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Date: 13 April 2000

To: Bechtel Hanford Inc. (technical representative)
From: TechlLaw, Inc.

Project: 100-D Areas - Full Protocol - Waste Site 116-D-6

Subject: Inorganics - Data Package No. HO766-RLN (SDG No. HO7 E@EHWE

JUN 2 6 2000
EDMC

This memo presents the results of data validation on Data Package No. HO766-
RLN prepared by RECRA LabNet (RLN). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

INTRODUCTION

B =1
BOXP52 2/29/00 Soil C See note 1
BOXPb3 2/29/00 Soil C See note 1
| BoOXP54 2/29/00 Soil C See note 1
" BOXPS5 |  2/29/00 Soil C See note 1
L_soxse 2/29/00 Sait | € ____See note 1

1 - ICP metals by 6010B (barium, lead, and chromium}; mercury by 7471A.

Data. validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

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

requirements are as follows: Soil samples must be analyzed within 6 months
for ICP metals and 28 days for mercury.
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All holding times were acceptable.

Blanks
Preparation Blanks

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

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

All preparation blank results were acceptable {no action was taken in regard to
the equipment blank {sample BOXP55).

Equipment Blanks

One equipment blank {(BOXP55) was submitted for analysis. Barium, chromium
and lead were detected in the equipment blank. All other equipment blank
results were acceptable.

Accuracy
Matrix Spit

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

All matrix spike recovery results were acceptable.

* Precision
Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ"”. The
performance criteria for aqueous laboratory duplicates are an RPD less than
30% for positive sample results greater than five times the CRDL or plus or
minus the CRDL for positive sample results less than five times the CRDL.
Sample results outside the criteria are qualified as estimates and flagged "J/UJ".

All 1aboratory duplicate results were acceptable.

* Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area Remedial
Action Sampling and Analysis Plan TDLs or the CRDL if no TDL was specified, to
ensure that laboratory detection levels meet the required criteria. All analytes met
the analyte specific TDL.

¢ Completeness

Data package No. HO766-RLN {SDG No. HO766) was submitted for validation and
verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.
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MINOR DEFICIENCIES

None found.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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Appendix 1

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

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

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

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

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

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

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

NJ - Indicates presumptive evidence of a compound at an estimated value.

The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

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

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: HO766 REVIEWER: | DATE: 4/13/00 PAGE_1 _OF_ 1 _
TLI
“ COMMENTS: No qualifiers assigned.
| COMPOUND QUALIFIER | SAMPLES AFFECTED| REASON
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOLID MATRIX, MG/KG

0T0000

Page_ 1 of 1
[Project: BECHTEL-HANFORD
Laboratory: RECRA LabNet
Case |sbG: Ho768
Sample Number ; BOXP52 BOXP53 BOXP54 BOXP55 BOXP56
Location Al A2 A2 A2 A3
Remarks Duplicate E. Blank
Sample Date 2/29/00 2/29/00 2/208/00 2/29/00 2/28/00 .
Inorganics CADL |Result |G |asuit [0 [Result ] _[Result  [Q_[Resuit |G [Resuit esult
| Barum, total 418 51.3 54.4 0.67 54.7
Chromium, total 0.5 5.0 6.1 7.8 0.20 9.2
[Mercury, total 0.08] _ 0.02|U 0.02[U 0.02|U 0.02|U 0.06
Lead, total 2 35 al 3.8 0.30 3.8




CLIENT: TNU-HANTORD B99-005

INORGANICS DATA

Racra LabMet - Lionville

WORK ORDER: 10983-001-001-99%%-00

=001

=003

-004 .

-005

SITE 1D

ANALYTE

BOXPEQ

BOXP53

BUXPE4

BOXPSS

Barivm, Total
Chromium, Total
MNercury, Total
Lead, Total

Barium, Total
Chromium, Total
Marouzy, Total
Lead, Total

Barium, Teotal
Chromium, Total
Maxrcury, Total
Lead, Total

Barium, Total
Chromjum, Total
Mexoury, Total
Lead, Total

Baxium, Total
Chromium, Total
Maroury, Total
Lead, Total

SUMMARY REPORT 03/15/00

RECRA LOT #: 000ILE3D

000011

REPORTING _ DILUTION
RESULT oNITS LIMIT FACTOR
47.9 /%G 0.02 1.0
5.0 Ne/Kq 0,06 1.0
0.02 u uG/X0 0.02 1.0
3.5 MG/X0 0.24 1.0
51.3 uG/Xa 0,02 1.0
. 6.1 NG/%0 v.06 1.0
0.02 u MG/XQ 0.02 1.0
3.1 na/xa 0.23 1.0
4.4 Na/KG 0.02 1.0
7.8 »a/x0 0.06 1.0
0.02 u MG/Ka 0.02 1.0
3.6 »G/XG 0.33 1.0
.87 N3/KO0 0.02 1.0
0.20 Ma/Ko 0.06 1.0
0.02 u Ma/Ka 0.02 1.0
0.30 Na/X0 0.21 1.0
4.7 Na/KG 0.02 1.0
9.2 ¥a/Ka 0.06 1.0
0.08 MNI/KO 0.02 1.0
3. Na/XQ 0.22 1.0



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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RECRA
L 8 ENVIRONMENTAL
INC.

Chemical and Environmental Measurement information

Recra LabNet Philadelphia
Analytical Report
Client : TNU-HANFORD B99-005 W.0.# : 10985-001-001-9999
RFW# : 0003L638 Date Received: 03-03-00

SDG/SAF¥# : H0766/B99-005

METALS CASE NARRATIVE '

1. This narrative covers the analyses of 5 soil samples.

2. The samples were prepared and analyzed in accordance with methods checked on the attached
glossary. '

3 All analyses were performed within the required holding times.
4 The cooler temperature has been recorded on the Chain of Custody.

5. Al Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury).

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less than
the PQL). )

7. All preparation/method blanks (MB) were within method criteria {less than the Practical
Quantitation Limit (3X the IDL) or samples greater than 20X MB value}. Refer to the
Inorganics Method Blank Data Summary.

8. Al ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the Iaboratory control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10. Al matrix spike (MS) recoveries were within the 75-125% control limits. Refer to the
Inorganics Accuracy Report.

11.  All duplicate analyses were within the 20% Relative Percent Difference (RPD) control limits.
Refer to the Inorganics Precision Report.
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12. Forthepurposaofﬂusrepa‘t,thedatahasbemreportedtoﬂuélns&unmﬂDetechonLumt
(IDL) ValuesbetwemﬂwIDLandtherchcalQuannmnonhmu(PQL)areacquuedma

region of less~certain quantification. -
| 3laadeo
Qv T Michael Tayior Date
Vice President :
Philadelphia Analytical Laboratory
mid/mi3-633

000014 Y o



AO0L38 demp. 32"

Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-005-096 |Pwe L m
Catlector ; Co:npuyCoﬂm T‘;?:;;;-ONES Pro]ecl‘(.‘.s:omatnr PriceCode 8K Data Teroaroued
. 15 Days
F e s e s Alr Quality [] Y
ee Chest No, Field Logbook No. COA Method of Skipment
EL-1339-6 : R116D62600
ppul'ro Offsite Property No. Bill of Lading/Air,
Rocn D AgasaiY YIRs195:3 Y ARD
mmm ton ,{_ Cool 4C Noss ' :
Type of Container i g or
No. of Container(s) ! !
Special Handliag and/or Storage Volame 0wl | 290aL
- Sos itor] (1) 18 mmgu Seu tem (7) in
8 SAMPLE ANALYSIS 2 Ieractons
o N [
- § s J7&70
P Sampic No. Matrix * Sample Dale Sample Time
o St 200 | 0935 ] L | X BoxA[eD | Al
o P> 100 | 09% |V | ¥ | X BoyA|Re | A3
BOXP54 Soll 2- #l-00 0TYS 1 Y& o ¥ Podg (RO pad
BOXP55 Soi 2-26i-0p o Ny o s( BoX IR0 Are.
BOXPS6 Soll 2-29-06 | /00D £ X PoX | o A>
[~ CHAIN OF POSSESSION " Siga/Print Names SPECIAL INSTRUCTIONS Matix ¢
By Dete/ Time By Date/Time Lab COA: R116D62F00 v Sod
‘l - 2 ﬁ"w l‘ﬂ (1} Gamma Spoctroscopy {Cashem-137, Cobabt-60, Ewropium-152, Enropiem-154, Ewrophem-155); m-'
By . . Isotopic Platoniem; Isotopic Urantam; Americion-241; Strootiom-89,90 — Total S¢ § St
| 20 K Q -b (2) 1CF Metals - 6010A (Supertrace) {Bariwe, Chromium, Lead); Merciay - 1471 - (CV) ¥y
— By Doy tats
' L e
£, 3300 £ D3.3.00/0%00 vl
r-i peisied By ime X-Oter
bpd By Deto/Tioso Fé-ﬂy Date/Tima
unow:a;'roa\' Reccived BY : Tite | DateTime
SEEJION —
FINALSAMPLE | Disposal Mctod Dispased By Date/Time
| PISTRSITION
BHIFEE-011 {10/95)




Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

SAMPLES/MATRIX BoxP52.  "BoXPs

VALIDATION A B () D E
LEVEL:
PROJECT: /66D [lC-D-f DATA PACKAGE: Ho14L ¢
VALIDATOR: 1L { LAB: RecRA DATE: /e (o0
CASE: SDG: o1l
ANALYSES PERFORMED

O cLPACP O CLP/GFAA 0 CLPHg 0O CLP/Cyanide a a

Sw-846/1CP O SW-B48/GFAA #W*B“Mg 0O sw-840 ‘g a

i : Cyanide

RBOXPSY R APIS

B o xXP5¢

1. DATA PACKAGE COMPLETENESS AND CASE- NARRATIVE
Is technical verification documentation present?
Is a case narrative present?

Comments:

................

2. HOLDING TIMES
Are sample holding times acceptable?

Comments:
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WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

. Were initial calibrations performed on all instruments? . . . . Yes No !/N/A
Are initial calibrations acceptable? ... ... ... .+« . Yes No | N/A
Are ICP interference checks acceptable? . . . ... .. ... .Yes No [N/
Were ICV and CCV checks performed on all instruments? . . . . . Yes No | N/
Are ICV and CCV checks acceptable? . . ... .. .......Yes NolN/
Comments: '

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes No %
Are ICB and CCB results acceptable? . . . . . .. . . . « « .+« Yes No

Were preparation blanks analyzed? . . . . . . . . .. . . .. . No N/A
Are preparation blank results acceptable? . . . . . . .. « « . Yes N/A
Were field/trip blanks analyzed? . . . .. . ...+ .« .« .. No N/A
Are field/trip blank results acceptable? . . ... ... .. . Yes N/A
Comnents:_ 43 o~ CR >S5 — U Hq'/ Ph s -V

ok — J , ok

SS—€k  —Par coabh L. Gk

5. ACCURACY
Were spike samples analyzed? . . . . . . .. . . ¢ e ¢ o No
Are spike sample recoveries acceptable? . . . . . . . .. . . No

Were laboratory control samples (LCS) analyzed? . . . . . . . . ¥ No
Are LCS recoveries acceptable? . . . . .. ... ¢ ¢ e+ ..Yes No
Comments:

.7
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WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . .. .. ... ... .@ No N/A
Are laboratory duplicate samples RPD values acceptable? . . . .‘z;? No N/A
Were ICP serial dilution samples analyzed? . . ... ... .. Yes No

Are ICP serial dilution %D values acceptable? . . . ... . . . Yes No

Are field duplicate RPD values acceptable? - . . .. . ... .. Yes No

Are field split RPD values acceptable? . . . . . . . . ¢« .+ « . Yes No
Comments:

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? . . . . . .. Yes

Are duplicate injection %RSD values acceptable? . . . . . « « « Yes

Were analytical spikes performed as required? . . . . . e« « o« Yes

Are apalytical spike recoveries acceptable? . . . . . . . . . . Yes

Was MSA performed as required? . . . . . « v ¢ ¢« ¢ v o« ¢ o « & Yes

Are MSA results acceptable? . . . . ¢« v &+ v ¢ ¢ v v 4 v e 0 v . Yes
Comments:

‘8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for a11 requested analyses? . ... .. .(§;§3 No
Are all results supported in the raw data? . ... . . . « . .Yes No

Are results calculated properly? . . . . . . ¢ .o v v v .. > Yes  No
Do results meet the CRDLs? . . . . . . . . . ¢ ¢ . .+ .. . No
Comments:__ A0 _TOL Sor Binor ‘




Date: 13 April 2000

To: Bechtel Hanford Inc. {technical representative)

From: TechlLaw, Inc.

Project: 100-D Areas - Full Protocol - Waste Sites 116-D-6

Subject: Volatiles - Data Package No. HO0766-RLN (SDG No. HO766)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
HO766-RLN prepared by Recra LabNet (RLN). A list of the samples validated along
with the analyses reported and the method of analysis is provided in the following
table. '

BOXP52 2/29/00 - Soil c Volatiles by EPA 8260A
BOXP53 2/29/00 Soil Cc Volatiles by EPA 8260A
" BOXP54 2/29/00 Soil C Volatiles by EPA 8260A "
|| BOXPS5 2/29/00 Soil c Volatiles by EPA 8260A ||
|| BOXP56 2/29/00 Soil C Volatiles by EPA 8260A II

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

¢ Holding Times
Analytical holding times are assessed to ascertain whether the holding time
requirements were met by the laboratory. Soil samples must be analyzed within

14 days of the date of sample collection for volatile organics. If holding times
are exceeded, but not by greater than twice the limit, all associated sample
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results are qualified as estimates and flagged "J" for detects and "UJ" for non-
detects. I holding times are exceeded by greater than twice the limit, all
associated detected sample results are qualified as estimates and flagged "J"
and all non-detects are rejected and flagged "UR".

All holding times were met.

Blanks

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

Due to laboratory blank contamination, the methylene chloride results in ali
sampies were raised to the TDL, qualified as undetected and flagged “U”,

Due to laboratory blank contamination, the acetone resuits in all samples were
raised to the TDL, qualified as undetected and flagged “U”".

All other method blank results wers acceptable.

Accuracy

Matrix Spike/Matrix Spike Duoli R :

Matrix spike/matrix spike duplicate analyses are used to assess the analytical
accuracy of the reported data and the effect of the matrix on the ability to
accurately quantify sample concentrations. Matrix spike/matrix spike duplicate
analyses are performed in duplicate using the target compounds for which
percent recoveries must be within established laboratory quality control limits.

Iif spike recoveries are outside control limits {70-130%), detected sample results
less than five times the spike concentration are qualified as estimates and
flagged "J". Undetected sample results with spike recoveries outside control
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limits are qualified as estimates and flagged "UJ". Sample results greater than
five times the spike concentration require no qualification.

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

- Surrogate Recovery

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

All surrogate recovery results were acceptable.

Precision

Matrix Spike/Matrix Spike Dupl Sampl

Matrix spike/matrix spike duplicate results provide matrix-specific information on
the precision of the method for specific target compound classes. Precision is
expressed by the RPD between the recoveries of duplicate matrix spike analyses
performed on a sample. For samples analyzed using SW-846 protocol, results
must be within RPD limits of +/- 30% for solid samples. If RPD values are out
of specification and the sample concentration is less than five times the spike
concentration, all associated sample results are qualified as estimates and
flagged "J" for detects and "UJ" for non-detects. If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

All precision results were acceptable.
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* Analytical Detection Levels

Reported analytical detection levels are compared against the TDLs to ensure that
laboratory detection levels meet the required criteria. The following were reported
above the TDL in all samples except BOXP55: Chloromethane bromomethane, vinyl
chloride, chloroethane, 2-butanone, 4-methyl-2-pentanone, and 2-hexanone.
Under the BHI validation SOW, no qualification is required. All other reported
detection limits met their TDL.

e Completeness
Data package No. H0766-RLN (SDG No. HO766) was submitted for validation and
verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to laboratory blank contamination, the methylene chloride results in all
samples were raised to the TDL, qualified as undetected and flagged “U”. Due to
laboratory blank contamination, the acetone results in all samples were raised to
the TDL, qualified as undetected and flagged “U".

The following were reported above the TDL in all samples except BOXP55:
Chloromethane bromomethane, vinyl chloride, chloroethane, 2-butanone, 4-methyi-

2-pentanone, and 2-hexanone. Under the BHI validation SOW, no qualification is
required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validator in compliance with the BHI

validation SOW are as follows:

uJ

UR

NJ

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

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

Indicates the compound or analyte was analyzed for and detected. The
associated concentration is an estimate, but the data are usable for

decision-making purposes.

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

r

Indicates the compound or analyte was analyzed for and not detected in

the sample. Additionally, the data is unusable due to an identified QC

deficiency.

Indicates presumptive evidence of a compound at an estimated value.

The data may not be valid for some specific applications (i.e., usable for

decision-making purposes).

Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications { i.e., usable for decision-making

purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: HO766 REVIEWER: | DATE: 4/13/00 PAGE_1_OF.1_
TLI

COMMENTS:

| comPOUND QUALIFIER | SAMPLES AFFECTED| REASON

Acetone, methylene U All ) Blank

chloride contamination

|| | '
| - -

I

0000CS8s



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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TT0000

Recra LabNet - Lionville Laboratory

te: 03/20/00 14:03

: Volatiles by GC/MS, HSL List Report Da
REFH_Batch Number: 0003L638 Cliern PFORD D24 X L age
Cust ID: BOXPS52 BOXPS3 BOXPS4 BOXPSS BOXPS6 BOXP56
Sample RFW# : 001 002 003 004 005 005 MS
Information Matrix: SOIL SOIL SOIL SOIL SOIL SOIL
D.F.: 1.04 1.04 1.04 1.04 1.02 1.00
Unita: UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

Toluene-ds 92 % 98 ¥ 99 4 102 4 94 % 93 ¥
Surrogate Bromofluorobenzene 89 3 94 5 91 % 93 5 94 X 87 %
Recovery 1,2-Dichloroethane-d4 119 1 109 105 3 101 ¥ 120 4 114 %
----ﬁ--ﬂ--------------------hﬂ------.------.-flﬂ-----------flﬂ---..ﬂ-----f1------.-----fl------------flﬂ-----------fl
Chloromethane 11 U 11 © 11 © 10 U 11 U© 11 ©
Bromomethane 11 U 11 © 11 U 10 U 11 U 1} U
vinyl Chloride ! 11 U 11 U 11 U 10 U© 11 U 11 U
Chloroethane 11 U 11 U© 11 U 10 U 11 U 12 ©
Methylene Chloride 10 50O o908V 10 10—¢ O (o149 om0 9 B
Acetone \0.2¥U oAV (o1 ¥ OILAAP U 02O 9 JB
Carbon Disulfide 6 U 6 U € U 5 U 6 U 6 U
1,1-Dichloroethens 6 U 6 U 6 U 5 U 6 O 92 1
1,1-Dichloroethane 6 U 6 U 6 U s U 6 U 6 U
1,2-Dichloroethene (total) 6 U 6 U 6. U 5 U 6 U 6 U
Chloroform 6 U 6 U 6 U 5 U 6 U 6 U
1,2-bichloroethane 6 U 6 U 6 U 5 U 6 U 6 U
2-Butanone 11 U 11 ©O 11 © 10 U 11 0O 11 U
1,1,1-Trichloroethane 6 U 6 U 6 0O 5 U & U 6 U
Carbon Tetrachleoride € U 6 U 6 U 5 U 6 U 6 U
Bromodichloromethane 6 U 6 U 6 U ~ 5 U 6 U 6 U
1,2-Dichloropropane 6 U 6 U 6 U 5 U 6 U 6 U
cis-1,3-Dichloropropene 6 U & U 6 U s U 6 U 6 U
Trichloroethene 6 U 6 U 6 U 5 U 6 U 98 %
Dibromochloromethane 6 U 6 U 6 U 5 U 6 U 6 U
1,1,2-Trichloroethane 6 U 6 U 6 U s U 6 U § U
Benzene 6 U 6 U 6 U 5 U 6 U 103 %
Trans-1, 3-Dichloropropene 6 U 6 U 6 U 5 U 6 U 6 U
Bromoform 6 U 6 U 6 U S 0 6 U 6 U
4 -Methyl -2-pentanone 11 U 11 U 11 © 10 U 11 U 11 U
2-Hexanone 11 U 11 U 11 © 10 © 11 U 11 U
Tetrachloroethene 6 U 6 O 6 U 5 U 6 U 6 U
1,1,2,2-Tetrachloroethane 6 U 6 U 6 U 5 U 6 U 6 U

6 U 6 U 6 U 5 U 6 U 104 %

Toluene

= Outside of EPA CLP QC limits,

el \
oo



210000

Cust ID:

 BOXPSE

BOXPS2 BOXP54 BOXP56

RFW§ : 001 002 003 004 005 005 M8
Chlorobenzene 6 U 6 U 6 U s U 6 U 101 %
Ethylbenzene 6 U € U 6 U 5 U 6 U 6 U
Styrene 6 U 6. U 6 U s U 6 U 6 U
Xylene (rotal) 6 U 6 U 6 U 5 U 6 U 6 U

*= Outgide of EPA CLP QC limits,

;///3/;%
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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RECRA
L ™ ENVIRONMENTAL
INC.

Chemical and Environmental Measuremigéggafnagﬂaet Philadelphia
Analytical Report
Client: TNU-HANFORD B99-005 W.0. #: 10985-001-001-9999-G0
RFW #: 0003L638 "~ Date Received: 03-03-2000

SDG/SAF #: H0766/B99-005
. GC/MS VOLATILE
Five (5) soil samples were collected on 02-29-2000. '

The samples and their associated QC samples were analyzed accordmg to criteria set forth in Recra OPs
based on SW 846 Method 8260A for the client specified Volatile target compounds on 03-13-2000.

The following is a summary of the QC results accompanying these sample results and a description of -
any problems encountered during their analyses:

1. The cooler temperature upon receipt has been recorded on the chain-of-custody.
2. The required holding time for the analysis was met.

3. Non-target compounds were not detected in the samples.
4, All surrogate recoveries were within EPA QC limits.

s. All matrix spike recoveries were within EPA QC limits.

6. Al blank spike recoveries were within EPA, QC limits.

7. The method blank contained the common laboratory contaminants Methylene Chloride and
Acetone at levels less than 2x the CRQL.

th-o wyn 6391

] J. Michael Taylor Date
VlcePremdent_',‘_‘_ .
Philadelphia Analytical Laboratory
somi\grouphdatsivos'onms-harford-03-638.doc
mmwh&h'ﬁmmmwunﬂyﬁdm-ﬂmdum-mmm‘m All pages of this repont are integral parts of the
analytical data. Therefors, this report should ooty be reproduced in it entivety of 10 pages.

000014
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o
" Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B9S00509¢ [P 1 o 2 3
. [Collector Company Contact Tetephooe No. Froject Coordinator [ . code 8K Data Tarnaround
Kerkow / Cowgill RB Kerkow : $09-531-0635 TRENT, S/ _ : 15 Da
S
R s B TS pep o e ___|ArQuity D ’
Ice Chest No. ‘S m ‘ &‘3 a neEl:’ ll.;gg?:k No. RCI?GA Method of Shipment
ipped To Offsite Property N Bill of Lading/Al
Pmec R 0PN A " Ad@O13Y g S 1953 YR30
POSSIBLE BAMPLE HAZARDS/REMARKS et | cotac | vome
Posentially RadSosct Preservation
Type of Container i o o
) ‘ No. of Container{s) t !
Bpedé Haudiing and/or Storege ) Volume ! 26al” [~ 250l
[m) - Sesliery (1) i | VOA- $260A | See hem (3) In
o _ ' trcL) Spacial
= : SAMPLE ANALYSIS feroctiont.
2 NE
)| | X J1eTO
Sampfle No. Matrix * Sampic Date Ssmple Time
BOXPS2 Solt 2-29 -00 0935 % X BoXY|RD Al
BOXPS3 Sof 2-2-0D OM45 | w % X B0 Y|RO A2
BOXPS4 Sol 2- 27-00 oTYd | Y N £ Pox4 |RO had
BOXP55 Sol 2- 24-0v 04y Y, ] BoX | R0 Axre
BOXP56 " sol 2-24-00 | /god A X, BoXi|R0 A
CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix *
Relinquished By DateTimo . [Received By Dute/Time Lab COA: R!16D62F00 - -
A Goal fhodholl -0 S AP0 blS | (1) Gamens Spsctroscopy {Cestum 137, Cobah-60, Ewropioes- 152, Exxopiom- 154, Buopome158); | 2524
Rolinquizhe By : ” Pletoniem:; Uraniom: Atmericlm-241; Strontin-89, s
| N i; ‘MM c) \3D)| mm wmm) {Bacium, Oﬁ:h-.m;,u::-;ﬁ‘f? v _ g_:;f-
-&h!:l- R D<K -
Date/Time m
33001 RO ! ‘L /:333000 A0 rieaann
e " - ot
Date/Thme |ilee=iwd By Date/ Time
LABORATORY | Received By Title . Date/Time
“SECTION : |
[FINAL SAMPLE [ Disposal Method : R Disposed By DaterTine
DISPOSITION

BHLEE-011 (10/99) GO0 38 d%’P 3.2°



Appendix 5

Data Validation Suprporting Documentation

000016



Date: 13 April 2000

To: Bechtel Hanford, Inc. (technical representative)

From: TechLaw, Inc.

Project: 100-D Areas - Full Protocol - Waste Site 116-D-6

Subject: Radiochemistry - Data Package No. HO766-TNU (SDG No. HO766)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
HO766-TNU which was prepared by Thermo NUtech (TNU). A list of samples
validated along with the analyses reported and the requested analytes is provided
in the following table.

BOXP52 2/29/00 Soil C See note 1 “
BOXP53 2/29/00 Soil c See note 1 "
BOXP54 2/23/00 Soil c See note 1 ]l
BOXPS5 2/29100 Soil C See note 1
BOXP56 2/28/00 Soil c See note 1

1 - Gamma spectroscopy; alpha spectroscopy ({isotopic uranium, isotopic plutonium and americium- ~
241); total strontium. :

Data validation was conducted in accordance with the BHi validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES
* Holding Times
Holding times are calculated from Chain-of-Custody forms to determine the

validity of the results. The maximum holding time for radiochemical analysis is
6 months.
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All holding times were acceptable.

Blanks
Laboratory Blanks

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

All blank results were acceptable although the TDL was exceeded for europium-
1565, uranium-235(gea) and uranium-238(gea).

Equipment Blanks

One equipment blank (BOXP55) was submitted for analysis. Uranium-
233(aspec), uranium-238(aspec), potassium-40, radium-226, radium-228,
thorium-228 and thorium-232 were detected in the equipment blank. All other
equipment blank results were acceptable although the TDL was exceeded for
europium-155, americium-241(gea), uranium-238(gea) and uranium-235(gea).

Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is either 70-130% or
+ 3 sigma. In addition, samples may be spiked with a radiochemical tracer to
assist in isolating the radioisotope of interest with the yield of the tracer being
used in calculating sample activity. The acceptable range for tracer recovery is
20% to 105%. Spike sample results outside the above ranges result in
associated sample results being qualified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.

All accuracy results were acceptable.

00000<



* Precision

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

Due to an RPD of 43%, all uranium-238{aspec) results were qualified as
estimates and flagged “J”.

All other duplicate results were acceptable.
Field Duli S |

One sample duplicate pair (BOXP53/BOXP54) was submitted for analysis. The
samples were compared using the same criteria as for a laboratory duplicate.
All field duplicate results were acceptable.

+ Detection Levels

Reported analytical detection levels for undetected analytes are compared
against the 100 Area Remedial Action Sampling and Analysis Plan target
detection limits (TDLs) or the contract specified MDA if no TDL was specified,
to ensure that laboratory detection levels meet the required criteria. The
following analytes were reported above their TDL: Uranium-235(gea), uranium-
238(gea) and europium-1b5 in all samples; americium-241{aspec) in samples
BOXP52 and BOXP54; cobalt-60 in sample BOXP53; europium-154 in samples
BOXP53, BOXP54 and BOXPbE6; and americium-241(gea) in samples BOXP54
and BOXP55. Under the BHI statement of work, no qualifcation is required. All
other reported laboratory MDAs were at or below the analyte-specific TDL or
contract specified MDA,

* Completeness

Data Package No. H0766 (SDG No. HO766) was submitted for validation and
verified for completeness. The completion rate was 100%.
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MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to an RPD of 43%, all uranium-238(aspec) results were qualified as estimates
and flagged “J”. Data flagged “J” is an estimate, but under the BHI validation
SOW, the data may be usable for decision-making purposes. All other validated
results are considered accurate within the standard error associated with the
methods.

The following analytes were reported above their TDL: Uranium-235(gea),
uranium-238{gea) and europium-155 in all samples; americium-241(aspec) in
samples BOXP52 and BOXP54; cobalt-60 in sample BOXP53; europium-154 in
samples BOXP53, BOXP54 and BOXP56; and americium-241(gea} in samples
BOXP54 and BOXP55. WUnder the BHI statement of work, no qualifcation is
required.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 700 Area Remedial Action Sampling and Analysis Plan,
- U.S. Department of Energy, May 1998.
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Appendix 1

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

uJ

UR

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

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

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

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

indicates the compound or analyte was analyzed for and not detected in

the sample. Additionally, the data is unusable due to an identified QC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

}SDG: HO766 REVIEWER: | DATE: 4/13/00 PAGE_1_OF_1_
TLI

COMMENTS:

}COMPOUND QUALIFIER | SAMPLES AFFECTED| REASON

Uranium-238(aspec) J All RPD

|

|
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCi/G) Page 1 of_1

Projeot: BECHTEL-HANFORD
Laboratory: THU
Case spa: Ho768
Sample Number BOXPS52 _ |BOXP53 __|BOXPS4 | BOXP55 | BOXP58
Loostion Al A2 A2 A2 A3
Remarks Duplicate E. Blank
Sample Date 2/20/00 _ [2/29/00  [2/29/00 _ [2/29/00 | 2/28/00
Raclochemistry CROL [Resut__[Q [Rosult [0 [Resut [0 [Resutt  Q [Resit O [Remit
Uraniom-233 0.3 0415 0.348 0.332 0.333 0,512
Uranium-235 0.1 0o04z]u | _o.015U | o.081 o.012lu | oo1sju
Uranium-238 01| o.428]y 0.384]) 0.340/J o.328ls | o.408[s
Phrtonium-238 0.1 0o015lu | oos2lu | ooaiju | corfu olu
Phutonhun-238/40 0] o0.024]u | o038 0.027)u | 0.004]u | o.010|u
Amedolum-241 0.1] o088 olu | oo14lu | eo17Ju | o.0ssu
Strontium {total} 1] -0007lu- | -0.043fu | omslu [ 003afu | -0.020lu
Potassium-40 11.8 11.2 12.8 3.24 13.5
Cobalt 60 0.05 ulu ulu ulv ulu ufu
Casium 137 0.05] o0.5as ulu ulu uju vlu
Europlum 152 01| 287 uju ulu ulu | o074
Europhum 154 01| o.sz ulu uju uju ulu
Europlum 155 0,08 uju vju uju uju ulu
Radium-226 0.448 0.627 0.497 0.228 0.522
C [Radium-228 0.778 0.928 0.788 0.352 0.904
Clmosium-228 0.640 0.906 0.702 0.252 0.788
Cthorum-232 0.776 0.828 0.788 0.353 0.904
Americiam-241 (0EA) 0.1 ulu ulu ulu vlu ulu
Uranham-238 (GEA) 0.1 vlu uju ulu ulu ulu
Urariam- 238 {GEA] 0.1 ulu ulu uju ulu ulu




TMA/RICHMOND
SAMPLE DELIVERY GROUP HO766

R0O03024-01 BOXPS2
DATA SHEET
SDG 7369 Client/Case no Hanford SDG_H0766
Contact Melissa C. Mannion Contract TRB-SBB-2079525 -
Lab sample id R003024-0] Client sample id BOXPS2

Dept sample id 2365-001 Location/Matrix 100- -D-6 Deep Zone SOLID

Received 03/03/00 Collected 02/29/00 09:30

% solids _91.6 Custody/SAF No B99-005-096 B99-005

RESULT 2¢ ERR MDA . RDL QUALI -
ANALYTE CAs NO pCi/g - (COUNT) pCi/g pCi/g FIERS TEST
Uranium 233 U-233/234 0.415 0.092 0.055 1.0 & u
Uranium 235 15117-96-1 0.042 0.036 -0.046 1.0 U U
Uranium 238 U-238 0.425 0.092 0.038 1.0 & T o
Plutonium 238 13981-16-3 -0,015 0.01% 0.060 1.0 o PU
Plutonium 239/240 PU-239/240 0.024 0.029 0.054 1.0 u PU
Americium 241 14596-10-2 0.088 0.089 0.14 1.0 U AM
Total Strontium SR-RAD «0.007 0.10 0.14 1.0 g SR
Potassium 40 13966-00-2 11.8 0.76 0.36 GAM
Cobalt 60 10198-40-0 U 0.035% 0.050 U GAM
Cesgium 137 10045~-97-3 0.538 0.054 0.052 0.10 GAM
Europium 152 14683-23-9 2.87 0.11 0.089 0.10 GAM
Eurcpium 154 15585~-10-1 -0.152 0.11 0,23 0.10 GAM
Europium 155 14391-16-3 U 0.093 0.10 U GAM
Radium 226 13982-63-3 0.448 0.085 0.087 0.10 GAM
Radium 228 15262-20-1 0.776 0.19 0.1% 0.20 GAM
Thorium 228 14274-82-5% 0.640 0.042 0.048 GAM
Thorium 232 TH-232 0.776 0.19 0.19 GAM
Americium 241 1459%6-10-2 U 0,050 U GAM
Uranium 238 U-238 U 5.4 u GAM
Uranium 235 15117-96-1 U 0.14 g GAM
1

100 D Areas -

DATA SHEETS
Page 1

SUMMARY DATA SECTION

Page 11

Full Protocol
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d /1/00

Lab id TMANC
Protocol Hanforxd
Version Ver 1.0

Form DVD-DS

Version 23,06
Report date 03/17/00




TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0766
R003024-02 BOXP53
DATA SHEET
SDG 17369 Client/Case no Hanford SDG_HO0766

Contact Melissa C. Mannion

Lab sample id R003024-02
Dept sample id 7369-002
Received 03/03/00
¥ sclids _90.4

Contract TRE-SBE-20792

Client sample id BOXPS3
Location/Matrix 100-D, 116-D-§ Deep Zope SOLID
Collected 02/29/00 09:45

Custody/SAF No B99-005-096 B99-005
RESULT 27 ERR MDA RDL QUALI-~

ANALYTE CAS RO pCi/g - (COUNT) pCi/g  pCi/g  FIERS TEST
Uranium 233 U-233/234 0.346 0.086 0.052 1.0 ,d“ u
Uranium 235 15117-96-1 0.015 0.020 0.039 1.0 u 144
Uranium 238 U-238 0.384 0.086 0.032 1.0 -4 f 2
Plutonium 238 13981-16-3 0.052 0.038 0.058 1.0 u PU
Plutonium 23%/240 PU-239/240 0.038 0.028 0.036 1.0 2 . PU
Americium 241 14596-10-2 0 0.025 0.097 1.0 g AM
Total Strontium SR-RAD =0.043 0.09% 0.14 1.0 U SR
Potassium 40 13966-00-2 11.2 0.98 0.34 GAM
Cobalt 60 10198-40-0 U 0.055 0.050 U GAM
Cesium 137 10045-97-3 U 0.045 0.10 1o} GAM
Burcpium 152 14683-23-9 1+ 0.10 0.10 u GAM
Europium 154 15585-10-1 U 0.17 0.10 u GAM
Europium 155 14391-16-3 u 0.083 0.10 u GAM
Radium 226 13982-63-3 0.527 0.10 0.094 0.10 GAM
Radium 228 15262-20-1 0.828 0.26 0.23 0.20 GAM
Thorium 228 14274-82-9 0.908 0.083 0.075 GAM
Thorium 232 TH-232 0.828 0.26 0.23 - GAM
Americium 241 14596-10-2 U 0.064 u GAM
Uranium 238 U-218 U 5.9 u GAM
Uranium 235 15117-96-1 v} 0.14 1} GAM

100 D Areas - Full Protocol

DATA SHEETS

Page 2

SUMMARY DATA SECTION

Page 12

lo

Lab id TMANG |
Protocol Hanford
Version Ver 1.0
Form DVD-DS
Version 3,086
Report date 03/17/00
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TMA/RICHMOND

SAMPLE DELIVERY GROUP HO766
R0O03024-03

BOXP54
DATA SEHEET
SDG 7369 Client/Case no Hanford SDG HO0766
Contact Melissa C., Manniop Contract TRB-SBE-207925
Lab sample id R003024-03 Client sample id BOXPS4
Dept sample id 7369-003 Location/Matrix 106-D, 116-D-6 Deep Zone SOLID
Received 03/03/00 Collected 02/29/00 05:45
¥ solids _90,3 Custody/SAF No B99-005-09§ B99-003
RESULT 20 ERR MDA RDL QUALI -

ANALYTE CAS NO pCi/g - (COUNT) PCi/g  pCi/g  FIERS  TEST
Uranium 233 U-233/234 0.332 0.077 0.046 1.0 - o u
Uranium 235 15117-96-1 0.081  0.041 0.039 1.0 y 4 u
Uranium 238 U-238 .0.340 0.077 0.052 1.0 y f 1)
Plutonium 238 13981-16-3 0.031 0.031 0.083 1.0 u PU
Plutonium 239/240 PU-239/240 0.027 0.031 0.056 1.0 11 PU
Americium 241 14596-10-2 ~0.014 0.068 0.14 1.0 U AM
Total Strontium SR-RAD 0.118 0.11 0.14 1.0 U SR
Potassium 40 13966-00-2 12.8 0.64 0.24 GAM
Cobalt 60 10198-40-0 o 0.027 0.050 U GAM
Cesjium 137 10045-97-3 e 0.028 0.10 u GAM
Europium 152 146823-23-9 U 0.069 0.10 u GAM
Eurcpium 154 15585-10-1 U 0.11 0.10 u GAM
Europium 155 14391-16-3 u 0.083 0.10 U GAM
Radium 226 13982-63-3 0.497 0.055 0.047 0.10 GAM
Radium 228 15262-20-1 0.788 0.16 0.14 0.20 GAM
Thorium 228 14274-82-9 0.702 0.040 0.034 GAM
Thorium 232 TH-232 0.788 0.16 0.14 GAM
Americium 241 14596-10-2 U 0.12 U GAM
Uranium 238 U-238 U 3.8 u GAM
Uranium 235 15117-96-1 g 0.11 U GAM

100 D Areas - Full Protocol

DATA SHEETS

Page 3

SUMMARY DATA SECTION

Page 13
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Lab id IMANC
Protoccl Hapnford
Version Ver 1.0
Form DVD-D§

Versiocn 2.06
Report date 03/17/00




TMA/RICHMOND
SAMPLE DELIVERY GROUP HO766
R003024-04 BOXP5S

DATA SHEERT

SDG 7369
Contact Melissa C. Mannpion

Client/Case no Hanford
Contract TRB-SBB-207925

SDG H0766

Lab sample id R003024-04 Client sample id BOXPSS ‘

Dept sample id 7369-004 Location/Matrix 100-D, 116-D-§ Deep Zope SOLID
Recejived 03/03/00 Collected 02/29/00 09:45
¥ solids _99.9 Custody/SAF No B99-005-09€ BS9-005
RESULT 20 ERR MDA _ RDL QUALI-

ANALYTE CAS NO pCi/g - (COUNT) pCi/g  pCi/g FIERS  TEST
Uranium 233 U-233/234 0,333 0.087 0.058% 1.0 Af. a
Uranium 235 15117-96-1 0.012 0.012 0.044 1.0 U u
Uranium 238 U-238 0,328 0.078 0.036 1.0 ,’ J/ U
Plutonium 238 13981-16-3 -0.011 0.015 0.046 1.0 U PU
Plutonium 239/240 PU-239/240 -0.004 0.015 0,041 1.0 U PU
Americium 241 14596~-10-2 0.017 0.026 0.033 1.0 U AM
Total Strontium SR-RAD -0.034 0.11 '0.15 1.0 1) SR
Potassium 40 13966-00-2 3.24 0.44 0.24 GAM
Cobalt 60 10158-40-0 u 0.024 0.050 U GAM
Cesjium 137 10045-97-3 U 0.022 0.10 U GAM
Europium 152 14683-23-9 1) 0.059 0.10 U GAM
Europium 154 15585-10-1 g 0.074 0.10 1} GAM
Eurcpium 155 14391-16-3 U 0.087 0.10 U GAM
Radium 226 13982-63-3 0.226 0.053 0.047 0.10 GAM
Radium 228 15262-20-1 0.352 0.12 0.099 0.20 GAM
Thorium 228 14274-82-9 0.252 0.031 0.032 GAM
Thorium 232 TH-232 0.353 0.12 0.088% GAM
Americium 241 14586-10-2 o} 0.22 U GaM
Uranium 238 U-238 U 3.5 U GAM
Uranium 235 15117-96-1 0} 0.11 U GAM

100 D Areas -

DATA SHEETS
Page 4

SUMMARY DATA SECTION

Page 14

Full Protocol
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Protocol Hanford
Version Ver 1.0
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Version 3,06
Report date 03/17/00




RO03024-05

TMA/RICHMOND

SAMPLE DELIVERY GROUP HO0766

DATA SHEET

BOXP56

SDG 7369

Contact Melissa C. Mannion

Lab sample id R003024-05

Client/Case no Hanford
Contract TRBE-SBB-20792%

SDG_HO0766

Client sample i1d BOXP56

Dept sample id 7269-005 Location/Macrix 100-D, 116-D-6 Deep Zone SOLID
Received 03/03/00 Collected 02/29/00 10:00
¥ solids _89.8 Custody/SAF No B99-005-096 B99-005
RESULT 20 ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g - (COUNT) pti/g  pCi/g FIERS TEST
Uranium 233 U-233/234 0.512 0.098 0.042 1.0 A U
Uranium 235 15117-96-1 0.016 0.021 0.040 1.0 1 f 4]
Uranium 238 U-238 0.408 0.088 0.033 1.0 Y 3/ U
Plutonium 238 13981-16-3 0 0.014 0.032 1.0 U PU
Plutonium 239/240 PU-239/240 0.010 0.014 0.026 1.0 u PU
Americium 241 145%6-10-2 0.035 0.056 0.085 1.0 u AM
Total Strontium SR-RAD -0.020 0.17 0.23 1.0 o SR
Potassium 40 13966-00-2 13.5 0.87 0.40 : GAM
Cobalt 60 10198-40-0 g 0.037 0.050 U GAM
Cesium 137 10045-97-3 o} 0.0233 ¢.10 u GAM
Europium 152 14683-23-9 0.074 0.045 0.073 0.10 J GAM
Europium 154 15585-10-1 U 0.11 0.10 4] GAM
Europium 15§ 14391-16-3 U - 0.079 0.10 o GAM
Radium 22€ 139B2-63-23 0.522 0.073 6.073 0.10 GAM
Radium 228 15262-20-1 0.904 0.17 0.16 0.20 GAM
Thorium 228 14274-82-9 0.788 0.042 0.035 GAM
Thorium 232 TH-232 0.9%04 0.17 0.16 GAM
Americium 241 14596-10-2 ] 0.051 U GAM
Uranium 238 U-238 U 4.6 U GAM
Uranium 235 15117-96-1 U 0.16 U GAM

100 D Areas - Full Protocol

DATA SHEETS
Page S
SUMMARY DATA SECTION
Page 15
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Lab id TMARC
Protocol Hanford
Version Ver 1.0
Form DVD-D8__
Version LL___
Report date 03/17/00




Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Thermo Retec Bechtel Hanford Inc.

W.O. No. R0-03-024-7369 : SDG HO766
Case Narrative Page 1o0f1
1.0 GENERAL

Bechtel Hanford Inc. (BHI) Sample Delivery Group H0766 was composed of five solid
(soil) samples designated under SAF No. B99-005 with a Project Designation of: 100D
Areas — Full Protocol.

1]

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the Thermo Retec Sample Recelpt Checklist. Results were
transmitted to BHI via e-Fax on March 17, 2000.

20

21

2.2

23

24

2.5

ANALYSIS NOTES

Total Strontium 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 Spec Analyses .

No problems were encountered during the course of the analyses.
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~ Lt
__nocutel Hantord Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST [B99-005-096 [P 1 o ') ,j,
Kerkow / Cowgl o oy act T ea.063s T Coordiastor | price Code 8K Data Tarnsdiond
ject tlo H i 8
| e o oot S o epany  H D 70lo (7306 | [SaF s Air Quality [] 15 Day
Tee Chest N .
[N iz Q qc\ ~Q-l L& Fle‘!:ll!' Il‘;gg?:t No. lﬁ?ﬁA Method of Shipment ) .
Shipped To [ omsite N Bill of ]
MW” _ Property No, %0 | a it of Ladiog/Air Bill No. ‘ —(qSS 7/:)(1@
POSSIBLE SAMPLE :
Mym Preservation Home bt I »f
' Type of Contalner P q G" ‘
: No. of Container(s) ! ! ! ,
Specisl Handling snd/or Siorage Vel iL zsorv.
=3 - Sou s (1) bn [VOA -J2604 [Sea i ) la
P Special 3
o SAMPLE ANALYSIS Teirctions. 3 X
= NEEIN
b , T R 716777
— Sample No. Misirix * Sample Date Sample Time
ABoXPs2 Sol 2-19-00 | A30_ ¥ j B o [fo Al
/|BOXP53 Soll 2-24-00 | Aqus X U K9 Ro A> |
‘| Boxpse Soll 2-29-00 | K4S % {3 ' K<t (RO ALA
y
BOXPSS - Soll 2-1-00 | pfus X |Q 5_9_’54- o Ad- e
BOXP56 Sol 2-24-00 | 1900 ¥ BoXARO A3
CHAIN OF POSSESSTON Sign/Print Names - ISPECIAL INSTRUCTIONS Matrix *
ished Py Date/Time By Date/Time Lab COA: R116D62F00 - o
L ol - 2-A-w IS 2-Avo |4 (1) Gemena Spectroscopy [Casinen-137, Cobali-60, Esropiom-152, Europlun-154, Buropius-135); | so~sara
DaterTime Isoiople Plutonkn; Isalopic Usanive; Americhm-241; Stroatiem-89,90 - Totl S5 S ituige
. 3 \ " o) (2) 1CP Motals - 5010A (Suporirace) {Bariun, Chromium, Load); Marcury - 7471 - (CV) bl
ishol By & fne By Deio/Time Amlr
20 e 3-2-60 ALE @ =t
By Dete/Time By . DaefTime s w —
I 7-0p [0t T Mlollubdy -Z-2-02 \res v
By Da/Time By 7 Dein/Tinse X-Oet
[Retioqeished By Dete/Tha gn’ Dae/Tine
LABORATORY |RecsivedBy Title Dete/Tinte
SECTION : ﬁ__
FINAL SAMPLE | Disposs! Meothod Disposcd By Datc/Time
DISPOSTTION - .

BHEEE-011 (10/9)

-l



Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-001, Rev. 1

RADIQCHEMICAL DATA VALIDATION CHECKLIST

LEVEL:

VALIDATION

SAMPLES/MATRIX _BOYP S @ox PS3

pPROJECT: OO D& | DATA PACKAGE: 00
VALIDATOR: 77/ LAB: 7 A/() DATE: /CJp0
CASE: ‘ sos: __ Hogue

ANALYSES PERFORMED
Carm ’éﬂpumhmdo O Teohnetium-99 E;Nu“ EE::::wv
O Totsl Ursniom | (I Rediu-22 Q Tritium Q

BoxPse

BoxPsy BoxPSS

Soul

1. Completeness

Technical verification forms present? .

" & 8 & & e = . @ . 8

.....W/A

&t e e s e s a4 .Yes No N/A
Comments:_
2. Initial Calibration . . . .. .. .

Instruments/detectors calibrated within
one year of sample analysis?

Initial calibration acceptable? . . . .
Standards NIST traceable? . . . ... .

Standards Expired?

Comments: .

L] L] * - - - L] L] - -*

Yes
Yes
Yes
Yes

..F\N/A

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




naL-JU=LN-3PP-UUL, Rev. 1

3. Continuing Calibration . . . o . v o v o o o o o o o c .. .\pN/A

Calibration checked within one week of sample analysis? . . . Yes No HN/A
Calibration check acceptable? . ., . ... ... .......Yes No N/A
Calibration check standards NIST traceable? . . . .. . .. . Yes No N/A
Calibration check standards expired? . . ... .......Yes No N/A

Comments:

4.81anks.-o.-:-occolcnooc-ooo

Method blank analyzed? . ... .. ...

Method blank results acceptable? . ... .. ... ..... @ N/A
Analytes detected in method biank? . .. ... ... .+« . Yes @

Field blank(s) analyzed? .. ... ...... 6 N/A
‘ No

Field blank results acceptable? . . . .

e e s e e oe e s v e Y
Analytes detected in field blank(s)? .. ... .. .. .. @ No @

Transcription/Calculatifon Errors? . . . . . . . v . ¢« . v . . Yes No

Comments:

% V33 VT Conpume Y k4o R4 ercf2rs H, 25/a 30

-5¢ Mﬂtrix.spikesn......-............."'.....m/A

Matrix spike analyzed? .. ... ... ...........Yes No N/
Spike recoveries acceptable? . .. ... ..........Yes No NA
Spike source traceable?z . . . ., . .. .. ... .......Yes No N/A
Spike source expired? . . . . . ... ... ... ......Yes No WN/A
Transcription/Calculation Errors? . . . . ... .......Yes No N/A

Comments:

.Aﬁ

000021



WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples

LCS analyzed? . . . . . . . . &
LCS recoveries acceptable? . .
LCS traceable? ... ... ..

L

Transcription/Calculatiaon Errars?

Comments:

7. Chemical Recovery . . . . .

Chemical carrier added? . . . .
Chemical recovery acceptable? .
Chemical carrier traceable? . .
Chemical carrier expired? . . .

Transcription/Calculation errors?

Comments:

'8, Duplicates . .. ... ..
Duplicates Analyzed? ... ..

RPD Values Acceptable? . . . . . . . v i v v v v v o o « o « Yes N/A
‘Transcription/Calculation Errors? . ., . . ... .% .....Yes No
Comments:_y 23¥ (espm) 3% T N

A = § 7/

-
==
Q
=
>
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‘9. Field QC Samples « v v v « o o o o o . e e e e e e e e e O N/A

Field duplicate sample(s) analyzed? . . . . « « « « « « - . @ No N/A
Field duplicate RPD values acceptable? . .........{(Yes) No N/A
Field split sample(s) analyzed? . . . . ...........Yes b

Field split RPD values acceptable? . . ... ........Yes @ m
Performance audit sample(s) analyzed? . . . ... ... ... Yes N/

performance audit sample results acceptable? . .. ... .. Yes No @
Comments: 53/5% - L

10. Holding Times

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

Comments:

11. Results and Detection Limits (Levels D & E) .

Results reported for all required sample analyses? « ve e
Results supported in raw data? . ... .. ... .....
Results Acceptable? . . . . . . . . . . . . . ¢+ .
" Transcription/Calculation errors? . . . . . .
MDA‘s meet required detection limits? . . . . . . .

e « o o« Yas J-
Transcription/calculationerrors? . . . . ... .......Yes No @

Comments: AM-\(: géga.g S ?.4-3\(_ Colo—53  [SY-~ 53&«@4 [€5- rJ/

2M fan~ SY4/ss !&I!Elnﬂt uzmb&] g%

A=) :
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Duncan, Jeanette M

From: lvey, Lyle E

Sent: Thursday, April 20, 2000 2:00 PM
To: Duncan, Jeanette M

Subject: 116-D-6 Validation Review
Jeanette,

| do not have time to review the 116-D-6 Validation. | trust that Rich and QA will review it adequately.
Tharks.

Lyle E. lvey
372-9680



AFR 24 Ug @U1i0UPM BHL SEU PHNHGEMENT SHY 202 9435, [

Data Package Review - RLW

HO766 Inorganics: Pg. 2, Preparation Blanks, Last paragraph; typo (“an” ot “and”). The parenthetical
clause here is not cleer. Should the “no action” comment belong in the equipment blank section?

Volatiles: No comments (,( / ’L‘z/ 0

Radiechemistry: No comuments.

W03090 Inorganics: No comments.

Radiochemistrty: Need to reevaluate and revise detection level sections. The evaluations appesr
10 have been made against the reported “results” not MDA values. For example most Eu-155
MDAs do not meet the criteria. Also please note that Quanterra routinely reports non-detect
results groater than the reported MDA (most Eu-152 issues noted in this report fall into this
category). This is an artifact of Quanterra’s antiquated gamma spec software (two different
subroutines are used for the “resutt” and “MDA" calcs). Please identify thoso cases where the
MDA was technically met but that reported non-detect values are above the CRDL.

Mf\/xﬂ)/ | /Z/'/ '



Data validation

results:

Validator: owWs

Date: 4/25/2000

Project: 100D full protocol waste site 116-D-6

SAF

SDGs: HO766

data package |analysis page comment

HO766-TNU Rad NA No corrections needed

HO766-TNU Inorganics 1 The first line of the table lists sample "B0X952", the correct sample
number is BOXPS52. ]

HO766-TNU Inorganics 2 erthirdk-se 5t complete,

yspECTthe word "and” 3 "
HO766-TNU volatiles NA  |no comrections needed o
B 1
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