Déte: 17 August 1999 | 0“53”16

To: Bechtel Hanford Inc. (technical representative}

From: TechLaw, Inc.

Project: 100-BC Areas - Full Protocol - Waste Site 116-B-6A

Subject: Inorganics - Data Package No. H0436-RLN {SDG No. H0436)

INTRODUCTION

This memo presents the results of data validation on Data'Package No. HO436-
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.

| swieio | semploDate | Moda | vaicston |
|L BOVFM7 06/09/99 Soil c See note 1
BOVLC4 06/09/99 Soil c See note 1 i
BOVLCSH 06/09/99 Soil c See note 1
BOVLCE 06/09/99 Soil c See note 1
BOVLC? 06/09/99 Soil c See note 1 “
I BOVLCS 06/09/99 Soil c See note 1 __J

1 - ICP metals by 6010A (lead and total chromium); hexavalent chromium by 71 93: mercury by 7471

Data validation was conducted in accordance with the BH! validation statement of

work and the 100 Area Remedial Action Sampling and Analysi m@aﬁ ,
1998). Appendices 1 through 5 provide the following informat iy ‘5
below: ]

APR 25 2000
Appendix 1. Glossary of Data Reporting Qualifiers EDMC

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentaticn
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 six (6)
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months for lead & total chromium; 30 days for chrommium VI; and 28 days for
mercury.

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 equa! 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 although the target detection limits
(TDLs) for lead and chromium VI were exceeded.-

Equipment Blank

One equipment blank (BOVLC5) was submitted for analysis. Chromium (total)
was detected in the equipment blank. Under the BHI statement of work, no
qualification is required.

Accuracy
Matrix Spil

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
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30% to 69% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally,
for samples with a spike recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

All matrix spike recovery results were acceptable.

* Precision

Laboratory duphcate 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 Iabor'atory duplicate results were acceptable.
Field Dugli

One sample duplicate pair (BOVFM7/BOVLC4) was submitted for analysis. The
samples were compared using the same criteria as for a Iaboratory duplicate.
All field 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. The following
had reported detection limits above their TDL: Chromium V! in all samples and lead
.in samples BOVFM7 and BOVLC5. Under the BHI statement of work, no
qualification is required. All other reported laboratory detection levels met the
analyte specific TDL or CRDL.
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¢ Completeness
Oata package No. HO436-RLN (SDG No. H0436)} was submitted for validation and

verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following had reported detection limits above their TDL: Chromium VI in all
samples and lead in samples BOVFM5 and BOVLC4. Under the BHI statement of
work, 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, 700 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.

Interoffice Memorandum 0562810, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 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:

uJ

BJ

UR

NJ

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

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

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

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

Indicates the compound or analyte was analyzed for, detected, and due
to an identified 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. '

Indicates presumptive evidence of a bompound 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: H0436 | REVIEWER: | DATE: 8/17/99 PAGE_1_OF 1_
TLI

COMMENTS: No qualifiers assigned

COMPOUND QUALIFIER | SAMPLES AFFECTED| REASON I
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SO MATRIX, MG/KG Page_ 1 of 1

Projact: BECHTEL-HANFORD
Laboratory: RECRA LabNat

0000

wr

Y

Case |sbG: Hoa38

Sample Number BOVFM7 BOVLCA BOVLCS BOVLCE BOVLC? BOVLCS
Location 116-B-6A 116-B-6A 116-B-6A 116-B-6A 116-B-8A 116-B-6A
Remarks Al Duplicats Equip. Blank A2 A3 Ad
Sample Date 6/9/99 6/9/99 6/9/99 6/9/99 6/9/99 6/9/99
inorganics CROL {Result Rasult Result Q  |Result Rasutt Result
Chromium (totsl) 0.5 7.8 7.6 0.38 9.2 9.2 10.7
Marcury 0.05 0.02{U 0.02 0.02|U 0.11 0.02 0.02
Lead 2 4.01U0 5.2 3.8|u 1.1 4.8 7.8
Chromium VI 0.1 0.41{u 042 0.40jU 0.41 0.41 0.41
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Recra LabMet - Lionville

INORGANICS DATA BUMMARY REPORT

LIENT: THU-HANFORD BFS-002
DRK ORDER: 10985-001-001-9993%-00

AMPLE S1ITE ID ANALYTE
eamsmn T ST S TV P PY T T T PP Y ¥4
o1 BOVINT Chromium, Tetal

MNexcury, Tetal
Lead, Total

002 BOVLC4 Chromium, Total
Mexcury, Total
Lead, Total

-001 BOVLCS Chromium, Total

Mercury, Total
Lesd, Total

-004 POVLCE Chrcmivum, Total
Mezcury, Total
Laad, Total

-008 BOVLET Chromium, Total
Mercuxy, Total
Lead, Total

-ausé BOVLCS . Chromium, Total
Mexcury, Total
Lead, Total

06/25/99

RECRA LOT #: 53%046L211

AEPORTING
RESULT UNITS  LINIT
aEEgpand - "
7.0 NG/EG 0.34
0.02 u Mo/KG 0.02
4.0 u MNO/FQ 4.0
7.8 MG /K3 0.30
0.02 uw Mu/KG 0.02
8.2 ¥a /X0 2.5
0.38 wa/KG 0.33
6.02 u MG/K3 .02
1.8 u Ma/x0 3.8
8.2 »a/X0 0.38
0.21 G /X0 0.02
11.1 M0/X3 4.3
9.2 Na/K3 0.33
0.02 u NG/XO 0.02 -
4.8 ua/X% 3.0
10.7 uG/XG 0.34
0.02 ue/Xa 0.02
1--" mm ‘u'

cQeoi1e

DILUTION

FACTOR

sepesdbn
1.0
1.0
1.0

1,0
1.9
1.0

1.0
1.0
1.0

1.0
1.0
1.9

1.0
1.9
1.0

1.0
1.0
1.9
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Appendix 4

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

Chermical and Environmental Measurerment Information

" Recra LabNet Philadelphia
Analytical Report
Client : TNU-HANFORD B99-002 W.0.# : 10985-001-001-9999-00
RFW# : 99061211 Date Received: 06-11-99
SDG/SAF# : H0436/B99-002

METALS CASE NARRATIVE

1.

This narrative covers the analyses of 6 soil samples.

2. 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. All 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. All ICP Interference Check Standards were within control limits.

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

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

11.  The duplicate analysis for 1 analyte was outside the 20% Relative Percent Difference (RPD)

_control fimits. Refer to the Inorganics Precision Report.
The results presened in thi :port relaie only 10 the analytical tosting and conditions of the at receipt and during sorage. All pages of this repont arc integral parts

o e saytca e, Therlor, i gt o aly b rprodid s ity (V3 (Pl

R

208 Welsh Pool Road » Lionville, PA 19341-1333 « (R1M 2RN.20NN « Fav (R1N 2AN_ANAT



12.  For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a
region of less-certain quantification.

2 € | (2595
J. Michael Taylor ’ Date
Vice President
Philadelphia Analytical Laboratory

fjwimb6-211
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/\ RECRA
LabNet

a division of Recra Environmental, Vlnc.
Virtual Laboratories Everywhere

- Recra LabNet Philadelphia
Analytical Report

Client : TNU-HANFORD B99-002 W.0. # :'.10985w001¥001-9999-00
RFW# : 9906L211 Date Received: 06-11-99

SDG# : H0436
SAF# : B99-002
INORGANIC CASE NARRATIVE

1. This narrative covers the analyses of 6 soil samples.

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

3. Sample holding times as required by the method and/or contract were met.
4, The cooler temperature was recorded on the chain-of-custody.
5. The method blank For Chromium VI was within method criteria.

6.  The Laboratory Control Samples (LCS) for Chromium VI were within the laboratory
control limits. -

7. The matrix spike recoveries for Chromium VI were within the 75-125% control limits.

8. The replicate analyses were within the 20% Relative Percent Difference (RPD) control
limit.

9. Results for solid samples are reported on a dry weight basis.

24— (L -23-99

'J. Michael Taylor Date
- Vice President
Philadelphia Analytical Laboratory

njp\i06-211

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

QG016

208 Weish Pool Road » Lionville, PA 19341-1333 « (610) 280-3000 » Fax (610) 280-3041 D—ﬁ/
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Appendix 5

Data Validation Supporting Documentation
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WC-SD-EN-SPP'OOZQ REV - 2
INORGANIC ANALYSIS DATA YALIDATION CHECKLIST

VALIDATION A | @ D E
LEVEL:
PROJECT: |l(,- B-LA | pATA packAGE:  H oMl 3C
VALIDATOR: 1/ J LAB: T DATE: 7/ 3~C |<s
CASE: SDG: Houze
ANALYSES PERFORMED
0 cLPACP O CLP/GFAA O ctPMg O CLP/Cyenide - | O a -
.846/1CP O SW-BL8/GFAA 3 2 ; a '
b swe Zs\\wuam cuv:\:d. 40 ﬁ\CR vl
SAMPLES/MATRIX gfhovEmA _BoVcy RouiLLS QOULLE6
fovlc 7 Rovicy
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . ... ... ?
Is a case narrative present? . . . . . . . . . . v v o\ u ..
Comments: -

2. HOLDING TIMES
Are sample holding times acceptable? . . . . .. .. .. ... No N/A

Comments:

-%?C(:U:?.O



[ — —— -

WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? .

Are initial calibrations acceptable?

Are ICP interference checks acceptable? . . . . . .
Were ICY and CCV checks performed on all {nstruments? .

Are ICV and CCV checks acceptable?
Comments:

- - - - a

. » Yes

. Yes
. Yes
. Yes
. Yes

No
No
No
No
No

4. BLANKS

Were ICB and CCB checks performed for all
Are ICB and CCB results acceptable? . . .
Were preparation blanks analyzed? . . . .
Are preparation blank results acceéptabie?

Were field/trip blanks analyzed?

Comments:__ Leed v cRT] ~ Nae +

Are field/trip blank results acceptable?

DL

applicabie analyses? Yes

No
No
No
No
No

N/A
N/A
N/A

Qij) N/A

EG.—- Mal g‘_at‘m-n_uw.

5. ACCURACY
Were spike samples analyzed?

Are LCS recoveries acceptabie?
Comments:

LA A I I T Y

Are spike sample recoveries acceptable?
Were laboratory control samples (LCS) analyzed?

L » [ .

. e « » » ®

No
No
No

No

N/A

o

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

6. PRECISION Q

Were laboratory duplicates analyzed? . . . . .. ... .. . . Y& No N/A
Are laboratory duplicate samples RPD values acceptable? . . . . No N/A
Were ICP serial dilution samples analyzed? . .........Yes No [N/A
Are ICP serial dilution %D values acceptable? . . ... ... . Yes No \N
_Are field duplicate RPD values acceptable? . . . . . ... . @ No N/A
Are field split RPD values acceptable? . . . . cio s o s e o+ Yes No @ﬁ

Comments:

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? ... ... . Yes No
Are duplicate injection %RSD.values acceptable? . . . ... . . Yes No
Were analytical spikes performed as required? . . . ... ... Yes No
Are analytical spike recoveries acceptable? . . ... ... . . Yes No
Was MSA performed as required? .., ... ...........Yes Ko
Are MSA results acceptable? . . . ., .............Yes No
Comments: ‘

-

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . ... .. @ No N/A
Are all results supported in the raw data? . . ... ... .. Yes No
Are results calculated properly?- s s e s s s e e s e e s Yes No
Do results meet the CRDLs? , . .., . ... .. .. .. ... Yes @ N/A

Comments:__ Chuyt < all onus,
Ded MT <5
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Recra LabNet - Lionville

INCRGANICS PRECISION REPORT 0&/16/99

CLIENT: THU-HANFORD B9$-002 RECRA 1LOT #: »90SLall

WORK. ORDER: 10985-001-001-999%-00 -
INITIAL DILUTION
SAMPLE SITE ID ANALYTE REBULT REPLICATE RPD FACTOR (REF)
L1111t | L L L1 L) mms L L) L L L] ]
-006REP  ROVLCS ' Solids ’s.0 7.6 0.43 1.0
Chromium VI o.4lu 0.4 Ne 1.0

CCGOTS



Recra LakNet - Licnville

IRORGANICS ACCURACY REPORT 06/16/%9

JENT: THU-HANPORD B99-002 _ RECRA LOT #1 99061311
RX ORDER: 10%05-001-001-999%-00
SPIXKED INITIAL SPIKED DILUTION
WPLE  SITE ID ANALYTR SANPLE RESULT  AMOUNT WRECOV PACTOR (8PK)
108 BovLCe ' Solubla Chromium VI .5 0.41u 4.1 113.8 1.0
Insoluble Chromium VI 1030 0.41u 1190 °© 5.3 100
ANKIO  SSLVIOA7-MP1 Scluble Chromium Vi .“a 0.40u 4.0 108.8 1.0
Insoluble Chrowius VI $87 0.40u 1160 ) 100

CO0CaE
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Recra Lab¥et - Licnville

INCRGANICS ACCURACY REPORT 06/25/9%9

JIXNT: TWU-EANTORD B39-002 —
JRE ORDER: 10985-001-001-9999-00

ANPLE SITE ID AMALYTE
LT T 11 1] FEgEEGESARSRGORNRRA® SENREERANPEASEENAREBRRS
1.} BOVYHY Chromium, Total
Narcury, Total
Lead, Total

RECRA LOT #: $306L311

SPIXED INITIAL SPIRED DILUTION
BAMPLE RESULT  AMOUNT NRECOV FACTOR (8PK)
AESheabhe - ]
22.4 7.8 17.3 .4 1.0
0.18 0.03u 6.17 108.4 1.0
4.8 4.0 u 43.3 9.1 1.0

610167 844 3



Racra LabMet - Lionville

INORGANICS PRECISION REPORT 06/25/99

JIENT: TWU-RANFORD B39-003 - RECEA LOT #1 906LI11
X ORDER: 10%85-001-001-$993-00
INITIAL
WPLE  SITE ID AMALYTE RESULT  MEPLICATE RFD
Immswm T T T 2 1 P T TP T TrTerery - -
JOIREP  BOVENT Chromium, Total 7.8 0.9 13.2
Mercury, Total 0.02u 6.02u »c
Lead, Total 4.0 u 5.2 ~re.. LU

ﬂ;/)&’h 7

cCLuR?

DILUTION

FACTOR (REP)

sehAnnnedhe
1.0
1.0
1.0
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Date: 17 August 1999

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

Project: 100-BC Areas - Full Protocol - Waste Site 116-B-6A
Subject: Radiochemistry - Data Package No. HO436-TNU (SDG No. H0436)

INTRODUCTION

This memo presents the results of data validation on Sumh’nary Data Package No.
HO436-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. -

~ Semple D | Samplen

BOVFM7 06/09/99 Soil c See note 1

BOVLC4 06/09/89 Soil c See note 1
BOVLCSH 06/09/99 - Soil Cc : See note 1
BOVLCE 06/09/99 Soil c See note 1
BOVLC? 06/09/29 Soil c | See note 1

“ BOVLCS 06/09/99 Sail Cc See note 1 H
e e —— e ——

1 - Gamma spectroscopy; alpha spectroscopy {isotopic uranium, isotopic plutonium and americium-
241); total strontium; nickel-83.

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
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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 with liquid scintillation requiring analysis within 7 days of distillation.

Due to the analysis being conducted 8 days after the ofher samples in the SDG,
all isotopic uranium results in sample BOVLC4 were qualified as estimates and
flagged “J”.

Due to the anélysis being conducted 5 days after the other samples in the SDG,
all isotopic plutonium results in sample BOVLCS8 were qualified as estimates and
flagged “J”.

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 resuits above the
MDA and greater than five times the highest blank concentratlon are not
qualified.

All blank results were acceptable although the detection |Imlt for uranium-238
(GEA) exceeded the target detection limit (TDL).

¢ 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 resuits outside the above ranges result in
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associated sample resuits being qualified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.

Due to a radiochemical yield of 3%, the americium-241 (aspec) result in sample
BOVFM7 was rejected and flagged “R”.

Due to the LCS not being analyzed with the SDG, all americium-241 (aspec)
results were qualified as estimates and flagged “J”. °

All other accuracy results were acceptable.

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. |f
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 44%, all uranium-233/234 results were qualified as estimates
and flagged “J”. :

Alt other duplicate results were acceptable.
Eield Dupli 5 l

One pair of field duplicate samples (samples BOVFM7/BOVLC4) were submitted
to TNU for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. The RPD for uranium-233/234 was outside QC limits {(77%). Under
the BHI statement of work, no qualification is required. All other field duplicate
results were acceptable.

Detection Levels

Repdrted analytical detection levels are compared against the 100 Area
Remedial Action Sampling and Analysis Plan target detection limits (TDLs) or the
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contract specified MDA if no TDL was specified, to ensure that laboratory
detection levels meet the required criteria. The reported detection limit
exceeded the TDL for uranium-238 (GEA)} in all samples; europium-155 in
samples BOVCL4, BOVCL6, and BOVCLS8; americium-241 (aspec) in samples
BOVFM7 and BOVLC4; and europium-1562, americium-241 (GEA) and uranium-
235 (GEA) in sample BOVLC8. Under the BHI statement of work, no
qualification is required. All other reported laboratory MDAs were at or below
the analyte-specific TOL or contract specified MDA, *

¢ Completeness

Data Package No. H0436 (SDG No. H0436} was submitted for validation and
verified for completeness. The completion rate was 99%.

MAJOR DEFICIENCIES

Due to a radiochemical yield of 3%, the americium-241 (aspec) result in sample
BOVFM7 was rejected and flagged “R”. Rejected data is unusable and should not
be reported.

MINOR DEFICIENCIES

Due to an RPD of 44%, all uranium-233/234 results were qualified as estimates
and flagged “J”. Due to the LCS not being analyzed with the SDG, all americium-
241 (aspec) results were qualified as estimates and flagged “J”. Due to the
analysis being conducted 8 days after the other samples in the SDG, ait isotopic
uranium results in sample BOVLC4 were qualified as estimates and flagged “J”.
Due to the analysis being conducted 5 days after the other samples in the SDG, all
isotopic plutonium results in sample BOVLC8 were qualified as estimates and
flagged “J”. Data flagged "J" indicates that the associated concentration is an
estimate, but under BHI guidelines, 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 reported detection limit exceeded the TDL for uranium-238 {GEA) in all
samples; europium-1565 in samples BOVCL4, BOVCL6, and BOVCLS8; americium-

- 241 (aspec) in samples BOVFM7 and BOVLC4; and europium-152, americium-241
(GEA) and uranium-235 (GEA) in sample BOVLCS8. Under the BHI statement of
work, no qualification is required.
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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

fndicates 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: HO436 1 REVIEWER: | DATE: 8/17/99 PAGE_1_OF_1_
TLI '
COMMENTS: B
COMPOUND QUALIFIER | SAMPLES AFFECTED| REASON
Americium-241{aspec) R BOVFM7. Yield outside
l QC limits -
Uranium-233/234 J 1Al RDP outside QC ||
limits
Americium-241 (aspec) J All LCS not
' analyzed with
|| the SDG
Isotopic uranium (aspec) | J BOVLC4 Not analyzed
- with the SDG |
Isotopic plutonium J BOVLCS Not analyzed
{aspec) , _ with the SDG
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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
Project; BECHTEL-HANFORD
Laboratory: TNU
Case |spa: Hoazs
Sample Nurmbar. ’ BOVFM7 BOVLC4 BOVLES BOVLCH BOVLC? BOVLCE
Location 116-8-6A 116-B-6A 116-B-6A 116-B-6A 118-B-8A 118-B-8A
Ramarks Al Duplicate Equip. Blank A2 Al Ad
| Sample Dats 08/09/99 08/09/99 06/09/99 08/09/38 08/08/29 068/09/09
Radiochemistry CRDL {Ramsit Rasult Q [Result Q |Resute Q [Rewut Q [Result Q | Remdt Result Result Result
Uranium-233/234 0.1 0.607}J 1.38)) 0.239(J 0.715[4 0.456[4 0.396)J
Uranium-235 0.1 0.060]U 0.2a1|us 0.018|u 0.062|u 0.024{U 0.053!U
Uranium-238 0.1 0.482 0.554[4 0.187 0.504 0.403 0,352
Plutonium-238 0.1 olu -0.006)u 0.026|u -0.012{u ofu 0.016}us
Plutonium-239/40 0.1 -0.004[u 0.003|u 0.052 -0.006|U 0.057 0.231]J
Nickel-63 30 0.656]U 0.495|u 1.23}u 0.430{U 0.226]u 0.194|u
Americiom-241 0.1 0.387|uR -0.053uJ 0.034|us 0.014|uJ 0.024[ug 0.012]|us
Strontivm (total] 1 0.017]u 0.01afu .0.024|u 0.055|u 0.518 3.30
Potassivm-40 12.8 12.8 18.3 13.0 12.0 12.8
Cobalt 60 0.05 ulu uju ulu uju uju uju
Casivm 137 0.05 wlu ulu uju 0.115 0.971 37.1
Europimn 152 0.1 ulu ulu uju ulu ufu ulu
Europium 154 0.1 ufu ulu ulu ulu ufu ufu
;Eumpium'l55 0.05 ufu ufu ulu vju vlu ulu
o T 0.424 0.474 0.202 0.478 0.422 0.511
—[Radium-228 0.720 0.653 0.272 0.802 0.648 0.726
Thoriun-228 0.642 0.666 0.240 0.671 0.674 0.584
=N Thosiwn-232 0.720 0.853 0.272 0.802 0.648 0.726
Americhum-241 {GEA} 0.1 ulu ufu ulu ulu uju ulu
Uranium-238 {GEA) 0.1 uju ufu ufu uju uju ulu
Uraninan-235 (GEA) 0.1 ulu uju vju ulu ulu ulu




TMA/RICHMOND
SAMPLE DELIVERY GROUP HO436
NS06067-01 BOVFK?
DATA SEEET :

SDG 7144 ' Client/Case no Hanford SEDG-HO436
Contact L.,A. Johnson = Case no JRB-SBR-207925
Lab sample id N90€067-01 Client sample id BOVPM?
=~ "1 Dept saople id 7144001 — bocation/Matrix —--——.. . - .. ... —-—SOLID ___ |—-
Recelved 06/11/99 . Collected 06/09/5¢9 08:3Q
Custody/EAF No B99-002-114 _ B99-002

RESULT 20 ERR MDA RDL QUALI -

AMALYTR CAS NO pci/g  (coumT) pCi/g pci/g FIERS TEBST
Uranium 233/234 v-233/234¢ 0.607  0.16- c.oe0 1.0 T o
Uranium 238 15117-96-1 0.060 0.041 0.077 1.0 14 u
Uranium 238 U-238 0.482  0.14 0.080 1.0 " v
Flutonium 238 13981-16-3 0 6,016 ¢.043 1.0 u PU
Plutonium 239/240 FU-239/240 -0.004 0.01¢ 0.043 1.0 u pU
Nickel 63 13981-37-8 . 0.656 1.4 2.3 30 o NI_L
Americium 241 14596-10-2. 0.307 8.78 1.4 1.0 u Q AM
Total Strontium SR-RAD 0.017 0.14 a.19 1.0 U SR
Potassium 40 13966-00-2 12.6 g.29 0.13 , GAM
Cobalt 60 10198-40-0 u 0.012 ¢.050 U GAM
Cesium 137 . 10045-97-3 u 0.012 6.10 11} GAM
Buropium 152 314603-23-9 g 0.030 0.10 u GAM
Buropium 1S4 15585-10-1 U 0.041 0.10 u GAM
Europium 1S5 14391-16-3 11} ‘ ¢.03% 0.10 4] GAM
Radium 226 11982-63-1 0.424 0.022 0.021 0.10 GAM
Radium 238 15262-20-1 0.720 0.060 0.054 0.20 GAM
Thorium 228 14274-82-9 0.642 0.017 '0.016 GAM
Thorium 232 TH-232 0.730 0.060 0.054 GAM
Americium 241 14556-10-2 1§ 0.040 u GAM
Uranium 238° U-238 u 1.8 U GAM
Uranium 238 15117-96-1 1§ 0.053 1} GAM

100BC Areas - Full Proteoecol

Lab id TMANC _
Protocol Hanford

DATA SHEETS Version Ver 3,0
Page 1 Porm DVD-D3I
SUMMARY DATA SECTION Version 3_06 .

Page 12 . Report date 02/22/59

JUL 22 'S99 10:@4PM



JUL 22 ‘99 108:94FM

TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0436
E506067-02 BOVLCA

DATA SHEET

SDG 7144

Contact L.A Johngon

Client/Case no m:'d -H0436
Case no TRE-SBB-207925 ____

Lab sample id N3Q€067-02
[ Dept sample id 7144-002
Received 06/11/99%

Client sample id BOVLC4

Location/MatTix——— oo -
Collected ML&LML

Custody/SAF No B92-002-134  B29-002

-ome -SOLID

RBSULT 20 ERR MDA RDL QUALI-
ANALYTR Cas wo pci/g  (COURT) pci/g pCi/g FIERG TEST
Uranium 233/234 U-232/234 1.38 0.32 . 0.12 1.0 T U
Uranium 235 15117-96-1 0.281 0.13 0.12 1.0 ,pz T v
Uranium 238 v-239 0.554  0.19 0.12 1.0 F I u
Plutonium 238 13981-16-3 -0.006 0.012 0.038 1.0 g PU
Plutonium 235/240 PU-239/240 0.003 0.012 0.024 1.0 u PU
Nickel 63 13%01-37-8 0.495% 1.6 2.7 30 o NI_L
Americium 243 14556-10-2 -0.083  0.080 0.18 1.0 v Y a
Total Strontium SR-RAD 0.018 0.12 6.17 1.0 o S8R
Focassium 40 13966-00-2 12.6 0.49 0.24 GAM
Cobalt €0 10198-40-0 u 0.023 0,080 © GAM
Cesium 137 10045-97-3 u 0.020 0.10 o GAM
Buropium 152 14683-23-9 u 0.085 0.10 U GAM
Europium 154 15585-10-1 U 0.067 0.10 U GAM
Buropium 155 14391-16-3 u _ 0.058 0.10 14} GAM
Radium 226 13982-63-3 0.474 0.046 0.045 0.10 GAM
Radium 228 15262-20-1 0.6%3 0.095% 0.0%8 0.20 GAM
Thorium 228 314274-02-9 0.66¢ 0.027 "9.0a6 GANM
Thorium 233 TH-232 0.653 0.098 0.098 GAM
Americium 242 14596-10-2 u 0.092 ] GAM
Uranium 238 g-230 U 2.6 14§ GAM
Uranium 235 15117-96-1 v 0.092 g GAM

100BC Areas - Full Protocol

A gl

Lab id TMANC
Protocol Hanfozrd

DATA SHEETS Varsion Ver 1.0

Page 2 Form DVD-DS
_ SUMMARY DATA SECTION Vargion 3.0€
’ Page 13 00001& Report dats 7/232/99




) ' JUL 22 ’99  18:04PM
TMA/RICHENOND
SAMPLE DELIVERY GROUP H0436
NSQ6067-03 BOVLCS
DATA SHEET

SDG 7144 : Client/Case no Hanford SDG-H0436
Contact L.A. Johnson Case no TRR-SBP-20792%
..... Lab sample id N906067-03_ Client sample id BOVLCS
Dept sample id 7144-003 Location/Matrix ————  —- - - -———goLIp | —
Received 06/11/99 Collected 05/05/99 ¢7:20
Custody/SAF No E99-002-114  B92-002

RESOLT 2¢ ERR MDA RDL QUALI-
ANALYTE CAS NO pti/g  (COUNT) pCi/g pci/g  FIERE  TEST
Uranium 233/234 U-333/234 0.239 0.082 0.057 1.0 [4—3’ U
Uranium 23% 15117-96-1 0.018 0.018 0.069 1.0 U U
Uranium 238 U-238 0.187  0.076 0.07 1.0 ph v
Plutonium 238 13981-16-3 0.026 0.035 0.058 1.0 11§ PO
Plutonium 239/240 PU-239/240 0.052 0.035 0.033 1.0 y 3 PU
Nickel 63 13981-37-8 . 1.23 1.2 1.9 30 1] NI_L
Americium 241 14596-10-2 0.03¢  0.042 0.071 1.0 v J am
Total Strontium SR-RAD =0.024 0.13 0.18 1.0 u &R
Potassium 40 13966-00-2 16.3 0.5% 0.20 GAM
Cobalt €0 10196-40-0 U 0.026 0.050 U GAM
Cesium 137 - 10045-97-3 °] 0.019 0.10 /] GAM
Europium 152 14683-23-9 U 0.039 0.10 4] GAM
Burcpium 154 15585-10-1 u 0.088 0.10 o GANM
Europium 155 14391-16-3 u A 0.037 0.10 114 GAM
Radium 226 13982-63-3 0.202 0.037 0.038 0.10 GAM
Radium 228 15262-20-1 0.272 0.13 0.12 0.20 GAM
Thorium 228 14274-82-9 0.240 0.020 "0.021 GAM
Thorium 232 TH-232 0.273 6.13 0.12 GAM
Americium 241 14596-10-2 u 0.024 1+] GAM
Uranium 238 TU-238 u .0 U GAM
Uranium 235 15117-96-1 11} 0.060 1] GAM
100BC Areas - Full Protocol

Lab id IMANC ____
Protocel Hanford
DATA SHEETS Version Ver 1.0
Page 3 Form DVD-DS
SUMMARY DATA SECTION | Version 3.0§
Fage 14 . - Report date 07/22
’ 0QCo014 : S—




JUL 22 '99 18:84PM

TMA/RICHMOND
. SAMPLE DELIVERY GROUP HO0436
RBS06067-04 BOVLLE

DATA SHEET

SDG 7144 _ Client/Case no Hapford RRG-1H0436
Contact [ A, Johnson Case no TRB-SPB-20792% _
__Lab sample id N906067-04 Client sample 14 BOYLCE
.| Dept sample id 7144-004 Location/Matri¥ aOLIR —
Received 06/11/99 Collected 06/09/99 09;:15
Custody/SAP No P99-002-114  D29-002_
RESULT 2¢ ERR MDA ®DL QUALI-
ANALYTE CAS RO pci/g  (COUNT) pci/g pci/g FIERS TEST
Uranium 233/234 U-233/234 0.715 0.16. 0.056 1.0 - T u
Uranium 235 15117-96-1 0.062 0.0%3 c.068 1.0 v u
Uranium 238 U-239 0.504 p.32 0.056 1.0 lg/' 1]
Plutonium 238 13581-16-3 -0.012 0.012 0.039 1.0 U PU
Plutonium 239/240 PU-239/240 -0.006 0.016 0.045 1.0 u PU
Nickel 63 13981-37-8 - 0.430 1.3 2.1 30 U NI_L
Americium 241 14596-10-2 0.014  0.046 0.084 1.0 v an
Total Strontium SR-RAD 0.0SS 0.097 0.13 1.0 u SR
Potasaium 40 13966-00-2 13.0 0.49 0.25 _ GAM
cobalt 60 10198-40-0 u 0.023  0.050 U GAN
Cesium 137 10045-97-23 0.115 0.0322 0.025 0.10 - GAM
Burcpium 152 14683-23-9 1] 0.056 0.10 U GAM
Burcpium 154 15585-10-1 v 0.067 0.10 u GAM
Burcpium 155 14391-16-3 U . 0.086 6.10 u GAM
Radium 226 13982-63-3 0.478 0.040 0.040  0.10 GAM
Radium 2328 15262-20-1 0.802 0.094 0.052 0.20 GAM
Thorium 228 14274-82-9 0.671 0.027 0.026 GAM
Thorium 232 TR-232 0.802 0.054 0.092 GAM
Americium 241 14596-10-2 v 0.093 - o GANM
Uranium 238 U-238 U 2.5 U GAM
Uranium 238 15117-96-1 U 0.093 ] GAM

100BC Areas - Full Protoceol

Lab id IMANC
Protocol Hanford

DATA SHERTS Version Yer 1.0

Fage 4 Form DYD-DS

SUMMARY DATA SECTION Version 3,06
' Page 15 , Report date 07/22/99

cCeGeis



J'LL 22 ‘99 18:04PM
TMA/RICHMOND
SAMPLE DELIVERY GROUP H0436
NI06067-05 BOVLC?
DATA SHEET ‘
SPG 7144 Client/Case no Hapford SDG-HO436
Contact L.A. Johpson Case no TRB-SEB-207925
__Lab sample id NJ06067-08 Client sample id BOVLC?

Dept sample id 7144-005 Location/Mat¥ix -~ " o —SOLID —-

Received 06/11/99 Collected Q6/09/99 09:30

Custody/SAF No B29-002-115  B22-002
RESULT 20 ERR MDA RDL QUALX -

ANALYTB CAS WO pci/g  {(COUNT) pCi/g pci/g FIERS TEST
Uranium 233/234 U-233/234 0.456 0.11". 0.050 1.0 ‘r j o
Uranium 235 15117-96-1 0.024 6.032 0.061 1.0 U u
Uranium 238 U-238 0.403 0.11 0.050 1.0 V 1]
Plutonium 238 13981-16-3 0 0.010 0.029 1.0 U PU
Plutonium 235/240 PU-239/240 0.057 0.026 0.0332 1.0 p/ PU
Rickel 63 13981-37-8 0.226 1.2 2.1 30 v NI_L
Americium 241 145%6-10-2 0,024 0.041 0.06% 1.0 U AM
Total Strontium SR-RAD 0.518 0.12 0.15 1.0 SR
Potassium 40 13966-00-2 12.0 0.2% 0.12 GAM
Cobalt 60 10198-40-0 u 0.012 0.050 U GAM
Cesium 137 10045-97-3 0.971 0.023 0.015 0.10 GAM
Eurcpium 152 14683-23-9 1] 0.033 0.10 u GAM
Eurcpium 154 15585-10-1 ] 0.039 0.10 v GAM
Burcpium 155 14391-16-3 g _ 0.037 0.10 U GAM
Radium 236 13982-63-3 0.422 0.023 0.022 0.10 GAM
Radium 238 15262-20-1 0.548 0.058 0.055 0.20 GAM
Thorium 228 14274-82-9 0.574 0.017 "0.017 GAM
Thorium 232 TH-232 0.649 0.058 0.055 GAM
Americium 241 14556-10-2 o 0.041 L} GAM
Uranium 234 U-238 v 1.4 U GAM
Uranium 335 15117-96-1 v 0.054 v GAM

100BC Areas - Pull Protocol

DATA SHEETS
Page 5

SUMMARY DATA SECTION

Paga 16

Couy

,,/
% i

Lab id TMANC
Protocol Hanford
Version Yezr 1.0

Porm DVD-DE
Version 3,06 —
Report date 07/22/99




N906067-06

TMA/RICEMOND

SAMPLE DELIVERY GROUP HO436

DATA SHEET

JUL 22 ’99 18:84PM

BOVLCS

EDG 7144

Contact L.A. Johnsen

Lab sample id N3060€7-06

Client/Case no Hanford

SDG-H0436

Case no JRE-SBR-207925

Client sample id BOVLCE

Dept sample id 7144-006 Tocation/Metrix— ——- - SOLID. . | ..
Received 06/311/99 Collected D§/09/99 09:50
Custody/SAF No B99-002-115 __ 029-002
RESULT 3¢ ERR MDA EDL OQUALI-
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERE TEST
Uranium 233/234 U-223/234 0.396  0.11- 0.086 1.0 \t/f o
Uranium 235 15117-96-1 0.083 0.036 0.068 1.0 u 11}
Uranium 238 U-238 0.352 0.11 0.056 1.0 )V u
Plutonium 238 13981-16-3 0.016 0.016 0.030 1.0 v ’S PO
Plutonium 239/240 PU-239/240 0.231 0.064 0.043 1.0 p. f PU
Nickel €3 13961-37-0 0.194 1.4 2.4 30 g NI_L
Americium 241 14596-10-2 0.012 0.033 0.056 1.0 o f AM
Total Strontium SR-RAD 3.30 0.32 0.13 1.0 SR
Potassium 40 13966-00-2 12.9 0.43 0.19 , GAM
Ccbalt 60 101$8-40-0 v 0.020 0.0%50 U GhM
Cesium 137 10045-97-3 7.1 0.17 0.063 0.10 GAM
Europium 152 14€683-213-9 U 0,19 0.10 U GAM
Eurcpium 154 15585-10-1 u 0.067 0.10 u GAM
Europium 1S5 14391-16-3 u 0,316 0.10 ) GAM
Radium 226 13982-63-3 0.511 0.050 0.13 0.10 GAM
- Radium 228 15262-20-1 0.726 0.089 0.088 0.20 GAM
Thorium 238 14274-82-9 0.564 0.071 "0.098 GAM
Thorium 232 TH-232 0.726  0.089 0.080 GAM
Americium 241 14596-20-2 o 0.22 O GAM
Uranium 228 U=-228 | 2.4 1) GAM
Uranium 238 15117-96-1 u 0.25 U GAM

100EC Axsas - Full Protocol

DATA SHEBTS
Fage 6
SUMMARY DATA EECTION
o Page 17

cCcgoay

P
[l

Lab id TMANG
Protocol Hanford
Version Ver 1.0
Form DVD-D
Versicn 3,06
Report date 07/22/99
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| Laboratory Narrative and Chain-of-Custody Documentation
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JUL 22 "99 18:84FPM

Thermo Nutech - Bechtel Hanford Inc.

V.0. No. N9-06-067-7144 SDG H0436
Case Narrative

10 GENERAL

—  Bechtcl Hanford Inc. Sample Delivery Group H0436 is composed of six solid (3oil) samplex
designated under SAF No. B99-002 with a Project Designation of: 100 BC Areas-Full Protocol.

The samples were received as stated on the Chain-of-Custody documents. Any discrepancies are
noted on the TNU Sample Receipt Checklist.

20  ANALYSIS NOTES

2.1 Gamma Scan Analyses
No problems were encountered during the course of the analysis.

22 Isotopic Urapium Analyses
No problems were encountered during the course of the analysis though a recount was
taken on sample BOVLCA.

23 Isotopic Plutonium Scan Analyses
No problems were encountered during the course of the analysw though a recount was
taken on sample BOVLCS.

2.4  Nickel-63 Analyses
No problems were encountered during the course of the analysis.

25  Total Strontium Analyses '
No problems were encountered during the course of the analysis.

2.6 Americium-241 Analyses

No problems were encountered during the course of the analysis though a recount was
taken for the LCS.

¢CCO049
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2chtel Hanford Inc.

CR: 0 CFCUSTODY/SAMPLE ANALVEIE RZQUEST

352-002-113

Pege | o

Collectar Company Contact Telephone No. Project Coordinatar , "
| Fahlberp/Kerkew R Coffman 173-6425 TRENT, §3 Price Cod= Data Turnarou-
Project Designation Samz'ing Location SAF No. 15 Days
100 BC Arcas - Full Protocol 100 B/C 116-B-6A B99-002
Ice Chest No. . Field Logbook No. Method of Shipment
5/“; 223 EL 1327-3 =2
hipped To Offsite Property No. Bill of Lading/Air Bill Ne.
TMA/REERA % -
RE 6191 #7006 Y235 7952 ¢ 505
COA
_Rlo BeR zFoo
POSSIBLE SAMPLE HAZARDS/REMARKS None Nowe Cool 4C Nowe None
Preservation
Type of Container P *a *6G G G
No. of Container{s) ! ! r ! ! !
Special Handling and/or Storage Volome 20mL 60mL 125mL 250mL 1000mL
Activity Scan |Ses item (1) | Chromime | ICP Metals - |Sexitem (2) in
Special Hex-7196 | 6010 (sW- |  Special
SAMPLE ANALYSIS - .
Samp]: No. Matrix * Sampie Date Sample Time
BOVLC? Soil % -9-99 o041
BOVLCS Soll @.7. T9 SA5D
FPECML INSTRUCTIONS Matrix *
T N Sign/Print N i
CHAIN OF POSSESSION ¢ nt hames (1) Americium-241; Isotopic Plutonium; Isotopic Uranium; Strontium-89,90 -- Total 5r; ‘s:::“;
inqui DatefTi ived B Nickel-63
dipquished By me ’7;\9 1—% Fv |- 4459 el t (2) Gamms Spectroscopy {Cesium-137, Cobalt-60, Enropium-152, Europium-154, ;::m \
q- Ewropitn-155); Gamma Spec - Add-on {Americium-241, Urapium-238) - beiiben
elinquished By eceived By DllelT' ime iqui
Rer /) c 6o 5! oo s/ Gres Sl c017r_ed
[Relinauished By Date/Time [Received By - COLGRITR. VNMIAILATDYL & T Ste)
cived CocC:
| SJerH oML Glor? oo | D X é- ioﬂ- .
[Relinquished By 7 Date/Time /; o [Received By DatefTime /o ! 3
Feo £X g5 [TWV M.bolakuptry £-4-39
LABORATORY By Title Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION




< S TIDHOO

— wmrava ammariay e - t T LORLLY VL U LN LTSS s e L DL j.‘LQ (S | BYI-Qi-L a1 -t 2 co-
- ‘ |
Collector Company Contact Telephone No, Project Coordinator . Lt
Fahiberg/Kerkow R Coffman 373.6423 TRENT, SJ Price Code Data Turparou
Project Designation ' Sampling Location [SAF No. 15 Day-
100 BC Areas - Fuil Protocol 100 B/C 116-B-6A B99-602 "
Ice Chest No. Field Loghook No. Method of Shipment
ML 227> EL 1327-3 AED EX
hipped To Offsite Property No. il} of Lading/Air Bill No.
T .
| RE 994 770 /¢ ¢ 23S 7952 6§05
COA
Rl A 2 Foo
POSSIBLE SAMPLE HAZARDS/REMARKS Noos None Cool 4C oue |
Preservation
Type of Container d G G iG
No. of Contsiner(s) ! ! ! !
Special Handling and/or Storage Volume 20mL 60mL 125mL 250mL | 1000mL
Activity Scam |Sew item (1)in | Chromiwm | ICP Metals - | See item (2) In
Specinl Hex-719 | 6010A (5W- | Special
SAMPLE ANALYSIS ’ ' (Chromivm,
Sample No. Matrix * Sample Date Sample ﬁmc R 'ﬁ:ﬁﬁ'ﬁﬁﬁ ?‘E’:i&?él {&#'
BOVFM7 Soil 6 -9°'99 | 0830 -{-p..jiF Bev FE1
BovLCa Soil b-9-99_ O8> oy =~}
BOVLCS soil 6-5-99 |07z E.3.
BOVLCE Soil 69 ‘99 |O915 Baﬂ"FV
[SPECIAL INSTRUCTIONS Matrix *
N N ign/Print N - i
CHAIN OF POSSESSION Sign/Print Names (1) Americium-241; Isotopic Plutonium, [sotopic Uranium; Strontium-89,90 -- Total Sr; f:_lm
— " - T Nickel-63 ..
Relinquished By Date/Time §773 m%dl% -C 4 ﬁ\oa:f me [S0~ ul) Gamma Spectroscopy (Cesium-137, Cobalt-60, Europium-i 52, Europium-134, vipor ©
g s 6972 (4 Europium-155); Gamma Spec - Add-on {Americium-241, Uranium-238) g;'::f.’""“
elinquished By Dite/Time ived By Date/Time iqui
FEEFI C G,qu 1] 6O e GANG 4/4:JL Gfofz;ﬂ//oo S octoe <
[Relinquished By Date/Time eceived By ime OLLOPCTAY cup/ Bl Ere SAA Col
[SdoArLe b Cro?0 Noo | FED EX __£/2-79
— 1 ; " Date/Time [c 3
IRelmqulshed By » je: Wmﬂ [Received By s}
¥ - -~ - - .
| E-H39 ﬂ/‘j Ht@/ﬂ[fﬂ"&'? é // ?Z -
i LABORATORY By Date/Time
| SECTION
j FINAL SAMPLE | Disposal Method Disposed By Dare/Time
DISPOSITION
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Data Validation Supporting Documentation
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WHC-SD-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

)

PROJECT: (G- R~LA .{ DATA PACKAGE Ho 43¢
VALIDATOR: T7-A as: T V0 pATE: 7/2¢/aq
CASE: 6:  Housc.

ANALYSES PERFORMED -
Elnh &.;.m Wﬂw“ 3 Technetum-89 Mm mem
O Total Uraniuen | O Radium-22 3 Tritum WU -63

SAMPLES/MATRIX \BOUT 7] Bovckt BOJics

N\ L

Boutez  dovick

§0\:(D
1. Completeness . « v ¢ ¢ o o o o o o ¢ o ¢ ¢ o o s o o = e e O N/A
Technical verificatfon forms present? . . . . .. ... ... Yes HNo
Comments:
2. Initial Calibration. .. . . ...

Instruments/detectors calibrated within

one year of sample analysis?

. »

Initial calibration acceptable? . . . .
Standards MIST traceable? . . . . . . .

Standards Expired?

Comments:

* 8 & a2 L] L] L] * & 9

s s o o« + Yes No
.« v+ s o Yes  No
e i « s o« Yes No
e s s o+ Yes No

A 000




3. Continuing Calibration . .

T whv-3u-tR->PP-001, Rev. 1

.Y&J/A |

Calibration checked within one week of sample analysis? . . . Yes No N/A
C2iibration check acceptable? . . . . . . . ¢ . ... ... .Yes HNo N/A
Calibration check standards NIST traceable? . . ... .. .. Yes No N/A
Calibration check standards expired? .. ... .......Yes No N/A
Comments:

4.8]&“'(5..-.--..-.-... . & @ = 8 * 8 & & e = 'DN/A
Method blank analyzed? . . ... ..............(Yes No N/A
Method blank results acceptable? . . . .. . . v oo . .(Yfeg No N/A
Analytes detected in method blank? ... .. ........Yes @ N/A
Field blank(s) analyzed? . . . . . . . . v ¢« s o o ... . . No N/A
Field blank results acceptable? . . . . . « v ¢« ¢ v v v o o & Yes fﬁs N/A
Analytes detected in field blank(s)? ... .. .. ... .. @:) No N/A

Transcription/Calculation Errors? . . .

Comments:

Aoulcs ~ B

9 333}343 U

Sy}

kyo

[y ) uof;vﬂ-

0235 A& ouwis IDL

5. Matr'ix'Sp'lkes e s e s e s 4 ae e

Matrix spike analyzed? . ... ....
Spike recoveries acceptable? .. . .
Spike source traceable? . . ., ..
Spike source expired? . . . . . . .
Transcription/Calculation Errors?

- L] -

Comments:

o o ONEDN/A

Yes
Yes
Yes
Yes
Yes

No
No
No
No
No

N/A
N/A
N/A
N/A
N/A

Ahzbd o w__#ﬂ.L

e

CceCold

e T

Il s



WHC-SD-EN-SPP-001,

6. Llaboratory Control Samples . .

LCS analyzed? « v« v ¢« ¢ v ¢ o o o o .
LCS recoveries acceptable? . .. .
LCS traceable? .« v v v v v v .. . .
Transcription/Calculation Errors? . . .

w—

Rev. 1

® 8 ¢ & % s s 8 @ .'l._‘ D“/A
e e ee s s \Yeg No  N/A
- * " = & ¢ & & @ No "/A
N L
--.---...Yes No

Comments:___L.CS  Am2d] — et Sum wf3Da _..3‘—

7. Chemical Recovery . .. ... ..

Chemical carrier added? . . . ..
Chemical recovery acceptable? . . .
Chemical carrier traceable? . . . . .
Chemical carrier expired? . .", . ., .
Transcription/Calculation errors? . .

Comments:_Awm 24/ {3%) ~R M

C e e e e e e e e ... ON/A

No N/A

.........Yes'@ﬂ/ﬁ.
e s e 0 e .Yes No [
e o ¢« s e e e oo Yes No
e o s o o s+ Yes No

8. Duplicates . .. ... .....

Duplicates Analyzed? .. ... ...
RPD Values Acceptable? . ... ...
-Transcription/Calculation Errors? . .

Comments:_U 233 J2su_ (N2)

I w7/

@ No  N/A

C e e Yes @@ WA

gy CO0CZS



g, Field QC Samples . . . . ... . ..

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

M7 e dugs

Comments:

-

ners A

Performance audit sample results acceptable?

UJ233)~y (7;1”0) M

10. Holding Times
Are sample holding times acceptable?

L] .

Comments:__ \Sokse (} - Poicl g d

No N/A

V50 1100 = Rovgl €

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

Resuits reported for all required sample analyses?

Results supported in raw data?
Results Acceptable? . . . . . . ... ..
" Transcription/Calculation errors? . . . .
MDA's meet required detection limits? . .
Transcription/calculation errors? . . . .

-

.

-

*

L]

.

L]

-

Yes

. Yes
» Yes

L] L] - L] . L] Yes

@:o£

O v

.. ONA

66

Comments:_ M7~ Ama4f V2% Cgpév _ESfr _
o am 14l 23
cS e B
Cle U 23 -
_Eu-lS)‘ *Q{-;ﬁzbé*f—?’ =

v

GC{

CL\() C,L(.‘C.L% —

L XAl
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JUL 22 ‘99 1B:804PM

TMA/RICHMOND
SAMPLE DELIVERY GROUP HQ436

¥906067-08 Method Blank
METHEOD BLANRK :
SDG 7144 . Client/Case no Hanford §DA-HQ43€
Contact LA, Johnson Case no TRB-SBB-207925
Lab sample id N2906067-08_ Client sample id Method Blank
1 Dept sample id 2143-008 —— T Material/Matrix_ SOLID -
SAF No R93-002. .
_ KESULT 20 ERR MM RDL QUALI-
ANALYTR CAS WO pCijfg  (CoumT) pCi/g pci/g ¥IERE  TEST
Uranium 233/234 U-233/234. 0.032 0.032 0.062 1.0 1] 1)
Uranium 235 15117-96-1 -0.010 0.020 0.07S 1.0 1+] )
Uranium 238 U-238 0.016 0.016 0.0632 1.0 u u
Plutonium 238 13981-16-3 -0.005 0.011 0.033 1.0 o ru
Plutonium 239/240 PU-239/240 0.005 0.013 0.026 1.0 v 1]
Wickel 63 13981-37-8 0.582 1.2 2.1 30 v NI_L
Americium 241 14526-10-2 - 0.007 0.058 0.10 1.0 U AM
Toral Strontium SE-RAD -0.02% 0.158 0.20 1.0 ) SR
Potassium 40 13966-00-2 u 0.094 u GAM
Cobalt 60 10158-40-0 U 0.011 0.050 U GAM
Cesium 137 10045-97-3 i ] 0.008 0.10 U GAM
Eurocpium 152 14683-23-9 U 0.020 0.10 ] GANM
Buropium 154 15585-10-1 v 0.025 0.10 1§ GAM
Europium 155 14391+16-3 u 0.013 0.10 o GAM
Radium 226 13983-63-3 1] 0.016 0.10 1] aAM
Radium 228 15263-20-1 v 0.039 0.20 ] GAM
Thoxium 228 14274-02-9 ] 6.010 U GAM
Thorium 232 TH-232 g ©0.039 '] GAN
Americium 241 14596-10-3 g 0.00§ g GAM
Uranium 238 T~-238 L+ 1.2 g GAM
Uranium 238 15117-96-1 u 0.024 1] GAM

1008C Areas - PFull Protocel

QC-BLANK 31058

METROD BLANKS
Page 1

SUMMARY DATA SECTION

Pags 9

COCOCI?

Lab 14 IMANC
Protocol Hauford.
Version Yer 1.0
Porm DVD-DS
Version 3. 06 .
Report date 07/22/99 _




TMA/RICHMOND
SAMPLE DELIVERY GROUP HO436

JUL 22 '99 18:84PM

N906067-07 lab Contyrol Sample
LAB CONTROL SAMPLE :
SDG 7144 Client/Case no Hanford EDG-HO436

Lab sample 1d N90GO€7-07

Contact LA, Jobnson

Case no TRE-EPP-207925
Client sample id Lab Coptrol Sample =

GCCURE

"] “Dept sample id 7144-007 ~——Material/Matrix - —— - —————— . .SOLTD |-
BAF Mo Bg3-003
RESULT 3¢ ERR MoA RIL  QUALI- ADDED 2¢ RRR REC 3¢ LMTS PROTOCOL
ARALYTE pCi/g  (comeT) PCi/g pCi/g PIRRE TEST pCi/g pCl/g % {(TOTAL} LDOTS
Uranium 213/3234 5.47 0.67 0.33 1.0 g 4.1 0.19 113 77-123  $0-120
Uranium 238 4,49 0.59 0.0 1,0 o 3.92 0.16 114 75-135  §0-130
Uranium 238 5.67 0.¢9 6.30 1.0 v 5.24 0.21 108 78-122 90-120
Plutonium 238 10.8 0.7 0.038 1.0 o | 113 0.4% 13 #6-114 80-120
Plutonium 239/340 1.8 0.8¢ c.028 1.0 u | 11,9 0.48 $7  #6-114 80-120
Wickel 63 17 3.9 2.2 20 wI_L| 168 €.7 106  93-117
Americium 243 9.58 2.1 0127 1.0 AM | 10.5 0.42 9 €9-131 80-120
Total Strontium 4.9 0.47 0.320 1.0 B | 12.s 0.50 119 s0-120
Potassium 40 v 0.062 1] GAM
Cobalt 60 0.241  0.013 6.007  0.050 GAM | 0.248 0.010 97  76-134 $0-120
Comium 137 0.267 0.011 0.007  o.10 an | 0.27¢ 0.611 $7  77.132 $0-120
Buropium 183 ) 0.017 e.10 o anN
Europium 154 ] 0.014 0.10 U ant
Burcpium 153 -] 0.013 0.0 U QM
Radiun 226 /] .00 0.10 U M
Redium 228 v 0.02¢ 0.20 U GAM
Thorium 338 U 0.013 ] QAN
Thorium 233 | 0.020 v GAM
Amaricium 241 U 0.012 r | GAM
Uranium 238 ] o.08 o QM
Uranium 23§ ] 0.030 g GAM
100BC Arass - Pull Protocol
QC-LC8 31084
Lab 44 DMANC
Protocol Hanfoxd
LAR COMTROL SAMPLES Varsion Yar 1.0
Page 1 Porm DVD-ICE
SUMMARY DATA SECTION Veraion 2.0f
- Page 10 Report date 07/22/99




JUL 22 ’99 10:84PM

TMA/RICHMOND
SAMPLR DELIVERY GROUP H0436
N906067-0% BOVEN?
DUPLICATE
. SDG 7144 Client/Case no Hanfoxd _ =DG-HO436
Contact LA, Johngon Case no JRD-SER-207928 .. .
DUPLICATR ORIGINAL

ab sarple id N9060E7-09

Lab sample id E3DE062-01

Client sawple id ROVEND

Pt sawple id 7144-009 Dept mample id 7144-001 Location/Matzix oL
Received 06/11/99 Collected 0§/09/33 08:30
Custody/SAY Mo B39:002-134 _ B99-003
DUPLICATE as ERR MDA RDL QUALT - ORIGIMAL 2¢ ERR NDA QUALI- RPD s PROT
ALYTE PCi/g’ (COUNT)  pCi/g  pCl/g  PIERS TEST pei/g (OXMT)  pci/g  PIRRS & TOT LIMIT
anium 233/23¢ 0.317 o1 0.07 1.0 g o 0.507  0.16 0.080 J " e
aniun 23§ 0.076  0.058 0.013 1.0 g u 0.060 o0.081 0,077 U 3¢ 187
anium 239 0.402  0.12 6.066 10 g u 0.482 0.1 0.000 J 1 6
utonium 238 -0.004  0.016 0.033 1.0 w PU 0 0.016 0.083 U -
utonium 239/240 -0.008  ©.01§ 0.033 1.0 U PU -0.004  0.016 0.043 © -
ckel €3 0.7%6 1.3 2.2 3 v ¥I_L 0.656 1.4 2.3 v -
sricium 261 0.016 0.031 0.064 10 O M 0.387 o071 _J4_ © .
tal Strontium ~0.008 0.12 0.16 1.0 o [ 0.017 0.14 0.1% o -
tamsium 40 1.8 0.44 0.29 , aaM 12.8 0.29 0.13 a a2
balt 60 u 0.023 0.080 U aAM v .12 U -
sum 137 U 0.0 0.10 U© GAM o 0.012 © -
topium 153 v .04 0.0 U© G o c.030 © “
ropium 154 L 0.060 0.30 U GAM v 0.042 U -
ropiun 15§ v 0.077 010 U [ v 0.0 © -
Hum 226 0.518  0.040 0.038  ¢.10 GAN 0.42¢  0.022 0.021 0 38
um 228 0.651 0,080 D.oM 0.20 QM 0.720 0.060 0.054 4 28
wium 228 0.63%  0.0285 0.023 o 0.6é2  0.017 0.016 o 3
wium 233 0.691  0.080 0.0m M 0.720  0.060 0.054 « 38
iicium 241 1] 0.084 ] GAM u N 0.040 U -
wmium 238 v 2.4 v M v 1.8 v .
wium 238 g .14 v am v 0.053 U -

i9C Axsas - Full Protocol

DUP#L 31088

DUPLICATES
Page 1

Pn'g.' 11

COGCO=

Lab id TMANC .
Protocol Hanford
Vexsion Vezr 1.0
Form DND-DUP _
Version 3,06
Report date 07/22/99




BH! Sample Management
Phone: (509) 372-93460
FAX: (509) 372-9487

facsimile transmittal

w_f Chiistier 375 475/
From: 2 A/é’;.ff Date: ?.f)”f;'?
R TR £, 977 v 976  Pagess .

CccC:

/ Pricrity.Data OFifial Date-Raghage

/g réree

{/a‘ﬁr ﬁfdbdéé bﬂ?@f’ 711,4’!( 9/"“1‘4‘

//é’ﬂfc’ <t/ me Cc/é?f?;a'ﬁ TR Z‘d./.g‘”?l

"J" ﬂ?a:/{e Jer e 70767"' IrC oo “-'/’/j-f;'e»,-/ '%C_,/,JU
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FAX
TECHLAW, INC.

451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)
To: Jeanette Duncan
From: Bruce Christian
Pages: 1

Date: 23 July 1999

Information Request

H0436 - Radiochemistry

. Page 05 of the data package (isotopic uranium - method summary) indicates that sample
BOVLC4 was run 8 days later than the other samples.

. Page 03 of the data package (isotopic plutonium - method summary) indicates that sample
BOVLCS was run 5 days later than the other samples.

. Page 01 of the data package (americium 241 - method. summary) indicates that the LCS
was run six days after the last sample.

. Page 01 of the data package (amencxum 241 - method summaries) indicates that sample
BOVFM?7 was analyzed before p repara ion.

Revi 6440 sheet



TMA/RICHMOND

SAMPLE DELIVERY GROUP H0436
Test AM__ Matrix SQLID Client Hanford
SDG 7144 METHOD SUMMARY Contract TRB-SEB-20792§
Contact L.A, Johnson RMERICIUM 241 IN SOIL Case no SDG-HG436
ALPHA SPECTROSCOPY

RESULTS

LAB RAH SUP- Americium
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 241

Preparation batch 6880-149

BOVFM7 N306067-01 7144-001 u
BOVLC4 N906067-02 7144-002 u
BOVLCS N906067-03 7144-003 u
BOVLCE N906067-04 7144-004 u
BOVLC? N906067-05 7144-005 u
BOVLCS N206067-906 7144-006 v
BLK (QC ID=31055) N906067-08 7144-008 u
LCS {(QC ID=31054) N90EQs7-07 7144-007 ok
Duplicate (N906067-01) N906067-09 7144-009 - u
Nominal values and limits from methed RDLe (pCi/g) 1.0
100BC Areas - Full Protocol :
METHEOD PERFORMANCE
LAB RAW SUF- MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DARYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g qg FAC TION % X min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 6880-149 2¢ prep error 5.0 ¥ Reference Lab Notebook 6880 pg.143%
BOVFM? N906067-01 1.4 0.500 _ 3 22 20 06/26/93 06/2% §S5-035
BOVLC4 N906067-02 0.18 0.500 - 27 681 20 06/26/9% 06/29 85-035
BOVLCS N906067-03 0.071 0.500 85 681 20 06/26/99 06/29 8$5-036
BOVLCE N906067-04 0.084 0.500 77 68 20 06/26/99 06/29 8S-039
BOVLC? N906067-05 0.065 0.500 85 _681 20 06/26/99 06/23 §S5-044
BOVLCSE N90E0E7-06 0.056 0.500 84 _681 20 06/26/9% 06/29 SS5-045
BLK (QC ID=31055) N906067-08 0.10 0.500 €2 520 06/26/99 06/30 SS5-044
LCS (QC ID=31054) N906067-07 0.27 G.500 7 884 06/26/99 07/06 8S-051
Duplicate (N906067-01) N906067-09 0.064 0.500 88 _520 21 06/26/9% 06/30 58-045
{QC ID=231056)
Nominal valueg and limits from method 1.0 0.500 20-108 700 100 180
Lab id TMANC
Protocol Hanford
METHOD SUMMARIES Version Ver 1.0
Page 1 Form DVD-CMS
SUMMARY DATA SECTION ) Version 3,06
Page 18 Report date 07/22/93




secersrrssrerseeressss TRANSMISSION RESULT REPORT seessservrssrsnnens (AU BS 759 13: 24AM Y ssesrssssssereran

BHI S8D MANRGEMENT 589 372 S487

" . " . ' ) " CAUTO) wsesssansessssisseca
THE FOLLOWING FILE(S) ERASED
FILE FILE TYPE OPTION TEL NO. PAGE  RESWT
@76 MEMORY TX 3755151 2606 OK
ERRORS
1) HANG UP OR LINE FAIL 2) BUSY 3) NO ANSUER 4) NO FACSIMILE CONNECTION

BHI Sumple Manageincal
Phone: (509) 372-9346
FAX: (309) 3729487

facsimile transmi .

To: ﬁ Chriet i

e 3747475

From: & Y/ g15S

g 5T

R TR oy 277 ¥ 24€

Pages: . - e

cC.

&_WW;EH

al age

Brorce

/) '

A .



FAX
TECHLAW, INC.

451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)
To: Jeanette Duncan
From: Bruce Christiém
Pages: 1

Date: 22 July 1999
Information Request

HO0436 - Radiochemistry

Page 05 of the data package (method summaries) indicates that sample BOVLC4 was run 8 days
later than the other samples.

6(;, cdwf’ b"] -l@'
W){déd ‘)}a%(%‘l



FAX
TECHLAW, INC.

451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)
To: Jeanette Duncan
From: Bruce Christién
Pages: 1

Date: 22 July 1999
Information Request

HO0436 - Radiochemistry

Page 03 of the data package (method summaries) indicates that sample BOVLCS8 was run 5 days
later than the other samples.



FAX
TECHLAW, INC.

431 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)
To: Jeanette Duncan
From: Bruce Christian
Pages: 1

Date: 22 July 1999
Information Request

H0436 - Radiochemistry

Page 01 of the data package (method summaries) indicates that sample BOVFM?7 was run before
preparation.



TECHLAW, INC.
451 Hills, Suite 23

Richland, WA 99352
509-375-5667
509-375-5151 (fax)
To: Jeanette Duncan
From: Bruce Christiﬁn
Pages: 1

Date; 22 July 1999

Information Request

HO0436 - Radiochemistry

Page 01 of the data package (method summaries) indicates that the LCS was run six days after the

last sample. Is this accurate?



Review Comment Record (RCR)

t. Date 2. Review No,
8/23/99 BHI/QA99015
3. Project 4. Page
116-B-6A Page 1 of |

5. Document Numbes(s)yTitle(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number
HO0436-TNU&RLN (SDG No. H0436) 100-BC Areas — Full Claude Stacey BHI/QA H0-16/372.9208
Protocol - 116-B-6A
10. Agreement with indicated comment disposition(s) t1. CLOSED

17.  Comment Submictal Appeoval:

Reviewer/Poim of Contact

Reviewer/Point of Cor

Orgaization Manager (Optional) ps
Date % L EZ‘
AuthorfOrigimaiog Aushar/Originxior
12. 13. Commeni(syDiscrepancy(s) (Provide lechnical justification for the 14.
ltem | comment and detailed recommendation of the aclion required o correct/ Hold 16.
resoive the discrepancy/problem indicated.) Point | £S. Disposition (Provide justification if NOT accepted.) Status
1 Inorganic: Page 2, Holding Times, first linohas **. . . 30 days for chrome VI;
.. ™ The “chrome” should be “chromivom”. cerruiS <hslsg
2 Radiochemistry: Page 2, 1* paragraph under Blanks states “. . . saraple
cesulis befow the MDA are elevated to the MDA and qualilied as undetecled
.. This is not what's being done and Lhe sentence needs to be changed to /
*. . . sample resulls below the MDA are qualificd as undetected . . " quu(:w ?/QS b4 4
3
4

+2 anH

[=V=g8

JREA PR ARG ITKNAIOHME TS THE WHEZ -G T

T4




$DG H0393 Inorganic — No comments.

SDG HG393 Rad

e 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVD36, BOVD39, BOVB3 failed. Correct
summary table and narrative,

SDG H0436 Inorganic - No comments.

SDG H0436 Rad e

e 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVLC4, BOVLCS failed. Correct summary

table and narrative. M

g,«.&l“

SDG H0409 lnorganic — No comments.
SDG H0409 Rad

* 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVFL1, BOVFLZ, BOVFL3, BOVFLA,
BOVFLS6, BOVFM3, BOVFMS6 failed. Correct summary table and narrative,



Duncan, Jeanette M

From: Routt, Tina/RLO [trout@CH2M.com]
Sent: Friday, August 20, 1998 11:47 AM
To: Duncan, Jeanette/RLO-HAN

Subject: Review of Validation Report for H0436
Jeanetie -

| have a correction to Validation Report H0436 - Radiochemistry,

Under section Detection Levels he indicates certain analytes whose reported
detection limits exceeded the TDL. | found a couple of others not mentioned
that also exceed their TDL. :

cesium-137 in sample BOVLC8 — Sam—p»e' e m

* uranium-238 (non GEA) and uranium 233/234 in sample BOVLC4. — Saupl QQM
Thanks,

Tina Routt

CH2M Hill Richland Office g/z: 43

{509) 375-3444, ext. 211
(509) 375-5566 fax



.1.3 SOLID

e

TMA/RI CHMOND
SAMPLE DELIVERY GROUP H0436

METHOD SUMMARY
FLUTORITM, ISOTOPIC IN SOLIDS
ALPHA SPECTROSCOPFY

Client Hanford

Contract TRE-SBB-207925
Case no SDG-HO0436

RESULTS
LAB Plutonium Plutonium
JLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET 238 239/240
Preparation batch 6880-149
IOVPMT N9DEDET-01 7144001 4] V]
BOVLC4 N90E067-02 T144-002 v] u
BOVLCS N506067-03 7144-003 4] D.052 g
BOVLCE N906067-04 7144-004 4] 4]
BOVICT N306067-05 7144-005 o 0.057 J
BOVLLCE NSDEDE7-06 7144-006 o 0.231 J
BLK (QC ID=31055) NBdGOS?-OB 7144-008 u u
LCS (QC ID=31054) N906067-07 7144-007 ok ok
Duplicate {NS06067-01} N906067-09 T144-009 - u -
Nominal values and limits from merhod RDLs {pCi/g) 1.0 1.0
100BC Areas - Full Protocol
METHOD PERFORMANCE
LAB MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIPT DAYS ANAL~
CLIENT SAMPLE 1D SAMPLE ID TEST FIX pCi/g 9 FAC TION ¥ min XkeV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6880-14%

2¢ prep exrror 5.0 %

Reference Lab Notebook 6880 py.149

BOVFM? N90G6067-01 0.043 0.500 59 1042 14 06/23/95 06/23 885-012
BOVLCH N906067-02 0.038 0.500 74’ 1042 14 0€/23/99 06/23 SS-013
BOVLCS NS06067-03 ©.058 0.500 46 125¢ 15 06/23/99 06/24 858-004
BOVLCE N906067-04 0.045 0.500 €5 1286 15 06/23/99 06/24 S5-005
BOVLC? NS06DE7-05 0.032 0.500 72 1286 15 0E/23/99 DE/24 SS-006
BOVLCE NS06067-06 0.043 0.500 93 668 20 08/23/99 06/2% 58-050
BLK (QC ID=31055} NS06067-08 0.033 0.500 71 1256 06/23/99 06/24 855-008
LCS (QC ID=31054) N306067-07 0.035 0.500 15 B36 06/23/99 06/23 S55-056
Duplicate (N906067-01) N$06067-09 0.035 0.500 88 1256 15 06/23/99 06/24 SsS-010
(QC ID=31056)
Nominal values and limits from method 1.0 0.500 20-108 10 100 180

METHCD SUMMARIES
Page 3
SUMMARY DATA SECTION
Page 20

Lab id TMANG
Protocol Hanford
Version Ver 1.0
Form DVD-CMS
Vexrsion 2,06

Report date 97/22/99




TMA/RICEMOND

: . 2l SAMPLE DELIVERY GROUP H(436
’ rix SOLID __

METHOD SUMMARY

URANIUM, ISOTOPIC IN SOIL
ALPHA SFECTROSCOPY

- ;m: L.A. Johnson

Client Hanford
Contract TRB-SBB-20752%
Cape no SDG-HO0436

RESULTS

LAB RAW BUP- 1: Uranium 2: Uranium 3: Uranjum RESULT RATIOE (%)
LIENT SAMFLE ID SAMPLE ID TEST FIX PLANCHEY 233/234 23% 238 1+3 20 2+3 20
dreparation batch 6880-149
YOVFM? N906067-01 7144-001 0.607 J 0 0.482 J 126 49 12 9
JOVLCH N506067-02 7144-002 1.38 0.201 O 0.554 J 245 103 _51 29
IOVLECS N906067-03 7144-003 0.223% J u 0.187 J 128 72 10 10
3OVLCE N306067-04 7144-004 0.715 J 7 U 0.504 J 142 46 12 11
30VLECT N90E0ET-05 7144-005 0.456 J o 0.403 J 113 41 6 8
VLCE N906067-06 7144-006 0.396 J U 0.352 J 112 47 iS5 11
BLK (QC 1D=31055}) N906067-08 7144-008 u u U
LC8 (QC ID=31054) N9060&7-07 7144-007 ok ok ok
Duplicate (N906067-01) N906067-09 7144-009 ok J ok J ok J 96 40 19 15
Nominal values and limits from method RDLs (pCl/g) 1.0 1.0 1.0 100 4
100BC Areas - Full Protocol Averages 138 18
METHOD PERFORMANCE

LAB RaW BSUP~ MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMFLE ID TEST FIX pCi/g g FAC TION t ¢t min kev KeV HELD PREPARED YZED DETECTOR
Preparacion batch 6880-149 20 prep error 5.0 ¥ Reference Lab Notebook 6880 pg.l14%
BOVEM? NI906067-01 0.080 1.00 76 187 14 06/22/99 06/23 S8-031
BOVLC4 N906067-02 0.12 1.00 57 160 21 06/22/99 06/30 8S-04%
BOVLCS N206067-03 0.069 1.00 87 187 14 06/22/99 06/23 88-033
BOVLCE NY06067-04 0.068 1.00 a7 187 14 06/22/99 06723 S8-034
BOVLC? K906067-05 0,061 1.00 10l 187 14 06/22/99 06/23 85S-035
BOVLCSE NSOQEDNET-06 0.068 1.00 S0 187 14 06/22/99 06/23 SS5-03%
BLK (QC ID=31055) N906067-08 0.075 1.00 a7 1€9 06/22/99 06/24 58-049
LCS {QC ID=31054) N9DEDET7-07 0.31 1.00 70 187 06/22/99 06/23 S55-040
Duplicate (N906067-01) NS06067-09 0.076 1.00 89 169 15 06/22/99 06/24 SS8-050

[QC ID=31056)

Nominal values and limits from method 1.0 1.00 30-105 150 100 180

METHOD SUMMARIES
Page 5
SUMMARY DATA SECTION
Page 22

Lab id 'IMANC
Hanford
vera.9
DV'D-SHE
3.06
07{22[99

Protocol
Version
Form
Version
Report date




FAX
TECHLAW, INC.

451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)
To: Jeanette Duncan
From: Bruce Christian
Pages: 1

Date: 23 July 1999
Information Request

HO0436 - Radiochemistry

. Page 05 of the data package (isotopic uranium - method summary) indicates that sample
BOVLC4 was run 8 days later than the other samples.

. Page 03 of the data package (isotopic plutonium - method summary) indicates that sample
BOVLCS8 was run 5 days later than the other samples.

. Page 01 of the data package (americium 241 - method summary) indicates that the LCS

was run six days after the last sample.

. Page 01 of the data package (americium 241 - method summaries) indicates that sample
BOVFM7 was analyzed before preparation.



. 1. Date . i .
Review Comment Record (RCR) : 2. Review Mo
8/23/99 BHI/QA99015
A 3. Project 4. Page
116-B-6A Page 1 of 1
5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number
H0436-TNU&RLN (SDG No. H0436) - 100-BC Areas — Full Claude Stacey BHI/QA HO0-16/372-9208
Protocol - 116-B-6A

17. Comment Submittai Approval:

10. Agreesment with indicated comment disposition(s) 11. CLOSED

Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact
Date Date
Author/Originator Author/Originator
12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the 14,
Item comment and detailed recommendation of the action required to correct/ Hold 16.
resolve the discrepancy/problem indicated.) Point | 15. Disposition (Provide justification if NOT accepted.) Status
1 Inorganic: Page 2, Holding Times, first line has ... 30 days for chrome VI;
...” The “chrome” should be “chromium”.
2 Radiochemistry: Page 2, 1* paragraph under Blanks states “. . . sample
results below the MDA are elevated to the MDA and qualified as undetected
...” This is not what’s being done and the sentence needs to be changed to
“ .. sample results below the MDA are qualified as undetected . . .”
3




Duncan, Jeanette M

From: Routt, Tina/RLO [troutt@CH2M.com]
Sent: Friday, August 20, 1999 11:47 AM
To: Duncan, Jeanette/RLO-HAN

Subject: Review of Validation Report for H0436
Jeanette -

| have a correction to Validation Report H0436 - Radiochemistry.

Under section Detection Levels he indicates certain analytes whose reported
detection limits exceeded the TOL. 1found a couple of others not mentioned
that also exceed their TDL.

* cesium-137 in sample BOVLCS
* uranium-238 {(non GEA) and uranium 233/234 in sample BOVLC4.

Thanks,

Tina Routt

CH2M Hill Richland Office
(509) 375-3444, ext. 211
(509) 375-5566 fax



Comments - RL. Weiss

SDG H0399 Rad

¢ 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVD41, BOVD43, BOVD44 failed. Correct
summary table and narrative.

»  Minor Deficiencies - Remove 1* paragraph (does not reflect earlier statement in PRECISION and no
“I” were applied to the data,

SDG H0434 Inorganic — No comments

SDG H0434 Rad

» 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVF69, BOVF70, BOVF71, BOV72, failed.
Correct summary table and narrative.

s Need to apply “I” flag to Am-24] results on pg. 14 (BOVF72).

SDG HO0387 Inorganic - No comments

SDG H0387 Rad

¢ 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample number BOV6NS failed. Correct summary table and
narrative.

SDG H0377 Inorganic — No comments,

SDG H0377 Rad

* 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample number BOV1X0 failed. Correct summary table and
narrative.

SDG H0437 Inorganic

s  ACCURACY - MS failure was for Hg not Pb. Correct narrative, tables, and anno;ated results,

SDG H0437 Rad

. IOO-BC. TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVFK2, BOVFK4, BOVFKS failed. Correct
summary table and narrative,

e The package has 2 narrative sections. The one with the “wrong” waste site (116-B6A) appears to be
more correct except for waste site identity.



SDG H0393 Inorganic — No comments.

SDG H0393 Rad

e 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVD36, BOVD39, BOVB3 failed. Correct
summary table and narrative.

SDG H0436 Inorganic — No comments.

SDG H0436 Rad

¢ 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVLC4, BOVLCS failed. Correct summary
table and narrative.

SDG H0409 Inorganic — No comments.
SDG H0409 Rad

e 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVFL1, BOVFL2, BOVFL3, BOVFLA4,
BOVFL6, BOVFM3, BOVFM6 failed. Correct summary table and narrative.
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