0053018
Date: 16 August 1999
To: Bechtel Hanford, Inc. {technical representative)
From: TechLaw, Inc.
Project: 100-BC Areas - Full Protocot - Waste Site Group 3 Overburden
Subject: Radiochemistry - Data Package No. H0409-TNU ({SDG No. H0409)

| St

This memo presents the results of data validation on Summary age No.
HO409-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 tabile.

SamplalD e
BOVFL1 06/18/99 Sail C See note 1
[ BOVFL2 05/18/99 ‘ Soil Cc See note 1
BOVFL3 05/18/99 Soil c See note 1
BOVFL4 05/18/99 ‘Soil Cc - See note 1
BOVFLS 05/18/99 Soil c See note 1
|L 'BOVFLB 05/18/99 Soil c See note 1
“ BOVFM3 05/18/99 Soil c See note 1
BOVFM4 05/18/99 Soil Cc See note 1
BOVFMS 05/18/99 Soil C See note 1
ll BOVFM6 06/18/99 See note 1

1 - Gamma spectroscopy; alpha spectroscopvhsop uranium, isotopic plutomum and americium-
241}; totai strontium; nicke{-63.

Data validation was conducted in accordance with the BHI validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Pian {DOE/RL May
.1998). Appendices 1 through b provide the following information as indicated
below:
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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 determ-ine 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 isotopic plutonium analysis being conducted 5 days after the other
samples in the SDG, all isotopic plutonium results in sample BOVFL4 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 results above the
MDA and greater than five times the highest blank concentration are not
qualified.

Due to the blank analysis being conducted 3 days (ater than the SDG, all
isotopic uranium results were qualified as estimates and flagged “J”.

Due to blank analysis MDAs up to 10,000 times the TDL, all gamma
spectroscopy results in sample BOVFL1 were qualified as estimates and flagged
MJ".

All other blank results were acceptable although the MDA exceeded the TDL for
U-238 (GEA).
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Equipment Blanks

One equipment blank {(BOVFM6) was submitted for analysis. Uranium-233/234,
uranium-238 {alpha spec), potassium-40, radium-226, radium-228, thorium-228
and thorium-232 were detected in the equipment blank. Under the BHI
statement of work, no qualification is required.

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.

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.

The isotopic uranium duplicate analysis was conducted 3 days later than the
SDG, however, no qualification is required under the BHI statement of work.

Due to the lack of an associated duplicate analysis, all gamma spectroscopy
results in sample BOVFL1 were qualified as estimates and flagged “J”".

All duplicate results were acceptable.
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Field Duoli Sampl

One pair of field duplicate samples {samples BOVFM4/BOVFMB5) 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. All field duplicate results were acceptable.

e Detection Levels

Reported analytical detection levels 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 reported detection limit
exceeded the TDL for uranium-238 (GEA) in all samples; europium-155 in
samples BOVFL1, BOVFL2, BOVFL3, BOVFL4, BOVFL6, BOVFM3 and BOVFME;
europium-152, uranium-235 (aspec) and uranium-235 (GEA) in sample BOVFL1;
uranium-235 (GEA) in sample BOVFL2; and uranium-235 (aspec) in BOVFL3.
Under the BHI statement of work, no qualification is required. All other reported
laboratory MDAs were at or below the analyte-specific TDL or contract specified
MDA.

* Completeness

Data Package No. HO409 (SDG No. H0409) was submitted for validation and
verified for completeness. The completion rate was 1700%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to blank analysis MDAs up to 10,000 times the TDL, all gamma spectroscopy
results in sample BOVFL1 were qualified as estimates and flagged “J”. Due to the
lack of an associated duplicate analysis, all gamma spectroscopy results in sample
-BOVFL1 were qualified as estimates and flagged “J”. Due to the isotopic
plutonium analysis being conducted 5 days after the other samples in the SDG, all
isotopic plutonium results in sample BOVFL4 were qualified as estimates and
flagged “J”. Due to the blank analysis being conducted 3 days later than the
SDG, all isotopic uranium results were qualified as estimates and flagged “J”.

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

000004



be usable for decision-making purposes. All other validated resuits 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-155 in samples BOVFL1, BOVFL2, BOVFL3, BOVFL4, BOVFLS,
BOVFM3 and BOVFMG; europium-152, uranium-235 (aspec) and uranium-235
(GEA) in sample BOVFL1; uranium-235 {GEA) in sample BOVFL2; and uranium-235
{aspec) in BOVFL3. 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.
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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
puUrposes. '

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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Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: HO409 | REVIEWER: | DATE: 8/16/99 PAGE_1_OF_1_
TLI , _
COMMENTS:
COMPOUND QUALIFIER [ SAMPLES AFFECTED|{ REASON
Gamma Spectros'copy J BOVFL1 . Blank analysis
MDAs greatly
exceeded TDLs
Isotopic Plutonium J BOVFL4 Sample not run
with SDG
I Isotopic Uranium J All Blank analysis
not conducted
with SDG
Gamma Spectroscopy J BOVFL1 - No duplicate
analysis
|| ] 1 ]
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| Qualified Data Summary and Annotated Laboratory Reports
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FT10000

RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, {PCi/G)

Project: BECHTEL-HANFORD

Laboratory: TNU

Page__1 of__1

Case |spa: wosos

Sample Number i BOVFLY BOVFL2 BOVFL3 BOVFL4 BOVFLS BOVFALE BOVFM3 BOVFM4 BOVFMS BOVFME
Location Qverburdan Overburden Overburden Overburden Ovarburden Overburden Qverburden Overburden Overburden Overburdan
Femarks . Al A2 A3 A4 85 B& B7 B8 Duplicats Equip. Blank
Sample Date 05/18/99 05/18/99 05/18/99 05/18/99 05/18/99 05/18/99 05/18/99 05/18/99 05/18/99 05/18/99
Radiochamistry CRDL |Result 0 |Result Q Result Q |Rasult Q |Result Q |Resuit Q | Result Q | Rewsit Q | Result Q | Rasutt
Uranium-234 0.1 0.6521) 0.529|J 0.448]J 0.531{J 0.549}J 0.504 1) 0.519]J 0.430|J 0.432|J 0.237)J
Uranium-235 0.1 0.0931UJ 0.041 |U) 0.016|UJ 0.0341UJ 0.020|U) 0.020]UJ 0.086|UJ 0.073|UJ 0.040|0J 0.021|UJ
Uranium-238 0.1 0.371)J) 0.504]J 0.563|J 0.52214 0.682|J 0.588|J 0.550]1.J 0.490}J 0.515|J 0.229]J
Plutonivn-238 0.1 -0.014{U 0.008 |V 0.006 U 0.018 |U} 0.008|U 0.008|U alu -0.007|U 0.013|V oy
Plutoniom-239/40 0.1 0.035|U 0.016|U 0.006|U 0,028 UJ 0.039{U 0.008|U -0.007|U -0.007 U (I -0.014|U
Nickel-63 30 -0.027|U 0.772|U 0.418]|U -0.259]U 1.42|U 0.680|U -1.06{U 0.987}U -1.14|U -0.379]u
Americiumn-241 0.1 -0.004 U -0.018fU oju o oju 0.003]U 0.008|U (1Y) 0.003|U -0.003{U
Strontiumn (total) 1 0.146]U 0.125|U -0.217|V 0.131}U 0,166 0.023{U -0.033|U 0.001 |U 0.02810 -0.007|U
Potassium-40 12.1|J 25.6 11.4 11.6 11.4 11.8 12.2 11.8 11.3 168.8
Cohaslt 60 0.05 UjuJ uju Uy uju Uiy uju 0.051 uUju uju Uy
Cesivm 137 0.05 17.2|J 8.17 1.14 2.36 1.14 0.394 1.63 0.029 0,023 uju
Europium 152 0.1 UfuJ uju uju Uju Uy Uy uju uju uiu uju
Europamm 154 0.1 ujul uju uvju uju Uy uju uju uju uvju Uiy
Europium 155 0.05 ujuJ uju Uy 1Y) uju uju uju uju uju Uiy
Radiom-226 0.420(J 0.976 0.440 0.437 0.424 0.487 0.463 0.452 0.476 0.198
Radium-228 0.7641J 1.37 0.631 0.700 0.589 0.507 0.740 0.674 0.653 0.232
Thorium-228 0.6711J 1.33 0.576 0,576 0.599 0.590 0.654 0.609 0.643 0.224
Thorium-232 0.764 |} 1.37 0.631 0,700 0.589 0.607 0.740 0.674 0.653 0.232
Americium-241 [GEA) 0.1 viu) uju U Uiy o uju Uju Uju uju uju
Uraniom-238 {GEA) 0.1 ujuJ uvju uvju uju uju uju uju uju u|u uju
Uranium-235 {GEA) 0.1 ujuJ uju uju uUju U vju uju uju uju Uju




JUL 22 '99 @9:53PM
TMA/RICHNMOND
SAMPLE DELIVERY GROUF HO409%
N90S124-01 BOVFL1L

DATA SEHERT

§DG 7128
Contact L.A, Johnson

Client/Case no Hanford
Case no TRB-SBR-207925

SDG-HQ409

__|._Lab sample id N90%5]24-0]1 Client sample id BOVFL1

Dept sample id 7120-9001 Location/Matrix 100 B/C Overburden TA™ —SOLID ——
Received 05/21/99 Collected 05/18/99 06;50
% solids 26.9 Custedy/SAP No B89-002-105 ___ R22-002
RRSULT 320 ERR MDA RDL QUALI-

ANALYTR CAS NO pci/g {couwT) pci/g pcil/g FIERS TEST
Uranium 233/234 U-233/234 0.652 0.19- 0.12 1.0 _A“ T v
Uranium 235 15117-96-1 0.093  0.063 0.12 1.0 v I o
Uranium 238 U-238 0.372 0.16 0.098 1.0 P"'f i
Plutonium 238 13901-16-3 -0,014 0.014 0.060 1.0 a PU
Plutonium 239/240 PU-239/240 0.035 0.043 0.054 1.0 o PU
Nickel 63 13981-37-8 ° -0,027 1.8 .3.1 a0 u NI_L
Americium 241 14596-10-2 -0.004 0.017 0.040 1.4 1] AM
Total Strontjum SR-RAD 0.146 0.1¢ 0.18 1.0 v SR
Pocassium 40 13966-00-2 12.1 0.52 0.26 T o
Cobalt 60 10198-40-0 v 0.024 0.050 U GAN
Cesium 137 10045-97-3 17.2 0.14 0.085% 0.10 GAM
Europium 152 14683-23-9 u g.16 9.10 ] GAM
Buropium 154 15585-10-1 v 0.083 0.30 u GAM
Europium 1S5S 14391-16-2 U 2.23 0.10 u GAM
Radium 226 13982-63-2 0,420 0.078 0.096 0.10 GAM
Radium 228 15262-20-1 0.764 0.11 0.131 0.20 GANM
Thorium 228 14274-82-9 0.671 0.049 ' 0.067 GAM
Thorium 232 TH-232 0.764 0.11 0.11 GAM
Americium 241 14596-10-2 v 0.19 . u GAM
Uranium 238 T p-238 u 3.l o / GAM
Uranium 235 15217-96-1 o 0.19 ] \ GAM

100 B/C Areas-Full Protocol

DATA SHEETS
Pags 1

SUMMARY DATA SECTION

Page 12
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Lab id TMANC
Protocel Ranford
Verpion Ver 1.0
Form DVD-DS
Version 3.08
Report date 07/22/9%




TMA/RICHEMOND
SAMPLE DELIVERY GROUP HO0409

CTUL 22 '99 ©@9:S3PM

R905124-02 BOVFL3
DATA BHESEBT
EDG 7128 Client/Case no mn SDG-H0409

Contact LA, Johnson .

_ Lab_sample id N905124-02

Client sample id BOVFLZ

Cass no IELSELZ.L&L__.

Dept sample id 7128-002
Received 05/21/939

Location/Matrix Mﬂm:a_'“—mm_
Collected 05/18/99 09:15

% solids _86.2 Custody/SAF No BR989-002-108 _ R295-002
RESULT 2¢ ERR MDA RDL QUALI-
ANALYTR CAS NO pCi/g  {CouwT) pCi/g pci/g FIERS TEST
Uranium 233/234 U-233/234 0.529  0.14. 0.065 1.0 'fV T u
Uranium 238 15117-96-1 0.041 0.041 0.079 1.0 v 3 v
Uranium 238 U-238 0.504 0.14 0.065 1.0 p«. f u
Plutonium 238 13981-16-3 0.008 0.031 0.074 1.0 1] PU
Plutonium 239/240 PU-238/240 0.016 0.031 0.074 1.0 +] PU
Nickel €3 13981-37-8 - 0.772 1.6 .2.7 30 u RI_L
Americium 241 14596-10-2 -0.018 ¢.018 0.055 1.0 11} AM
Total Strontium SR-RAD 0.125 0.0985 0.15 1.0 ! | SR
" potassium 40 13966-00-2 25.6 0.64 0.26 GAM
Ccbalt €0 10198-40-0 1] 0.026 6.050 © GAM
Cesium 137 10045-97-3 6.17 0.074 0.027 0,10 GAN
Buropium 182 14683-23-9 1 0.094 9.10 o GAM
Europium 154 15585-10-1 U 0.090 6.10 u GAM
Eurcpium 158 14391-16-3 )] 0,22 0.10 U GAM
. Radium 236 13982-63-1 0.976 0.061 0.059 0.10 GAM
Radium 228 15262-20-1 1.37 0.13 0.13 0.20 GAM
Thorium 228 14274-82-9 1.33 0.042 - 0,044 GAM
Thorium 3232 TH-232 1.37 0.13 0.13 GAM
hmericium 241 14596-10-2 u 0.099 ] GAM
Oranium 238 U-238 u 3.4 4] GAM
Uranium 23% 15117-96-1 U 0.14 u aam

100 B/C Areas-Full Protocol

DATA SHEETS
Page 2

SUMMARY DATA SECTION

Page 13
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Lab id IMANC
Protocol Hanford
Version Yer 1.0
Form RVD-DS_____
Version 3,06
Report date 07/22/99%




JuL 22 99 @3:53PM
TMA/RICHEMOND
SAMPLE DELIVERY GROUP H0409

K205124-03 BOVFL3
DATA SHEET
SDG 7128 Client/Case no Hanford SDhG-H0409
Contact L.A. Jobnson Case no TRE-SER-207925
Lab sample id N905124-03 Client sample id BOVFL3
" | Dept sample id ILZE-UOI - — Lo cation/Matrix-100-B/C Overburden *AZ .- SOLID | ... .
Received 05/21/99 Collected 05/18/99 09:40
¥ solide _$5.9 Custody/SAF No B99-002-205 _ P99-002
RESULT 20 BER MDA RDL QUALI-

ANALYTR CAS NO pCi/fg  (COUNT) pCi/g pCi/g  FIERE TEST
Uranium 233/234 U-233/234 0.446 0.16 0.10 1.0 /J" J v
Uranium 2358 15117-96-1 0.016 0.032 0.12 1.0 v ’)' v
Uranium 238 U-238 0.563  0.19 0.10 1.0 £ 5 v
Plutonium 238 13981-16-3 0.006 0.024 0.0857 1.0 U PU
Plutonium 239/240 PU-239/240 0.006 0.0136 0.066 1.0 u PU
Nickel €3 13981-37-8 . 0.418 1.6 2.6 30 u
Americium 241 14596-10-2 0 0.017 0.041 1.0 v
Total Strontium SR-RAD -0.217 0.30 0.43 1.0 ]
Potassium 40 13566-00-2 11.4 0.3 0.12
Cobalt 60 10198-40-0 g 0.012 0.050 U
Cesium 137 10045-97-3 1.14 0.026 0.016 0.10
Eurcpium 152 14683-23-9 u 0.038 0.10 1]
Burcpium 1S54 15585-10-1 v 0.044 0.10 u
Eurcpium 155 14391-16-3 1} 0.060 0.10 v
Radium 226 13982-63-3 0.440 0.027 0.025% 0.10
Radium 228 15262-20-1 0.631 0.068 0.065 0.20
Thorium 228 14274-82-9 0.576 0.019 . 0.019
Thorium 233 TH-232 0.611 0.068 0.065
Americium 241 14596-10-2 o 0.045 u
Uranium 238& U-238 1§ 1.7 1]
Uranium 23§ 15117-96-1 u 0.072 u

100 B/C Areas-Full Protocol

DATA SHEETS
Page 3

SUMMARY DATA SECTION

Fage 14

CcCGOA1

Lab id TMANC .
Protocol Hanford
Version Ver 1.0
Form QVD-R§
Version 3,086
Report date §7/22/9%




TMA/RICEMOND
SAMPLE DELIVERY GROUP EHO40S

N905124-04

BOVVLA

DATA SHEET

5pQ 1128

—1 _Lab gample id }905124-04

Contact L.A, Johogon

Client/Case no Hanferd
Case no IRB-$88-207925

SDG-HO403 __

Client sample id BOVFL4

Dept sample id 7120:004

Recelved D5/21/99

Location/Matrix 100 B/C Overbuiden "A™ 2QUID .
Collected 05/18/99 10:00

% solids _96.3 Cuatody/SAF No B99-002-105 R99-002
RESULT 3¢ ERR MDA ROL QUALI-

ANALYTR CAS NO pCi/g  (COUNT) pci/g pCi/g FIXRS TBST
Uranium 233/234 U-233/234 0.531  0.16 c.omm 106 A X v
Uranium 235 15117-96-1 0.034 0.045 0.086 1.0 U 4 U
Uranium 238 U-238 0.522 0.14 0.071 1.0 ’. 54 U
Plutonium 236 13901-16-3 0.018 0.037 0.061 3.0 v 5 PO
Plutonium 239/240 FU-239/240 0.028 ¢.028 0.044 1.0 L1 PU
Wickel 63 139681-37-8 - -0.259 1.4 2.5 o ] T NI_L
Americium 241 14596-10~-2 0 0.026 0.052 1.0 u AN
Total Strontium &R-RAD 6.131 0.13 0.16 1.0 U SR
Potassium 40 13966~00~2 11.6 o.49 0.25 GAM
cchalt 60 10198-40-0 1] 0.022 .00 © GAM
Ceaiuvm 137 10045-97-3 2.36 0.054 0.032 0.10 GAM
Buropium 152 14683-323~9 1] 0.073 0.10 v GAM
Burcpium 154 15585~10-1 L4 0,074 0.10 U GAM
Europium 158 14391-16-3 1} 0.068 0.10 o GAM
Radiym 226 13982-63-3 0.437 0.043 0.047 0.10 GAM
Radium 229 15262-20-1 0.700 0.12 0.11 0.20 GAM
Thorium 228 14274-82-9 0.576 0.030 - 0.032 GAM
Thorjium 232 TH-232 g.700 0.12 0.1% GAM
Americium 241 14556-10-2 11} 0.054 U GAM
Uzranium 238 U-138 u 2.9 1] GAM
Uranium 238 15117-96-1 1] 0.094 1] GAM

100 B/C Araas-Full Protocol

DATA SEEBTS
Page 4

EUMMARY DATA SRCTION

Pags 1§

Lab id TMANC .
Protocol Hanford
Version Ver 1.9
Form DVD-DQ __
Version 3.06
Report date 7/22/99
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TMA/RICHMOND
SAMPLE DELIVERY GROUP HO409

N905124-05 LOVFLS
DATA SBHEET
8DG 7128 Client/Case no Hanford Mm:__

Contact L.A. Johngon . ..

Lab sample id N905124-0%

Case no IRD-SPE-207925

Client sample id ROVFPLS

| Dept samplé 1d 7IZH-0U5
Received 05/21/99
% solide _96.4

Location/Matrin-100-R/C overburden "B _ SOLID
Collected 05/18/99 10:20,

Custody/SAF No B99-0D2-108  B99%-002

RESULT 320 ERR MDA RDL QUALI -

ARALYTE CAS MO pCi/g  (COURT) pci/g pci/g FIERE  TEST
Uranium 233/234 0-233/234 0.549 0.14 0.064 1.0 /& ; v
Uranium 235 15117-96-1 . 0.020 0.020 0.077 1.0 1] v
Uranium 238 U-238 0.682  0.16 0.064 1.0 B, U
Plutonium 234 13981-16-3 0.008 0.031 0.075 1.0 U PU
Flutonium 239/240 FU-239/240 0.039 0.047 0.087 1.0 v PU
Nickel 63 13981-37-8 1.42 1.7 . 2.8 30 U NI_L
Americium 241 14596-10-2 0 0.018 0.035 1.0 1] AM
Total Stroatium SR-RAD 0.166 0.11 0.15 1.0 e SR
Potassium 40 13866=-00-~2 11.4 0.30 .12 GAM
Ccbalt 60 10198-40-0 1] 0.012 0.050 U GAM
Cesium 137 10045-97-3 1.14 0.023 0.011 6.10 GAM
Europium 152 16683-23-9 v 0.037 0.10 v GAM
Buropium 154 15585-10-1 - v 0.042 0.10 U GAM
Buropium 155 14391-16-3 v " 0.045 .10 U GAM
Radium 226 13982-63-3 0.424  0.029 0.026 0.10 GAM
Radium 228 15262-20-1 0.589 0.058 0.056 0.20 GAM
Thorium 238 14274-82-% 0.599 0.018 - 6.018 GAM
Thorium 232 TH-232 . 0.589 0.058 0.056 GAN
Americium 241 14596-10-2 ) 0.043 u GAM
Uranium 238 0-238 U 1.6 1] © GAM
Uranium 235 15117-96-1 v 0.077 v GANM

100 B/C Areags-Full Protocol By

DATA SHEETS
Page 5

SUMMARY DATA SECTION

Page 16

e

Lab id TMANC _ _
Protocol Hanford
Version Yer 1.0
Form DVD-DS
Version 3 .06 ___
Report date 07/22/9%
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TMA/RICHMOND
SAMPLE DELIVERY GROUP HO409

N905124-06

DATA SHEET

JU. 22 '99 U9:5S3PM

BOVFLE

5DG 7120
Contact L.A. Johnson

Lab sample id [905124-06

Client/Case no ﬁanfoid
Casa no TRE-SBB-207028

Client sample id BOVEL$

Dept sample id 7126-006
Received 05/21/99
% solids _85.8

SpG-H0402

Location/Matrix—100-B/C Overburden. "B® __-SOLID..
Collected 05/195/9% ;Q;Ag
Custody/SAF No B99-003-106 p89-002

RESULT 3¢ ERR MDA RDL QUALI-
ANALYTE CAS ¥O pci/g  (COUNT) pci/g pCl/g  FIERS  TEST
Uranium 233/234 U-233/234 0.504  0.16, 0.064 1.0 T v
Uranium 235 15117-96-1 0.020  0.020 0.078 1.0 T 5 ®©
Uranium 238 U-228 0.588  0.1¢ 0.064 1.0 & =1 v
Plutonium 238 13981-16-3 6.008 0,015 0.029 1.0 U PU
Plutonium 239/240 PU-239/240 0.008 0.023 0.042 1.0 ) PU
Nickel €3 13981-37-8 - 0.660 1.8 3.0 30 U NI_L
Americium 241 14596-10-2 0.003  0.012 0.022 1.0 o AM
Total Strontium SR-RAD 0.023  0.12 0.15 1.0 1] SR
Potassium 40 1396€6-00-2 11.6 0.55 0.29 GAN
Cobalt €0 10198-40-0 B 0.030 0.050 U GAM
Cesium 137 10045-97-3 0.394  0.036 0.030 0.10 GAM
Buropium 152 14683-23-9 u 0.054 0.10 o GAM
Eurcpium 154 15585-10-1 U 0.094 0.10 U GAM
Eurcpium 155 14391-16-3 v 0.067 0.10 U GAM
Radium 226 13582-63-3 0.487  0.048 0.045 0.10 GAM
Radium 229 15262-20-1 0.607  0.12° 0.13 0.20 GAM
Thorium 228 14274-92-9 0.590  0.028 . 0.026 GAM
Thorium 3332 TH-232 0.607  0.12 0.13 GAM
Americium 241 14596-10-2 v 0.031 U GAM
Uranium 238 v-238 u 3.2 u GAM
Uranium 23§ 15117-96-1 u 0.084 v GAM

300 B/C Areas-Pull Protocol

DATA SHEETS
Paga 6
SUMMARY DATA SECTION
Page 17
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Lab id IMANC __
Protocol Hanford
Version Ver 1.0
Form DVD-D3
Version 2,06
Report date ¢7/22/99




JUL 22 ’99 B9:53PM

TMA/RICEMOND
SAMPLE DRELIVERY GROUP HO402
N905124-07 BOVFM3

DATA BHEET

SDG 7128
Contact L,A. Johnson

Client/Case no Hanford
Case no TRE-SEP-207228

SDG-H0409

___Lab gample id N205124-07
Dept sample id 7128-007

Client sample id BOVFM3
Location/Matrix 100 B/C Overbusden “E¥ JOLID

Received 05/21/99
% solida _96.2

Collected Qﬁﬂ.ﬁ(:z' 12:490
Custody/SA¥ No B99-002-108  B99-002

RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS WO pci/g {(cousr) pci/g pCi/g  PIERS TEST
Uranium 233/234 U-233/234 0.51% 0.15: 0.058 1.0 F—- T u
Uranium 23% 15117-96-1 0.086  0.074 0.094 1.0 v 1T v
Uranium 238 U-238 0.550 0.15 0.078 1.0 P -3/ o
Plutenium 238 13981-16-3 0 0.028 0.067 1.0 O PU
Plutonium 239/240 PU-239/3240 ~0,007 0.028 0.067 1.0 o PU
Nickel 63 13981-37-8 ~1.06 1.6 2.8 30 1} NI_L
Americium 2412 14596-10-2 0.008 0.017 0.021 1.0 1} AM
Total Strontium SR-RAD -0.033 0.11 0.16 1.0 u SR
Pocasaium 40 13966-00-2 12.2 C.49 0.24 _ GAN
Cobalt 60 10198-40-0 0.051 0.023 0.026 0.050 GAM
Cesium 137 10045-57-3 1.63 0.045 0.029 0.10 GAM
Europium 183 14€83-23-9 '} 0.069 0.10 u GAM
Buropium 154 15585-10-1 11} 0.080 0.10 v GAM
Europium 155 14391-16-3 1) 0.063 0.10 1) GAM
Radium 226 13983-63-3 0.463 0.048 0.051 0.10 GAM
Radium 228 15262-30-1 0.740 0.092 0.092 0.20 GAM
Thorium 228 14274-82-9 0.654 0.029 “0.031 GAM
Thorium 233 TH-232 0.740 0.092 ©0.092 GAM
Americium 241 14596-10-2 14} 0.093 g GAM
Uranium 2238 0-238 u 2.8 v GAM
Uranium 23§ 15117-96-1 1} 0.10 v GAM

100 B/C Areas-Full Protocol

DATA SHEETS
rage 7

_ SUMMARY DATA SECTION

Page 18
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Lab id THANC
Protocol Hanford
Version Ver 1.0

Form QVDR-D§ o
Veraion 3,06
Report date 07/22/99




TMA/RICHMOND
SAMPLE DELIVERY GROUP HO0409
N905124-08 '
DATA SHEET

JUL 22 99 1©B9:53FM

BOVEM4

sSDG 7128 Client/Case no g;nfofd

-H04

Contact L.A, Johnson

Lab sample id §200124-08

Case no TRE-SBB-207325 _

Client sample id BOVFM4

Dept sample id 7128-008
Received 05/21/99

LotationyMatTix—100-B/C-Ovexrburden "B* . SOLID. o
Collected 05/18/99 13:00

% solids _97.2 Custody/SAF No B22:002-108 _ _ B95-002
RESULT 20 ERR MDA RDL QUALI-

ANALYTR CAS NO pci/g  (COUNT) pci/g pCi/g FIERS TEBST
Uranium 233/234 U-233/234 0.430  0.15, 0.11 1.0 py v
Uranium 235 15117-96-1 0.073  ©0.073 0.093 1.0 Uy u
Uranium 238 u-238 0.450  0.1S 0.076 1.0 ¥PAg U
Plutonium 238 13981-16-3 -0.007  0.028 0.068 1.0 U PO
Pluteonium 239/240 PU-239/240 -0.007 0.038 0.068 1.0 u PU
Nickel 63 13981-37-9 - 0.987 1.5 2.5 30 v NI_L
Americium 241 14596-10-2 0 0.023 0.042 1.0 v AM
Total Strontium SR-RAD 0.001 0.14 0.18 1.0 U S8R
Potagsium 40 13966-00-2 11.9 0.32 0.14 GAM
Cobalt &0 10198-40-0 u 0.013 0.050 o GAM
Cenium 137 10045-97-3 0.029 0,009 0.013 0.0 SE GAM
Buropium 153 14683-23-9 u 0.033 0.0 U GAM
Burcpium 154 15585-10-1 v 0.042 0.10 U GAM
Buroplum 155 14391-16-3 u 0.038 0.10 g QAM
Radium 226 13582-63-3 0.452  0.028 0.025  0.10 GAN
Radium 228 15262-20-1 0.674  0.062 0.089  0.20 GAM
Thorium 228 14274-82-9 0.609  0.019 . 0.017 GAM
Thorium 232 TH-232 0.674  0.062 0.059 GAM
Americium 241 14556-10-2 u 0.044 U GAM
Uranium 238 U-238 v 1.6 U GAM
Uranium 238 15117-96-1 v 0.056 0 GAN

100 B/C Areas-Full Protocol

DATA SHEETS
Page &

SUMMARY DATA SECTION

Page 19
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S JUL 22 ‘99 @9:S3PM
TMA/RICHMOND :
SAMPLE DELIVERY GROUP HO0409

H905124-09 BOVFMS
DATA SBHEET
SDG 7128 Client/Case no Hanford SDG-HO0409

Contact L.A. Johpgon Case no TRB-SPP-20792§5

Lab sample id N$09124-02
“Dept sample id TIZE-U0Y

Client sample id BOVEMS

Tocation/MatTix180-B/C Qverburden "B SOLID-o L —— - .

Received 05/21/29
% solids 97,1

Collected 05/18/99 13100
Custody/SAF No B99-002-108 __ B22-002

RRSULT 2¢ ERR MDA RDL QUALI-
ANALYTR CAS FO pCli/g  {COUNT) pci/g pCi/g PIRRE TEST
Uranium 233/234 U-233/234 0.432  0.12. o066 10 p T v
Uranium 235 15117-96-1 0.040 0.040 0.077 1.0 v { U
Uranium 233 U-238 0.515  0.14 0.064 1.0 M4 v
Plutonium 238 13581-16-3 0.013  0.025 0.061 1.0 U PU
Plutonium 239/240  PU-239/240 o 0.025 0.070 1.0 v PU
Nickel 63 13981-37-8 -~ -1.14 2.0 3.4 30 u NI_L
Americium 241 14596-10-2 0.003  0.016 0.026 1.0 U AM
Total Strontium SR-RAD 0.028 0.11 0.15 1.0 u SR
Potassium 40 13966-00-2 11.3 0.40 0.19 GAM
Cobalt 60 10198-40-0 u ‘ 0.022 0.050 U GAM
Cesium 137 10045-97-3 0.023  0.017 0.020 0,10 Ia. GAM
Eurcpium 152 14683-23-9 U 0.039 0.0 ‘v GAM
Buropium 154 15585-10-1 v 0.07¢ 0.10 U GAM
Buropium 18§ 14391-16-3 v 0.047 0.10 U GAM
Radium 226 13962-63-3 0.476  0.039 0.038  0.10 GAM
Radium 228 15262-20-1 0.653  0.096 0.094  0.20 GAM
Thorium 228 14274-82-9 0.643  0.022  -0.020 GAM
Thorium 233 TH-232 0.663  0.096 0.094 GAM
Amsricium 241 14596-10-2 v 0.024 v GAM
Uranium 238 0U-238 1] 2.5 o GAM

' Uranium 235 15117-96-1 114 0.064 U GAM

100 B/C Arsas-Full Protocol

DATA SEEETS
Page 9

SUMMARY DATA SECTION

Page 20
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TMA/RICHMOND
SAMPLE DELIVERY GROUP HO409

JUL 22 ’99 ©9:53PM

N905124-10 BOVFNG
DATA SHEERT
SDG 7128 Client/Cass no Hapford K0
Contact L,A, Johpson Case no TRE-SBR-207925
Lab sample id N905124-10_ Client sample id BOVFM6
[ Dept sample id 7128-010 _ ———bocation/Matxdx-100_B/C Overburden "B* _ SOLID .

Received 05/21/95 Collected 05/18/99 0815

¥ solids 100.0 Custody/SAF No B99-002-108 _ _ B99-003

RRSULT 2¢ ERR MDA RDL QUALT -

ANALYTE CAS X0 pcl/g  (COUNT) pCi/g pCl/g PIERS TEST
Uranium 233/234 U-233/234 0.237 0.10, 0.094 1.0 I‘ T u
Uranium 235 15117-56-1 0.021 0.041 0.078 1.0 v U
Uranium 238 U-238 0.229 0.087 0.065 1.0 ﬁ‘ -J' U
Plutonium 238 13981-16-3 0 0.028 0.066 1.0 v PO
Plutonium 339/240 - PU-339/240 =0.014 0.014 0.066 1.0 g PU
Nickel 63 11981-37-8 -0.379 1.3 2.3 30 U NI_L
Americium 241 14556-10-2 -0.003 0.016 0.033 1.0 g AM
Total Strontium SR-RAD -0.007 0.11 0.16 1.0 2] S8R
Potaseium 40 13566-00-2 16.% 0.59 0.323 GAM
Cobalt &0 101598-~-40-0 g 0.026 0.050 a GAM
Cesium 137 10045-97-3 g 0.020 0.10 ) GAM
Buropium 152 14683-23-% u 0.049 0.10 o GAM
Buropium 154 15585~-10-1 U 0.087 0.10 o GAM
Europium 1S58 14391-16-3 U 0.051 0.10 U GAN
_Radium 226 13582-63-3 0.1%6 0.033 0.027 0.10 GAM
Radium 228 15262-20-1 0.232 0.12 0.13 0.20 GAM
Thorium 228 14274-82-9 0.224 0.023 -0.024 GAM
Thorium 2312 TR-233 0.233 0.12 0.13 GAN
Americium 241 314596-10-2 U 0.076 \ U GAM
Uranium 238 U-238 1§ iz [+ GAM
Uranium 23§ 15117-96~1 U 0.082 4] GAM

100 B/C Areas-Full Protocol

DATA SHEETS
Page 10

SUMMARY DATA SECTION

Page 21
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Appendix 4

Laboratory Narrative and Chain-of-Cdstody Documentation
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Thermo Nutech Bechtel Hanford Inc.
W.0O. No. N9-05-124-7128 _ SDG H0409

Case Narrative

1.0 GENERAL

Bechtet Hanford Inc. Sample Delivery Group H0409 is comprised of ten solid (scil) samples
designated under SAF No. B83-002 with a Project Designation of. 100 BC Areas-Fuil Protocol.

The samples were received as stated on the Chain-of-Custody documents Any discrepancies are
noted on the TNU Sample Receipt Checklist. Prehmmary results for Isotopic Uranium, Nickel-63 and
Total Strontium were transrmitted to Bechtel Hanford via fax on June 9, 1999.

20 ANALYSIS NOTES

21 Nickel-63 Analyses
No problems were encountered during the processing of the samples.

2.2 Total Strontium Analyses
No problems were encountered during the processing of the samples.

2.3 Isotopic Plutonium Analyses
No problems were encountered during the processing of the samptes.

24 Gamma Scan Analyses
No problems were encountered during the processing of the samples.

25 Isotopic Uranium Analyses
- No problems were encountered during the processing of the samples.

2.6 Americium-241 Analyses
No problems were encountered during the processmg of the samples.

0CG0Z3



Thermo NUtech
2030 Wright Avenue

P.0. Box 4040

Richmond, CA 94804-0040

(510) 235-2633 - FAX {510) 235-0438

August 14, 1989

Ms. Joan Kessner

3190 George Washington Way
Richland, WA 99352

MSIN: H9-03 ‘

Reference: P.O. #¥TRB-SBB-207925
Thermo Nutech N9-05-124-7128, SDG H0409, Supplemental Report

Dear Ms. Kessner:

The gamma spectroscopy planchets for the above referenced SDG were counted on dates from June 2
through June 7 with the QC LCS and blank counted on June § and 7 respectively. The planchet for sample
BOVFL1, however, was recounted on June 14, seven days after the last sample in the batch and the recoumt
data was reported. Enclosed is additonal gamma spectroscopy data for Quaiity Control samples counted on
of near June 14, 1999. The data is supplied to support the gamma spectroscopy data for sample BOVFLA1.
The additional gamma spectroscopy data was originally reported in BHI SDG H0422 (TNU N905124-7137).
The QC LCS was counted on June 14 and the QC Blank was counted on June 15. No other gamma
spectroscopy QC samples were analyzed on June 14 or 15 at Thermo Nutech.

Please call if you have any questions conceming this aditiona! data.

Sincerely,

il

N. Joseph Verville
Senior Program Manager

njv
Enciosure: data

A Subsidiary of Thermo Remediation, a Thermo Eiectron Company

Cc0C0%4




Page 1 of |

| beerun naniory . I CHA™ " OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-105
Collcetor Compsny '.:'.il.f'.lﬂ Telephone No. Project Coordinator ]
Fairiberg/Kerkow R Coffinzn 373-6425 TRENT, §1 Price Code Data Turnaround
Project Designation Ssmpling Location SAF No. 15 Days
100 BC Areas - Full Protocol 100 B/C Overburden "A" B99-002
fce Chest N -— Field Logbook No. . tMethod of $hipment
5/)’) /S 75 EL 13273 : = -~
Shipped To ' Offsite Property No. Bill of Lading/Alr Bilt No.
TMAREERA 4 .
| e, s5/18/59 Va4 22 4385 7752 623
COA
A RHenRY =rFRY
POSSIBLE SAMPLE HAZARDS/REMARKS oo v | contec | e one
Preservation )
Type of Container P *G G oG G
No. of Contsiner{s) ! ! ! ! t
Special Handling and/or Storage Volume 20mL Ol ] i25mbL 250mL 1000mL

Activity Scan |See ftem (1) 40 | Chromim TCF ek Sec e (2) In
Special

Hex - 7196 | SO10A (SW- Spu:l_ll
SAMPLE ANALYSIS Instructions. 46} | lawsactions.
% Sample No. Matrix * Sample Date Sample Time o iy i
laovrLy Sol g ] ,8_']_1‘1' g850 | x "1 X* ileto RiY43
\ gpovrLz ol sleaqlons | x°| x Rd/q4E
jﬂ BOVFL3 | Soil ,ﬁLL,l_?ﬁ 09 4o | X ¥ o R s
/ [povrLe Soil < “g ﬁii (00O | ¥ L. RbyI 5o
] SPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Sign/Print Names (1 Amessvn-241 stodc Pt ccpe Urmim;Syromium-$9.90 ~ To S :::z .
Relinquished By Date/Time [ §, 1 5~ er.edev : Dawtime 1G5~ Nickel.63 Vapor
R ._-ﬂ # (- S I g- ‘?_ 7 m;jss;;mwm m ;wamlm E'm,m Pri ;’;:i"mfm Ot S
elmqurshed By
.fi:iﬁeﬁc” i AV 2 = -‘dusﬁ“ : /44 Sff;g COLLEETDE WAva e A7er 7O S/an) COC.
Date/Time 9 /x ’Dmﬂ"nne
Feo{ Ex 295 ,m Hdpfa(eul»ery ;/z//ff |
LABORATORY [ReckivedBy 7 Date/Time
SECTION
Date/Time

FINAL SAMPLE | Disposal Method
DISPOSITION

Disposed By




! T,
Bechte] Hanford Ine. : CHAIN OF CUSTODV/SAMPLE ANALYSIS FEQUEST B99-0Q0Z-1F4 |Peze 1 of |
) ! ) |

AQZOROD

Collector : Company Countact Telephone No. Project Coordinator .
Fahiberg/Kerkow R Coffman 373-6425 TRF{'.\'T, s} Price Code Data Turnaround
IProject Designation Sampling Location . f SAF No. 15 Days
100 BC Areas - Full Protocol 100 BC Overburden "4 ' [3 v-1a3 B99-002
Tce Chest N : Field Logbook No. : Method of SFhipment
_{ Ml 1?25 ' EL 13273 C e E
[Shipped To OfTsite Property No. . Bill of Lading/Ajx Bill No.
195 A2fo(4y yayg 79352 €23
NRI6R 1= zrad
' S
POSSIBLE SAMPLE HAZARDS/REMARKS oue ose Cont4C Nome Noae
Preservation .
Type of Container P G G *G G
No. of Container(s) ! L ! ! !
Special Handling and/or Storage Volome 20mL 60mL 125mL [ 250mL 1000mL
Activity Scan [Seeitem (1) in | Chromiom | ICP Metals - [See item (2} in
Spesial Hex-7196 | 6010A(sW- |  Special
SAMPLE ANALYSIS
Sample No. Matrix * Sample Date Sample Time
BOVFLS Soil Y ] |3J77 l1oz0
BOVFLE Soil 5‘| 12 ]qc,‘ jg Yo
[SPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION . - Sign/Print Names Soil
yroe gy . (1) Americium-241; Isotopic Plutonium; Isotopic Uranium; Strontium-§9,90 — Total Sr; e’
|Refinquished By Datd/Time fﬂﬁe«:eiv«l By s ~F — Date/Time | 4 45 Nickel-63 v ‘
>t {2) Gamma Spectroscopy {Cesium-137, Cobalt-60, Europium-§52, Europium-154, P ‘
! = 12 > : Enropiurn-155); Gamma Spec - Add-on (Americium-24 1, Uraninm-238) Other Solid
[Relinquished By ] [Received By Date/Tithe : Other Liquid |
PEE | & $20FF o352 Ww_wmsd |
[Relinquisked Bv Date/Time ﬂlnﬂ Date/Time &_u’am UAJJVA/‘M (S il o Sio COC
sonisfrl S0 30 P &X gza/ey

“TodEx 7' 5277;; (T 4.Codi kery 472//29

LABORATORY [Received By / Title - : Date/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By ‘ Date/Time
DISPOSITION




- Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-002-108 |Ps= ! of

9 I
Mooy G T ErT G| e ot
1Project Designation Sampling Location SAF No. 15 Days
100 BC Areas - Full Protocol 100 B/C Overburden "B" B99-002
[ce Chest No. Field Logbook No. . ethod of Shipment
SML % AL ™l £ x

[Shipped To Offsite Property No. , [Bill of Lading/Air Bill No.
|23 |12/59 A 276 [4y Hl?r 79572623)
' Rigezp 2FHY

POSSIBLE SAMPLE HAZARDS/REMARKS None Nome Cool 4C None None
Preservation .

Type of Container d 16 G ¢ 6

No. of Container(s) ! 1 1 1 1

Special Handling and/or Storage . Volume . 20ml. 60mlL 125mL | 250ml. 1000mL

Activity Semn |Seeitem (1)in | Choomiom | ICP Metals - | See item (2) in
Special Hex - T196 | 6010A (SW- Special

Instructions. $46) Instroctions.
_~ SAMPLE ANALYSIS . {Chromium,
S . ' Lend];
(g Mercury -
CfJ : . 7471 (CV)
i:d Sample No. Matrix * Sample Date Sample Time ! 5 -}_ (R
: -
- |BovFms Soil (S ,g [ 991 12 4 x X
BOVFM4 Soi s [is ] "iT o Al x°
J jpovems : Soil [ 18[?1 (30 !l x*
L4
\/ BOVFMG Soil Slig !ij ogis | x°| x*
BPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION . Sign/Print Names : et
(1) Ameticium-241; Isotopic Plutonium; Isotopic Urapium; Strontium-39,90 -- Total Sr; Water
i s Date/Time J6j 9 [Received By Date/Time Nickel-63 v
{ < B (2) Gemma Spectroscopy {Cesium-137, Cobalt-60, Europium-152, Europium-154, por
- } F I — Europium-155); Gamma Spec - Add-on {Ameritium-241, Uranium-238) Otrer Solid
ob elinquished By ) | - ime Je (- [Receved y DutelTime {6 ¢ S | Liquid

000 |Rele bl 5 s [ - 5. 1gar |

-

S JGAE Mzoﬁ 0% rﬂ p EX ;720/529
ol w0 H-Gollikty oo 7

FINAL SAMPLE | Disposal Method Disposed By Daie/Time
DISPOSITION )

Dateime




Appendix 5

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

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B ' (\E/)
LEVEL: |

PROJECT: Jooksc WSE 3 a1 .| DATA PACKAGE

H o2

VALIDATOR: 7L/ LB TN ATE: 722/ 78
CASE: SDG: 0Yyos -

ANALYSES PERFORMED

*0

(] Gross ‘?\Stronﬁum—ﬂﬂ Q) Technetium-88 %Ahu Gammae
Alpha/Beta sctrosdopy copy
O Totel Uranium | O Radium-22 O Teitium RN 3

sampLES/MATRIX  BoVFL| (RovueLlz ®RouFlL3 ooufly
PouelS RovELlL BouFmz RevFuy @ oubms
Rov EME '

I.CDMPIEtEHESS.---........ oo.o.o.-oo-o-?N/A
Technical verification forms present? . . . . . ... ... .Yes Nol N/A

Comments:

2. Initial Calfbration . . &« & ¢ 4 ¢ 4 4 ¢ ¢ o o ¢ o s o « s o o o & fﬁqugt

Instruments/detectors calibrated within .
one year of sample analysis? .. ...........Yes No N/A

Initial calibration acceptable? . . . . . ... .. ... :.Yes No N/A
Standards NIST traceable? , . . . . ... ¢ ¢ ¢ e s oo .. Yes No N/A
Standards Expired? . ... .........0¢c..c.....Yes No N/A

Comments: .

o0e029



WHC-5D-EN-SPP-001, Rev. 1

3. Continuing Calibration . .. .. . ¢ ¢ ¢ ¢ ¢ v v ¢ o o o .- .\\#LN/A

Calibration checked within one week of sample analysis? . . . Yes No N/A
Calibration check acceptable? . . ., .. ..........Yes No WNA

Calibration check standards NIST traceable? . . . .: ... . Yes No WN/A
Calibration check standards expired? .. ... .......Yes HNo WN/A

Comments:

B BIANKS + v v v v o b e e e e m e et e ... ONA
Method blank analyzed? . . .. ...............(ted No NA

Method blank results acceptable? . . . . . ¢ ¢ v o v . .. . Yes ﬂb N/A

Analytes detected in method blank? . ... ... ... ... Yes @ N/A
for)

Field blank(s) analyzed? . ... ... ........ ...1e No N/A

Field blank results acceptable? . . . . ... ... .....@s) No N/A
Analytes detected in field blank(s)? ... . ... .. ... Yes @
. Yes No

Transcription/Calculation Errors? . . . .
Coments: \ R ~ claels o8, D«
Flul ~ s v \i-u_n“- - ')V\DA-') 1V A Y
150\;'-"!]”. Vianmve =~ 73&-1-\4 Ch.&u Sb& - x5
v )

]

5.Mdtr'IX.SP'“(es---o.-.......... ----- ’.....MA

Matrix spike analyzed? . .. .. ... ...........Yes No HN/A
Spike recoveries acceptable? ., . . ... ... .. ¢ ....Yes HNo N/A
Spike source traceable? . . , . . . . .. ... . ... Yes No  NA
Spike source expired? . . . ., . ., ... ... ... Yes No N/A
Transcription/Calculation Ervrors? . . . . v v v v v v o .. . Yes No N/A

Comments:__ M\-L3  we g Q)
‘ 4]

gy

Ceoead




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

6. Laboratory Control Samples .

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

Comments: EFL!I —axd 3;«9 GIN

e e e .. ONA

. No N/A
. Y&s) Mo N/A
. Yes No %
. Yes No

Les CGfs

7. Chemical Recovery . . . . . .

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

Transcription/Calculation errors?

Comments:

. e e .. ON/A

Ve Mo N/A

LYes) No N/A

8. Duplicates . . . « o 4 . . .

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

Comments:__&ghrp ole  Sxput % an Q:;Q—Ow-

. & B

* 0 -

. o @

- L) L ]

-

. Yes No (

. Yes No

. Yes No

L ] » L ] L ] - DN/A

", Yes N/A

. (TS Noﬁ
. Yes No' '

‘L 1L
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e wU-L—or F-UULl, REV. I

9. Field QC SampTes « « o v v o o v v o o o o o o o o a s o o0« CON/A

Field duplicate sample(s) analyzed? . . . « v « v v & o o & % No N/A
Field duplicate RPD values acceptable? . . .. . ... ... No_ N/A

Field split sample(s) analyzed? . . . . . .. ... ... .. Yes N/A
Field split RPD values acceptable? . . ... .. .... . « Yes GED

Performance audit sample(s) analyzed? . .. ... ... ... Yes ﬁ) N/A
é

Performance audit sample results acceptable? .. ... .. . Yes HNo
Comments: '

M ms
10. Holding Times
Are sample holding times acceptable? ., . .. ... . @ No N/A

Comments: FLY - con 5CQ%3L Qﬂt- T

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

Results reported for all required sample analyses? . . . . @ No N/A
Results supported in raw data? . ... ... .. ..., . .9es HNo @
Resu'ltsAcceptab'Ie?................,,....@ No N/A
'Transcription/Calculation errors? . . . . . .« ¢ e . ... Yes No m
MDA's meet required detection limits? . . ‘

B (3 o
Transcriptionfcalculation errors? . . . . . . ¢« . ¢« v v ¢« + . Yes HNo &

Comments: 9pd L)13F ~ 2 -t
(1 euisn euiss v23sloe) VL3S ~Aig
L2 FBouiss =~ 0235 Caeg)
LY u235- A<pee
Cutss CLLT, by LM, Ll A Me

Pal
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N905124-12

TMA/RICHEHMOND
SAMPLE DELIVERY GROUP H0409

METHOD BLANK

w22

Method Blank

5pG 7129

Contact L.A, Johnson.
__Lab sample id N905124-12

Clisnt/Case no Bapford

Case no TRR-SER-207323

Client sample id u:;anLBlﬂ.nJS

Dept sample id _.1_;1__0_:,_2__ Matexrial/Matrix Ry -12) ¢} § + B
SAP No B93-002 .
‘ RESULT 20 BRR MDA RDL QOALI -

ARALYTE CAS RO pcl/g  (counT) pCi/g pCi/g FPIERS TEST
Uzanium 233/234 U-233/234 0.029 0.038 0.073 1.0 u o
Uranium 238 15117-96-1 (] 0.023 0.089 1.0 u 1]
Uzanium 238 D-238 0 0.019 0.073 1.0 U U
Plutonium 238 13981-16-13 0.008 0.028 0.051 1.0 U PU
Plutonium 239/240 PU-239/240 -0.008 0.01% 0.0531 1.0 u PU
Nickel €3 135981-37-8 6.410 i.s 5.8 30 u NI_L
Amaricium 241 14596-10-2 0.009 0.028 .0.081 1.0 u AN
Total Strontium SR-RAD -0.011 0.12 0.17 1.0 u SR
Potassium 40 13966-00-2 o 0.13 1’ GAM
Cobalt 60 i10158-40-0 ] d.014 0.050 1) GAM
Cesium 137 10045-97-3 u 9.010 0.10 4] GAN
Europium 1852 14683-33-9 1) 0.026 .10 u GAM
Buropium 154 15585-10-1 1] 0.037 0.10 |+ GAN
Burcpium. 185 14391-16-3 u 0.018% c.10 u GAM
Radium 226 13983-63-3 ua 0.017 0.10 [ +) GANM
Radium 228 15262-20-1 U 0.047 0.20 u GANM
Thorium 228 14274-82-9 ] 0,013 U GAM
Thorium 232 TH-232 U ‘0.047 U GAM
Americium 241 1485¢€-10-2 o] 0.007 u GAM
Uranium 238 U-238 1} 1.3 L] GAM
Uranium 238 15117-96-1 L] 0.028 ] GAM

100 B/C Areas-Pull Protocol

- QC-BLANK 30856

METHOD BLANKS
Fage 1

smnnnr DATA SECTION

Page 9

Lab id TMANC
Protocel Hanfoxd
Veraion Yer 1.0
Form DVD-DS
Version 3,06 .

Rapoxt data [72/22/99

CCCC33
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WL 22 ‘99 B9:S3PM

TMA/RICHEMOND
SAMPLE DELIVERY GROUP MO40%
BS05124-11 Lab Control Sasple
LAB CONTROL SBAMPLE '

s0a 7128 : Client/Case no Hapford SDG-HDe09
Contact LA, Johnson . Case no JRE-5ER-307928
4 —Lab sample id N9051234-13 Client sawple id Lab Contyol Sawple
Dept sample id 7320-011 T aterislfMatriz LD —
SAF Ko B9-003
RESULT - 2¢ ERR MDA ROL QUALI- AIDED 3¢ ERR REC )¢ INTS PROTOCOL|
ALYTE PCi/g  (COUNT) pci/g poi/g FIERE TERET pCi/g pci/g ¥ (TOTAL} LINITS
Uranium 233/234 4.72 o.58 0.28 1.0 U 4.64 0.1% ae2 79-121 €0-120
Uranium 238 3.09 0.51 0.078 1.0 o . 0.1% 103 77-123 80-130
Uranium 228 5.00 0.6 0.27 1.0 o 5.04 0.20 9 20-120 80-120
Plutonium 228 10.3 c.a6 0.048 1.0 PO | 10.1 0.40 102 44-116 80-120
Plutonium 23%/240 10.8 .87 0.045 1.0 PU 10.6 0.42 ” 84-116 90-120
Nickei 63 173 4.0 2.3 30 NI_L{ 188 6.7 103 83-117
Avaricium 241 .17 0.7¢ Q038 1.0 ] 9.5 0.3 % 15-118 80-120
Total Strontium 12.0 0.41 0.19 1.0 -3 11.4 0.46 108 92-118
Cobalt €0 0.219 0.014 0.007 t.080 GAM | 0.236 0.009 23 77-123 00-12¢
Casium 137 0.261 0.013 0.00% 0.10 Gam | 0,272 0.0321 " 76-124  00-120

100 B/C Arwas-Full Prococel

QC-1CE 308058

lab id DANC
Protocol Hanford

LAB CONTROL SANFLES . Versicn Yer 1.0
Page 1 | Form DVD-LCR
BIMMARY DATA SRCTION Versiom 3,06 _
- Page 20 . Report date 07/2a/93

¢Ceco34



JuL 22 98 B9:53PM

: TMA/RICHMOND
BAMPLE DELIVERY GROUP ROA09
N905124-13 BOVFLL
' DUPLICATE
spd 7128 Client/Case no Hanford SpG-Ho40Y
Contact LA, Johogon Case no JRR-SBD-207033 _
_ DUPLICATE CRIGINAL
b sample 14 N90S124-13 Lab sampls 14 N9037124-01 Cliant sample id POVFLY
e SaRpTe §9 7128-013 —————— Dept sample.1d4-3329-00%. . - Logatton/Matxix 100 B/C Overburden -A% . SOLIR .. |
Received 05/21/99 Collected QE/18/99 00:50
% eclide 26,0 % solids _86.0 Custody/6AF No B99-002-105  §89-003

2¢ ERR

ORIGINAL 2e¢ RER

DUPLICATR MOA REL QUALI-~ MDA QUALI- RPD 3¢ PROT
WLYTE pCi/g  (COUNT) pCi/g pCl/g TFIKRS TEST pCi/g (couwT) pCi/g FIRRE & TOT LIMIT|
ranium 233/334 0.503 0.14 0.062 1.0 J U 0.682 o.19 .32 7 26 7]
:anium 338 0.039 6.038 0.07 1.0 g ] 0.093  0.063 0.12 ] -
:anium 233 0.428 0.13 0.062 1.0 a ] 0.371 0.16 o.098 J 14 "
lutonium 228 0.017 0.0)4 0.062 1.0 u » -0.014 D.Ol‘l 0.068 g -
lutonium 239/240 0.034 0.045 0.065 1.0 u ) 0,038 0.043 0.084 U -

lckel €3 -0.428 1.8 2.5 30 L) ML -0.027 1.4 .1 ] -
sericium 241 0.007 0.01% 0.028 1.0 | Pt ] -0, 004 0.017 0.040 U -

wal Strontium 0.091 0.12 0.15 1.0 /] aR 0.146 0.14 0.18 v -
rassium 40 12.2 o.48 0.22 GAM 12.1 0.82 0.26 1 n
wbalt €0 '] 0.023 0,080 U GAM v 0.02¢ U -

wiom 137 15.4 6.12 0.045  0.10 GAM 17.2 0.14 0.05% 11 22
wopium 182 v 924 o010 U© GAM v 916 U .
iropium 154 ] 0.07% g.10 © QAN L] 0.083 U -
ropium 158 u ~0.1. 01 v GAM ] -023 v© -

wWium 226 0.483 0.067 0.07% 0,10 GAM 0.420 0.070 0.096 4 .
Wium 228 6.7%52 0.11 0.10 0.20 aaM 0.76¢ 0.11 0.11 2 44
orium 229 0.6a8 0.043 0.08% Gae 0.§71 0.049 0.067 7 s
orium 232 0.752 0.11 0.10 G 0.764  0.11 0.11 2 “
wriciua 241 o 0.17 ] GAM g 0.1% U -
andum 238 U 2.6 ] GAM u 3.1 L] -
anium 238 v 0,17 (] anM U 0,1y U© -

10 B/C Araas-Full Protocol

:-DUF#1 20857

Fage 1
MARY DATA SECTICH

Fage 11

cQC 035

Lab id IMANC
Protocol Hanfont
Vexrsion Yer 1.0
Form DND-DOF® ___
Version 3,06
Report date 01/22/93




NR0517e-03

TMA/RICHMOND
SNPLE DELIVERY GAOUP RO422

LAB CONTROL SAMPLE

tab Conerol Sssple

SDG 7227

Concact L. X, J’g@;ﬂﬂ, e

Lab zomple id N905176-03

Client/Cate mo Hapford . SDG-HOM22
€a3c no JRE-393-207928

Client sample i4 Lab Contyol Sample. .

Dept sample id 7137-903 Materisl)/Macrix S0IIp
: SAF No }§S-041
RESULT 2s EIR MDA RDL QUALE - ADDED 27 BRR REC  3s IMTS PROTOCOL
NOLYTE ptijy  ICOURT) PCi/g  pii/g FIERS TEST pCi/g pCli/g ¥ (TOTAL} LIMITS
Uraniun 231/234 4.9¢ 0.5%0 0.45 2.0 v 4.0 e.1» 103 70~130 80-120
oranium 23§ 3.99 0.7¢ 0.17 1.0 -] 1,92 0.16 102 €9-131 $0-120
Uranium 228 $.18 6.92 0.44 1.0 u 5.24 0.21 1] 72-128 80-120
Plutonius 238 $.27 0.38 0.01% 1.0 M| s.¢f 0.33 " 07-113  40-120
Plutontum 239/240 5.66 0.38 o.M 1.0 PO | 5.98 0.24 ’s 87-113 ®0-230
Mickel €3 185 3.9 1.9 30 NI_L| 168 §.7 M w116
Total Stroacium 3. 0.41 0.37 2.0 s | 12.6 0.50 104 93.227
Potazaiun &0 v 47 : v G
Cobalt &0 an 9.4 -S4, 0.0850 GaM { 187 7.5 95 77-3133 R0-120
Cesium 137 203 8.7 S ¢ 0.10 GaM | 203 4.3 o 76-124 80130
Eurcpium 153 L} a2 . 010 0w G
Burgpium 154 o 1 0.10 v Ont
Burcpium 1353 u i (- I 9.10 u GAM
Radium 236 v 1. o0 U GAM
Radium 228 ] 22 . 030 U GAM
Thorium 338 v 6.5 v GAN
Thorium 232. -] 22 L | GAM
Amarieivm 241 4] ’.e g G
Oranium 138 - § (14 1) Gad
TUraniuva 226 v 15 v GAM
160 K Area - Quick Turn
OC-LLY 30908
Lab sa IoAC
] Prococol Hapfoyd
IAB CONTROL SAMPLES Version Yer 1.0
Page 1 Foym DVRIECS
SIMARY DATA SECTION Verzion 2.0€.
Page 7 Report date 08/314/99
q-fﬂtu'
00036




N905178-04

TMA/RICHMOND

SAMPLE DELIVERY GROUP H0422

METHOD BLANEK

Method Blank

$DG 7137

Contact L.A. Johnsepn

Lab sample id [§808176:04
Dept semple id 73322004

Client/Case po Hanforg
Casze no TRB-GPR-207925

$pG-¥0422

Client =ample id Method Blank

a0

Material/Matrix SOLID
SAF Ko §33-083
RESULT 2¢ ERR MDA RDL QUALI-
ANALYTE CAS WO pci/g  (COUNT) pci/yg pCi/g FIERS TEST
Uranium 233/234 U-233/234 0 0.024 0.092 1.0 1] u
Uranium 235 15117-96-1 0.029  0.029 0-11 1.0 v v
Urapium 238 U-238 0 0.024 0.092 1.0 0 L §
Flutonium 238 13981-16-3 0.00% 0.010 0.017 1.0 u ]
Plutonium 235/249 PU~239/240 0 0.007 0.017 1.0 g PU
. Nickel 63 13991-37-9" -0.4852 1.1 2.0 30 v NI L
Total Strentium SR-RAD 0.036 0.4 .19 1.0 v SR
Potassium 40 13966-00-2 a 100 4] GAM
Cobalt 60 _101588-40-0 ] 11 0.050 U GAM
Cesium 137 10045-97-3 v 8.2 .20 U GAN
Europium 152 14683-23-9 4] T 0.20 U GAMN
Furopium 154 155§5-10-1 | a5 ¢.20 4] GAM
Puropium 1538 14351-16-3 v i - 0.10 +) GhM
Radium 2268 13982-63+) L+ e 0.10 o GAM
Radium 228 15262-20-1 U 33 . 0.20 U GANM
Thorium 228 14274-92-9 ] 9.0 ] GAM
Thorium 232 TH-232 U K F ] u GAM
Americium 241 14596-10-2 v 6.0 1+ GAM
Uranium 238 U-238 ] 1000 v GAM
Uranium 23 15117-96-1 v v GAM

100 H Area - Quick Tarn

QC-BLANK 1098¢

METROD RBLANKS
-pPage 1

SUMMARY DATA SECTION

Page 6

pOCcC3?

Lab id IMANG
Provocol Hagford
Version Ver 3,90 __
Form DVD-PE
Version 3,06 _
Report date 0B/14/99

QJ.;‘M




Date: 16

August 1999

To: Bechtel Hanford Inc. {technical representative)

From: TechLaw, Inc.

Project: 100-BC Areas - Full Protocol - Waste Site Group 3 Overburden
Subject: Inorganics - Data Package No. HO409-RLN (SDG No. H0409)

INTRODUCTION

This memo presents the results of data validation on Data-Package No. H0409-
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.

" Sample ID | Sample Date Media \'(ali't‘lﬂatrio_n | _ Analysis N
BOVFL1 05/18/99 | Sail C See note 1
BOVFL2 05/18/99 Sail c See note 1
BOVFL3 05/18/99 Soil c See note 1
BOVFL4 05/18/99 Soil c See note 1
BOVFL5 05/18/99 Soil C See note 1
BOVFLE 05/18/99 Soil c See note 1
BOVFM3 05/18/99 Sail c See note 1
BOVFM4 05/18/99 Soil c ' See note 1
BOVFMS 06/18/99 Soil c See note 1
BOVFM6 05/18/99 Soil c | See note 1

S e ——————
1 - ICP metals by 6010A (lead and total chromium); hexavalent chromium by 7196; mercury by 7471

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.
Appendix 2.
Appendix 3.
Appendix 4,
Appendix 5.

Glossary of Data Reporting Qualifiers

Summary of Data Qualification

Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation

cCCCol



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)
months for lead & total chromium; 30 days for chromium VI; and 28 days for
mercury. -

All holding times were acceptable.

s 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 gualification is
necessary.

All preparation blank results were acceptable although the target detection limits
(TDLs) for lead and chromium VI were exceeded.

Equipment Blanks
One equipment blank (BOVFM®&) was submitted for analysis. Chromium VI was

detected in the equipment blank and the target detection limit for lead was
exceeded. Under the BHI statement of work, no qualification is required.

000002



* 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
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.

o Precision

Laboratory duplicate sample analyses are used to measure iaboratory 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 laboratory duplicate results were acceptable.
Field Dupli
One sample duplicate pair (BOVFM4/BOVFMb5) was submitted for analysis. The

samples were compared using the same criteria as for a laboratory 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

c0CCOa



ensure that laboratory detection levels meet the required criteria. The following
had reported detection limits above their TDL: Chromium VI in all samples and lead
in sample BOVFL2, BOVFL5 and BOVFM6. Under the BHI statement of work, no
qualification is required. All other reported laboratory detection levels met the
analyte specific TDL or CRDL.

e Completeness

Data package No. HO409-RLN (SDG No. H0409) 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 sample BOVFL2, BOVFL5 and BOVFM6. 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, 7100 Area Remedial Action Samplinng and Analysis Plan,
U.S. Department of Energy, May 1998. '

Interoffice Memorandum 056910, 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 cortent 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 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).

Cc0CceCo



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

;

II SDG: H0409 ‘| REVIEWER: | DATE: 8/16/99 PAGE__]_OFJ_=||
' TLI
COMMENTS: No qualifiers assigned.
COMPOQUND QUALIFIER | SAMPLES AFFECTED| REASON

000G



Appendix 3

Qualified Data Summary and Annotated Laboratory Reparts
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INORGANIC ANALYSIS, SOL MATRIX, MG/KG Page_ 1 of 1
Project: BECHTEL-HANFORD
Laboratory: RECRA LabNet
Case |sDG: Hodo9
Sample Number BOVFL1 BOVFL2 BOVFL3 BOVFL4 BOVFLS BOVFLE BOVFM23 BOVFM4 BOVFMS BOVFM&E
Location Ovarburden CQverburden Cverburden Overburden Overburden Overburden Overburden Overburden Ovarburden Owverburden
Remarks Al A2 A3 Ad BS B6 B7 BB Duplicate Equip. Blank
Sample Date 5/18/99 5/18/99 5/18/99 5/18/98 5/18/99 5/18/99 5/18/99 5/18/99 5/18/99 5/18/98
Inorganics CRDL |Result Result G Rasult Rawult Resuit Q  |Result Result Result Rasuit Resuit {Q
Chromi {total} 0.5 B.4 7.8 8.6 9.1 B.9 8.9 8.5 7.8 893 0.33ju
Mercury 0.05 0.02 0.07|u 0.02 0.02 0.02|V 0.0% 0.02 0.02 0.02 0.02{U
Lead 2 a8 A.81U 5.9 4.3 4.0{U 4.5 5.21. 4.9 4.6 3.qu
Chromium V1 0.1 0.41 0.42|U 0.42 0.41 0.42(L 0.42 0.41 0.41 0.41 1.3

010000




Recra LabNet - Lionville

INORGANICS DATA SUMMARY REFORT O6/04/9%

CLIERT: TWU-HARFORD 393-002
WORK ORDER: 1030S8-001-001-3999-00

SAMFLE SITE ID ANALYTE
»EeDaPN IS EEABpSESFEFSaEpEEE SAEESESoegbEpARaNEREEARE
-001 BOVFLL Chromium, Total
Masrcury, Total
Lead, Total

=002 BOVTL2  Chromium, Tetal
Nercury, Total
Lead, Total

=003 BOVILY Chromium, Total
Merecury, Total
Lead, Total

-004 20VILA Chromium, Total
Mercury, Total .
Lead, Total

-008 BOVFLS Chromium, Total
Marcury, Total
Lead, Total

-006 BOVFLE Chremium, Total
' Mercury, Tetal
Lead, Total

-007 OV Chromium, Total
C Marcury, Total
Lead, Total

-008 BOVIN4 Chromium, Total
Mercury, Total
Lead, Total

RECRA LOT #: »2OUSLUAL

RESULT oNITS

LD D] ] aksadl

L MG/KG
0.02 u NO/K3
3.8 MWG/Xt
7.0 Na/X3

0.01 v MO/KA
3.y u MO/KQ

5.6 . Mo/xg
9.02 v MOG/XG
5.9 uO/Ka
9.1 ¥G/X0
0.02 u wa/xa
4.3 »a/xa
. “a/xa

0.02 u MO/RKO
4.0 u MNO/KG

a9 Ma/Ka
0.08 nG/Xa
4.5 wi/Xe
.5 NG/KG.

0.02 u Ma/KG
5.2 NG/XG

7.3 MO/ KG
9.02 u Ma/¥a
6.9 Na/xa

c0oG0i1

REFORTING

LINIT

'-"-...!---'
0.31
4.02
3.7

9.34
0.01
3.9

0.3a2
8.02
3.7

0.34
0.02
3.9

Q.24
0.03
4.0

0.33
9.03
3.8

0.38
0.02
4.1

.30
Q.02
3.4

DILUTION

FACTOR

LA L )t
1.0
1.0
1.9

1.0
2.0
1.0

1.0
1.0
1.0

1.0
1.0
1.9

3.0
3.0
1.0

3.0
1.0
1.0



Recra LabNet - Lionville

INORGARICS DATA SUMMARY REPORT O5/04/99

CLIENT: TNU-HANFORD B95-002
WORK CORDER: 10985-001-001-9%9%-00

SAMPLE SITE ID ANALYTE
LL L E LT PR L L ELE LD T 28 L 1]t o} EEAAASESERAtEEERERESERRE
~009 BOVINS Chremium, Total
Mercury, Total
Lead, Total
-010 BOVFHE Chromium, Total
Mercury, Total
Lead, Total

RECRA LOT #3 9905LO41

REPORTING
BEKSULTY  UNITS  LINIT

atssnenl sseEsE SEGERGaSAEER

9.3 MG/KG 0.36
0.02 u MNG/KG 6.02
4.6 NQ/KG 4:1
0.33 v WI/X0 ) 0.33
0.02 u MG/KO 0.02
3.9 u MO/XC 3.9

CoCe12

DILUTION

FACTOR

mAmEERane
1.0
1.0
1.0

3.0
1.0
1.0



Recra LabNet - Lionville

INORGANICS DATA SUMMARY REBPORT 05/28/99

CLIENT: TRU-HANFORD BS8-002 RACRA LOT #: 9305L041
WORK ORDER: 10985-001-001-595%-00
REPORTING
SEAMPLE aIT® ID ARALYTE RESULT UNITS  LIMIT
PEREREDE PR EERES USRI RREERDE LR L LS DL P YT LDttt - - [ Lt L 3
-001 BOVPLL % Sclida 2.8 % 0.01
Chromium VI 0.41 u MG/KG 0.41
-002 POVPL2 % Bclids 5.7 L] 0.01
Chromium VI 0.42 u MG/K3 .42
-003 BOVPL] " & Solids ’ L1 4 L 0.01
Chromium VI 0.42 u MG/KG 0.42
~004 BOVFL4 ¥ Bolids 6.8 L] 0.01
Chromiums VI 0.41 u, MG/XG .41
-00s BOVPLS % Sclids 2%.9 ¥ 0.01
Chromium VI 0.42 U MG/HG 0.42
-006 BOVPLE % Bolids 5.2 L 0.01
Chrowmium VI 0.42 U MG/KG 0.42
-007 BOVPN] % Solide 7.8 L] 0.01
Chromium VI 0.41 u MG/KG 0.41
-0os BOVFM4 % Sclida 7.3 L a.01
o Chromium VI 0.41 u MG/KG 0.41
-009 BOVFHE - 4§ Sclids 7.2 L ] 0.01
Chromium VI 0.41 u MG/KG 0.41
-010 BOVPNE & Sclids 100 L 0.01
Chromjium VI 1.3 NG/KG 0.40
ITAY A
(01610203 B¢

DILUTION

FACTOR

masREIER
1.0
1.0



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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RECRA
r@’ LabNet RIS

s A N
a division of Recra Environmental, Inc. ' - “{z\
Virtual Laboratories Everywhere JUN 1999 3
_ ,’;‘,‘_'f)E{g-, 'Ep b2
Recra LabNet Philadelphia B Data i
Analytical Report e log In ) vc‘:
\\ ™o, [+ v
£ h ’)
Client : TNU-HANFORD B99-002 W.04: 10985-001-001-9999-30°\962_9uy
RFWH# : 9905L041 Date Received: 05-21-99
SDG/SAF# ;: HO409/B99-002
METALS CASE NARRATIVE
1. This narrative covers the analyses of 10 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. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the control limits
of 90-110% (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 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 (LCS) 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)
controt limits. Refer to the Inorganics Precision Report.

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 analytical dats. Thercfore, this report should only be reproduced in its entirety of ¥ pages.

A f'iﬂ"ﬂ E "ﬁ'
208 Welsh Pool Road « Lionville, PA 16341-1333 + (610)-250-3000 + Fax (610) 280.3041 ~



12.  For the purposes of this réport, 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,

CRkge— A9
J. Michael Taylor - Date
Vice President
Philadelphia Analytical Laboratory

mid/m035-041
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RECRA
L 9 | abNet @%

v ‘.’J\.\\
- a division of Recra Environmental, Inc. ' fif?’ i ’:,,
Virtual Laboratories Everywhere 3 “JUN 1503
3 RECEMED
~ Recra LabNet Philadelphia \ Data

Analytical Report Log In

Client : TNU-HANFORD B99-002 W.0. # : 10985-001-001-9999-00

RFW# : 99051041 Date Received: 05-21-99
SDG# : H0409

SAF# : B99-002
INORGANIC CASE NARRATIVE
1. This narrative covers the analyses of 10 soil samples.

2. The sample was prepared and analyzed in accordance with the methods indicated 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% contro) limits.

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

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

V£ ©-9-99

J. Michael Taylor Date
Vice President
Philadelphia Analytical Laboratory

njp0S-04]

The results presented in this report relaie only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this repon are
integral parts of the analytical data. Therefore, this report should only be reproduced in its entirery of 13 pages.

208 Welsh Pool Road » Lionville, PA 19341-1333 « (610) 280-3000 + Fax }¢1X) 2603041 A
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Project Designation Sampling Location AF No. 15 Days !

100 BC Arcas - Full Protocol 100 B/C Overburden “A” 99-002 '
ce Chest No. Fleld Logbook No. Method of Shipment
L )13¢ EL 13273
hlpped To _ Offsite Property No. - ill of Lading/Air BIll No.
{19 A 770145 993§ 7751 63y
co.
* RileRrYY TFp b
POSSIBLE SAMPLE HAZARDSREMARKS Preservation Nowe None Cool 4C Nows Nose'
Type of Container ’ o "< 6 G
Ne, of Container{s) ! ! ! ! !
Special Hapdling and/er Storage Volume 0mi. €omi § 125mL 250ml 1000m1L
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roject Designation Sampling Location SAF No. 15 Days H
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—FMA/RECRA -
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M Rlec2p 2FRY
POSSIBLE SAMPLE HAZARDS/REMARKS Mone None Cool 4C Nowe Noms
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Type of Container F %G %G G
. No. of Container(s) ! ! ! '
Specisi Handling and/or Storage Volume 20mL doml | 123l 230mL | 100OmL
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Appendix 5

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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
—

VALIDATION

A B e/ D
LEVEL:

PROJECT: Joorkc Uxs¢ 3 ob OATA PACKAGE Ha‘(oc('
VALIDATOR: L | LAB: (ﬁec (& DATE: 7/27_'/9,-

CASE: | SDG: ;—}ai Ry

ANALYSES PERFORMED

O ctpace O CLP/GFAA O crmg O CLP/Cyanide [ O o
\fst-sasncp [ SW-BAE/GFAA %w-sun-m O sw-848 o CVT (=]
Cyenide :

aPLES/MATRIX Doy FLI  @ovEL2 @oVFLy QovFLY
Boubts  @oFLE  fz, Fa3 gwvFay  [JoUPus
QoN Fue -

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . ... ... Yes_ No ‘;;;)
Is a case narrative present? . . . . . . b e b e e e e .. @ No N/A
Comments: M

2. HOLDING TIMES e

Are sample holding times acceptable? . ... ... ..... {Yes /No N/A
Comments:

—ERG000R2



WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
" 3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on ail instruments? . . . . Yes

Are initial calibrations acceptable? ... ... ... ... . Yes

Are ICP interference checks acceptable? . . . . . ... ... . Yes

Were ICY and CCY checks performed on all instruments? . .. . . Yes

Are ICY and CCV checks acceptable? ., ., ..., ..., .. .. Yes

Comments:

4., BLANKS -
Were ICB and CCB checks performed for all applicabie analyses? Yes No [N/

Are ICB and CCB results acceptable? ., . . . . N
Were preparation blanks analyzed? . . . . . . N/A
Are preparation blank results accéptable? . . N/A
Were field/trip blanks analyzed? ., ... . . N/A
Are field/trip blank results acceptable? . . N/A
Comments:

M- EB CrvyL . €D

5. ACCURACY »

Were spike samples analyzed? . ., , . . . . . . . . .. ... E%é%; No N/A |
Are spike sample recoveries acceptable? . . . . . . . . ... No N
Were laboratory control samples (LCS) analyzed? . . ......Yes No [A/
Are LCS recoveries acceptable? ., ., ..., ... .......Yes NolN

Comments:

_af cocen

—1 T

! I

A 1 "



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

6. PRECISION

Were laboratory duplicates analyzed? . ... . ... ... {E%EE; No N/A
Are laboratory duplicate samples RPD values acceptable? . . . . 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? . . ... .. . . No N/A
Are field split RPD values acceptable? ... . ........Yes No Zfia
Comments:

7. FURNACE AA QUALITY CONTROL

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

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

Were analytical spikes performed as required? . ... . . . . . Yes

Are analytical spike recoveries acceptahle? . . . .. . . . . . Yes

Was MSA performed as required? . .. .. .. .. 4. ... . Yes

Are MSA results acceptable? . . . , . . v v v v v ¢« v s o o = « Yes

Comments:

-

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses?
Are all results supported in the raw data?
Are results calculated proper1y1
Do results meet the CROLS? . . . . . . . v v v o v o o o0 o

Comments: CR Ul all

Ll L] L] L ] L] L - L L]

N/A

Yeed LD 1S ML ond
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CLIKNT: TRU-HAANFCRD B35-003

Recra LabNet - Lionville

INORGANICS ACCURACY REPORT 0&/04/99

WORK ORDER: 10%85-001-001-5%9%-0¢

SANFLE

SITE ID

RECRA LOT #: 9305LD41

SPIKED INITIAL  SPIKED
SMMPLE RESULT  AMCUNT \AECOV

Chromium, Total
Mercury, Total
Lead, Total

am l..-'.. .....".

26.0 .4 1.3 96,2
9.19 0.02u  0.17 108.9
46.2 3.8 5.7 s

coCoL

DILUTION

FACTOR {SPK)

ELT U DL L L]
1.0
1.0
1.0

A8
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Recra LabNet - Lionville

INORGANICS METHOD BLANK DATA SUMMARY PAGR 05/28/%%

CLIENT: THU-HANFORD B95-002
WORK ORDER: 10385-001-001-955%95-00

RECRA LOT #: 9%0SL0D41

REPORTING
SAMPLE  SITR ID ANALYTE RESULT  UNITS  LINIT
EESbEwE mrEAbesSEabE Ll ] e -m aEbennE RN aensdhtbbs
BLANKIO  99LVIO42-MB1 Chremium VI 0.40 u NG/KG - 0.40

00COZS

DILUTION
FPACTOR

1.0
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CLIBNT: TNU-HANFORD B99-002

Recra LabNet - Licnville

INORGANICS PRECISION REPORT 05/28/99

WORK ORDER: 10985-001-001-3993-00

8AMPLR

~010REP

SITE ID

LI LT T UL

BOVFPME

RECRA IOT #: 9905LO41

INITIAL
ANALYTE RESULT REFLICATE RFD
Lt 1 ] anm m-Ew [ 1 ] L 2 411
% Solids 100 TR .0.070
Chromium Vi 1.3 1.4 7.3
.

000G LGS

BILUTION

PACTOR (RRP)

SUEBEESEERERE
1.0
1.0



JRPAR 248 GBS INFWIOBNEW 088 THE WAZZ2 80 A, B2 9NY

Review Comment Record (RCR) I. Date 2. Review No.
8/24/99 BHI/QA99016
3. Projeci 4. Page
Group 3 Overburden Page 1 of |
5. Document Number(s)Title(s) 6. Program/Project 7. Reviewer 8. Organizalion/Group 9. Location/Phone
Building Number
HO0409-TNU&RLN (SDG No. H0409) 100-BC Areas ~ Full Ciaude Stacey BHI/QA HO-16/372-9208
Protocol — Waste Site
Group 3 Overburden
1.  Commeat Swbmiits! Approval: 10. Agreement wilh indicated commen disposilion(s) I. CLOSED
Organizstion Masager (Opiioal) Reviewer/Poind of Contact gfa"z 2‘2 Reviewer/Point o:%
Date
Auvthoa/Originator Author/Originstor
12, 3. Commem(s)/Discrepancy(s) (Provide technical justification for the 14,
Item | comment and detailed reccommendation of the action required to correct/ Hold 16.
resolve the discrepancy/problem indicated.) Point } }35. Disposition (Provide justification if NOT accepled.) Status
I Inorganic: Page 2, Holding Times, first line has “ . . . 30 days for chrome VI;
..." The “chrome" should be “chromimm™. Cuvu.ﬁﬁ 8 ] z;/ 9y
2 | lnorganic: Page 010 needs paginsied. Cﬁﬁﬂ_ gl25/%2
3 Radiochemistry: Page 11, the CRDL for Eu-55, aud Cs-137 should be 0.05
not 0.1 co.ruuqii 8’/ 1§/¢,
4

2/T°A



SDG H0393 Inorganic ~ No comments.

SDG H0393 Rad

s 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 HO0409 Inorganic — No comments.
SDG HO409 Rad

e 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVFL1, BOVFLZ, BOVFL3, BOVFLA,
BOVFL6, BOVFM3, BOVFMG failed. Correct summary table and narrative. ¢ nnoghs”™

V 8’171‘:‘"



Comments — RL Weiss

SDG H0399 Rad

e 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
“J’ were applied to the data.

SDG H(434 Inorganic — No comments

SDG H0434 Rad

e 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 “J” flag to Am-241 results on pg. 14 (BOVF72).

SDG H0387 Inorganic — No comments

SDG H0387 Rad

e 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

e ACCURACY - MS failure was for Hg not Pb. Correct narrative, tables, and annotated results.

SDG H0437 Rad

s 100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVFK2, BOVFK4, BOVFKS failed. Correct
summary table and narrative.

¢  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

s 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

s  100-BC TDL for Eu-155 is 0.05 pCi/g. Sample numbers BOVLC4, BOVLCG 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,
BOVFLS6, BOVFM3, BOVFMSG failed. Correct summary table and narrative.



Review Comment Record (RCR) 1. Date 2. Review No.
8/24/99 BHI/QA99016

3. Project 4. Page
Group 3 Overburden Page 1 of 1

9. Location/Phone

5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group
Building Number 7
H0409-TNU&RLN (SDG No. H0409) 100-BC Areas — Full Claude Stacey BHI/QA HO0-16/372-9208
Protocol — Waste Site
Group 3 Overburden
17. Comment Submittal Approval: 10. Agreement 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(syDiscrepancy(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 Inbrganic: Page 010 needs paginated.

3 Radiochemistry: Page 11, the CRDL for Eu-155, and Cs-137 should be 0.05
not 0.1.
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5 Post-It" brand tax transmittal memo 7671 |#etpagess ]

uhcan
——— '.J L Duncan From R Clheistre
From: Co. Co.
?.:!‘t Dept. Phone #
Subject: Fax ¥ Fax # surden)
Jaanette -

| have finished reviewing the HO409 validation report. | only have one
change. In the radiochemistry peckage Bruce mentions analytes that are over

the deteclion limit. There are a couple of analyles misging fram his list.
in sampie BOVFL1 is above detection limits and eabpp
greater {han detection in samples BOVFL1, BOVFL2, BOVFL3, BOVFH4-BOVFLS,
BOVFMS, and BOVFMS,
! . 0
don't have sny cther changes “RoVELL -~ C5-(37 s a W < .
Thanks,
Tina Routt Cards a_‘_,\Q,.Z;\ Qo
CH2M Hill Richiand Office Fu-rss - s P

(508) 375-3444, ext. 211
(509) 375-5566 fax

/W

6/3)/ %%



Duncan, Jeanette M

From: Routt, Tina/RLO {troutt@CH2M.com]

Sent: Thursday, August 26, 1999 5:43 PM

To: Duncan, Jeanette/RLO-HAN

Subject: Review of Validation Report H0409 (Group 3 Overburden)
Jeanette -

| have finished reviewing the H0409 validation report. | only have one
change. In the radiochemistry package Bruce mentions analytes that are over
the detection limit. There are a couple of analytes missing from his list.

Cesium-137 in sample BOVFL1 is above detection limits and europium-155 is
greater than detection in sarmples BOVFL1, BOVFL2, BOVFL3, BOVFL4, BOVFLS,
BOVFM3, and BOVFMS.

I don't have any other changes.
Thanks,

Tina Routt

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



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: 23 July 1999

Information Request

HO0409 - Radiochemistry

Page 10 of the data package (gamma scan - method summary) indicates that sample
BOVFL1 was run 9 days later than the other samples

Sece ‘r-h'(J;z/g rz-’(}f for -,.(o/ae ong! € EN < '/21"7
Page 4 (method summaries - isotopic plutonium) of the data package indicates that
samples BOVFL4 and BOVFL6 were not run analyzed with the other samples of the SDG.

Dpbly gae'/"n"”" =r per P-’«f"\ﬂ""

Page 8 of the data package indicates that the strontium-90 analysis was conducted before

preparation. .
/ L4
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Thermo NUtech

2030 Wright Avenue

P.0Q. Box 4040

Richmond, CA 24804-0040

(510) 235-2633 - FAX (510) 235-0438

August 14, 1998

Ms. Joan Kessner

3190 George Washington Way
Richland, WA 99352

MSIN: H9-03

Reference: - P.O. #TRB-SBB-207925
Thermo Nutech N9-05-124-7128, SDG H0409, Supplemental Report

Dear Ms. Kessner:

The gamma spectroscopy planchets for the above referenced SDG were counted on dates from June 2
through June 7 with the QC LCS and blank counted on June 5 and 7 respectively. The planchet for sample
BOVFL1, however, was recounted on June 14, seven days after the last sample in the batch and the recount

~ data was reported. Enclosed is additional gamma spectroscopy data for Quality Control samples counted on
or near June 14, 1999. The data is supplied to support the gamma spectroscopy data for sample BOVFLA.
The additional gamma spectroscopy data was originally reported in BHI SDG H0422 (TNU N905124-7137).
The QC LCS was counted on June 14 and the QC Blank was counted on June 15. No other gamma
spectroscopy QC samples were analyzed on June 14 or 15 at Thermo Nutech.

Please call if you have any questions concerning this aditional data.

N. Joseph Verville
Senior Program Manager

Injv

Enclosure: data

A Subsidiary of Thermc Remediation, a Thermo Electron Company




SDG 7137

Contact L.A. Jochnson

TMA/RICHMOND

SAMPLE DELIVERY GROUP H0422

SAMPLE SUMMARY

Client Hanford

Contract TRB-SBB-207925%

Case no SDG-H0422

LAB CHAIN OF
CLIENT SAMPLE ID LOCATION MATRIX  LEVEL SAMPLE ID SAF NO  CUSTODY COLLECTED
BOVHJIO 116-H-7 S0LID N905178-01 B%9-041 B99-041-035 05/20/99 08:55
BOVHJI2 115-K-7 S0LID N90517B-02 PB99-041 B99-041-035 05/20/9% 09:10
Method Blank SOLID N905178-04 B99-041
Lab Control Sample SOLID N905178-03 B9%-041
Duplicate (N9305178-01) 116-H-7 SOLID N905176-05 B99-041 05/20/99 08:565

SAMPLE SUMMARY
Page 1
SUMMARY DATA SECTION
Page 1

Lab id TMANC

Protocol Hanford

Veraion Ver 1.0
Form DVD-CS

Version 3.06

Report dace 08/14/99

Q/gll‘(




5DE 7137

Contact L.A. Johnson

CHAIN OF
QC BATCH  CUSTODY

CLIENT SAMPLE ID

TMA/RICHMOND

SAMPLE DELIVERY GROUP HO422

QC SUMMARY

% SAMPLE

Client Hanford
Contract TRB-SBB-207925
Case no SDG-HD4Z22

DARYS SINCE LAB DEPARTMENT

MATRIX SOLIDS AMOUNT AMOUNT RECEIVED COLL SAMPLE ID SAMFLE ID

7137 B99-041-0358 BOVHIO SOLID 79.5 05/27/99 7 NS05178-01 7137-001
BOVHJ1 SOLID 93.1 05/27/%9 7 NS05178-02. 7137-002
Method Blank SOLID N905178-04  7137-004
Lab Control Sample SOLID NSQS178-03 7137-003
Duplicate (N90S178-01) SOLID 79.5 05/27/99 7 N905178-0S 7137-005
Lab id TMANC

Protocol Hanford

QC SUMMARY Version Ver 1.0

Page 1

SUMMARY DATA SECTION
Page 2

Form DVD-QS
Version 3.06
Report date 08/14/59

(}, gl



TMA/RICHMOND

SAMPLE DELIVERY GRCUP H0422

N905178-04 Method Blank
METHOD BLANK
SDG 7137 Client/Case no Hanford SDG-HD422
Contact L.A. Johnson Cage no TRB-SBB-207925
Lab sample id N905178-04 Client sample id Method Blank
Dept sample id 2137-004 Material /Matrix SOLID
SAF No B99-041
RESULT 20 ERR MDA RDL QUALI -
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS  TEST
Uranium 233/234 U-233/234 0 0.024 0.0582 1.0 4] u
Uranium 236 15117-96-1 0.029 0,029 0.11 1.0 U U
Uranium 238 TU-238 [+} 0.024 0.092 1.0 U 1t}
Plutonium 238 13%81-16-3 0.005 0.010 0.017 1.0 U PU
Plutonium 239/240 PU-239/240 0 0.007 0.017 1.0 U PU
Nickel 63 13981-37-8 -0.451 1.1 2.0 30 U NI_L
Total Strontium SR-RAD 0.016 0.14 0.19 1.0 u SR
Potassium 40 13966-00-2 U 100 U GAM
Cobalt €0 10198-40-0 U 11 0.050 u GAM
Cesium 137 10045-97-3 U 8.7 0.10 U GAM
Europium 152 14683-23-9 u 1% 0.10 u GAM
Europium 154 15585-10-1 U 19 0.10 U GAM
Eurcpium 155 14391-16-3 u 11 0.10 u GAM
Radium 226 13982-63-3 U 18 0.10 u GAM
Radium 228 15262-20-1 U 33 0.20 U GAM
Thorium 228 14274-82-9 U 9.0 1) GAM
Thorium 232 TH-232 U 33 U GAM
Americium 241 14596-10-2 U 6.0 u GAM
Uranium 238 U-238 U 1000 U GAM
Uranium 235 15117-96-1 U 20 u GAM
100 H Area - Quick Turn
QC-BLANK 30986
Lab id TMANC
Protocol Hanford
METHOD BLANKS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 3.06
Page 6 Report date 08/14/99

Q\,qpv{




TMA/RICHMOND

SAMPLE DELIVERY GROUF HO422

NS05178-03 Lab Control Sample
LAB CONTROL SAMPLE
SDG 7137 Client/Case no Hanford SDG-H0422
Contact L.A, Johnschn Case no TRB-SBB-207925
Lab sample id N905178-03 Client esample id Lab Contyol Sample
Dept sample id 7137-003 Material/Matrix OLI
SAF No B99-041
RESULT 2¢ ERR MDA RDL QUALI~ ADDED 2¢ ERR REC 30 LMTS PROTOCOL
ANALYTE pCi/g (COUNT) pCi/g pCi/g FIERS TEST ©pCl/g pCi/g 7 (TOTAL) LIMITS
Uranium 233/234 4.98 0.%0 0.45 1.0 u 4.83 0.1% 103 70-130 80-120
Uranium 235 3.99 0.76 0.17 1.0 U 3.92 0.18 102 §9-131 80-120
Uranjum 238 5.14 0,92 0.44 1.0 u 5.24 0.21 98 72-128 80-120
Plutonium 238 5.27 0,38 0.015 1.0 0] 5.66 0.23 93 87-113 80-120
Plutonium 239/240 5.66 0.38 0.015 1.0 PO 5.95 0.24 95 87-113 80-120
Nickel 63 165 3.9 1.9 30 NI_L| 168 6.7 98 84-116
Total Strontium 13.1 0.41 0.17 1.¢ SR 12.6 0.50 104 83-117
Potassium 40 u 47 U GAM
Cobalt 60 177 9.6 5.4 0.050 GAM 187 7.5 95 77-123 80-120
Cegium 137 203 0.10 GAM 208 8.3 o8 76-124 B0-120
Europium 152 u 12 0.10 o GAM
Europium 154 15} 11 0.10 5 GAM
Europium 155 u 10 0.10 g GAM
Radium 226 u 7.7 D.ro &) GAM
Radium 228 4] 22 0.20 u GAM
Thorium 228 Ry 6.5 U GAM
Thorium 232 u 22 u GAM
Americium 241 U 9.4 u GAM
Uranium 238 u €90 u GAM
Uranium 235 u 15 u GAM

100 H Area - Quick Turn

QC-LCS 30985

LAB CONTROL SAMPLES
Page 1
SUMMARY DATA SECTION
Page 7

Version
Foxrm
Version
Report date

Lab id TMANC

Protocol

Hanford
ver 1.0
DVD-1CS
3_06
08/14/99
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TMA/RICHMOND

Test GAM_ Matrix SOLID __
SDG 1137
Contact L.A. Johnson

SAMPLE DELIVERY GROUP HO422

METHOD SUMMARY
GAMMA SCAN
GAMMA SPECTROSCOPY

Case

Client Hanford
Contract TRB-SBR-207925

no SPGE-HO422

RESULTS

LAB RAR SUFP-
CLIENT SAMPLE ID SAMPLE ID TEST FIX PLRNCHET Cobalt 60 Cesium 137
Preparation batch 6880-125
BOVRHJIO N8G5178-01 7137-001 108 440
BOVHI1 N905178-02 7137-002 u 0.153
BLK {QC ID=30986) N305178-04 7137-004 U U
LCS (QC ID=30985) N905178-03 7137-003 ok ok
Duplicate (N905178-01) N905178-05 7137-005 ok ok
Nominal values and limits from method RDLs (pCi/g) 0.050 0.10

100 H Area - Quick Turm

METHOD PERFORMANCE

LAB RAW SUF- MAX MDA RALIQ PREP DILU- YIELD EFF COUNT FWHM DRIPT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/fg g FAC TION L L min keV XeV HELD PREPARED YZED DETECTCR
Preparation batch 6880-12% 20 prep error 15.0 ¥ Reference Lab Notebook 6880 pg.125
BOVHJIO NS05178-01 4.8 6E9 394 25 06/07/99 06/14 MB,06,00
BOVHJI1 N505178-02 D.06% 663 401 23 06/07/9% 06/12 ©2,03,00
BLK (QC ID=309B6) N905178-04 16 1.00 410 06/07/99 06/15 01,01,00
LCS (QC ID=30985}) NS05178-03 12 1.00 489 06/07/99 06/14 01,04,00
Duplicate (N$05178-01) N9051768-05 4.6 €63 415 26 06/07/99% 06/15 MB,06,00
(QC ID=30987}
Nominal values and limits from method 0.050 198 100 180
PROCEDURES REFERENCE GAMMAHI AVERAGES 1 2 8D MDA 1.5 + _13
EP-060 Soil Preparation, rev 0 FOR § SAMPLES YIELD +
EP-100 Ge{Li) Preparation for Envircnmental Samples,
rev O
Lab 1d TMANC
Protocol Hanford

METHOD SUMMARIES
Page 4
SUMMARY DATA SECTION
Page 14

Version Ver 1.0
Form DVD-CMS
Veraion 3.06

Report date 08/14/99
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THE FOLLOWING FILE(S) ERARSED
FILE FILE TYPE OPTION TEL NO. PAGE  RESULT
831  MEMORY TX 3755151 av-u7 oK

" [ [XITIT] [)

ERRORS

1) HANG UP OR LINE FARIL 2) BUSY 3) NO ANSWER 4) NO FACSIMILE CONNECTION

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: 23 July 1999

Information Request

H0409 - Radiochemistry



FAX
TECHLAW, INC.

451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christiah

Pages: 1

Date: 23 July 1999

Information Request

HO0409 - Radiochemistry

Page 10 of the data package (gamma scan - method summary) indicates that sample

BOVFL1 was run 9 days later than the other samples
Sccl ‘n“){(rl)f‘/g -"Zf"z’ for yottel Vions GEI? << "'47”7

Page 4 (method summaries - isotopic plutonium) of the data package indicates that
samples BOVFL4 and BOVFL6 were not run analyzed with the other samples of the SDG.

ﬂpp/;v 304/""7“’" =7 p¥ Pfd(?f‘ﬂ'"“

Page 8 of the data package indicates that the strontium-90 analysis was conducted before

preparation. .
o
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Thermo NUtech

2030 Wright Avenue

P.O. Box 4040

Richmond, CA 94804-0040

(510) 235-2633 « FAX (510) 235-0438

August 14, 1998

Ms. Joan Kessner

3180 George Washington Way
Richland, WA 99352

MSIN: H8-03

Reference: P.O. #TRB-SBB-207925
Thermo Nutech N9-05-124-7128, SDG H0409, Supplemental Report

Dear Ms. Kessner:

The gamma spectroscopy planchets for the above referenced SDG were counted on dates from June 2
through June 7 with the QC LCS and blank counted on June 5 and 7 respectively. The planchet for sample
BOVFL1, however, was recounted on June 14, seven days after the last sample in the batch and the recount
data was reported. Enclosed is additional gamma spectroscopy data for Quality Control samples counted on
or near June 14, 1999, The data is supplied to support the gamma spectroscopy data for sample BOVFL1.
The additional gamma spectroscopy data was originally reported in BHI SDG H0422 (TNU N905124-7137}.
The QC LCS was counted on June 14 and the QC Blank was counted on June 15. No other gamma
spectroscopy QC samples were analyzed on June 14 or 15 at Thermo Nutech.

Please call if you have any questions concerning this aditional data.

Sincerely,

N. Joseph Verville
Senior Program Manager

Injv

Enclosure: data

A Subsidiary of Thermo Remediation, a Thermo Electron Company




SDG 7137

Contact L.A, Johnson

TMA/RICHMOND

SAMPLE DELIVERY GROUP H0422

SAMPLE SUMMARY

Client Hanford

Contract TRB-SBB-207928

Case no SDG-HO422

LAB CHAIN OF
CLIENT SAMPLE ID LOCATION MATRIX  LEVEL SAMPLE IDP SAF NO  CUSTODY COLLECTED
BOVHID 116-H-7 SOLID N%05178-01 B95-041 B59%-041-035 05/20/99 08:55
BOVH.I1 116-H-7 BOLID N9D5178-02 B99-04]1 B99%-041-035 05/20/99 09:10
Method Blank SOLID N905178-04 B99-041
Lab Control Sample SOLID N905178-03 BS9I-041
Duplicate (N$05178-01) 116-H-7 SOLID N905178-05 B99-041

05/20/99 08:55

SAMPLE SUMMARY
Page 1
SUMMARY DATA SECTION
Page 1

Lab id TMANC
Protocel Hanford
Version Ver 1.0
Form DVD-CS
Version 3,06

Report date 08/18/99

Q/(d"l




SDG 7137

Contact L.A. Johnson

TMA/RICEMOND
SAMPLE DELIVERY GROUF H0422

QC SUMMARY

Client Hanford

Contract TREB-SBE-2070525

Case no SDG-HO422

CHAIN OF % SAMPLE BASIS DAYS SINCE LAB DEPARTMENT
oC BATCH CUSTODY CLIENT SAMPLE ID MATRIX SOLIDS AMOUNT AMOUNT RECEIVED COLL: SAMPLE ID SAMPLE ID
7137 B99-041-035 BOVHJO SOLID 78.5 05/27/99 7 N905178-01 7137-001
BOVHJ1 SOLID 93.1 05/27/9% 7 N9S05178-02  7137-002
Method Blank SOLID N905178-04 T137-004
Lab Control Sample SCLID N905178-03 7137-003
Duplicate (N905178-01} SOLID 79.5% 05/27/99 7 N905178-05 7137-005
Lalb id TMaNC
Protocol Hanford
QC SUMMARY Version Ver 1.0
Page 1 Form DVD-Q8___
SUMMARY DATA SECTION Version 3.06
Page 2 Report date 08/14/99

q,gm(




TMA/RICHMOND

SAMPLE DELIVERY GROUP H0422

N905178-04 Method Blank
METHOD BLANK
sDG 7137 Client/Case no EHanford SDG-H0422
Contact L.A. Johnson Case no TRB-SBB-207925
Lab sample id NS05178-04 Client sample id Method Blank
Dept sample id 7137-004 Material/Matrix SOLID
SAF No B99-041
RESULT 2¢ ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pci/g FIERS  TEST
Uranium 233/234 U-233/234 0 0.024 0.092 1.0 u U
Uranium 235 15117-96-1 0.028 0.029 0.11 1.0 U U
Uranium 238 U-238 0 0.024 0.092 1.0 u u
Plutonium 238 13981-16-3 0.005 0.010 0.017 1.0 u PU
Plutonium 239/240 PU-239/240 0 0.007 0.017 1.0 u PU
Nickel 63 13981-37-8 -0.451 1.1 2.0 30 u NI_L
Total Strontium SR-RAD 0.016 0.14 0.19 1.0 u SR
Potassium 40 13966-00~-2 U 100 U GAM
Cchalt 60 .10198'40'0 U 11 0.050 u GAM
Cesium 137 10045-97-3 u 8.7 0.10 U GAM
Burcpium 152 14683-23-9 u 19 0.10 U GAM
Europium 154 15585-10-1 u 19 0.10 u GAM
Europium 155 14391-16-3 u 11 0.10 U GAM
Radium 226 13982-63-3 u 18 0.10 U GAM
Radium 228 15262-20-1 U 33 0.20 U GAM
Thorium 228 14274-82-9 U 9.0 u GAM
Thorium 232 TH-232 o 33 U GAM
Americium 241 14596-10-2 u 6.0 U GAM
Uranium 238 U-238 u 1000 u GAM
Uranium 235 15117-96-1 u 20 u GAM

100 H Area - Quick Turn

QC-BLANK 30986

METHCD BLANKS
Page 1
SUMMARY DATA SECTION
Page 6

Lab id TMANC
Protocol Hanford
Version Ver 1.0
Form DVD-DS
Version 3.06

Report date 08/14/%9
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TMA/RICHMOND
SEMPLE DELIVERY GROUP H0422

N905178-03 Lab Control Sample
LAB CCNTROL SAMPLE
SDG 7137 Client /Case no Hanford SDG-H0422
Contact L.A. Johnson Case no TRB-SBE-207925
Lab sample id N$0S5178-03 Client sample id Lab Control Sample
Dept sample id 7137-003 Material/Matrix SOLID
SAF No B29-041
RESULT 2¢ ERR MDA RDL QUALI- ADDED 2¢ ERR REC 3g LMTS PROTOCOL
ANALYTE pCi/g  (COUNT} pCi/g pCl/yg FIERS TEST pCi/g pCi/g % {TOTAL) LIMITS
Uranium 233/234 4.98 0.%0 0.45 1.0 u 4.83 0.19 103 70-130 80-120
Uranium 235 3.89 0.76 0.17 1.0 U 3.92 0.16 102 69-131 B80-120
Uranium 238 £.14 0.92 0.44 1.0 u 5.24 0.21 98 72-128 80-120
Plutonium 238 5.27 0.36 0.015 1.0 PU 5.66 0.23 93 87-113 80-120
Plutonium 239/240 .66 0.38 0.015 1.0 Py £.85 0.24 95 87-113 80-120
Nickel 63 165 3.9 1.9 30 NI_L| 168 6.7 98 Ba-116
Total Strontium 13.1 0.41 c.17 1.0 SR 12.6 0.50 104 83-117
Potassium 40 u 47 0 GAM
Cobalt 60 177 5.4 0.050 GAM 187 5 L1 77-123 B0-120
Cegium 137 203 8.7 5.6 0.10 GaM 208 8.3 L] 76-124 BO-120
Europium 152 4} 12 0.10 LV} GAM
Eurcopium 154 ) 11 0.10 u GAM
Europium 155 u 10 0.10 U GAM
Radium 226 u 1.7 0.1¢ U GhM
Radium 228 u 22 0.20 U GAM
Thorium 228 ‘u 6.5 u GAM
Thorium 232 u 22 U GAM
Americium 241 U 9.4 U GAM
Uranium 238 U 6380 U GAM
Uranium 235 o} 1s u GAM
100 H Area - Quick Turn
QC-LCS 30985
Lab id TMANC
Protocol Hanford
LAR COWTROL SAMPLES Version Ver 1.0
Page 1 Form DVD-LCS
SUMMARY DATA SECTION Version 3,06
Page 7 Report date 08/14/99
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TMA/RICHMOND

SAMPLE DELIVERY GROUFP H0422

Test GAM_ Matrix SOLID
SDG 7137 METHOD SUMMARY
Contact L.A. Johnson GAMMA SCRN
GAMMA SPECTROSCOPY

RESULTS

LAB RAW SUP-

CLIENT SRMPLE ID SAMPLE ID TEST FIX PLANCHET Cobalt 60 Cesium 137

Client Hanford

Contract TRB-SBB-20792%

Caze no SDG-HO0422

Preparation batch 6880-125

BOVHJIOQ N905178-01 7137-001 108 440
BOVHI1 N905178-02 7137-002 u 0.153
BLK (QC ID=30886} N905178-04 7137-004 u u
LCS (QC ID=30%85} N$05178-03 T137-003 ok ok
Duplicate (N905178-01) N9O5178-05 7137-005 ok ok
Nominal values and limits from method RDLs (pCi/fg) 0.050 .10

100 H Area - Quick Turn

METHOD PERFORMANCE

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

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % ¥ min keV KeV HELD PREPARED YZED DETECTOR
Preparation hatch 6880-125 2¢ prep errer 15.0 § Reference Lab Notebock €880 pg.125

BOVHIO N905178-01 4.8 669 394 25 06/07/9% O06/14 MB,06,00
BOVHJI1 ¥905178-02 D.06% E63 401 23 06/07/99 06/12 02,03,00
BLK (QC ID=30986) N905178-04 16 1.00 410 06/07/99 06/15 01,01,00
LCS (QC IDw30985) N905178-03 12 1.00 483 06/07/99 06/14 01,04,00
Duplicate (N305178&-01) N905178-05 4.6 569 415 26 08/07/99 06/15 MB,06,00

{QC ID=30987)
Nominal values and limits from method 0.050 158 100 180
PROCEDURES REFERENCE ~ GAMMAHI AVERMGES & 2 8D MDA 1.5 + _13

EP-060 S0il Preparation, rev 0
EP-100 Ge(Li) Preparation for Environmental Samples,
rev 0 ‘

METHOD SUMMARIES
Page 4
SUMMRRY DATA SECTION
Page 14

FOR 5 SAMPLES

YIELD E

Version Ver

Lab id TMANC
Protocel Hanford

Form DVD-CMS
Version 3.06

Report dace £8/14/99

1.0
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H040%9

ALPHA SPECTROSCOPY

Client Ranford

METHOD SUMMARY Contract TRB-SBBE-207925

PLUTONIOM, ISOTCPIC IN SOLIDS Case no SDG-HO409

PERFORMANCE

LAB RAM SUF- MAX MDA ALIQ PREP DILU- YIELD EFP COUNT FWHM DRIFT DAYS

ANAL-~-
BAMPLE ID EAMPLE ID TEST FIX pCi/g g FAC TION ¥ % min keV XeV HELD PREPARED YZED DETECIOR
Preparation batch €880-096 20 prep error 5.0 ¥ Reference Lab Notebook 6880 pg.%6
30VFLL N905124-01 0.068 0.500 57 596 16 06/03/99%9 0&/03 8S-016
BOVFL2 N905124-02 0.074 0.500 53 599 16 06/03/9%9% 06/03 S8-001
BOVFL3 N905124-03 ¢.066 0O.500 ’ 68 599 16 06/03/99 06/03 858-002
BOVFLA N905124-04 0.061 0.500 68 815 . 25 06/03/99 06/12 SS-034
BOVFLS N305124-05 0.087 0.500 57 527 17 06/03/99 06/04 SS-008
BOVFLS N905124-06 0.042 0.500 65 1027 20 06/03/9% 06/07 SS-002
BOVFPM3 N905124-07 0.067 0.500 (3 526 17 06/03/99 06/04 SS5-014
BOVFMA N905124-08 0.068 G.500 66 526 17 06/03/99 06/04 S85-001
BOVFMS N905124-09 0.070 0.500 72 526 17 06/03/99 06/04 SS-002
BOVFME N905124-10 0.066 0,500 64 526 17 06/03/99 06/04 S55-004
BLK (QC ID=30856) N505124-12 0.051 ©.500 67 793 06/03/%9 06/04 SS5-001
LCS (QC ID=30855) N505124-11 0.045 0.500 85 596 06/03/99 06/03 S5-014
Duplicate {N905124-01) N905124-13 D.06% O.500 55 793 17 06/03/99 06/04 SS-002
{OC ID=30657) '
Rominal values and limits from method i.0 0.500 20-105 10 100 180
PROCEDURES REFERENCE  PUPLATE AVERAGES & 2 SD MDA __0.064 & __0.024
EP-060 So0il Preparation, rev 0 FOR 13 SAMPFLES YIELD __65 3 17
EP-070 Soil Dissolution, rev 0 -
EP-%40 Plutonium Purification, rev ¢
EP-008 Heavy Elements Electro.plating. rev 0
1
Lab id TMANC
Protocol Hanford
METHOD SUMMARIES ) Version Ver 3.0
Page 4 Form DVD-CMS
SUMMARY DATA SECTION Version 3.06
Page 25 Report date 07/22/99




BHI Sample Management
Phone: (509) 372-93406
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FAX
TECHLAW, INC.

451 Hills, Suite 23
Richland, WA 99352
509-375-56467
509-375-5151 (fax)

Tu: Jeanctte NDuncan

From: Bruce Christian

Pages: |

Date: 30 July 1999

Information Request - RESUBMITTAL

110409 - Radiochemistry -

Page 10 of the data package (gamma scan - method summary) indicates that sample
BOVI'L] was run 9 days later than the other samples

INFORMATION RECEIVEDY v

Page 4 (method summaries - isotopic plutonium) of the data package indicates that
samples BOVFL4 and BOVFLG were not run analyzed with the other samples of the SDG.

SAMPLE BOVFL4 IS NOT MENTIONED IN 'TH'EIR RESPONSE (NEW CASL:
NARRATIVE) '
BOUVFLY w/aT nd‘) re< cend f"{ DeFe thoew is AsFe

for inits/ - w55 AT Covitl! sk Phir ool cith adhe oy A
fwvse)
P'l;,c R Gf the data package indicates that the strontium-90 analysis was conducted before

preparation,

THETR RESPONSE DOES NOT PROVIDE ANY FURTHER INFORMATION AS TO
PREPARATION DATES VERSUS ANALYSIS DAS

/\jc’tjr[ rheob P P b



Test SR Matrix SQLID
5DG 7128
Contact L.A. Johnson

METHOD PERFORMANCE

TMA/RICHMOND
SAMPLE DELIVERY GROUP HO409

METHOD SUMMARY
TOTAL STRONTIUM IN SOIL
BETA COUNTING

Client Hanford

Contract TRB-SBB-20792%

Case no SDG-HO040Q9

LAB RAW 5SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-
CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION % min keV KeV HELD PREPARED YZED DETECTOR
Preparation batch 6880-096 20 prep error 10.0 ¥ Reference Lab Rotebook 6880 pg.%96
BOVFL1 N805124-01 0.18 1.00 84 400 14 05/31/5% 06/01 GRB-201
BOVFL2 N905124-02 D.18 1.00 :¥ 200 14 05/31/99 06/01 GRB-202
BOVFL3 N905124-03 0.43 1.00 30 400 14 05/31/99 06/01 GRB-203
BOVFLA N905124-04 0.16 1.00 91 400 14 05/31/99 06/01 GRB-204
BOVFLE N905124-05 0.15 1.00 90 400 14 05/31/99 06/01 GRB-205
BOVFL6 N905124-06 4.15 1.00 96 400 14 05/31/99 06/01 GRB-206
BOVFM3 N905124-07 0.16 1.00 90 400 14 0S/31/%% 06/01 GRB-207
BOVFM4 N9G5124-08 0.18 1.00 88 400 14 05/31/9% 06/01 GRB-208
BOVFMS N905124-09 0.15 1.00 92 400 14 05/31/99 06/01 GRB-229
BOVFMe N905124-10 0.186 1.00 82 400 14 05/31/99 06/01 GRB-230
BLK (QC ID=30856) NS05124-12 0.17 1.00 75 400 05/31/9% 06/01 GRB-203
LCS {QC ID=30855) N905124-11 0,19 1.00 72 400 05/31/99% 96/01 GRB-231
Duplicate (N905124-01) N905124-13 0.15 1.00 89 400 14 05/31/99 06/01 GRB-204
(QC ID=30857)
Nominal values and limits from method 1.0 1.00 100 180
PROCEDURES RP-500 Strontium - Initial Separation, rev 0 AVERAGES & 2 SD MDA 0.18 # 0,15
RP-518 Strontium-89,90 Demounting and Yttrium FOR 13 SAMPLES YIELD 82 E 34
Purification, rev 0
Lab id TMANC i
Protocol Hanford
METHOD SUMMARIES Version Ver 1.0
Page 8 Form DVD-OMS
SUMMARY DATA SECTION Version 3.06
Page 29 Report date 07/22/99
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THE FOLLOWING FILE(S) ERASED
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ERRORS
1) HANG UP OR LINE FRIL 2) BUSY 3) NO ANSKER 4) NO FACSIMILE CONMNECTION
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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 Christiin
Pages: 1

Date: 23 July 1999
Information Request

H0409 - Radiochemistry

. Page 10 of the data package (gamma scan - method summary) indicates that sample
BOVFL1 was run 9 days later than the other samples

. Page 4 (method summaries - isotopic plutonium) of the data package indicates that
samples BOVFL4 and BOVFL6 were not run analyzed with the other samples of the SDG.

. Page 8 of the data package indicates that the strontium-90 analysis was conducted before
preparation.
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FAX
TECHLAW, INC.

451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette NDuncan

From: Bruce Christian

Pages: |

Date: 30 July 1999

Information Request - RESUBMITTAL
110409 - Radiochemistry -

. Page 10 of the data package (gamma scan - method summary) indicates that sample
BOVFEL] was run 9 days later than the other samples

INFORMATION RECEIVEDY ¢

. Page 4 (rhelhod summaries - iso1opic plutonium) ol'the data package indicates that
samples BOVFLA4 and BOVFL6 were not run analyzed with the other samples of the SDG.

SAMPLE BOVFL4 1S NOT MENTIONED IN THEIR RESPONSFE (NEW CASE
NARRATIVE)

o Page 8 of the data package indicates that the strontium-90 analysis was conducted before
preparation.

THETR RESPONSE DOES NOT PROVIDE ANY FURTHER INFORMATION AS TO
PREPARATION DATES VERSUS ANALYSIS DATES



FAX
TECHLAW, INC.

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

Date: 22 July 1999
Information Request

H0409 - Radiochemistry

Page 8 of the data package indicates that the strontium-90 analysis was conducted before
preparation.
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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 Christién
Pages: 1

Date: 22 July 1999
Information Request

HO0409 - Radiochemistry

Page 10 of the data package indicates that the gamma spec duplicate was run 7 days before the
original.



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

H0409 - Radiochemistry

Page 4 (method summaries - isotopic phitonium) of the data package indicates that samples
BOVFL4 and BOVFL6 were not run with the sample data group.



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: 22 July 1999
Information Request

HO0409 - Radiochemistry

Page 10 of the data package (method summaries) indicates that sample BOVFL1 was run 9 days
later than the other samples despite having the lowest sample number in the SDG.



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: 22 July 1999
Information Request

H0409 - Radiochemistry

The method blank MDAs are up to 9200 times the TDL. Is this information accurate?



