ettt ae e sreesreeseesseenneas Yes
Standards trACEADIET? .........ccuiiieiieeieeee ettt ettt e et e e et e neenseeteeseenenn Yes
StaNAards EXPITEA?7....c..couiiuiiuiiiiiieeere ettt b et ettt eh et ee Yes
Calculation Check aCCePADIE? ........c.eivuiiiieieieic ettt eaeeae e eae e saeesseesseeseenseensenn Yes
DDT and endrin breakdowns acCeptable? .........ccveviiiiiiiiiierieieeee et eas Yes
Comments:

A-6
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HNF-20433 REV 0

PESTICIDE/PCB DATA VALIDATION CHECKLIST

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

Calibration blanks analyzed? (Levels D, E) ...c.cooiiiiiiiiiieee e Yes No
Calibration blank results acceptable? (Levels D, E) .o.ooovieiieiiiieeiececeeet e Yes No A
Laboratory blanks analyZed? ...........ceccverieriieiiiieeieiesie ettt ettt ettt enbe b enaesnne e No N/A
Laboratory blank results aCCePtabIe?.........ccuveiiriiriieiieiieie ettt ettt esaeseaessaesnae e @ No N/A
Field/trip blanks analyzed? (Levels C, D, E) .cvvoiiiiiiiieiiceeeee et YesN/A
Field/trip blank results acceptable? (Levels C, D, E) ..oocuoiiiiiiiiiiieeeeeeeee e Yes No
Transcription/calculation errors? (Levels D, E)....cccoiiiiiiiiiiiiee e Yes No @

Comments:__None

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

SUITOZAtES ANALYZEA? ....c.viiiieiiiie ettt ettt ettt estaeetaesta et e ssa e baeseesseenseenseenseessensaenseend No N/A
Surrogate reCOVEries ACCEPLADIET ........eivuiiiieiieieriieie ettt sttt e e e et et e e b e esaesesesnnessnesaeseend No N/A
Surrogates traceable? (Levels D, E) c..ooouiiiiiiieiicieeieeeeeeee ettt Yes No
Surrogates expired? (Levels D, E)...ooooiiiiieieeeee et Yes No @
MS/MSD samples analyZed? .........ccueieiiierieieiieeee ettt ettt sttt ettt aeene el No N/A
MS/MSD 1esults aCCePLADIE?........eiiiiiiiiiitiee ettt ettt et et No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....oocviiiiiiiiiiiieiieieeeeeece et Yes No
MS/MSD standards expired? (Levels D, E) ...oooiiiiiiiieiiiiecieceeseeee ettt Yes No m
LCS/BSS Samples analyZed?.........cccvevviiiirieriieiieieeiesieesteesieesteeseeseesseessesssessaessessaessaessaessessseessesssennss No N/A
LCS/BSS 1esUItS aCCEPLADIE?.....ccuviiiiiieiiiiieiieie ettt e ta et staesse e be e beesseesseenseenns No N/A
Standards traceable? (Levels D, E)....oooviiiiiiiciece ettt ettt st ettt e Yes No
Standards expired? (Levels D, E) ..ottt Yes No
Transcription/calculation errors? (Levels D, E).....coooiiiiiiiiiiieeeeee e Yes No
Performance audit sample(s) analyZed? .........c.oovoiieiiiiieie e Yes @ N/A
Performance audit sample results acCePtable?.......cocvuiiciiiiiiiiiiecieeiecieee e Yes No

Comments:__None

A-7
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HNF-20433 REV 0

PESTICIDE/PCB DATA VALIDATION CHECKLIST

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

Duplicate RPD values acceptable? .........c.oooiiiiiiiiiiieeeeee ettt s No N/A
Duplicate results ACCEPLADIET .........ciieiiieriieie ettt ettt ste e eeeste et et e ese e seenseenbeenbeesaessaesnne et No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....ooouiviieiiiiecieiiecieeee e Yes No ﬁ
MS/MSD standards expired? (Levels D, E) ..oc.oociiiiiiiiiiciieeeeee e Yes No A
Field duplicate RPD values acceptable?.........c.occuveiiriieriieiieiecie ettt ere et seees Yes No @
Field split RPD values aCCePtable?........cc.ooruiiiiiiiiieiiee ettt ettt ettt Yes No @
Transcription/calculation errors? (Levels D, E)....ocoooiiiiiiiiiiiieee e Yes No

Comments:__None

6. SYSTEM PERFORMANCE (Levels D and E)

Chromatographic performance acceptable?...........ccovvveriirieriieiiieiieieeiecee e

Positive results resolved acceptably?.......ccccvevieiieiieiieiecieceese e

Comments:

......................... Yes No
......................... Yes No A

7. HOLDING TIMES (all levels)

Samples ProPerly PreSEIVEAT ... ..o i iiirieeieieie ettt ettt et teetesae s e esbesnaessaessaesseenseenseenseensens

.......................... Yes N/A

Sample holding times acceptable?..........ccciiiiiiiiiiiiereeet e

Comments: Sample extracted 24 days after collection.

(Ye9) No N/A

A-8
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HNF-20433 REV 0

PESTICIDE/PCB DATA VALIDATION CHECKLIST

8. COMPOUND IDENTIFICATION, QUANTITATION, AND DETECTION LIMITS (all levels)
Compound identification acceptable? (Levels D, E) c..ooouiiiiiiiiiiiiee e Yes No
Compound quantitation acceptable? (Levels D, E) ..oovooiiiieiiiieciecieeeee e Yes No @
Results reported for all requested analySEs? .......c.ccveriiiriieriieiieeie ettt saee et No N/A
Results supported in the raw data? (Levels D, E) .oooooviviiiiieiiciecececeee e Yes No ﬁ
Samples properly prepared? (Levels D, E) .oovooiiiieiieiicececeeetet e Yes No A

Detection IHmits MEEt RIDL? ......ooiiiiiiiiiiiiiiieeeiee et e s eeataae e e e e e e s eesnaaaereeeesseaand No N/A

Transcription/calculation errors? (Levels D, E)........cccooiiiiiiiiiiiiicccce Yes No @

Comments:__None

9. SAMPLE CLEANUP (Levels D and E)

Fluoricil ® (or other absorbent) cleanup performed? ............ccovvverieriieriieciieieeie et Yes
Lot Check Performed?.........ccviiiiiiicieeieeieee ettt ettt et ete et e e e esbeesbeenaeesseessensaeseeneen Yes
Check reCOVETies ACCEPTADIE? .......ocvieiieeiieiieiie et ete sttt ettt et e et e et e esbesaaesatesbessaesaaesseesseenseenseenseensens Yes
GPC cleanup PerfOrmeEd?...........ooii ittt ettt ettt et ettt et et eeaeeeneenneenean Yes
GPC check Performed?..........oouiiiiiieie ettt ettt ettt ettt et eae e aeenneenean Yes
GPC check recoveries acCePtable? ........cc.ioiiiiiiieiee ettt Yes
GPC calibration Performed?..........cc.ovvviiieiieiieieeee ettt ettt e b e saeseeesbeesaessaesreesseesseenseenseensans Yes
GPC calibration check performed?...........cccuivieriiiiiiiieiieciee et st ebeesbe s s Yes
GPC calibration check retention times acCeptable?.........ccvevvieriieciieciieieeie ettt ere et re e eene s Yes
Check/calibration materials traceable? ...........cocoiiiiiiiiiiiiee e Yes
Check/calibration materials EXPIred? .........cooiiiiiiiiiiiieet et Yes
Analytical batch QC given similar Cleanup? ..........ccoooieiiiiiiiiiieeeieee et Yes
Transcription/Calculation EITOTS? .........ooioiioiiiieiieeee ettt st Yes
Comments:

No [ N/A
No| N/A
Ng N/A
Ng¢ N/A
N¢ N/A
N¢ N/A
Né¢ N/A
Nd N/A
Ng N/A
No| N/A
No | N/A
No \N/

A-9
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Additional Documentation Requested By Client

Page 93 of 174



STL ST. LOUIS

MATRIX SPIKE SAMPLE DATA REPORT

Client Lot #...: F4H120314
M5 Lot-Sample §#: F4H120314-001

GC Semivolatiles

Work Order #...:

GM17P1DA-MS Matrix.........: SOLID
GM17P1DC-MED

Date Sampled...: 07/21/04 Date Received..: 08/12/04
Prep Date......: 08/14/94 Analyais Date,.: 08/17/04
Prep Batch §...: 4227118
Diluticn Facter: 1 % Moisture.....: 7.3
SAMPLE SPIKE MEASRD PERCNT
PARAMETER AMOUNT AMT AMOUNT UNITS RECVRY RPD METHOD
Aroclor 1016 ND 179 179 ug/kg 100 SWB46 B082
ND 179 179 ug/kg 100 0.30 SWB46 8082
Arcclor 1260 a7 179 214 ug/kg 93 SWB46 8082
47 179 211 ug/kg 92 1.6 SWB46 8082
PERCENT RECOVERY
- SURROGATE RECOVERY LIMITS
Decachlorobiphenyl 114 (16 - 150)
112 (10 - 150)
NOTE(S) :
Calculations are performed before rourding o avoid round-off errors in calculated resulrs,
Bold prin denotes contrel parameters
Results and reporting limits have been adjusied for dry welght,
LOT # F4H120314 W04150
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STL ST. LOUIS

METHOD BLANK REPORT

GC Semivolatilen

Client Lot #...: F4H120314 Work Order #...: GM&6611AaA MatriX....e.v.-: SOLID
MB Lot-Sample #: F4H140000-118
Prep Date......: 08/14/04
Analysis Date..: 08/17/04 Prep Batch #...: 4227118
Dilution Factor:
REPORTING
PARAMETER RESULT LIMIT UNITS METHOD
Aroclor 1016 ND 33 ug/kg SWB46 BOB2
Arocloxr 1221 ND 33 ug/kg SWB46 8082
Aroclor 1232 ND 33 ug/kg SWB46 8082
Aroclor 1242 ND 33 ug/kg SWB46 8082
Aroclor 1248 ND 33 ug/kg SW846 BOB2
Arccler 1254 ND 33 ug/kg EWe46 B80B2
Aroclor 12640 ND 33 ug/kyg SWB46 8082
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Decachlorobiphenyl 123 {la - 150)
NOTE (S) s
Calgulations are performed before reunding to avoid round-off efrors 1n calculated resuits.

LOT # F4H120314

W04150
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STL ST. LOUIS

LABORATORY CONTROL SAMPLE DATA REPORT

GC Semivolatiles

Client Lot #...: F4H120314 Work Order #...: GM&&Ll1AC

LTS Lot-Sampleff: F4H140000-118

Prep Date......: (GB/14/04 Analysig Date..: 08/17/04
Prep Batch #...: 4227118

Dilution Factor: 1

SFIKE MEASURED
PARAMETER AMOUNT AMOUNT
Aroclor 1016 167 189
Aroclor 1260 167 192
PERCENT
SURRCGATE RECOVERY
Decachlorchiphenyl 128

NOTE (5) :

Matrix.........: SOLID
PERCENT

UNITS RECOVERY  METHOD
ug/kg 114 SW846 8082
ug/kg 115 SWB46 8082
RECOVERY
LIMITS
{68 - 150)

Calculstions are performed before rounding 20 avoid round-off errors in calculated resuls.
Bold print denotes control parameters

LOT # F4H120314 W04150
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Date: 09 August 2007

To: Fluor Hanford Inc. (technical representative)
From: Analytical Quality Associates, Inc.

Project: CPP 200 Area

Subject: Inorganics - Sample Data Group (SDG) W04150

INTRODUCTION

This memorandum presents the results of data validation for SDG W04150 prepared by
STL St. Louis. A list of samples validated along with the analytical methods is provided
in the following table.

Sample ID | Sample Date | Media | Validation Level | Analytical Methods

B195W2 07/21/04 Soil C 6010B & 7471A

Data validation was conducted in accordance with the FHI validation statement of work
and the Sampling and Analysis Plan for Additional Remedial Investigation Activities at
the 216-A-4 Crib and the 200-E-102 Trench, DOE/RL-2006-47, Rev. 0 (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 sample was 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 with the following exceptions. The B, Ba
and Ni laboratory blank results were > the method detection limits (MDLs). The B result
for sample BI95W2 was a detect at <5X the blank result and should be qualified as a
non-detect estimate and flagged “UJ.” The Ba and Ni results for sample B195W?2 were
detects >5X the blank results and should not be qualified for blank infractions.

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 matrix spike and laboratory control 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
recovery for Ag was >130%. The associated sample result was a detect and should be
qualified as an estimate and flagged “J.” MS/MSD data were not reported for As, Ba, Be,
Cd, Cr, Cu, Ni, Pb and Sb. All associated sample results except Cd were detects and
should be qualified as estimates and flagged “J.” The sample result for Cd was non-
detect and should be qualified as an estimate and flagged “UJ.” The Hg concentration in
the sample used for the MS/MSD was >4X the spike concentration. Therefore, MS/MSD
recoveries were not assessed for Hg. No sample data were qualified as a result.

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable.
e Precision

Precision is evaluated by reviewing MS/MSD results and field duplicate 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 limits are £30%. The limits for reported analytes not
listed in the SAP are specified by the DV procedure.
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MS/MSD Samples

All MS/MSD relative percent difference values were acceptable.

Field Duplicate Samples

No field duplicates 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 with the following exception. The

sample MDL for Ag was > the CRDL. The Ag sample result was > the MDL. No
sample data were qualified as a result.

e Completeness
SDG W04150 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 a
laboratory blank infraction, a MS recovery infraction, and lack of MS/MSD data. See the
table in Appendix 2 for a listing of all affected sample results.

REFERENCES

FHI, Contract #29774, Validation of Radiological and Chemical Analytical Data, Fluor
Hanford Incorporated, August 24, 2006.

DOE/RL-2006-47, Rev. 0, Sampling and Analysis Plan for Additional Remedial
Investigation Activities at the 216-A-4 Crib and the 200-E-102 Trench, October 2006.
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Qualifiers that may be applied by data validators in compliance with the FHI 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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Inorganic Data Qualification Summary

SDG W04150 Reviewer: AQA | Project: CPP 200 Area Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
B U3 B195W?2 Laborato'ry bllank
contamination
Ag J B195W2 High MS recovery
cd Ul B195W2 Lack of MS/MSD
data
As, Ba, Be, Cr, Cu, Lack of MS/MSD
Ni, Pb & Sb ! BI9SW2 data

Comments: None
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STL ST. LOUIS

FLUOR HANFORD IC

Client Sample ID: B195W2

TOTRL Metale

F4H120314-001

Lot-Sample ¥...:

Date Sampled...: 07/21/04 Date Received..: 08/12/04

% Mojsture..... : 7.3

REPORTING

PARAMETER RESULT LIMIT UNITS METHOD

Prep Batch #...: 4225071

Antimony J 0.66 B 1.1 mg/kg SW846 6010B
Dilution Pacter: 1 MDL.......... .: 0.22

Arsenic J 2.3 1.1 ng/kg SWB46 5010B
Dilution Factor: 1 MDL....,..-..-.,z 0.19

Barium J 68.3 J 21.6 mg/kg SW846 6010B
Dilution Pactor: 1 MDL Vieeraee: 0,047

Beryllium J 0.20 B 0.54 ng/kg SHE846 5010B
Dilution Factor: 1 MDL....oov.ns vz 0,041

Cadmium UuJ ND 0.54 mg/kg Swe4e 8010B
Dilution Factor: 1 MEOL....vsuse-0.: 0,024

Chromium J 13.5 1.1 mng/kg SW846 601DB
Dilution Pactor: 1 MDL......oouuuns 0.61

Copper J 15.0 2.7 mg/kg 5WB46 6010B
Dilution Pactor: 1 MDL....ovuunuus : 0.40

Lead J 5.5 0.54 mg/ kg SH846 6010B
Dilutieon Pactor: 1 MDL......... oz 0022

Nickel J 8.7 J 4.3 mg/kg SW846 6010B
Diluticn Factor: 1 MDL. . vsvunvnnat 0.14

Selenium ND 0.54 mg/kg EWa46 6010B
Dilution Factor: 1 MDL tv v ennnrest 0.32

Silver J 2.2 i.1 mg/kg SWH846 6010B
Diluticn Factor: 1 MDL........ vevet D.E3

Bismuth 144 21.6 ng/kg SWB46 6€010B
pilution Factor: 1 MDL. .. voveua-at 2.2

Boron uJ 6.5 B,J 21.6 mg/kg SW846 6010B
Dilution Factor: 1 MDL............: 0.61

Prep Batch &#...: 4230117

Mercury 0.952 0.036 mg/kg SW846 7471A
Dilution Pactor: 1 MBL. ... overnnnns 4,018

P
08-09-07 (Continued on next page)

LOT # F4H120314

W04150
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Matrix.......:

PREPARATION-
ANALYSIS DATE

SOLID

WORK
ORDER #

08/13-08/20/04

08/13-08/20/04

08/13-08/20/04

08/13-08/20/04

08/13-08/20/04

08/13-08/20/04

08/13-08/20/04

08/13-08/20/04

08/13-08/20/04

08/12-08/20/04

08/13-08/20/04

08/13-08/23/04

08/13-08/23/04

08/17/04

GM17P1AN
GM17P1AP
GM17P1AQ
GM17P1AR
GM17P1AT
GM17P1AU
GM17P1AV
GM17P1AW
GM17P1AX
GM17P1R0
GM17P1A1
GM17P1A2

GM17P1A3

GM17P1AM

‘r~———~_4?_%_:§5§1
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STL ST. LOUIS

FLUOR HANFORD IC
Client Sample ID: B195W2

TOTAL Metals

Lot-Sample #...: F4H120314-001

NQTE(S) ¢

Rewuits and reporting limils have been adjusted for dry weight.
B Esrimaced resull. Resuk is less than RL.

J  Method blank contamination. The zssociated method blank contains the target analyt at a reportable level.

LOT # F4H120314 W04150
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STL ST. LOUIS

Case Narrative
LOT NUMBER: F4H120314
W04150

This report contains the analytical results for the sample received under chain of custody by
STL St. Louis on August 12, 2004, This sample is associated with your F04-015 project.

The analytical results included in this report meet all applicable quality control procedure
requirements except as noted below.

The test resuits in this report meet all NELAP requirements for parameters in which
accreditations are held by STL $t, Louis, Any exceptions to NELAP requirements are noted in
the case narrative. The case narrative is an integral part of this report.

All chemical analysis results are based upon sample as received, wet weight, unless noted
otherwise.

The samples were analyzed outside the 14-day holding time for soils for all parameters except
metals. The lab did not receive the samples until after the holding time had expired.

Observations/Nonconformances
Metals

The MS/MSD recovery for Mercury is outside the established QC limits. The Mercury
concentration in the original sample is greater than 4 times the amount spiked, making percent
recovery information ineffective. Method performance is demonstrated by acceptable LCS
recovery.

The MS recovery for Silver is outside the established QC limits. The RPD is within method
acceptance criteria indicating possible matrix interference.  Method performance is
demonstrated by acceptable LCS recovery. No further action is required.

TPH - Diesel & Kerosene

The Method Blonk surrogate recovery is outside acceptance limits. Samples associated with this
method blank demonstrated acceptable surrogate recoveries indicating the surrogate excursion
is isolated to the method blank and not indicative of the batch.

LOT # F4H120314 W04150
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STL ST. LGCUIS

Case Narrative
LOT NUMBER: F4H120314
w4150

Semi-Volatiles

The LCS recoveries are outside QC limits for less than 10% of the compounds spiked.
Laboratory QC practices, based on federal guidance documents, allow for up to 10% of the spike
compounds to be outside QC criteria without necessitating re-preparation/re-analysis. Sample
extraction efficiency and compliance is demonstrated by the remaining acceptable LCS
recoveries,

The MS/MSD recoveries are outside QC limits for less than 10% of the compounds spiked.
Laboratory QC practices, based on federal guidance documents, aflow for up to 10% of the spike
compounds to be outside QC criteria without necessitating re-preparation/re-analysis. Sample
extraction efficiency and compliance is demonstrated by the remaining acceptable MS/MSD
recoveries,

Volatiles

The MS/MSD recoveries are outside QC limits for less than 10% of the compounds spiked.
Laboratory QC practices, based on federal guidance documents, allow for up to 10% of the spike
compounds to be outside QC criteria without necessitating re-preparation/re-analysis.

The surrogate recovery of DBFM is out high in MS, which caused four front end compounds to

be out high and the Bromomethane RPD to be out, Sample purge efficiency and compliance is
demonstrated by the remaining acceptable MS/MSD and LCS recoveries,

Oil & Grease

The MS/MSD associated with this sample was run on sample B193KO from SD& W04366. both
samples were included in the same analytical batch.

LOT # F4H120314 W04150
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

ALIDATION

LEVEL: A B @ D E
PROJECT: CPP 200 Area DATA PACKAGE: VSRO07-017
VALIDATOR: Carl Schloesslin | LAB: STL St. Louis DATE: (08-09-2007

SDG: W04150
ANALYSES PERFORMED

SW-846/ICP SW-846/GFAA | SW-846/Hg SW-846
Cyanide

X X

SAMPLES/MATRIX  Soil sample B195W2

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification doCUMENtAtION PIESENL? .....c.evuvereerrieiiereeieereeteeaesee e esteeaeenseeebeseesseeesessnenenes YesN/A

Comments:_None

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

Initial calibrations performed on all INStIUMENTS? ........ccueiieriieriieriieie et Yes
Initial calibrations acCePtable? ..........cocuieiiiiiiieiiee ettt Yes
ICP interference checks acceptable?.........ooiiiieiieiiie ettt ees Yes
ICV and CCV checks performed on all inStruments?............ccceeveeverinereeieneneneneeeeienieeeeeenie e Yes
ICV and CCV checks aCCeptable? ..........coiviiiiiiiiiiiinieniceitetesteste ettt sttt Yes
Standards traceable? ...........coiiiiiiiiiiiiic et e Yes
StandardS EXPITEA?......ccueeiiieeitie ettt erteetee et e et e et e estteesbeeesbeesbeeesteeebaetaeeasaeeasbeeanbeeassaeateeeraeenraeenes Yes
Calculation check acCeptable? ..........coouiiiiiiiie ettt Yes
Comments:

A-16
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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).....ccoccovoiiiiniiiiiniiniieen. Yes No

ICB and CCB results acceptable? (Levels D, E) .ooovioiiiiiiieieceee ettt Yes No A
Laboratory blanks analyZed? ...........ccecvverierieiieiieeieiieseee ettt ettt et enbe b snaesnae et No N/A
Laboratory blank results aCCePtabIe?.........ccuieviiiiirierieiieeeie ettt ettt eeaesenesenes Yes N/A
Field blanks analyzed? (Levels C, D, E) .oooviiiiiiiieiceceee ettt ettt Yes N/A

Field blank results acceptable? (Levels C, D, E) ..oc.ooiuiiiiiiiiee e Yes No

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

comments: MB detections: B 2.9 mg/kg, Ba 0.77 mg/kg, Ni 0.20 mg/kg

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

MS/MSD Samples aNAlyZEA? .........cccuerierierieriieieeieetesee st e st e e eteebeesaeebessaesssesaesssessaesseesseeseenseenseenss No N/A
MS/MSD 1eSUILS ACCEPLADIE?.....c..iiiiiiieiieiieieeet ettt beebesreesbeesaesaaesaeesseenseenseensens Yes N/A
MS/MSD standards NIST traceable? (Levels D, E) ....oocviiiiiiiiieiieiicieciecece et Yes No
MS/MSD standards expired? (Levels D, E) ....oooiiiiiiiiiie et Yes No @
LCS/BSS samples analyZed? .........cocveieiiierieii ettt ettt ettt sttt e st aeeneeae el No N/A
LCS/BSS 1esults acCePtable?.........ooiiiiiiieiiee ettt ettt sttt et No N/A
Standards traceable? (Levels D, E)..ooiiiiiiiiiieiieiecieteeee ettt es Yes No
Standards expired? (Levels D, E) ...ooiiiiiiiiiieiccieeeeeee ettt b e e enaesnne e Yes No
Transcription/calculation errors? (Levels D, E)....ccoovviiiiiiiiiiiieieieeeeeee ettt Yes No
Performance audit sample(s) analyZed? .........c.occveviieiiieiiiiieiie ettt Yes N/A
Performance audit sample results acceptable?..........ccviiiiiiiiiieeee e Yes No

Comments:__Ag MS %R = 139%
Hg MS %R =172%, MSD %R = -106% - Hg sample concentration >4X
(5.1X) spike concentration.
No MS/MSD data for As, Ba, Be, Cd, Cr, Cu, Ni, Pb and Sb. This was
confirmed through a data package validation discrepancy report.

A-17
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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.oooiiiiiiiiiiiee ettt No N/A

Duplicate results CCEPLADIET .........ecieiiieriieie ettt ettt ete ettt te ettt ese e se b enbeenbeeeaessaesnneens No N/A

MS/MSD standards NIST traceable? (Levels D, E) ....oooieiieiiiiecieiiecieeee et Yes
MS/MSD standards expired? (Levels D, E) ..oc.oooiioiiriiiciieiecese et Yes
Field duplicate RPD values acceptable?.........c.occuveiiriieriieiieiecie ettt ere et seees Yes
Field split RPD values aCCePtable?........cc.ooruiiiiiiiiieiiee ettt ettt ettt Yes
Transcription/calculation errors? (Levels D, E)....ccooiiiiiiiiiiiieeee e Yes

Comments: None

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution samples analyzZed? ...........ccveierieiiieiiiie et st nbe e s Yes
ICP serial dilution %D values acceptable? ..........oocviiciiiierieeieieeii ettt sttt ere s Yes
ICP post digestion SPiKe TeqUITEA? ........ccuieiieiiiieieeie ettt et ettt e s e b eneeeseeneeas Yes
ICP post digestion spike values acceptable?..........cooiiiiiiiiiiiiieieeeeeee e Yes
Standards traCEaADIE? .........c.ooiiiiiie ettt ettt ettt b e nae et eaeete e ene Yes
StANAArdS EXPITEA?....cvieiieiieieeie ettt ettt et e et e e te e st e s aeesbeesbeesseessesseesseesbeesaeesaessaesseesseeseenseenseans Yes
Transcription/CalCulation EITOTS? .........c.ccieruieciirieriieiieteeteetesteesteeste e teebeesbeessesseessesssesseesseesseeseenseessens Yes
Comments:

A-18
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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 reqUIred? ...........oooierieiieiiiieeie ettt Yes

Duplicate injection %RSD values acceptable? .........cccvevieiieiieieiieiieeieeeere e seees Yes
Analytical spikes performed as reqUITCA?..........ccueeriiiiiiiieeierieieeie ettt eenes Yes

Analytical spike recOVeries aCCePtable? .........ccviieriiiiiiiieeieriiee ettt e seees Yes

Standards traCEADIE? ..........coiiuiiiiiiieee ettt ettt Yes

StANAArdS EXPITEA?.......eeueieieeiie ettt ettt st st h ettt et h ettt et e nt e e satenaeenbeeneeenee Yes

MSA performed as TeQUITEA?.........oiuiiiieiieiieie ettt s esbe et et et e et eneeeaees Yes

MSA 1eSUIS CCEPLADIET. ... .eiieiiieieieie ettt ettt st sa e bttt et et et Yes
Transcription/calculation EITOTS? .........coiiiiiiiiieie ettt ettt ettt ettt et eeeeeneesaees Yes
Comments:

8. HOLDING TIMES (all levels)

Samples ProPerly PreSEIVEAT .......ciiiiiiriiiieieeieetese ettt ettt e et e ta et esbe e bebe e beesseesseessesssensnensaenseens @ No N/A
Sample holding times aCCePLADIE? ........c.ooiuieiieieiiee ettt en No N/A

Comments: _None

A-19
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analySes? ........coooiiieiiiiiiiiiie e No N/A
Rresults supported in the raw data? (Levels D, E)....ccveoiiiiieiiiiececeeeeee e e Yes No @
Samples properly prepared? (Levels D, E) .oovioiiiieiieiieecece ettt Yes No
Detection limits meet RDL? ......cc.ooiiiiiiiiiiiiiiee sttt st Yes.N/A
Transcription/calculation errors? (Levels D, E)....cccoooiiiiiiieiiiiiecie e Yes No

Comments: Ag MDL (0.63 mg/kg) > CRDL (0.5 mg/kg). Ag sample result > the MDL.
Six target analytes specified on COC, 14 analytes reported in data package.

A-20
Page 116 of 174



Appendix 6

Additional Documentation Requested By Client

Page 117 of 174



STL ST. LOUIS

METHOD BLANK REPORT

TOTAL Metals

Client Lot #...: F4H120314 Matrix.........: SOLID
REPORTING PREPARATION- WORK

PAREMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

MB Lot-Sample #: F4H130000-071 Prep Batch ¥...: 4226071

Antimony NC 1.0 g/ kg SWB46 &010B 08/13-08/20/04 GM2611RA
Diletion Pactor: 1

Arsenic ND 1.0 mg/kg 5wWB46 €010B 08/13-08/20/04 GM2611AC
Dilution Factor: 1

Barium 0.77 B 20.0 mg/kg SWs46 6010B 08/13-08/20/04 GM2611RD
Dilution Facter: 1

Beryllium ND 0.50 mg/kg B5W846 6010B 08/13-08/20/04 GM2611AE
Dilution Factor: 1

Cadmium ND 0.50 mg/kg SW846 6010B 0B8/13-08/20/04 GM2611AF
Dilutien Factor: 1

Chromium ND 1.0 mg/kg SW84e 6010B 08/13-08/20/04 GM2611AG
Dilution Pagtor: 1

Copper ND 2.5 mg/kg SWB4e 6010B 0B8/13-08/20/04 GM2611AH
Dilution Factor: 1

Lead ND 0.50 wg/kg SWe46 6010B 08/13-08/20/04 GM2611AaT
Dilution Factor: 1

Nickel 0.20 B 4.0 mg/kg SW846 6010B 08/13-08/20/04 GM2611AK
Dilution Factor: 1

Selenium ND 0.50 mer/ kg SwB46é 6010B 08/13-08/20/04 GM2611AL
Dilution Factor: 1

gilver ND 1.0 mg/ kg SWE46 §010B 08/13-08/20/04 GM26112M
pilution Factor: 1

Bismuth ND 20.0 mg/kg SWe46 6010B 08/13-08/23/04 GM2611AN
Dilution Factor: 1

Bgron 2.9 B 20.0 mg/kg S5W846 6010B 08/13-08/23/04 GM2611AP
Dilution Factor: 1

LOT # F4H120314

{Continued on next page)

W04150
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STL ST. LOUIS

METHCD BLANK REPORT

TOTAL Metala

Client Lot #...: F4H120314

Matrix....... .3 SOLID
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS - METHCOD ANALYSIS DATE ORDER #

MB Lot-Sample #: F4H170000-117 Prep Batch #...: 4230117

Mercury ND 0.033 mg/kg SW846 7471A 08/17/04 GMS3QG1AA
Dilution Factor: 1

NOTE (S]) :

Calculations are performed befare rounding 1o avoid round-off errors In calenlated results,
B Estimared resull, Result is less ran RL.

LOT # F4H120314 W04150
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STL 3T. LOUIS

LABORATORY

CONTROL SAMPLE DATA REPCRT

TOTAL Metals

Client Lot #...: F4H120314 Matrix,........ : SOLID
SPIKE MEASURED PERCNT PREPARATION- WORK

PARMMETER AMOUNT AMOUNT UNITS RECVRY METHOD ANALYSIS DATE ORDER #

LS Iot-Sampleff: F4H120000-071 Prep Batch #...: 4226071

Antimony 65.2 51.5 mg/kg 79 SWB46 6010B 08/13-08/20/04 GM2611A0
Dilution Factor: 1

Argenic 110 116 mg/ kg 106 SW846 601CRH 08/13-08/20/04 GM2611AR
Dilution Factor: 1

Barium 334 356 mg/kg 106 SW846 €010B 08/13-08/20/04 GM2611AT
Dilution Factor: 1

Beryllium 133 138 mg/kg 104 EW846 6010B 08/13-08/20/04 GM2611AU
Dilution Factor: 1

Cadmium 101 108 mg/ kg 104 8WB46 6010B 08/13-08/20/04 GM2611AV
Dilution Factor: 1

Chromium 167 176 mg/ kg 105 SW846 6010B 0B/13-08/20/04 GM2611AW
Dilution Facter: 1

Copper 118 iz9 mg/kg 103 SW846 &010B 08/13-08/20/04 GM2611AX
bilution Factor: 1

Lead 102 108 mg/kg 106 SW846 6010B 08/13-08/20/04 GM2611A0
Dilution Factor: 1

Nickel 127 134 ng/kg 106 SWB46e 6010B 08/13-08/20/04 GM2611A1
Dilution Factor: 1

Selenium 166 175 mg/ka 105 SW846 6010B 08/13-08/20/04 GM2611A2
Dilution Factor: 1

Silver az2. 85.1 mg/ kg 103 5W846 60140B 0B/13-08/20/04 GM2611A3
Dilution Fagtor: 1

Bismuth 200 196 mg/kg 58 SWB46 6010B 08/13-08/23/04 GM2611A4
Dilution Factor: 1

Boron 58. 6l.6 mg/kg 104 SW846 6010B 08/13-08/23/04 GM2611AS

LOT # F4H120314

Dilurion Factor: 1

(Continmed on next page)

W04150
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STL ST. LOUIS

LABORATORY CONTROL SAMPLE DATA REPORT

TOTAL Metals

Client Lot ¥...: F4H120314 Matrix.........: SQLID
SPIKE MEASURED PERCNT PREPARATICN-  WORK

PARAMETER AMOUNT AMOUNT UNITS RECVRY METHCOD ANALYSIS DATE ORDER #

ICS Lot-Sampleff: FaH170000-117 Prep Batch #...: 4230117

Mercury 4.04 3.65 mg/kg 20 SWe46 7471A 08/17/04 GMYQG1AC

Dilution Factor: S

NOTE (S5) =

Calculations are performed before rounding to avoid round-off errors in calculated results.

LOT # F4H120314 W04150
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STL ST. LOUIS

MATRIX SPIKE SAMPLE DATA REPORT

TOTAL Metals

Client Lot #...: F4H120314 Matrix........- : SOLID
Date Sampled...: 07/21/04 Date Received..: 08/12/04
SAMPLE SPIKE MEASRD PERCNT PREPARATICN- WORK
PARAMETER AMOUNT AMT AMOUNT UNITS RECVRY RPD METHOD AWNALYSIS DATE ORDEER #
MS Lot-Sample #: F4H120314-001 Prep Batch #...: 4226071
% Moisture..... : 7.3
Selenium
ND 216 2035 wg/kg 97 SWB46 6010B 08/13-08/20/04 GM17P1CN
ND 216 211 ma/kg o8 0.64 SWB46 6010B 08/13-08/20/G4 GM17P1CP
Dilution Factor: 1
gilver
2.2 5.39 9.71 N mg/kg 139 SWe46 6010B 08/13-08/20/04 GML17P1CQ
2.2 £.39 7.45 mg/kg a7 26 5W846 E010B 08/13-08/20/04 GM17PLCR
Pilution Factor: 1
Bigmuth
144 216 333 mg/ kg 88 SWB46 &6010B 68/13-08/23/04 GM17P1CT
laa 216 331 mg/kg 87 0.55 SWB46 &§010B 08/13-08/23/04 GM17P1CU
Dilution Factor: 1
Boren
6.5 216 217 mg/kg 98 5W846 60108 08/13-08/23/04 GM17PLCV
6.5 216 213 mg/kg 956 1.9 £SW846 &010B 08/13-08/23/04 GM17PlCW

M3 Lot-Sample §:

Dilution Factor:

F4H120314-001 Prep Batch #...: 4230117

% Moisture.....: 7.3
Mercury
0.92 0.180 1.22 N mg/kg 172 SWe4s 7471A 08/17/04 GM17P1DR
0.92 0.180 0.%01 N mg/kg 0.0 0.0 SW848 7471A 08/17/04 GM17P1DT
Dilution Factor: 1
NOTE(S) :

Calculations are performed before rounding to avoid round-off errors in calculated resulrs.
Resulis and reporting lingis have been adjusted for dry weight.
N Spiked analyte recovery is cutside stated control limits.

LOT # F4H120314

W04150
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Date: 05 September 2007

To: Fluor Hanford Inc. (technical representative)

From: Analytical Quality Associates, Inc.

Project: 200 CPP Area

Subject: General Chemistry - Sample Data Group (SDG) W04150

INTRODUCTION

This memorandum presents the results of data validation for SDG W04150 prepared by
STL St. Louis. A list of samples validated along with the analytical methods is provided
in the following table.

Sample ID | Sample Date | Media | Validation Level | Analytical Methods

B195W2 07/21/04 Soil C See note 1

1 —300.0 (fluoride, nitrate, nitrite, phosphate and sulfate); 350.1 (ammonia); 353.1
(nitrate/nitrite); 7196A (chromium-VI); 9010A (total cyanide); 9045A (pH) and 9071A
(oil and grease)

Data validation was conducted in accordance with the FHI validation statement of work
and the Sampling and Analysis Plan for Additional Remedial Investigation Activities at
the 216-A-4 Crib and the 200-E-102 Trench, DOE/RL-2006-47, Rev. 0 (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

Chromium(VI) — analysis within 30 days of sample collection

pH — analysis as soon as possible after sample collection

Total cyanide — analysis within 14 days of sample collection

Ammonia, nitrate/nitrite and oil & grease — analysis within 28 days of sample
collection

YVVVY 'V
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Sample preservation requires chilling to 4 degrees Celsius.

The sample was extracted and/or analyzed within the prescribed holding times and
properly preserved with the following exceptions. Total cyanide and pH were analyzed
beyond 2X the holding times. The sample result for total cyanide was a non-detect and
should be qualified as unusable and flagged “UR.” The sample result for pH should be
qualified as an estimate and flagged “J.” Fluoride, sulfate, chromium(VI) and oil &
grease were analyzed beyond the holding times but within 2X the holding times. The
sample results for fluoride and chromium(VI) were non-detects and should be qualified
as estimates and flagged “UJ.” The sample results for sulfate and oil & grease were
detects and should be qualified as estimates and flagged “J.”

e Blanks

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

Laboratory Blanks

The laboratory blank results were acceptable.
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 matrix spike and laboratory control sample
accuracy limits are 70% to 130%.

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

All MS/MSD recoveries were acceptable.

Laboratory Control Samples (LCSs)

The LCS recoveries were acceptable.
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e Precision

Precision is evaluated by reviewing MS/MSD results, laboratory duplicate sample results,
and field duplicate 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 limits are
+30%.

MS/MSD Samples

All MS/MSD relative percent difference values were acceptable.

Laboratory Duplicate Samples

All laboratory duplicate results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

e Detection Limits

Reported method detection limits (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 W04150 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 for method 9010A was 0%. The completion percentages for all
remaining analyses were 100%.

MAJOR DEFICIENCIES

A major deficiency leading to qualification of the total cyanide sample result as unusable
was due to a holding time infraction. See the table in Appendix 2 for a listing of all
affected sample results.

MINOR DEFICIENCIES

Minor deficiencies leading to qualification of chromium(VI), fluoride, oil & grease, pH
and sulfate sample results as estimates were due to holding time infractions. 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 FHI 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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Summary of Data Qualification
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General Chemistry Data Qualification Summary

SDG W04150 Reviewer: AQA | Project: CPP 200 Area Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
) Analysis beyond 2X
Total Cyanide UR B195W2 the holding time
Analysis beyond 2X
pH ! BI9SW2 the holding time
Analysis beyond the
Chromium(VI) & holding time but
Fluoride Ul BI9SW2 within 2X the
holding time
Analysis beyond the
Oil & Grease holding time but
& Sulfate ! BI9SW2 within 2X the
holding time

Comments: None
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STL ST. LQUIS

FLUOR HANFORD IC

Client Sample ID: Bl95W2

General Chemistry

Lot-Sample £#...: F4H120314-001 Work Qrder &...: GM17P Matrix..... neass3 SOLID
Date Sampled...: 07/21/04 Date Received..: 08/12/04
% Moisture.....: 7.3
P
09-05-07 PREPARATION- PREF
PARRMETER el RL UNITS METHOD ANALYSIS DATE BATCH #
Phosphate as P, 50.0 ma/kg MCAWW 300.0A 08/18-08/19/04 4233268
Ortho
Dilution Factor: 1 MDL.......... .ot B.SE
pH (solid) J No Unitsa SW846 9045A 0B/16/04 4229405
Dilution Factor: 1 MDL....... NP
Fluoride uJ 10.0 mg/kg MCAWW 300.0A 08/18-08/19/04 4233263
’ Dilution Factor: 1 .2 60 S : 0.10
Hexavalent uJ 0.43 mg/kg SWB4&6 T7196A 08/20-08/23/04 42135221
Chromium
Dilution Factor: 1 1) P .1 0.27
Nitrate 2.0 wg/kg MCAWW 300.0A 08/18-08/19/04 4233264
pilution Facter: 1 MDL............: D.0D40
Nitrate/Nitrite ag N 2.1 0.50 mg/kg MCRAWW 353.1 08/18/04 4233377
Dilution Factor: 1 MDL.....vun.n oz 0,038
Nitrite 2.0 wg/kg MCAWW 300.0A 08/18-08/19/04 4233265
Pilution Factor: 1 MDL. .....0v .. ©.040
Nitrogen, as Ammonia 0.83 0.50 mg/kg MCAWW 350.1 08/16/04 4230066
Dilution Pactor: 1 MDL.......vuuuus 0.22
0il and Grease J 216 mg/kg SWa46 9071A 09/06-09/07/04 4251073
(Gravimetric)
Diluticn Factor: 1 MDL. ..covanuannt
Percent Moimpture 0.10 L ] MCAWW 160.3 MOD 08/15-08/20/04 4232368
Dilution Facter: 1 MDL...ouuiunenn :
Sulfate J 50.0 Ing/kg MCAWW 300.0A 08/18-08/19/04 4233267
Dilution Factor: 1 10} P t 8.37
Total Cyanide UR 0.50 mg/kg SWB46 9010A 08/26/04 4239318
Dllution Factor: 1 MDL........v...t 0.13

NOTE (S) -

RL Reporting Limit

Resuits and reporting Hmits have been adjusted for dry weight.

B Estimaed result. Result is kess than RL,

LOT # F4H120314

W04150
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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STL ST. LOUIS

Case Narrative
LOT NUMBER: F4H120314
W04150

This report contains the analytical results for the sample received under chain of custody by
STL St. Louis on August 12, 2004, This sample is associated with your F04-015 project.

The analytical results included in this report meet all applicable quality control procedure
requirements except as noted below.

The test resuits in this report meet all NELAP requirements for parameters in which
accreditations are held by STL $t, Louis, Any exceptions to NELAP requirements are noted in
the case narrative. The case narrative is an integral part of this report.

All chemical analysis results are based upon sample as received, wet weight, unless noted
otherwise.

The samples were analyzed outside the 14-day holding time for soils for all parameters except
metals. The lab did not receive the samples until after the holding time had expired.

Observations/Nonconformances
Metals

The MS/MSD recovery for Mercury is outside the established QC limits. The Mercury
concentration in the original sample is greater than 4 times the amount spiked, making percent
recovery information ineffective. Method performance is demonstrated by acceptable LCS
recovery.

The MS recovery for Silver is outside the established QC limits. The RPD is within method
acceptance criteria indicating possible matrix interference.  Method performance is
demonstrated by acceptable LCS recovery. No further action is required.

TPH - Diesel & Kerosene

The Method Blonk surrogate recovery is outside acceptance limits. Samples associated with this
method blank demonstrated acceptable surrogate recoveries indicating the surrogate excursion
is isolated to the method blank and not indicative of the batch.

LOT # F4H120314 W04150
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STL ST. LGCUIS

Case Narrative
LOT NUMBER: F4H120314
w4150

Semi-Volatiles

The LCS recoveries are outside QC limits for less than 10% of the compounds spiked.
Laboratory QC practices, based on federal guidance documents, allow for up to 10% of the spike
compounds to be outside QC criteria without necessitating re-preparation/re-analysis. Sample
extraction efficiency and compliance is demonstrated by the remaining acceptable LCS
recoveries,

The MS/MSD recoveries are outside QC limits for less than 10% of the compounds spiked.
Laboratory QC practices, based on federal guidance documents, aflow for up to 10% of the spike
compounds to be outside QC criteria without necessitating re-preparation/re-analysis. Sample
extraction efficiency and compliance is demonstrated by the remaining acceptable MS/MSD
recoveries,

Volatiles

The MS/MSD recoveries are outside QC limits for less than 10% of the compounds spiked.
Laboratory QC practices, based on federal guidance documents, allow for up to 10% of the spike
compounds to be outside QC criteria without necessitating re-preparation/re-analysis.

The surrogate recovery of DBFM is out high in MS, which caused four front end compounds to

be out high and the Bromomethane RPD to be out, Sample purge efficiency and compliance is
demonstrated by the remaining acceptable MS/MSD and LCS recoveries,

Oil & Grease

The MS/MSD associated with this sample was run on sample B193KO from SD& W04366. both
samples were included in the same analytical batch.

LOT # F4H120314 W04150
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Appendix 5

Data Validation Supporting Documentation
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HNF-20433 REV 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

Ao | : © : :
PROJECT: CPP 200 Area DATA PACKAGE: VSRO07-017
VALIDATOR: Carl Schloesslin | LAB: STL St. Louis DATE: 09-05-2007

SDG: W04150

ANALYSES PERFORMED

Anions/IC X | TOC TOX TPH-418.1 Oil and Grease X | Alkalinity
Ammonia X | BOD/COD Chloride Chromium-VIX | pH X NOy/NO, X
Sulfate TDS TKN Phosphate TotalCcN X
SAMPLES/MATRIX Soil sample B195W2
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification dOCUMENtAtION PIESENL? .......eiuvereeriieiietieieereete e sresteesseeeeesseesseseenseenseensesnnes YesN/A

Comments:_None

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

Initial calibrations performed on all INStIUMENTS? ........ccoeiieriiiriieriieiieie ettt ebe s Yes
Initial calibrations aCCEPLADIE? .......c..ccuiiiiiieriieiieeeee ettt et eeb e eseae st esbessaesreesaeesseesseesseensens Yes
ICV and CCV checks performed on all inStruments?............cceeevverieeirierieeiieieeeeeeeeeeeeesreeeseseeesreesseenes Yes
ICV and CCV checks aCCepable? ..........coiiiiiiiiiiiiierienicetetestete sttt sttt eaeen Yes
Standards trACEADIET? .........oouiiieiieeieeee ettt ettt e st ae st e sneenteeteeseennean Yes
Standards EXPITEAT........eiieiie ettt ettt ettt ettt et e b e et e e naeeaaeenteenteeteenteenseennean Yes
Calculation Check aCCePLADIE? ........c.eiviiiiieiecieie ettt et ae e eae e s aeesaeesseeseenseenseas 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).....ccoccovoiiiiniiiiiniiniieen. Yes No

ICB and CCB results acceptable? (Levels D, E) .ooovioiiiiiiieieceee ettt Yes No
Laboratory blanks analyZed? ...........c.ecverierieiieiieeieieese ettt ettt ettt ebe e e ens @ No N/A
Laboratory blank results aCCePtabIe?.........cc.vvciieieriieiieiieieeie ettt e eeae e seaesnae e No N/A
Field blanks analyzed? (Levels C, D, E) .oooviiiiiiiieiceceee ettt ettt YesN/A
Field blank results acceptable? (Levels C, D, E) ..oc.ooiuiiiiiiiiee e Yes No @
Transcription/calculation errors? (Levels D, E)....cccoiiiiiiiiiiiiieeee e Yes No ‘m

Comments; _None

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

Spike SAMPIES ANALYZEA? .....ocuviieieiiieiieii ettt ettt e et be e beebeebeenbesnbeenneesaenseend No N/A
SPIKe TeCOVETIES ACCEPLADIET? ...o.viiiieiieiiciieiceeeste ettt sttt ettt e e e re e beesbeesaesnnessnesseesaenseend No N/A

Sike standards NIST traceable? (Levels D, E)....occviiiiiiiiiieiieiecie ettt Yes No
Spike standards expired? (Levels D, E)...cc.ooiiiiiiiieieee e e Yes No

LCS/BSS samples analyZed? .........cooveiiiiierieiieiieee ettt ettt sttt et be e aeene e No N/A
LCS/BSS 1esults acCePtable?.........ooiiiiiiiiiiee ettt ettt ettt et No N/A
Standards traceable? (Levels D, E)..ocoviviiiiiiiciiciecieteeee ettt be e e es Yes No
Standards expired? (Levels D, E) ...oooiiiiiiiiiiciccieeeee ettt sttt b e e Yes No
Transcription/calculation errors? (Levels D, E)....ccoooiviiiiiiiiiiieiieeceeeee et Yes No
Performance audit sample(s) analyZed? .........c.occveiieiiieiiiiieiie ettt Yes @ N/A
Performance audit sample results acceptable?..........ccviiiiiiieiieee e Yes No

Comments:__None

A-23
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HNF-20433 REV 0

GENERAL CHEMISTRY DATA VALIDATION CHECKLISTS

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

Duplicate RPD values acceptable? .........c.oooiiiiiiiiiiiee ettt No N/A
Duplicate results aCCEPLADIC?.........ccueiieiieiieii ettt ettt et eseesseesseenteenbeenteenneennennns @ No N/A
MS/MSD standards NIST traceable? (Levels D, E) ....ooouiviieiiiiecieiiecieeee e Yes No
MS/MSD standards expired? (Levels D, E) ..oc.oooiioiiriiiciieiecese et Yes No

Field duplicate RPD values acceptable?.........c.occuveiiriieriieiieiecie ettt ere et seees Yes No @
Field split RPD values aCCePtable?........cc.ooruiiiiiiiiieiiee ettt ettt ettt Yes No @
Transcription/calculation errors? (Levels D, E)....occooiiiiiiiiiiieeeee e Yes No

Comments:__None

6. HOLDING TIMES (all levels)

Samples ProPerly PreSEIVEAT .......oiiiiieriiiieieeiereese ettt ettt et e s e e teesbe e bebe e seesseessesssesssenssensaenseend No N/A

Sample holding times aCCEPLADIE? ........c.eevieriieiiiiecieciee ettt ettt et e e esbeesseensesnaenenens Yes N/A

Ccomments: PH: sample analyzed 26 days after collection

Cr(VI): sample analyzed 33 days after collection

Oil & Grease: sample analyzed 48 days after collection

Total CN: sample analyzed 36 days after collection

Fluoride & sulfate: sample analyzed 29 days after collection

A-24
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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? ........coooiiieiiiiiiiiiie e No N/A
Results supported in the raw data? (Levels D, E) ..oooovviiiiiieiiiececeee e e Yes No @
Samples properly prepared? (Levels D, E) .oovooiiieiieiicececeetet e Yes No

Detection limits meet RDL? ..........coooiiiiiiiiiiiiiii s No N/A
Transcription/calculation errors? (Levels D, E)....cccoooiiiiiiieiiiiececececee e Yes No

Comments:__None

A-25
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Appendix 6

Additional Documentation Requested By Client
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STL ST. LOUIS

METHOD BLANK REPORT

General Chemistry

Client Lot #...: F4H120314 Matrix......... ;s SOLID
REPORTING PREPARATION- PREP
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE BATCH #
Flucride Work Order #: GNKOT1AA MB Lot-Sample #: F4H200000-263
ND 10.0 mg/kg MCAWW 300.0A 08/18/04 4233263
Dilucion Factor: 1
Hexavalent Work Order #: GNPAGLAR MB Lot-Sample #: F4H230000-221
Chromium
ND 0.40 mg/ kg SWB46 7196A 08/20-08/23/04 4236221
pilution Factor: 1
Nitrate Work Order #: GNKOW1AA MB Lot-Sample #: F4H200000-264
ND 2.0 mg/kg MCAWW 300.0A 08/18/04 4233264
Dilution Factor: 1
Nitrate/Nitrite as N Work Order #: GNNM11AR MB Lot-Sample #: F4H200000-377
ND 0.50 mg/ kg MCAWW 353.1 08/18-08/21/04 4233377
Dilutien Factor: 1
Nitrite Work Order #: GNKOO1lAA MB Lot-Sample #: F4H200000-265
ND 2.0 mg/kg MCAWW 300.0A 08/18/04 4233265
Diluticon Factor: 1
Nitrogen, as Ammonia Work Order #: GM9HA1lAA MB Lot-Sample #: F4H170000-066
ND 0.50 mg/ kg MCAWW 350.1 08/16/04 4230066
Dilution Factor: 1
0il and Grease Work Order #: GPNWTLAA MB Lot-Sample #: F4IQ70000-073
(Gravimetric) ‘
ND 200 mg/kg SW846 9071A 09/06-08/07/04 4251073
Dilution Factor: 1
Fhoephate as B, Work Order #: GNKO21AA MB Lot-Sample $: F4H200000-266
Ortho
ND 50.0 mg/kg MCAWW 300.0A oa/18/04 4233266
Dilution Factor: 1
Sulfate Work Order #: GNKOS51AA MB Lot-Sample $#: F4H200000-267
ND 50.0 mg/kg MCAWW 300.0A 08/18/04 4233287
Dilution Factor: 1
Tortal Cyanide Work Order #: GNOSBD1AR MB Lot-Sample #: F4H260000-316
ND 0.50 mg/kg SWB46 9010A 08/26/04 4239316

NOTE{S) :

Diluticn Factor: 1

Calevlations are performed before rounding to avoid rownd-off errors in cafculated results,

LOT # F4H120314

W04150
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STL ST. LCUIS

LABORATORY CONTROL SAMPLE DATA REPORT

General Chemistry

Lot-Sample #...: F4H120314

Matrix.........: SOLID

SPIKE MEASURED PERCNT PREPARATION- PREP
PARAMETER AMOUNT AMOUNT UNITS RECVRY RPFD METHOD ANALYSIS DATE BATCH #
Fluoride WO# : GNXKOT1AC-LCS/GNKOT1AD-LCSDC LCS Lot-Sample#: F4H200000-263
5.00 5.15 ma/kg 103 MCAWW 300.0A oe/18/04 4233263
5.00 4,84 mg/kg 97 6.3 MCAWW 300.0A 08/18/04 4233283
Dilution Factor: 1
Nitrate WO : GNKOW1AC-LCS/GNKOW1IAD-LCSD LCS Lot-Sampleff: F4H200000-264
2.00 1.594 ma/kg 97 MCAWW 300.0A 08/18/04 4233264
2.00 2.02 mg/kg 101 4.2 MCAWW 300.0A 08/18/04 4233264
Dilution Factor: 1
Nitrate/Nitrite as N WO# : GNNM11AC-LCS/GNNM11AD-LCSD LCS Lot-Sample#: F4H200000-377
4,00 3.62 mg/kg 90 MCAWW 353.1 08/18-08/21/04 4233377
4.00 3.74 mg/kg 94 3.3 MCAWW 353.1 08/18-08/21/04 4233377
pilution Factor: 1
Nitrite WO#: GNKOO1AC-LCS/GNKOO1AD-LCSD LCS Lot-Sample#: F4H200000-265
0.800 0.828 ma/kg 105 MCAWW 300.0A 0s8/168/04 4233265
0.800 0.303 ma/kg 113 7.5 MCAWW 300.0A 0s8/18/04 4233265
Dilution Factor: 1
Nitrogen, as Ammonia WO# : GMSHALAC-LCS/GM9HALAD-LCSD LCS Lot-Sampled#: F4H170000-066
4.00 3.72 mg/kg 23 MCAWW 350.1 08/16/04 42300686
4.00 3.88 mg/kg 97 4.2 MCAWW 350.1 08/16/04 4230066
Dilution Factor: 1
Phosphate as P, WO# : GNKO21AC-LCS/GNKO21AD-LCSD LCS Lot-Sample#: F4H200000-2€€
Ortho
40.0 36.3 mg/kyg 91 MCAWW 300.0A 08/18/04 4233266
40.0 37.0 mg/kg 93 2.0 MCAWW 300.0A 08/18/04 4233266
Dilution Factor: 1
Sulfate WO# : GNKOS1AC-LCS/GNKOS1AD-LCSD LCS Lot-Sampled#: F4H200000-267
40.0 27.4 mg/kg 24 MCAWW 300.0A 08/18/04 4233267
40.0 37.7 wg/ kg 54 0.69 MCAWW 300.0A 08/18/04 4233267
Dilution Factor: 1
NOTE(S}) :

Caleutations are performed before rounding to avoid round-ofl errors in caloulated results.

LOT # F4H120314

W04150
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STL ST. LOUIS

LABORATORY CONTROL SAMPLE DATA REPCORT

Client Lot #...: F4H120314

General Chemistry

Matrix.........: SOLID

4239316

SFIKE MEASURED FERCNT PREPARATICN- PREP
PARAMETER AMOUNT AMOUNT UNITS RECVRY METHOQD ANALYSIS DATE BATCH #
pH (solid) Work Order #: GM81J1AR LCS Lot-Sample##: F4H160000-4C5
7.00 7.03 No Units 100 SWe4s 90454 08/16/04 4229405
Dilution Fagctor: 1
Hexavalent Work Order #: GNPAGLAC LCS Lot-Sample#i: F4R230000-221
Chromium
2.00 1.85 mag/kg 98 SW846 T7196A 08/20-08/23/04 4236221
Dilution Pactor: 1
0il and Grease Work Order #: GPNWT1AC LCS Lot-Sample#: F4I1070000-073
{Gravimetric)
3330 3600 ng/kg 108 SW846 $071A 09/06-09/07/04 4251073
Dilution Factor: 1
Totzl Cyanide Work Order #: GNOBD1AC ICS Lot-Samplef#: F4H260000-316
5.00 5.36 mg/ kg 107 SWB46 9010A 08/25/04

NOTE(S) :

Dilution Factor: 1

Calcutalions are performed before rounding w avoid round-off errars in calculated resuhs.

LOT # F4H120314

W04150
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STL

LOT # F4H120314 W04150

ST. LOUIS
-
MATRIX SPIKX SAMPLE DATA REPORT
General Chemistry
Client Lot #...: F4H120314 Matrix.........: BOLID
Date Sampled...: 0B/18/04 Date Received..: 0B/2B/04
SAMPLE SPIKE MEASRD PERCNT PREPARATION- PREP
PARAMETER  AMOUNT AMT AMOURT  UNITS RECVRY RPD METHOD ANALYSIS DATE BATCH #
% Moisture.....: 7.3
Hexavalent WO#: GM17P1DV-MS/GM17P1DW-MSD MS Lot-Sample #: F4H120314-001
Chromium
ND 43.1 36.1 N mg/kg 84 SWB46 7186A 08/20-08/23/04 4236221
ND 43.1 37.5 mg/kg 87 3.8 SWB46 T7196A  0B/20-08/23/04 4236221
Dilutien Factor: 1
NOTE (S) =

Calculations are performed before rounding to avoid round-off errors in caleulated results.
Results and reporring limits have been adjusted for dry weight.
N Spiked znalyte recovery is outside etaied control limits.

60
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'L 8T. LOUIS

MATRIX SPIKE SAMPLE DATA REPORT
General Chemistry

Client Lot #...: F4H120314 Matrix. ..
Date Sampled...: 07/21/04 Date Received..: 08/12/04

«««s+-3 SOLID

Percnt Moisture: 0.0

SAMPLE SPIKE MEASURED PERCENT PREPARATION- PREP
PARAMETER AMOUNT AMT AMOUNT INITS RECOVERY METHOD ANALYSIS DATE BATCH %
Fluoride Work Order #...: GML7P1DF M8 Lot-Sample #: F4H120314-001
ND 20.0 15.5 mg/ kg 100 MCBWW 300.0A 08/18-08/19/04 4233263
Dilution Factor: 1
Nitrate Work Order #...: GML7P1DG MS Lot-Sample #: F4H120314-001
1.9 5.00 5.96 mg/kg 81 MCAWW 300.0A 08/18-08/19/04 4233264
Dilution Factor: 1
Nitrate/Nitrite as N Work Order #...: GM17P1DD MS Lot-Sample #: F4H120314-001
2.1 5,00 6.26 N mg/ kg 83 MCAWW 353.1 08/18-08/21/04 4233377
Dilution Factor: 1
Nitrite Work Order #...: GM17P1DH MS Lot-Sample #: F4H120314-001
ND 1.00 1.19 mg/ kg 119 MCAWW 300.0R 08/18-08/19/04 4233265
Dilution Factor: 1
Nitrogen, as Ammonia Work Order #...: GM17P1DL MS Lot-Sample #: F4H120314-001
0.83 5.00 5.15 X mg/kg 86 MCAWW 350.1 08/16/04 4230066
Dilution Pactor: 1
0il and Grease Work Order #...: GNTDFlAQ MS Lot-Sample #: F4H300104-001
{Gravimetric)
ND 3330 3200 mg/ kg 96 5W846 9071Ah 0%/06-09/07/04 4251073
Dilution Factor: 1
Phosphate as P, Work Order #...: GM17P1DJ MS Lot-Sample #: F4H120314-001
Ortho
ND 40.0 42.3 ma/kg 106 MCAWW 300.0A 08/18-0B/19/04 4233266
Dilution Pactor: 1
Sulfate Work Ordexr #...: GM17P1DK MS Lot-Sample #: F4H120314-001
8.0 40.0 45.7 mg/kg 94 MCAWW 300.0A 08/18-08/19/04 4233267
Diluticn Pactor: 1
Total Cyanide Work Order #...: GM17P1DM MS Lot-Sample #: F4H120314-001
ND 5.00 5.40 mg/kg 108 SwWe46 S010A 08/26/04 4239316
Diluticn Factcr: 1
NOTE(S) :

Calculations are performed befare rounding to avold round-off errors in calculated resoits.
N Spiked analyte recovery is cutside stated control limits.
Results and reposting Jimits have been sdjusted for dry weight.
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STL ST. LOUIS

-SAMPLE DUPLICATE EVALUATION REPORT

General Chemistry

Client Lot #...: F4H120314 Work Orxrder #...: GM17P-SMP Matrix.......: SOLID
GM17P-DUP
Date Sampled...: 07/21/04 Date Received..: 08/12/04
% Moisture.....: 7.3
. DUPLICATE RPD PREPARATION- PREP
PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIS DATE BATCH §
Nitrate/Nitrite as N SD Lot-Sample #: F4H120314-001
2.1 2.1 mg/ kg 0.95 (0-30) MCAWW 353,1 08/18/04 4233377
Dilution Factor: 1
Fluoride SD Lot-Sample #: F4H120314-001
ND ND mg/kg 0 (0-30) MCAWW 300.0A 0B/18-08/19/04 4233263
Dilution Factor: 1
Nitrate SD Lot-Sample #: F4H120314-001
1.3 B 1.9 B mg/kg 2.4 {0-30) MCAWW 300.0A 08/18-08/19/04 4233264
- Dilution Factor: 1
Nitrite SD Lot-Sample #: F4H120314-001
ND ND g/ kg 0 {0-30) MCAWW 300.0A 0B/18-08/19/04 4233265
Pilution Factor: 1
Phoaphate as P, 5D Lot-Sample #: F4H120314-001
Ortho
WD ND mg/kg 0 (0-30) MCAWW 300.0A 08/18-08/19/04 4233266
Dilution Factor: 1
Sulfate SD Lot-Sample #: F4H120314-001
8.0 B 7.4 B mg/kg 8.7 {0-30) MCAWW 300.0A 08/18-08/1%/04 4233267
Dilution Facter: 1
Total Cyanide 5D Lot-Sample #: F4H120314-001
ND ND mg/ kg 0 {0-30) SW846 9010A 0B/26/04 4239316
Dilution Factor: 1
PE (solid) SD Lot-Sample #: F4H120314-001
9.2 9.1 No Units 0.11 (0-30) SW846 $045A 08/16/04 4229405
Dilution Faector: 1
NOTE(S) :
Calculations are performed before rounding to avoid round-off errors in calcukared results.
B Esimated resull. Regult is less than RL.
LOT # F4H120314 W04150 62
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STL ST. LOUIS

SAMPLE DUPLICATE EVALUATION REPORT

General Chemistry

Client Lot #...: F4H120314 Work Order #...: GN7DF-SMP Matrix.......: SQLID
GN7DF-DUP
Date Sampled...: 098/18/04 Date Received..: 08/28/04
% Moisture.....:z 0.0
DUPLICATE RFED PREPARATION- PREP

PARAM RESULT RESULT UNITS RPD LIMIT METHOD ANALYSIQ:QATE BATCH #
©il and Grease SD Lot-Sample #: F4H300104-001
(Gravimetric)

ND ND mg/kg 0 (0-35) 5wW845 90G71A 09/06-03/07/04 4251073

Dilution Factor: 1

LOT # F4H120314 W04150
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Date: 03 September 2007

To: Fluor Hanford Inc. (technical representative)

From: Analytical Quality Associates, Inc.

Project: CPP 200 Area

Subject: Radiochemical - Sample Data Group (SDG) H2671

INTRODUCTION

This memorandum presents the results of data validation for SDG H2671 prepared by
Eberline Services for radiochemical analysis. A list of samples validated along with the
analytical methods is provided in the following table.

Sample ID | Sample Date | Media | Validation Level | Analytical Methods

B197F0 07/21/04 Soil C See note 1

1 - Alpha spectrometry, gamma spectrometry, iodine-129, strontium-89/90, technetium-
99, tritium, and total uranium by KPA.

Data validation was conducted in accordance with the FHI validation statement of work
and the Sampling and Analysis Plan for Additional Remedial Investigation Activities at
the 216-A-4 Crib and the 200-E-102 Trench, DOE/RL-2006-47, Rev. 0 (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 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 samples were analyzed within the prescribed holding times.

¢ 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.
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 the sample concentration, uncertainty, and
minimum detectable concentration (MDC) results. According to the SAP, the matrix
spike and laboratory control sample accuracy limits are 70% to 130% (65% to 135% for
total uranium by KPA).

Matrix Spike (MS) Samples

MS analyses were not performed for total uranium by KPA and tritium. The total
uranium result for sample B197F0 was a detect and should be qualified as an estimate
and flagged “J.” The tritium result for sample B197F0 was a non-detect and should be
qualified as an estimate and flagged “UJ.”

Laboratory Control Samples (LCSs)

All LCS recoveries were acceptable.

Carrier/Tracer Recovery Factors

All carrier/tracer recovery factors were acceptable.

e Precision

Precision is evaluated by reviewing laboratory and field duplicate 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% (£35% for total uranium by KPA).
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Laboratory Duplicate Samples

All laboratory duplicate results were acceptable with the following exception. The Pu-
238 RPD was 37%. The Pu-238 result for sample B197F0 should be qualified as an
estimate and flagged “J.”

Field Duplicate Samples

No field duplicates were submitted for analysis.

e Detection Limits

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

Due to elevated sample activity, reduced sample aliquot sizes were used for all analyses.
As a result, most analyte MDCs were above the CRDLs. In all of these cases except non-
detect SAP analytes Eu-152, Eu-155, 1-129 and U-235, the sample results were
significantly > the MDCs.

e Completeness
SDG H2671 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 lack
of MS analyses for tritium and total uranium by KPA, and poor laboratory duplicate
precision for Pu-238. See the table in Appendix 2 for a listing of all affected sample
results.

REFERENCES

FHI, Contract #29774, Validation of Radiological and Chemical Analytical Data, Fluor
Hanford Incorporated, August 24, 2006.

DOE/RL-2006-47, Rev. 0, Sampling and Analysis Plan for Additional Remedial
Investigation Activities at the 216-A-4 Crib and the 200-E-102 Trench, October 2006.
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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 FHI 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

SDG H2671 Reviewer: AQA | Project: CPP 200 Area Page 1 of 1
Analyte(s) Qualifier Samples Affected Reason
Total Uranium J B197F0 MS not performed
Tritium [SA) B197F0 MS not performed
Pu-238 ] B197F0 Poor laboratory

duplicate precision

Comments: None
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Appendix 3

Annotated Laboratory Reports
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2671

7065-001 B197F0
DATA SHEET
SDG 7065 Client/Case no Hanford SDG_H2671
Contact Melissa C. Mannion Contract No. 630
Lab sample id R408104-01 Client sample id B197F0
Dept sample id 7065-001 Location/Matrix 216-A-4 Crib SOLID
Received 08/12/04 Collected/Weight 07/21/04 10:54 73.51 g
% solids _84.3 Custody/SAF No F03-018-079 F04-015
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST
Tritium 10028-17-8 -0.801 1.4 2.4 400 u Ud H
Total Strontium SR-RAD 3860000 42000 1200 1.0 SR
Technetium 99 14133-76-7 5.61 4.4 10 15 u TC
Total Uranium (ug/g) 7440-61-1 1970 240 1.8 1.0 J u_T
Uranium 233/234 U-233/234 478 140 75 1.0 u
Uranium 235 15117-96-1 35.4 47 90 1.0 u u
Uranium 238 U-238 683 160 75 1.0 u
Plutonium 238 13981-16-3 209 120 150 1.0 J PU
Plutonium 239/240 PU-239/240 21400 2300 150 1.0 PU
Americium 241 14596-10-2 3810 200 23 1.0 AM
lodine 129 15046-84-1 3.28 18 40 2.0 U 1
Potassium 40 13966-00-2 u 29 u GAM
Cobalt 60 10198-40-0 14.3 3.6 4.6 0.050 GAM
Cesium 137 10045-97-3 63600 70 38 0.10 GAM
Radium 226 13982-63-3 u 33 0.10 u GAM
Radium 228 15262-20-1 u 33 0.20 u GAM
Europium 152 14683-23-9 u 71 0.10 u GAM
Europium 154 15585-10-1 179 20 20 0.10 GAM
Europium 155 14391-16-3 u 85 0.10 u GAM
Thorium 228 14274-82-9 u 33 u GAM
Thorium 232 TH-232 u 33 u GAM
Uranium 235 15117-96-1 u 100 u GAM
Uranium 238 u-238 u 980 u GAM
Americium 241 14596-10-2 u 2000 u GAM
200 MW-1 Characterization Sampling e
08-03-07
SRTRTRTNEN
Lab id EBRLNE
Protocol Hanford
DATA SHEETS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 11 Report date 09/23/04
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation

Page 159 of 174



Eberline Services

W.O. No. R4-08-104-7065

Case Narrative

Fluor Hanford Inc.

SDG H2671

Paigfe 10f2

1.0

2.0

GENERAL

Fluor Hanford Inc. (FH) Sample Delivery Group H2671 was composed of one solid (soil)
sample designated under SAF No. F04-015 with a Project Designation of: 200-MW-1
Characterization Sampling and Analysis - Soil.

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

ANALYSIS NOTES

21

2,2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

Tritium Analyses

No problems were encountered during the course of the analyses.

Technetium-99 Analyses

No problems were encountered during the course of the analyses.

lodine-129 Analyses

No problems were encountered during the course of the analyses.

Total Strontium Analyses

No problems were encountered during the course of the analyses.

Total Uranium Analyses

No problems were encountered during the course of the analyses.

Isotopic Uranium Analyses

No problems were encountered during the course of the analyses.

Isotopic Plutonium Analyses

No problems were encountered during the course of the analyses.

Americium-241 Analyses

No problems were encountered during the course of the analyses.

Gamma Spectroscopy Analyses

No problems were encountered during the course of the analyses.
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Eberline Services Fluor Hanford Inc.
W.O. No. R4-08-104-7065 SDG H2671

Case Narrative ngfe 20f 2

Case Narrative Certification Statement

“] 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.”

N /P dmrn 9 /a3/4
Melissa C. Mannion Date
Senior Program Manager

RN IR
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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: CPP 200 Area DATA PACKAGE: VSR07-017

VALIDATOR: Carl Schloesslin | LAB: Eberline Services | DATE: 07-31-2007

| SDG: H2671
B ANALYSES PERFORMED .

Gross Alpha/Beta Strontium-90 P Technetium-99 ~ A Alpha Spectroscopy A Gamma Spectroscopy A

Total Uranium X Radium-22 Tritium X |_129 X

SAMPLES/MATRIX

Soil samples B197F0
L. COMPIELEINESS ...ttt ettt ettt ettt et et eae b e eaeeae s easesaeeaseeasesseenseeasenns O N/A
Technical verification fOrms PresSent?.........c.oeceeeieeriierieeiiienieeie et Yes N/A
Comments: None
2. Initial Calibration (Levels D, E) ..ccc.oiiiiiiiiiieeeeeeeee e X N/A
Instruments/detectors CAlIDIALEA?.......oovvvieieeeeeeeeeeeeeeeeeeeeeeeee e e e Yes No N/A
Initial calibration acceptable? ...........cccooiiiiiiiiiiii e Yes No N/A
Standards NIST traCEADIET ... ..o et ee e e e e e e e et aaaaaaaaaaaes Yes No N/A
Standards EXPIred? .......oooiiiiiiieeiiece ettt Yes No N/A
Calculation check acceptable? ..........occvieiiieiiiiiiiie et Yes No N/A

Comments:
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3. Continuing Calibration (Levels D, E) ...c.ccocviiiiiiiiiiieiieeeeee e XA

Calibration checked within required freqUENCY? ......ccceeecviieciieeniieeie e, Yes No N/A
Calibration check acceptable?..........cocuviiiiiieiiieeeeee e e Yes No N/A
Calibration check standards traceable?...........ccoceviiiiinieiinienee e Yes No N/A
Calibration check standards eXpired? ...........ccceeevuierieiiiienieeie et e Yes No N/A
Calculation check acceptable? ..........ccoiiiiiieiiieeiieee e e Yes No N/A
Comments:

4. Background Counts (Levels D, E) ....ooooviiiiiiieieeeeee e X N/A
Background Counts checked within required frequency? ..........cccoecveevierieecieenvennnnns Yes No N/A
Background Counts acceptable?...........cocuieiiiiiieiiiiiieeiieieecee et Yes No N/A
Calculation check acceptable? ..........ccciieiiiieiiieeieecee e Yes No N/A
Comments:
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5. Blanks (Levels B, C, D, E) wovioiiiiiceeeeeeee ettt ON/A

Method blank analyzed within required frequency?.........cccocvvveeeiieniieeeiieecie el @ No N/A
Method blank results acceptable? ... No N/A
Analytes detected in method blank? ..o Yes @N /A
Field blank(s) analyZed? ..........ccceeeiieiiiiiieiiecie ettt e Yes N/A
Field blank results acceptable? ...........cccooiiiiiiiiiniiiiiec e Yes No @
Analytes detected in field blank(S)?........cocuveeiiiieiiieee e Yes No @
Transcription/Calculation Errors? (Levels D, E) ...oocvoeeiiiiiiiiiiiiireee, Yes No @

Comments: None

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E)......cccccevvenneneee. O N/A

LCS /BSS analyzed within required frequency? No N/A
LCS/BSS recoveries acceptable?..........oocuiiiiiiiiiiiieiierie et No N/A
LCS/BSS traceable? (Levels D,E) ..ot
LCS/BSS expired? (Levels DLE). ..ot
LCS/BSS levels correct? (Levels DLE) ..o

Transcription/Calculation Errors? (Levels D, E) ....cccooooiiiiiiiiiee

Comments: None

7. Chemical Carrier Recovery (Levels C, D, E) c..oooviiviiiiiiiiciieiececece e O N/A
Chemical carrier added? ..........coooiiiiiiiinii e No N/A
Chemical recovery acceptable?........c..cocooiiiiiiiiiiiiniiiice e No N/A
Chemical carrier traceable? (Levels D, E ) ... Yes No @
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Chemical carrier expired? (Levels D, E) c.ooooviiieiiiieeeeeeeee e Yes No
Transcription/Calculation errors? (Levels D, E)..ccoooveivieeiiiiiiiieiieeeeeeeee e Yes No

Comments: None

8. Tracer Recovery (Levels C, D, E ) cooouiiiiiiiceieeeeeeeeeee et O N/A
Tracer added?.........ooooeviiiiieeee e ernee e @ No N/A
Tracer recovery acceptable? No N/A
Tracer traceable? (Levels D, E ) oo Yes No
Tracer expired? (Levels D, E)..cooooiiiiiiiiiiiieeee et Yes No
Transcription/Calculation errors? (Levels D, E).....ccccoooiieiiiniiiiiiiicieieieceee Yes No

Comments: None

9. Matrix Spikes (Levels C, D, E)...ccuociiiiiiiiiieceeeeeeeeee ettt O N/A
Matrix Spike analyZed? ........ccoevieiiiiiiieiiee e Yes @N/A
Spike recoveries acCePtable? .........oooviiiiiiiieiiiecee e e Yes No 1@
Spike source traceable? (Levels D, E) .ooovviiiiiieiieeeeeee e Yes No
Spike source expired? Levels D, E)....cocovvviiiiiiiiiiieeceeece e e Yes No
Transcription/Calculation Errors? (Levels D, E) ....cccoviiiiiiiiiiiiiiiicieeeeeen Yes No

Comments: No MS data for tritium and KPA uranium analyses.
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10. Duplicates (Levels C, D, E) oooiiiiiiiiiieieeeeeeeeee et O N/A

Duplicates Analyzed at required freqUENCY? ......cccvveeiiieriieerieeeie e @ No N/A
RPD Values AcCeptable?........c.oeeiiiiiiiiieiiieeiieectte ettt ree e e esaeesssaeeeaaee e Yes @N/A
Transcription/Calculation Errors? (Levels D, E) ...oocvveiiiiiiiiiiiiieeeee Yes No

Comments: PU-238 RPD =37%, RER < 1

11. Field QC Samples (Levels C, D E)..ocviciiiiiiieiiieeeeee et O N/A
Field duplicate sample(s) analyzed? .........coovviiieiieiiiieeieecee e Yes N/A
Field duplicate RPD values acceptable? ...........ooocvieiiieiiiieeiie e Yes No @
Field split sample(s) analyzZed?.........cccoevieriiiiiiiiieieee e YesN/A
Field split RPD values acceptable?.........c.cocieiiiiiiiiiiieiieieceet e Yes No @
Performance audit sample(s) analyzed?...........ccoooieiiiiiiiiiiiiee e Yes N/A
Performance audit sample results acceptable?..........cccvveviieeiiieciiieeieeee e, Yes No @
Comments:

12. Holding Times (All levels)

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

Comments:_None
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13. Results and Detection Limits (Al LeVElS )..cc.oeooviiiiiieiiiieciieeeeee e O N/A

Results reported for all required sample analyses?..........ccceevvveevieeeiirenciie e, No N/A
Results supported in raw data?(Levels D, E)....ooovviieiiieiiieieeeeeeeeeeee Yes No
Results Acceptable? (Levels D, E) ..oovieeiiiiiiiieeeeeecee et Yes No
Transcription/Calculation errors? (Levels D, E)......ccoooviiiiiiiiiiiiniiciiiecee Yes No \N/A
MDA's meet required detection IHMItS? .........cccvveeiiiiiiiieeiiie e YesN/A
Transcription/calculation errors? (Levels D, E)...cccvvvvvieiiciieiiiiieeeeeeee Yes No @

Comments: Many MDCs > CRDLs, though most associated sample concentrations

are > the MDCs. The exceptions are the following non-detect SAP analytes:
Eu-152, Eu-155, 1-129 & U-235
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Appendix 6

Additional Documentation Requested By Client
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2671

7065-003 Method Blank
METHOD BLANK
SDG 7065 Client/Case no Hanford SDG_H2671
Contact Melissa C. Mannion Contract No. 630
Lab sample id R408104-03 Client sample id Method Blank
Dept sample id 7065-003 Material/Matrix SOLID
SAF No F04-015
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST
Tritium 10028-17-8 -0.154 1.5 2.5 400 u H
Total Strontium SR-RAD 0.825 110 180 1.0 U SR
Technetium 99 14133-76-7 7.60 3.7 8.6 15 U TC
Total Uranium (ug/g) 7440-61-1 0.160 0.088 0.18 1.0 U u_T
Uranium 233/234 U-233/234 0 24 90 1.0 u u
Uranium 235 15117-96-1 0 29 110 1.0 u U
Uranium 238 u-238 11.8 24 90 1.0 U u
Plutonium 238 13981-16-3 2.13 13 24 1.0 U PU
Plutonium 239/240 PU-239/240 6.38 8.5 16 1.0 u PU
Americium 241 14596-10-2 34.6 69 130 1.0 u AM
lodine 129 15046-84-1 0.470 11 25 2.0 U I
Potassium 40 13966-00-2 U 10 u GAM
Cobalt 60 10198-40-0 u 0.72 0.050 u GAM
Cesium 137 10045-97-3 U 0.57 0.10 U GAM
Radium 226 13982-63-3 u 1.1 0.10 U GAM
Radium 228 15262-20-1 u 2.6 0.20 U GAM
Europium 152 14683-23-9 u 1.4 0.10 u GAM
Europium 154 15585-10-1 u 2.0 0.10 u GAM
Europium 155 14391-16-3 U 1.1 0.10 U GAM
Thorium 228 14274-82-9 U 0.73 U GAM
Thorium 232 TH-232 u 2.6 u GAM
Uranium 235 15117-96-1 U 1.7 U GAM
Uranium 238 u-238 u 70 U GAM
Americium 241 14596-10-2 u 1.4 u GAM
200 MW-1 Characterization Sampling
QC-BLANK 48691
TR TRTNT
Lab id EBRLNE
Protocol Hanford
METHOD BLANKS Version ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 8 Report date 09/23/04
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SAMPLE DELIVERY GROUP H2671

EBERLINE SERVICES/RICHMOND

7065-002 Lab Control Sample
LAB CONTROL SAMPLE
SDG 7065 Client/Case no Hanford SDG_H2671
Contact Melissa C. Mannion Contract No. 630
Lab sample id R408104-02 Client sample id Lab Control Sample
Dept sample id 7065-002 Material/Matrix SOLID

SAF No F04-015

RESULT 20 ERR MDA RDL QUALI- ADDED 20 ERR  REC 30 LMTS PROTOCOL
ANALYTE pCi/g (COUNT)  pCi/g pCi/g  FIERS TEST pCi/g  pCi/g % (TOTAL) LIMITS
Tritium 557 7.7 2.3 400 H 586 23 95  84-116 80-120
Total Strontium 11800 440 160 1.0 SR | 11200 450 105  82-118 80-120
Technetium 99 2740 58 12 15 TC | 2320 93 118 81-119 80-120
Total Uranium (ug/g) 1960 230 1.8 1.0 u_T | 1810 72 108  75-125 80-120
Uranium 233/234 4590 530 280 1.0 U 4830 190 95  81-119 80-120
Uranium 235 3660 460 85 1.0 u 3920 160 93  80-120 80-120
Uranium 238 4660 530 270 1.0 5240 210 89  82-118 80-120
Plutonium 238 12700 1500 150 1.0 PU | 13300 530 95  81-119 80-120
Plutonium 2397240 13200 1600 150 1.0 PU | 14500 580 91 81-119 80-120
Americium 241 9910 1100 130 1.0 aM | 10400 420 95  82-118 80-120
Iodine 129 4050 44 45 2.0 I 4020 160 101  84-116 80-120
Cobalt 60 101 3.4 1.5 0.050 GAM | 104 4.2 97  77-123 80-120
Cesium 137 102 2.7 1.8 0.10 GAM | 101 4.0 101 76-124 80-120

200 MW-1 Characterization Sampling

QC-LCS 48690

LAB CONTROL SAMPLES
Page 1
SUMMARY DATA SECTION
Page 9
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Lab id EBRLNE
Protocol Hanford
Version Ver 1.0
Form DVD-LCS
Version 3.06
Report date 09/23/04
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP H2671

7065-004 B197F0
DUPLICATE
SDG 7065 Client/Case no Hanford SDG_H2671
Contact Melissa C. Mannion Contract No. 630
DUPLICATE ORIGINAL
Lab sample id R408104-04 Lab sample id R408104-01 Client sample id B197F0
Dept sample id 7065-004 Dept sample id 7065-001 Location/Matrix 216-A-4 Crib SOLID
Received 08/12/04 Collected/Weight 07/21/04 10:54 73.51 g
% solids _84.3 % solids _84.3 Custody/SAF No F03-018-079 F04-015
DUPLICATE 20 ERR MDA RDL QUALI- ORIGINAL 20 ERR MDA QUALI- RPD 3a PROT
ANALYTE pCi/g (COUNT) pCi/g pCi/g FIERS TEST pCi/g (COUNT) pCi/g FIERS % TOT LIMIT
Tritium 1.58 1.5 2.5 400 1] ] -0.801 1.4 2.4 U -
Total Strontium 3830000 51000 1600 1.0 SR 3860000 42000 1200 1 21
Technetium 99 7.49 5.0 13 15 u TC 5.61 4.4 10 u -
Total Uranium (ug/g) 2000 240 1.8 1.0 u_T | 1970 240 1.8 2 32
Uranium 233/234 544 150 80 1.0 478 140 75 13 61
Uranium 235 25.3 25 97 1.0 U U 35.4 47 90 u -
Uranium 238 743 170 80 1.0 u 683 160 75 8 50
Plutonium 238 304 47 20 1.0 PU 209 120 150 37 76
Plutonium 239/240 20600 670 14 1.0 PU 21400 2300 150 4 20
Americium 241 4340 630 130 1.0 AM 3810 200 23 13 27
lodine 129 -2.34 14 31 2.0 U I 3.28 18 40 u -
Potassium 40 u 20 u GAM u 29 u -
Cobalt 60 17.1 2.4 2.8 0.050 GAM 14.3 3.6 4.6 18 52
Cesium 137 70300 40 16 0.10 GAM | 63600 70 38 10 32
Radium 226 u 18 0.10 u GAM u 33 u -
Radium 228 U 21 0.20 U GAM u 33 u -
Europium 152 u 40 0.10 u GAM u 71 u -
Europium 154 191 12 12 0.10 GAM 179 20 20 6 37
Europium 155 U 51 0.10 u GAM u 85 u -
Thorium 228 u 19 U GAM u 33 u -
Thorium 232 U 21 u GAM U 33 u -
Uranium 235 u 61 U GAM u 100 u -
Uranium 238 u 630 U GAM u 980 u -
Americium 241 v 2100 U GAM u 2000 u -
200 MW-1 Characterization Sampling
QC-DUP#1 48692
G uat i
Lab id EBRLNE
Protocol Hanford
DUPLICATES Version Ver 1.0
Page 1 Form DVD-DUP
SUMMARY DATA SECTION Version 3.06
Page 10 Report date 09/23/04
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