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Date: 9 March 2000

To: Bechtel Hanford, Inc. {technical representative)

From: TechLaw, Inc.

Project: 105-F/DR Phase lll Below-grade Areas Sampling and Analysis
Subject: Radiochemistry - Data Package No. WO3005A-QES & WO03005B-QES

B 1: )

INTRODUCTION APR 25 2000

This memo presents the results of data validation on Summary DataEQ:Mg Nos.
WO3005A-QES and WO3005B-QES which were prepared by Quanterra
Environmental Services. A list of samples validated along with the analyses
reported and the requested analytes is provided in the following table.

~ Sample ID Semple Date | Media

|| BOXB60O 1/5/00 Solid c See note 1
BOXB61 1/5/00 Solid C See note 1
BOXB62 1/5/00 Solid c Ses note 1
BOXBE3 1/5/00 Salid C See note 1
BOXB64 1/5/00 Solid C See note 1

|| BOXBG6SE 1/6/00 Salid C See note 1

|| BOXB66 1/5/00 Solid c Ses note 1

" BOXB67 1/6/00 Solid c See note 1
BOXEGB 1/6/00 Solid C See note 1 ||
BOXB69 1/6/00 Solid C See note 1 «
BOXB70 ' 1!6/00. Solid c See note 1
BOXB71 1/6/00 Solid Cc See note 1 ||
BOXB72 1/6/00 Solid c See note 1 I\
BOXB73 1/6/00 Solid C See note 1
BOXBH5 1/3/00 Solid Cc Sear note 1
BOXBHS 1/3/00 Solid C Sea note 1
BOXBH7 1/3/00 Solid C See note 1
BOXBHS8 1/3/00 Solid C See note 1 ||

1- Gamma spectroscopy; alpha spectroscopy (isotopic plutonium and americium-241); total strontium;
nickel-63; tritium; carbon-14; technetium-99.
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Data validation was conducted in accordance with the BHI validation statement of
work and the “Sample and Analysis Plan for 105F and 105DR Phase |1l Below

Grade Structures and Underlying Soils” (DOE/RL-99-35). Appendices 1 through 5
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

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

DATA QUALITY OBJECTIVES
* Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analysis is
6 months with liquid scintillation requiring analysis within 7 days of distillation.

Due to the analysis being conducted 9 days after distillation, the nickel-63
results in samples BOXB60, BOXB61, BOXB62, BOXB63, BOXB64, BOXB6S5,
BOXB66, BOXBH5, BOXBH6, BOXBH7 and BOXBHS8 were qualified as estimates
and flagged “J”".

All other 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: Al! 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 laboratory blank contamination, the carbon-14 results in samples

BOXB67, BOXB68, BOXB70, BOXB71, BOXB72 and BOXB73 were qualified as
estimates and flagged “J”.
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Due to laboratory blank contamination, the nickel-63 results in samples
BOXB67, BOXB68, BOXB70, BOXB72 and BOXB73 were qualified as estimates
and flagged “J”.

All other laboratory blank results were acceptable.
Field Blanks

One equipment blank (BOXBH5) was submitted for analysis. Strontium-90 and
carbon-14 were detected in the equipment blank. Under the BHI statement of
work, no qualification is required. All other field duplicate results were
acceptable.

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 is 70-130% (80-120% for
gamma spectroscopy). 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.

Due to a matrix spike recovery of 69%, all nickel-63 results in samples BOXB60,
BOXBE1, BOXB62, BOXB63, BOXB64, BOXB65, BOXB66, BOXBH5, BOXBHS,
BOXBH7 and BOXBH8 were qualified as estimates and flagged “J”.

Due to an LCS recovery. of 69%, the nicke!-63 results in samples BOXB67,
BOXB68, BOXB69, BOXB70, BOCB71, BOXB72 and BOXB73 were qualified as
estimates and flagged “J”.

Due to the lack of a matrix spike analysis, all carbon-14 results were qualified
as estimates and flagged “J”.

All other accuracy results were acceptable.

Precision

Analytical precision is expressed by the RPD between the recoveries of
duplicate matrix spike analyses performed on a sample. Precision may also be
assessed using unspiked duplicate sample analyses. If both sample and
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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.

All duplicate results were acceptable.
Field Dupli S l

Two pair of field duplicate samples (samples BOXB70/BOXB71 and
BOXBH7/BOXBHS8) were submitted to QES 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.

* Detection Levels
Reported analytical detection levels are compared against the 105DR PQLs to
ensure that laboratory detection levels meet the required criteria. All reported
laboratory MDAs were at or below the analyte-specific PQL.

* Completeness

Data Package No. WO3005A & WO03005B (SDG No. W0O3005) was submitted
for validation and verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

* Due to the analysis being conducted 9 days after distillation, the nickel-63
results in samples BOXB60, BOXB61, BOXB62, BOXB63, BOXB64, BOXB65,

BOXB66, BOXBH5, BOXBHG6, BOXBH7 and BOXBH8 were qualified as estimates
and flagged “J”".
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Due to laboratory blank contamination, the carbon-14 resuits in samples
BOXB67, BOXB68, BOXB70, BOXB71, BOXB72 and BOXB73 were qualified as
estimates and flagged “J”.

Due to laboratory blank contamination, the nickel-63 results in samples
BOXB67, BOXB68, BOXB70, BOXB72 and BOXB73 were qualified as estimates
and flagged “J".

Due to a matrix spike recovery of 69%, all nickel-63 results in samples BOXB60O,
BOXB61, BOXB62, BOXB63, BOXB64, BOXB65, BOXB66, BOXBH5, BOXBHG,
BOXBH7 and BOXBHS8 were qualified as estimates and flagged “J”.

Due to an LCS recovery of 69%, the nickel-63 results in samples BOXB&7,
BOXB68, BOXB69, BOXB70, BOCB71, BOXB72 and BOXB73 were qualified as
estimates and flagged “J".

Due to the lack of a matrix spike analysis, all carbon-14 results were qualified
as estimates and flagged “J”.

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

be usable for decision-making purposes. Al other validated results are considered
accurate within the standard error associated with the methods.

REFERENCES

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

DOE/RL-99-35, Sample and Analysis Plan for 105F and 105DR Phase Ill Below
Grade Structures and Underlying Soils.
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Appendix 1

Glossary of Data Reporting Qualifiers



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

uJ

UR

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

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

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

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

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

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

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: W03005 REVIEWER: | DATE: 3/9/00 PAGE_1 _OF_1
TLI
COMMENTS:
COMPOUND QUALIFIER | SAMPLES AFFECTED| REASON
Carbon-14 J BOXB67, BOXB68, Blank
BOXB70, BOXB71, contamination

" BOXB72, BOXB73 “

Nickel-63 J BOXB67, BOXB6S, Blank
: | BOXB70, BOXB72, contamination
BOXB73
Nickel-63 J BOXB60, BOXB61, Matrix spike

BOXB62, BOXB63,
BOXB64, BOXB65,
BOXB66, BOXBHS, “

BOXBH6, BOXBH7,
BOXBHS8

Nickel-63 J BOXB67, BOXB68, LCS recovery
BOXB69, BOXB70,
BOCB71, BOXB72,

BOXB73
Carbon-14 J Al No matrix spike
Nickel-63 J BOXB60O, BOXB61, Holding time

BOXB62, BOXB63,
' BOXB64, BOXB65,
“ BOXB66, BOXBH5,

BOXBHG6, BOXBH7,
BOXBH8
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, SOLID MATRIX, (PCi/G) Page_1 of 2
Project: BECHTEL-HANFORD
Laboratory: Q
Cate |spa: woaoos
Sample Number BOXB&0O BOXB61 BOXB62 BOXB63 BOXB64 BOXB6&S BOXB66 BOXB67 BOXB68
Location Rm. 228c Rm. 228¢c Rm. 228¢ Rm. 228¢ Rm. 228c Rm. 228c Rm. 228¢ Rm. 228¢ Rm. 228¢
Remarks
Sample Date 1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/6/00 1/6/00
Radiochemistry CRDL |Result Q |Result Q jResult Q [Result Q [Result Q |Rezult Q | Result G | Result O | Rasult Q | Result
Americiuom-241 1 0.00|U 0.0277 -0.0003891 |U 0.00571|U 0.001U -0,00062210 | -0.000797|U 0.00487U 0.00|U
Plutonivm-238 1|-0.000493|U {-0.000404|U 0.0188 -0.000370]| Ut -0.000350U .00V 0.00448 | -0.000867 |V -0.000353|U
Plutonium-239/240 1]-0.000483|U 0.00424|U |-0.000322|U -0.000370|U -0.000350(U 0.00{U 0.00|U 0.005|U -0.000706 |U
Barium-133 0.0130|U -0.0143|U 0.0224|V 0.00910|0 0.0110]V -0.00261|U -0,00441]U) 0.0220|U -0.00927}1U
Cobalt-80 .1 0.0285|U -0.00781{U |-0.000218|U 0.00419(U) 0.0358|U 0.0571|U -0.00135|U 0.0232|U 0.0283|U
Cesium 137 0.1] 0.000616{U 0.0241|U 0.0205|U 0.0229|U 0.0561 0.0363U 0.0181|U 0.0290|U 0.0620
Europium-152 0.2 0.0121|U 0.0358 l‘.rl -0.0127jU 0.021|U -0.0170jU 0.003|U 0.016911 0.0172}jU -0.0434|U
Europivm-154 0.2 -0.0182|U 0.0479 |0 0.0204]|U -0.0808 |U -0.00110{0 0.0244|U 0.0419|U 0.00184|U 0.0242|U
Europium-155 0.1 0.0585|U -0.0152{U 0.0422|U 0.04251U |- 0.0302|L 0.0191|U 0.0234|U 0.0273|U 0.0227|U
Strontium 1 0.0506|U 0.0187|U | 0.000945]|U 0.166 0.0336|U 0.0851|U -0.00516|U 0.0258]U 0.0405|U
Carbon-14 50 §.30[.) 1.121J 1.14}) 8.51|J 6374 0.814|UJ 5.801) 1.40|) 1.2534
Nickel-63 30 4.24|U) 4.4710) 8.25|J 23.0(J 4.16|J 4.62|Ul 4.02|1UJ 5.78|J 9.32|J
Tachnetiom-99 15 0.374{U -0.326|U -0.468 U 0.382|U 0.210]U 0.187{U 0.218|U -0,115{U -0.0453|U




RADIOCHEMISTRY ANALYSIS, SOLID MATRIX, (PCi/G)

Project: BECHTEL-HANFORD

Laboratory: Quanterra

Pags_2 of 2

Caxe _|spa: woscos

Sample Number BOXB&9 BOXB70 BOXB71 BOXB72 BOXB73 BOXBHS5 BOXBHE BOXBH7 BOXBHS8
Location Rm, 228¢c Rm. 228¢ Rm, 228c Rm. 228¢c Am. 228¢ Am. 231 Rm, 231 Rm. 231 Rm. 231
Remarks Duplicate E. Blank ' Duplicate
Sample Date 1/6/00 1/6/00 1/6/00 1/6/00 1/6/00 1/3/00 1/3/00 1/3/00 1/3/00
Radiochemistry CRDL | Rasult Q |Result Q |Rasult Q |Remit Q |Result Q |Result Q |Reasult Q |Result Q |Result [+]
Americium-241 1 0.0126 -0.0004 201U 0.00{U -0.000333 |U 0.00486|U 0.00{1 0.0148|U 0.001U -0.0006921U
Phrtonium-238 1 0.00|U Q.00511|U 0.00{U -0.000337 |U -0.00155|U -0.00381 |V 0.00498|U 0.00473U -0.00171jU
Plutonium-239/240 1 0.00]u 0.00]U |-0.000691|U 0.004 20U 0.006844|U 0.00437|0 | -0.600398|U 0.00{U 0.00[U
Barium-133 -0.0135|U 0.0237|U 0.00749|U -0.00758)|U -0.00577|U -0.00282|U -0.00535|U -0.00669|U G.0112|U
Cobalt-60 0.1 0.0263 U -0,00204 |V 0.00473|U 0.0287|U 0.0354 JU 0.00368]U 0.00124|U 0.0200]u 0.00179|U
Cesium 137 Q.1 0,0555 0.00260|U 0.0134{U 0.0239|U 0.0742 0.0260|U 0.0273|U 0,.0246[U) 0.0155]U
Europitm-152 0.2 -0.0106|U -0.01430|U -0.0560|U 0.01B80|U 0.0358|U 0,03141U 0.02t16|L -0.0475|U 0.00477|U
Europium-154 0.2 -0.0389|U -0.00232{U -0.00400{U 0.0217|U -0,0123[U -0.0364|U -0.002421U -0.0151 U -0.00356|U
Europium-155 0.1 0.0336]|J 0.0373|U 0.0477|10 0.0460{1 0.0101|U 0.0679|U 0.00306 |U 0.0315|U -0.00452 |1
Strontium 1 0.0787{U 0.0846]UV 0.00469 (U 0.0423|U4 0.00756 U 0.151 0.0805]U 0.0536|U 0.0913{U
Carbon-14 50 0.302|UJ 1.83|J 2.54|2 1.66}J 5.77|J 0,905|J 0.659|UJ) 0.134|1J 0.163|U)
Nickel-63 30 6.57|UJ 7.08|t 4.00[(ULJ 5.771J 4.88(|J 4.54|UJ 4.10]Ld 3.07|Ww) 5.981J
Technetiom-99 15 -0.1231V 0,0357|U 0,283 |V 0.231|U -0.112}1U -0.05781U -0.0406 U -0.0179|U 0.787 U
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Q@uanterra

SAMPLE RESULTS
T 7 TCABNAME: T QUANTERRA Richland—SDG—/RPT-GRP:—WO03005A{-983————«+— - -
LAB SAMPLE ID: 9D73R010 MATRIX: OTHER
CLIENT ID: B0OXB60 DATE RECEIVED:  1/5/2000 11:15:00 AM
COUNTING TOTAL ' REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
HEXCHROME— 1 62£+02 NTZ P 8-00E-02—-m
AM-241 0.00E+00 U 0.0E+00 1.1E-02 1.25E-02 pClig 86.42% RICHRC5080
PU-238 -4.98E-04 U 1.0E-03 1.0E-03 2.51E-02 pClig 50.92% RICHRC5010
PU239/40 -4.99E-04 U 1.0E-03 1.0E-03 2.51E-02 pClig 50.92% RICHRC5010
BA-133 1.90E-02 U 2.8E-02 2.8E-02 4.16E-02 pCiig RICHRCS5017
C0-60 2.85E-02 U 2.3E-02 2.3E-02 4.19E-02 pCilg RICHRCS017
CS-137 6.16E-04 U 2.4E-02 2.4E-02 4.03E-02 pCilg RICHRCS017
EU-152 1.21E-02 U 5.4E-02 54E-02 - 9.14E-02 pCilg RICHRC50%7
EU-154 -1.82E-02 U 6.5E-02 6.5E-02 1.09E-01 pCiig RICHRCS017
EU-155 5.85E-02 U 4 0E-02 4.0E-02 6.78E-02 pCilg RICHRCS5017
STRONTIUM 5.06E-02 U 5.1E-02 5.3E-02 1.06E-01 pCi/g §2.40% RICHRCS006
C-14 6.30E+00 4 T  3.0E-01 8.6E-01 8.26E-01 pCilg 100.00%  RICHRCS5022
NI-63 424E+00 U ¥  2.4E-01 3.1E+00 4.82E+00  pClg  94.93%  RICHRCS5069
TC-99 3.74E-01 U 19E-02  6.9E-01 7.79E-01  pCig 100.00%  RICHRC5078
Number of Results: Z
ol
Resuit = iDL When Not Detected Quanterra Analytical Services, Inc
(Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadSample; v3.41 - -

J = No U qualifier and result < GOO 013 Ll X7



1)) |
Quanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA_ Richiand SDG: TRPT GRP: — WO3005A] 9838

LAB SAMPLE ID: 9D73RE10 MATRIX: OTHER

CLIENT ID: BOXBS61 " DATE RECEIVED:  1/5/2000 11:15:00 AM
COUNTING  TOTAL ) REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER .

AM-241 2.77E-02 Je 2.5E-02 2.6E-02 2.26E-02  pCilg 74.99% RICHRC5080
PU-238 -4 04E-04 U 8.1E-04 8.1E-04 2.03E-02  pCiig 82.69% RICHRC5010
PU239/40 4.24E-03 U 1.0E-02 1.0E-02 2.31E-02  pCiqg 82.69% RICHRCS5010
BA-133 -1.43E-02 U 2.6E-02 2.6E-02 3.78E-02 pCilg RICHRC5017
CO-60 -7.51E-03 UV 24E-02 2.4E-02 4.05E-02  pCig RICHRCS017
CS-137 2.41E-02 U 2.3E-02 2.3E-02 4.13E-02  pCig RICHRCS5017
EU-152 3.58E-02 U 5.6E-02 5.6E-02 8.53E-02 pCiig RICHRC5017
EU-154 479E-02 U 7.1€-02 7.1E-02 1.29E-01 pCiig RICHRC5017
EU-155 -1.52E-02 U 5.3E-02 5.3E-02 8.50E-02 pCi/g RICHRC3017
STRONTIUM 1.87E-02 U 5.3E-02 5.3E-02 1.20E-01 pCilg 85.40% RICHRC5006
c-14 1.12E+00 4~ Y 7.2E-02 6.2E-01 8.27E-01 pCilg 100.00%  RICHRC5022
NI-63 447E+00 U T 2.9E-01 3.4E+00 6.38E+00  pCilg 88.46%  RICHRC5069
TC-99 -3.26E-01 U 1.7E-02 6.4E-01 7.84E-01 pCi/g 100.00%  RICHRCS5078

Number of Results: F@:

Result = IDL When Not Detected Quanterra Analytical Services, inc
(Qlualifiers: U = Analyte result < MDAJIDL, rptChemRadSample; v3.41 m
]
\¥)

J = No U qualifier and resuit < UOO 014
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Quanterra

SAMPLE RESULTS
LAB NAME: - QUANTERRA, Richiand SOG: /RPTGRPT ~ WO30USAJ 9838
LAB SAMPLE ID: 9D73RR10 MATRIX: OTHER
CLIENT ID: BOXB62 DATE RECEIVED:  1/5/2000 11:15:00 AM

COUNTING TOTAL "’ REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER

~HEXGHROME——3:84E+00———————N/A—————NiA————8.00E-02———mafkg——NA——————EPATI96/5

AM-241 -3.91E-04 U 7.8E-04 7.9E-04 1.97E-02 pCilg 84.57% RICHRCS5080
PU-238 1.98€-02 <2 1.8E-02 1.8E-02 1.62E-02 pCilg 83.19% RICHRCS010
PU239/40 -3.22E-04 U 6.4E-04 6.5E-04 162E-02  pClig 83.19% RICHRC5010
BA-133 2.24E-02 U 2.0E-02 2.0E-02 3.00E-02  pCig RICHRCS5017
C0-60 -2.18E-04 U 2.1E-02 2.1E-02 3.67E-02 pCilg RICHRC3017
CS-137 205602 VU 2.0E-02 2.0E-02 3.55E-02 pCilg RICHRCS017
EU-152 -1.27E-02 U 4.0E-02 4.0E-02 6.75E-02  pCifg RICHRCS017
EU-154 2.04E-02 U 6.1E-02 6.1E-02 1.07E-01 pCifg ‘ RICHRCS017
EU-155 4.22E-02 U 3.5E-02 3.56-02 6.05E-02 pCilg RICHRCS017
STRONTIUM 9.45E-04 U 5.0E-02 5.0E-02 1.19E-01 pCilg 88.20% RICHRCS5006
C-14 1.14E+00 & T 7.3€-02 6.2E-01 827€-01 pClg  100.00%  RICHRC5022
NI-63 6.25E+00 £ T 3.5E-01 3.4E+00 519E+00 pClg  88.41%  RICHRCS069
TC-99 -4.68E-01 U 25E-02 | 6.3E-01 7.79E-01 pCilg 100.00%  RICHRCS078

Number of Results: 14

el

Resuit = IDL When Not Detected Quanterra Analytical Services, Inc
(Q)ualifiers: U = Analyte result < MDAADL., rptChemRadSampie; v3.41 ’W_,
4 = No U qualifier and resuit < UOO 015 ; (
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SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO03005A[ 9838 T
LAB SAMPLE ID: 90737410 MATRIX: OTHER
CLIENT ID: BOXB63  DATE RECEIVED:  1/5/2000 11:15:00 AM

COUNTING TOTAL ) REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR (2s) MDA/IDL UNIT  YIELD NUMBER

HEXCHROME —— 4. 81E+00 A A B0AE 0 e N EPAT IR

AM-241 571E-03 U 1.2E-02 1.3E-02 2.50E-02 pCifg 64.20% RICHRC5080
PU-238 -3.70E-04 U 7.4E-04 7.4E-04 1.86E-02 pCi/g 72.36% RICHRC5010
PU239/40 -3.70E-04 U 7.4E-04 7.4E-04 1.86E-02  pCilg 72.36% RICHRC5010
BA-133 9.10E-03 U 2.4E-02 2.4£-02 3.64E-02 pCilg RICHRCS5017
CO-60 418E-03 U 2.4E-02 2.4E-02 4 26E-02 pCilg RICHRC5017
CS-137 220E-02 U 2.2E-02 2.2E-02 3.95E-02 pCilg RICHRCS5017
EU-152 211E-02 U 4.8E-02 4 8E-02 8.17E-02  pCifg RICHRC5017
EU-154 -8.08E-02 U 7.4E-02 7.4E-02 1.17E-01 pCilg RICHRCS5017
EU-155 425E-02 U 4 2E-02 4 2E-02 7.17€-02 pCi/g RICHRC5017
STRONTIUM 1.66E-01 / 6.6E-02 B.1E-02 1.13E-01 pCi/g £8.00% RICHRCS5006
C-14 6.51€+00 4 T 3.0E-01 8.7E-01 8.27E-01 pCilg 100.00%  RICHRC5022
NI-63 2.30E+01 / 3/ 1.6E+00 5.5E+Q0 1.22E+01 pCilg 91.15%  RICHRC5069
TC-98 3.82E-01 U 1.9E-02 .. 8.9E-01 7.81E-01 pCifg 100.00%  RICHRC5078

Number of Results: 1{:

3!

/V

%//c./oo

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDA/IDL,

rptChemRadSample; v3.41 e
J = No U qualifier and result < U OO 0 16 ‘ _WG%—

Quanterra Analytical Services, Inc



X |
Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  W03005A] 9838 e
LAB SAMPLE 1D 90737510 MATRIX: OTHER
CLIENT ID: . BOXB64 DATE RECEIVED:  1/5/2000 11:15:00 AM

COUNTING  TOTAL N REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/NDL UNIT  YIELD NUMBER

—HE*GHQGME—E#EBOO————N#k———NM———&OOEOQ——WW—W*—-—ﬂW*M

AM-241 0.00E+00 U 0.0E+00 1.9E-02 2.09E-02  pCilg 50.81% RICHRCS080
PU-238 -3.50E-04 U 7.0E-04 7.0E-04 1.76E-02  pCig 71.54% RICHRCS010
PU239/40 -3.50E-04 U 7.0E-04 7.0E-04 1.76E-02  pCllg 71.54% RICHRC5010
BA-133 1.10E-02 U 2.2E-02 2.2E-02 3.18E-02  pCig RICHRCS017
C0-60 3.98E-02 U 1.9E-02 1.9E-02 3.69E-02  pCilg RICHRCS017
CS-137 561E-02 & 3.1E-02 3.1E-02 2.89E-02  pCig RICHRC5017
EU-152 -1.70E-02 U 4 5E-02 4.5E-02 7.00E-02  pCilg ' RICHRCS5017
EU-154 -1.10E-03 U 4 9E-02 4.9E-02 8.44E-02  pClig RICHRC5017
EU-155 3.026-02 U 3.1E-02 3.1E-02 5.20E-02  pCijg RICHRCS017
STRONTIUM 336E-02 U 47E-02 4.8E-02 1.02E-01  pCilg 96.60% RICHRC5006
C-14 6.37€+00 4 J  3.0E-01 8.6E-01 8.27E-01 pCilg 100.00%  RICHRC5022
NI-63 4.16E+00 U S' 2.4E-01 3.2E+00 5.01E+00  pCig 94.99% RICHRC5089
TC-99 2.10E-01 U 1.1E-02 _ .6.8E-01 7.78E-01 pCifg 100.00%  RICHRCS078

Number of Results: ?4_

bl

Resuit = IDL When Not Detected Quanterra Analytical Services, In¢

{Q)ualifiers: U = Analyte resuit < MDAJIDL., (_) OO O 17 rptChemRadSample; v3.41
J = No U qualifier and resuit <

LR



N '
Q@uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO3005A] 9838
LAB SAMPLE ID: 9D73T810 MATRIX: OTHER
CLIENT ID: BOXB65 DATE RECEIVED:  1/5/2000 11:15:00 AM
COUNTING TOTAL ’ REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER
AM-241 -6.22E-04 U 1.2E-03 1.2E-03 3.13E-02  pCilg  52.93%  RICHRCS080
PU-238 0.00E+00 VU 0.0E+00 1.2E-02 1.30E-02  pCifg 63.64% RICHRC5010
PL239/40 0.00E+00 V 0.0E+00 1.2E-02 1.30E-02  pCiig 63.64% RICHRCS5010
BA-133 -2.61E-03 U 2.2E-02 2.2E-02 3.04E-02  pCilg RICHRCS5017
CO-60 5.71E-02 U 2.9E-02 2.9E-02 405E-02  pCilg RICHRCS017
CS-137 3.63E-02 U 2.0E-02 2.0E-02 3.52E-02 pCiig RICHRC5017
EU-152 3.18E-03 U 4.3E-02 4.3E-02 7.17E-02  pCijg RICHRC5017
EU-154 2.44E-02 U 6.0E-02 6.0E-02 1.06E-01 pCifg RiCHRCS5017
EU-155 1.91E-02 U 3.2E-02 3.2E-02 5.59E-02  pCilg RICHRCS017
STRONTIUM 8.51€-02 U 5.4E-02 5.9E-02 1.056-01  pCilg 93.90% RICHRC5006
C-14 8.14E-01 U J 54E-02 6.0E-01 8.27E-01 pCirg 100.00%  RICHRC5022
NI-63 462E+00 U J  2.7E-01 3.0E+00 481E+00  pCilg 96.34% RICHRC5069
TC-99 1.87E-01 U 95603  .6.8E-01 787E-01  pCig  100.00%  RICHRCS078

Number of Results: E

2 ?

Result = DL When Not Detected Quanterra Analytical Services, In¢

lifiers: It « MDAJIDL, tChemRadS s v3, AR |
O e it an et CCO018  menmfesminws (G



1))
Quanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO3005A 9838 T
LAB SAMPLE ID: 9D73TC10 MATRIX: OTHER
CLIENT ID: BOXB66 ~ DATE RECEIVED:  1/5/2000 11:15:00 AM

COUNTING TOTAL i REPORT METHOD

ANALYTE RESULT Q ERROR{2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER

AM-241 7.97E-04 U 1.6E-03 1.6E-03 401E-02 pClg  53.08%  RICHRCS080
PU-238 4.48E-03 U 9.0E-03 9.0E-03 1.21E-02  pCilg 69.49%  RICHRC5010
PU239/40 C.00E+Q0 U 0.0E+00 1.1E-02 1.21E-02 pCi/g 69.49% RICHRC5010
BA-133 -4.41E-03 U 2.3E-02 2.3E-02 3.18E02  pCig RICHRC5017
CO-60 -135E-03 U 2.2E-02 2.2E-02 3.80E-02  pCilg RICHRC5017
€s-137 181E-02 U 2.0E-02 2.0E-02 3.49E-02  pCig RICHRCS017
EU-152 1.69E-02 U 4.4E-02 4.4E-02 7.46E-02 pCilg RICHRCS017
EU-154 41SE-02 U 6.3E-02 6.3E-02 1.11E-01 pCilg ‘ RICHRC5017
EU-185 2.34-02 U 3.6E-02 3.6E-02  591E-02  pCilg RICHRCS017
STRONTIUM -5.16E-03 U 4.8E-02 4 8E-02 1.17E-01 pClig 85.80% RICHRCS006
C-14 580E+00 & J 28E-01 8.3E-01 826E-01 pCig  10000%  RICHRCS022
NI-63 4.02E+00 U fz,se-m 3.5E+00 6.36E+00  pCilg 80.53%  RICHRC5069
TC-99 2.18E-01 U 11E-02  6.9€-01 8.33E-01  pClig 100.00%  RICHRCS078

Number of Results: 1_.._4-

Result = IDL When Not Detected Quanterra Analytical Services, Inc
{Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadSample; v3.41 W

J = No U qualifier and result < 00() 019




SAMPLE RESULTS

)
Q{uan terra

LAB NAME:————QUANTERRA, Richland SDG:— /RPT-GRP:——W03005B |- 9848 -
LAB SAMPLE ID: 9D75L310 MATRIX: OTHER
CLIENT ID: BOXB67 DATE RECEIVED:  1/6/2000 12:00:00 PM
COUNTING TOTAL ' REPORT METHOD
ANALYTE  RESULT Q ERROR{2s) ERROR(2s) MDAIDL UNIT  YIELD NUMBER
AM-241 487E-03 U 1.1E-02 1.1E-02 2.13E-02  pCilg 58.48%  RICHRC5080
PU-238  -867E-04 U 1.2E-03 1.2E-03 2.47E-02  pCilg 78.01%  RICHRC5010
PU239/40 454E-03 U 1.1E-02 1.1E-02 247E-02  pCilg 78.01%  RICHRC5010
BA-133 2.20E-02 U 2.6E-02 2.6E-02 388E-02  pCilg RICHRC5017
CO-60 2.326-02 U 2.2E-02 2.2E-02 4.14E-02  pCilg RICHRCS5017
CS-137 2.90E-02 U 2.2E-02 2.2E-02 3.86E-02  pCilg RICHRC5017
EU-152 1.726-02 U 5.3€-02 5.3E-02 8.45E-02  pCilg RICHRCS017
EU-154 1.84E-03 U 6.2E-02 6.2E-02 1.07E-01 pCirg RICHRC3017
EU-155 2.73E-02 U 3.7E-02 3.7E-02 6.23E-02  pCilg RICHRCS017
STRONTIUM  2.58E-02 U 5.3E-02 5.4E-02 1.20E-01  pCilg 91.80%  RICHRC5006
C-14 1.40E+00 ¥J  9.1E-02 7.2E-01 9.53E-01  pCilg  100.00%  RICHRC5022
NI-63 5.78E+00 ,43’ 3.4E-01 3.8E+00 564E+00  pCilg 79.41%  RICHRCS5069
TC-99 -1.15E-01 U 5.9E-03 8.45E-01 pCifg 100.00%  RICHRC5078

Number of Results; 1

7.4E-01

Result = IDL When Not Detected

(Qjualifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result <

COU(

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

120
7,



1)) .
Quanterra

SAMPLE RESULTS
LAB NAME: - --——~——QUANTERRA; Richland——— SDG:—/RPT-GRP:——WO03005B - 9848
LAB SAMPLE ID: 9D75LC10 MATRIX: OTHER
CLIENT ID: BOXB68 DATE RECEIVED:  1/6/2000 12:00.00 PM
COUNTING TOTAL ) REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER
MEXCHROME — S544E+04 his  wyA S 00E0D— mgikg— Wik TCET 7
AM-241 0.00E+00 U 0.0E+00 1.2E-02 1.34E-02  pCing 63.85% RICHRCS080
PU-238 -3.53E-04 U 7.1E-04 7.1E-04 1.78E-02  pCilg 75.81%  RICHRCS010
PU239/40 -7.06E-04 U 1.0E-03 1.0E-03 2.02E-02  pCilg 75.81% RICHRCS010
BA-133 -9.27E-03 U 2.6E-02 2.6E-02 3.76E-02  pCilg RICHRCS017
C0-60 2.83E-02 U 2.86E-02 2.6E-02 464E-02  pClig RICHRCS017
CS-137 6.20E02 A 3.2E-02 3.2E-02 3.57E-02  pCig RICHRC5017
EU-152 -4.34E-02 U 5.6E-02 5.6E-02 8.39E-02  pCilg RICHRCS5017
EU-154 242602 U 7.3E-02 7.3E-02 1.26E-01 pClg : RICHRCS5017
EU-155 2.27E-02 U 4.8E-02 4,.8E-02 8.40E-02  pCig _ RICHRCS5017
STRONTIUM 405E-02 U 5.8E-02 5.9€-02 1.27E-01 pCi/g 89.00% RICHRCS5006
C-14 125E+00 3  B.1E-02 6.1E-04 8.10E-01 pClig 100.00%  RICHRC5022
NI-63 0.32E+00 # 3  53E01  55E+00  7.99E+00 pChg  55.07%  RICHRC5069
TC-99 -4,53E-02 U 2.3E-03 7.4E-01 8.08E-01 pCig 100.00%  RICHRCS5078
Number of Results: 14
Al
Result = IDL. When Not Detected ‘ Quanterra Analytical Services, Inc
{Qualifiers: U = Analyte result < MDAJNDL, rptChemRadSample; v3.41
J = No U qualifier and result < 000 021

o



N '
CJuanterra

SAMPLE RESULTS

LAB NAME:———QUANTERRA, Richland

SDG:- /RPT-GRP:——WO03005B 9848—

LAB SAMPLE ID: 9D75LE10 MATRIX: OTHER
CLIENT ID: BOXBE9 DATE RECEIVED: 1/6/2000 12:00:00 PM
COUNTING TOTAL ' REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR({2s) MDA/IDL UNIT  YIELD NUMBER

AM-241 1.26E-02 P 1.5€-02 1.5E-02 1.14E-02  pCilg 73.68%  RICHRC5080
PU-238  0.00E+00 U 0.0E+00 9.6E-03 1.06E-02 pCifg 81.40% RICHRCS010
PU239/40 0.00E+00 U 0.0E+00 9.6E-03 1.06E-02  pCilg 81.40%  RICHRC5010
BA-133 -1.356-02 U 2.2E-02 2.2E-02 3.08E-02  pCig RICHRC5017
C0-60 2.63E-02 U 2.1E-02 2.1E-02 3.80E-02  pCilg RICHRC5017
Cs-137  5.55E-02 ¥ 3.4E-02 3.4E-02 2.96E-02  pCig RICHRCS017
EU-152 -1.06E-02 U 4.3E-02 4.3E-02 7.05E-02  pCig RICHRC5017
EU-154 -3.89E-02 U 6.36-02 6.3E-02 1.03E-04  pCilg RICHRCS017
EU-155 3.36E-02 U 3.3E-02 3.3E-02 5.76E-02  pClg RICHRCS5017
STRONTIUM 7.67E-02 U 6.3E-02 6.7E-02 1.30E-01  pCilg 90.50%  RICHRC5006
C-14 3.026:01 U 21E-02 5.7E-01 811E-01  pCig  100.00%  RICHRC5022
NI-63 6.57€+00 UJ  3.8E-01 5.0E+00 7.57€E+00  pCllg  "62.85%  RICHRCS5069
TC-99 -1.23E-01 U

6.2E-03 7.3E-01 8.16E-01 pCilg 100.00%  RICHRCS5078

Number of Results: 14 i

A G

Result = IDL When Not Detected Quanterra Analytical Services, In¢c
(Qjualifiers: U = Analyte result < MDA/IDL,, rptChemRadSample; v3.41

J = No U qualifier and result < 000 U 22 E-"B’Tj""
i



X _
Quanterra

SAMPLE RESULTS

LAB NAME:—————— QUANTERRA, Richland SDG:—/RPT-GRP:——WO03005B/- 9848

LAB SAMPLE I1D: 8D75LH10 MATRIX: OTHER

CLIENT ID: BOXB70 DATE RECEIVED: 1/6/2000 12:00.00 PM
COUNTING TOTAL * REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR({2s) MDA/IDL UNIT  YIELD NUMBER

HE%GHRQME———%QEA%——N%-——N%—&GBEGQ—Wﬁv——Nfﬁ————EPH%

AM-241 -4.20E-04 U B.4E-04 8.4E-04 2.11E-02 pCilg 61.68% RICHRC5080
PU-238 ‘ 511E-03 U 1.0E-02 1.0E-02 1.39E-02 pCilg 62.89% RICHRC5010
PU239/40 0.00E+00 U 0.0E+00 1.3E-02 1.38E-02 pCifg 62.89% RICHRC5010
BA-133 2.37E-02 U 2.8E-02 2.8E-02 4.30E-02 pCilg RICHRC5017
CO-60 -2.04E-03 U 2.7€-02 2.7E-02 466E-02  pCig - RICHRC5017
CsS-137 2.60E-03 VU 2.4E-02 - 2.4E-02 4 17E-02 pCiig RICHRCS5017
EU-152 -1.43E-02 U 5.4E-02 5.4E-02 9.10E-02 pClig RICHRC5017
EU-154 -2.32E-03 U 8.0E-02 8.0E-02 1.39E-01 pCilg RICHRCS017
EU-155 3.73E-02 VU 4.3E-02 4 3E-02 7.35E-02 pCiig RICHRCS017

STRONTIUM 6.46E-02 U 6.1E-02 6.4E-02 1.28E-01 pCifg 84.10% RICHRCS5006
c-14 183c+00 #J  1.1E-01 6.4E-01 811E-01  pClg  100.00%  RICHRC5022
NI-63 7.08E+00 /'.J’ 4,0E-01 4.0E+00 583E+00  pCig 79.26% RICHRC5069
TC-99 3.57E-02 U

1.8E-03 7.4E-01 8.06E-01 pCilg 100.00%  RICHRC5078

Number of Results: ]_4:'

Ll

Resuit = IDL When Not Detected Quanterra Analytical Services, inc

(Q)uaiifiers: U = Analyte result < MDA/IDL, ) . rptChemRadSample; v3.41
J = No U gualifier and result < U 00 0 2.3 )

P
i



1 '
@uanterra

SAMPLE RESULTS
————LAB NAME—~—————— QUANTERRA,; Richland SDG:— /RPT GRP-——W030058/-9848
LAB SAMPLE ID: 9D75LJ10 MATRIX: OTHER
CLIENT iD: BOXB71 DATE RECEIVED:  1/6/2000 12:00:00 PM
COUNTING TOTAL 3 REPORT METHOD

ANALYTE RESULT Q ERRCOR(2s) ERROR({2s) MDA/IDL UNIT  YIELD NUMBER

HEXCHROME——2-10E40—————— N ——— Nt B-00E-02——maHkg——NHA———ERAFE

AM-241 0.00E+00 U 0.0E+00 1.1E-02 121€-02  pCilg  69.72%  RICHRC5080
PU-238  0.00E+00 U 0.0E+00 1.1E-02 1.17€-02  pCilg  7440%  RICHRCS010
PU239/40 6.91E-04 U 9.8E-04 9.8E-04 197E-02  pCilg  7440%  RICHRC5010
BA-133 7.49E-03 U 2 3E-02 2.3E-02 3.34E-02  pCilg RICHRC5017
CO-60 4.73E-03 U 2.1E-02 2.1E-02 3.62E-02  pClg RICHRC5017
CS-137 1.34E-02 U 2.0E-02 2.0E-02 3.45E-02  pCilg RICHRC5017
EU-152 -5.60E-02 U 4.6E-02 4 6E-02 7.31E-02  pCig RICHRC5017
EU-154 -4.00E-03 U 6.1E-02 6.1E-02 1.05E-01  oCilg RICHRC5017
EU-155 4.77E-02 Y 3.4E-02 3.4E-02 5.96E-02  pCilg RICHRC5017

STRONTIUM  4.69E-03 U 5.2E-02 5.2E-02 122E-01  pCilp  93.00%  RICHRC5008
C-14 2548400 ¥ T 1501 6.8E-01 8.11E-01  pCig  100.00%  RICHRCS5022
NI-63 400E+00 U J  24E-01 43E+00  6.79E+00  pCilg  7459%  RICHRC5069
TC-99 2.83E-01 U

1.4E-02 7.6E-01 8.06E-01 pCifg 100.00%  RICHRCS5078

Number of Results: F;‘:

"

/5/10[ 60

Result = iDL When Not Detected Quanterra Analytical Services, Inc
{Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadSample; v3.41 .
J = Na U qualifier and result < 000 024 &



R |
Quanterra

SAMPLE RESULTS

T —LAB NAMET ——— QUANTERRA,; Richland—— SDG:— /RPT-GRP:-——W03005B/- 9848

LAB SAMPLE ID: 9075LL10 MATRIX: OTHER
CLIENT ID: BOXB72 - DATE RECEIVED: 1/6/2000 12:00:00 PM
COUNTING TOTAL \ REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR(2s) MOA/MDL UNIT  YIELD NUMBEI’Q ,

AM-241 -3.33E-04 U 6.7E-04 6.7E-04 1.67E-02  pCilg  7667%  RICHRCSCEO
PU-238  -3.37E-04 U 6.7E-04 6.8E-04  169E-02  pCig 81.34%  RICHRC5010
PU239/40 420E-03 VU 8.4E-03 8.4E-03 1.14E-02  pCig 81.34% RICHRC5010
BA-133 -7.58E-03 VU 2.8E-02 2.8€-02 4.00E-02  pCig RICHRC5017
CO-60 2.87E-02 U 2.6E-02 2.6E-02 480E-02  pCilg RICHRC5017
CS-137 2.39E-02 U 2.3E-02  2.3E-02 4.15E-02  pClly RICHRC5017
EU-152 1.80E-02 U 5.4E-02 5.4E-02 9.25E-02  pCilg RICHRC5017
EU-154 2.17E-02 U 6.8E-02 6.8E-02 1.22E-01 pCilg : RICHRC5017
EU-155 460E-02 U 4.2E-02 4.2E-02 7.15E-02 pCilg RICHRC5017
STRONTIUM 423E-02 U 5.1E-02 5.3E-02 1.10E-01 pCifg 100.00%  RICHRC5006
C-14 1.66E+00 4 j 1.0E-01 6.3E-01 8.11E-01 pCilg 100.00%  RICHRCS5022
N1-63 5.77E+00 A 3/ 3.3E-01 3.0E+00 4.38E+00  pCilg 101.60%  RICHRC5069
TC-99 2.31E-01 U 1.1E-02 7.5E-01 8.06E-01 pCilg 100.00%  RICHRCS5078

LR

i

gl

Resuit = IDL When Not Detected Quanterra Analytical Services, In¢
{Qualifiers: U = Analyte result < MDA/IDL, rptChemRadSample; v3.414

J = No U qualifier and result < ()GO § 25 M



N}
Q//uan terra

SAMPLE RESULTS
“LAB NAME:~—— " QUANTERRA,; Richland———SDG:—/RPT-GRP:———W0Q3005B {-9848
LAB SAMPLE ID: 9D75LM10 MATRIX: OTHER
CLIENT ID: BOXB73 DATE RECEIVED:  1/6/2000 12:00:00 PM
COUNTING TOTAL x REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR({2s) MDANMDL  UNIT  YIELD NUMBERL

AM-241 486E-03 U 9.7E-03 9.8E-03 1.32E-02 pCilg 63.29% RICHRCS5080
PU-238 -1.55E-03 U 1.8E-03 1.8E-03 3.22E-02 pCilg 65.11% RICHRC5010
PU239/40 | §44E-03 U 1.3€-02 1.3E-02 1.75€-02 pCifg 65.11% RICHRCS010
BA-133 -5.77E-03 U 2.4E-02 2.4E-02 343E-02  pCilg RICHRC5017
CO-60 3.54E-02 V 2.3E-02 2.3E-02 4.35E-02 pCifg RICHRC5017
CS-137 742602 &7 2.9€-02 2.9E-02 3.11E-02  pCilg RICHRCS017
EU-152 3.58E-02 U 5.0E-02 5.0E-02 8.36E-02  pCilg RICHRC5017
EU-154 -1.23E-02 U 5.9E-02 5.9E-02 1.01E-01 pCilg RICHRCS017
EU-155 1.01E-02 VU 3.5E-02 3.5E-02 5.82E-02  pCilg RICHRCS017

STRONTIUM 7.56E-03 U 5.3E-02 5.3E-02 1.25E-01 pCifg 95.10% RICHRC5006
C-14 577E+00 W J  2.8€-01 8.2E-01 8.10E-01 pCilg 100.00%  RICHRC5022
NI-63 4 88E+00 N 3/ 2.8€-01 3.2E+00 4.83E+00  pCilg 107.75%  RICHRCE069
TC-99 -112E-01 U

5.8E-03 7.4E-01 8.63E-01 pCifg 100.00%  RICHRCS078

Number of Resuits: 14 _

o

Result = {DL When Naot Detected Quanterra Analytical Servicés, lng
(Q)ualuﬂers U = Anaiyte result < MDA/IDL, rptChemRadSample; v3.41

J = No U qualifier and result < 0 O(} 0 26 M



Qf‘/‘uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG. /RPT GRP: ~ WO3005A] 9838 s
LAB SAMPLE 1D: 90737010 MATRIX: OTHER
CLIENT ID: BOXBHS DATE RECEIVED:  1/5/2000 11:00:00 AM

COUNTING  TOTAL ) REPORT METHOD
ANALYTE RESULT Q ERROR{2s) ERROR(2s) MDAIDL UNIT  YIELD NUMBER

PU-238 -3.81E-04 7.6E-04 7.6E-04 1.92E-02 pCifg 68.34% RICHRC3010

U
PU239/40 4.37E-03 U 9.5E-03 9.6E-03 191E-02  pCilg 68.34% RICHRCS010
BA-133 -2.82E-03 U 2.5E-02 2.5E-02 3.596-02  pCig RICHRCS017
CO-60 3.68E-03 U 2.1E-02 2.1E-02 3.75E-02  pCilg RICHRCS017
CS-137 2.60E-02 U 2.2E-02 2.2E-02 3.98E-02  pCig RICHRCS017
EU-152 3.14E-02 U 4,9E-02 4.9E-02 8.256-02  pCig RICHRC5017
EU-154 -3.64E-02 U 6.8E-02 6.8E-02 1.13E-01 pCifg RICHRC5017
EU-155 8.79E-02 U 3.7E-02 3.7E-02 6.34E-02 pCilg RICHRCS017
STRONTIUM 1.51E-01 A4 6.3E-02 7.6E-02 1.10E-01  pCijg 94.50% RICHRCS5006
C-14 9.05E-01 & 7 59E02 6.1E-01 8.26E-01  pCilg 100.00%  RICHRCS022
NI-63 454E+00 U ¥  2.8E-01 3.5E+00 6.12E+00  pCifg 83.46% RICHRC5069
TC-99 -578E-02 U 3.0E-03 6.6E-01 7.95E-01  pClg 100.00%  RICHRCS078

Number of Results: ”1'_;:?

///»

g 16/0°

Result = IDL When Not Detected Quanterra Analytical Services, Inc
(Q)uaiifiers: U = Analyte result < MOA/IDL, rptChemRadSample; v3.41
J = No U qualifier and resuit < 000 027 -

[
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO3005A[ 9838

LAB SAMPLE ID: 8D73TJ10 MATRIX: OTHER

CLIENT ID: BOXBH6 DATE RECEIVED:  1/5/2000 11:00:00 AM
COUNTING TOTAL REPORT METHOD

ANALYTE RESULT Q ERROR({2s) ERROR{2s) MDAJIDL UNIT  YIELD NUMBER

PU-238 498E-03 U 1.0E-02 1.0E-02 1.35E-02  pCig 62.80% RICHRCS010
PU239/40 -3.88E-04 U 8.0E-04 8.0E-04 2.00E-02 pCiig 62.80% RICHRCS5010
BA-133 -5.35E-03 U 2.8E-02 2.8E-02 3.87E-02  pCig RICHRC5017
CO-60 1.24E-03 U 2.1E-02 2.1E-02 3.71E-02  pCig RICHRCS5017
CS-137 2.73E-02 U 2.3E-02 2.3E-02 400E-02  pClg RICHRCS017
EU-152 2.16E-02 U 5.5E-02 5.5E-02 8.84E-02 pCifg RICHRCS017
EU-154 -2.42E-03 U 6.2E-02 6.2E-02 1.08E-01 pCifg RICHRC5017
EU-155 3.06E-03 U 3.6E-02 3.6E-02 6.00E-02  pCilg RICHRCS017
STRONTIUM 8.05E-02 U 5.5E-02 6.0E-02 1.10E-01 pClig 94.40% RICHRCS008
C-14 6.59E-01 U J 44E-02 6.0E-01 8.27E-01 pCilg 100.00%  RICHRC5022
N1-63 A10E+00 U I 2.4E-01 3.1E+00 4SBE+00  pCig 92.00% RICHRCS069
TC-99 -4.06E-02 U 2.1E-03 6.6E-01 7.91E-01 pClig 100.00%  RICHRC5078

Number of Results: E

34

)
3/

Result = IDL When Not Detected Quanterra Analytical Services, Inc

(Q)ualifiers: U = Analyte result < MDA/IDL, - rptChemRadSample; v3.41 M
J = No U qualifier and resuit < GO0 0R8
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO03005Af 9838 —
LAB SAMPLE ID: 9D73TL10 MATRIX: OTHER
CLIENT ID: BOXBH? DATE RECEIVED:  1/5/2000 11:00:00 AM

COUNTING  TOTAL ) REPORT METHOD

ANALYTE RESULT Q ERRCR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER

PU-238 4.73E-03 1.0E-02 LII.OE-O2 2.07E-02 59.08% RICHRC5010

v
PU239/40 0.00E+00 U 0.0E+00 1.3E-02 1.39E-02 pCi/g 59.08% RICHRCS010
BA-133 -6.69E-03 U 3.0E-02 3.0E-02 429E-02  pCig RICHRCS5017
C0-60 2.00E-02 U 2.7E-02 2.7E-02 4.78E-02  pCig RICHRC5017
CS-137 2.46E-02 U 2.6E-02 2.6E-02 450E-02  pCig RICHRCS5017
EU-152 -4.75E-02 U 7.7E-02 7.7E-02 9.66E-02 pCilg RICHRCS017
EU-154 -1.51E-02 U 8.2E-02 8.2E-02 1.40E-01 pCifg RICHRC5017
EU-155 3.15E02 U 4.9E-02 4 9E-02 8.28E-02 pCilg RICHRC5017
STRONTIUM 5.36E-02 U 5.5E-02 5.7E-02 1.16E-01 pCilg 84.80% RICHRC5006
C-14 1.34E-01 U J 94E-03 5.7E-01 8.26E-01 pCilg 100.00%  RICHRCS5022
N1-63 3.07E+00 U J 1.9E-01 3.4E+00 6.18E+00  pCilg 93.75% RICHRC5068
TC-99 -1.70E-02 U 9.2E-04 6.6E-01 7.83E-01 pCilg 100.00%  RICHRCS078
Number of Results; 15 _
3 ?
3 / [ / oG
Result = IDL When Not Detected Quanterra Analytical Services, Inc
{Qualifiers: U = Anaiyte result < MDA/IDL, 101810 29  rptChemRadSample; v3.41

J = No U quatifier and resuit < uwres
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SAMPLE RESULTS
LAB NAME:" QUANTERRA, Richland ——— SDGT /RPT GRP: — WO3005A] 9838
LAB SAMPLE ID: 9D73TM10 MATRIX: OTHER
CLIENT ID: BOXBHS " DATE RECEIVED:  1/5/2000 11:00:00 AM
COUNTING TOTAL ? REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD - NUMBER
PU-238 1.71E-03 U 1.5E-03 1.6E-03 2.41E-02  pCig  78.13%  RICHRCS5010
PU239/40 0.00E+00 VY 0.0E+00 1.0E-02 1.15E-02 pCi/g 78.13% RICHRCS5010
BA-133 1.12E-02 U 2.3E-02 2.3E-02 3.52E-02 pClig RICHRCS5017
CO-60 1.79E-03 U 2.3E-02 2.3E-02 3.85E-02  pCig RICHRCS017
CS-137 1.55E-02 U 2.1E-02 2.1E-02 3.63E-02  pCig RICHRCS017
EU-152 477E-03 U 5.1E-02 5.1E-02 7.93E-02 pCig RICHRC5017
EU-154 -3.56E-03 U 6.6E-02 6.6E-02 1.12E-01 pCi/g RICHRC5Q17
EU-155 -4.52E-03 U 4 9E-02 4.9E-02 7.99E-02 pCi/g RICHRC5017
STRONTIUM 9.13E-02 UV 5.9E-02 6.4E-02 1.15E-01 pCi/g 85.90% RICHRC5006
C-14 16901 U J 1.2E-02 5.7E-01 8.26E-01 . pCig 100.00%  RICHRC5022
NI-63 5.98E+00 4 T 3.4E-01 3.3E+00 5.10E+00  pCilg 101.09%  RICHRCS5069
TC-99 7.87E-01 U 3.8E-02 7.2E-01 7.90E-01 pCilg 100.00%  RICHRCS078
Number of Resuits: E
PR
el
Result = IDL When Not Detected Quanterra Analytical Services, Inc
(Qlualifiers; U = Anaiyte resuit < MDA/IDL, rptChemRadSample; v3.41

J = No U qualifier and result < U 0(_} 030 M
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Quanterra
2800 George Washington Way
Richland, Washington 99352-1613

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS

-~———Bechtel Hanford; Inc-

3350 George Washington Way
Richland, WA 99352

February 21, 2000

Attention: Joan Kessner

RESE;VED i
ata ~
Ly

G
s
2 B g

SAF Number : B00-013

Date SDG Closed : January 10, 2000
Number of Samples : Eleven (11)
Sample Type : Other

SDG Number : WO3005A

Data Deliverable : 21-Day/ Summary
L Introduction

On January 5, 2000, eleven other (matrix: solid) samples were received at the Quanterra
Richland Laboratory (QRL) for radiochemical analysis. Upon receipt, the samples were assigned

the following laboratory ID numbers to correspond with the Bechtel Hanford, Inc. (BHI) specific
IDs:

RL ID# BHIID# MATRIX DATE OF RECEIPT
9D73R010 BOXBG6O OTHER 1/5/00
9D73RE10 B0OXB61 OTHER 1/5/00
9D73RR10 BOXB62 OTHER 1/5/00
9D73T410 "BOXBG63 OTHER 1/5/00
9D73T510 B0XB64 OTHER 1/5/00
9D737810 BOXB6S OTHER 1/5/00
9D73TC10 BOXB66 OTHER 1/5/00
9D73TDI10 BOXBHS OTHER 1/5/00
9D73TJ10 BOXBH6 OTHER: - 1/5/00
9D73TL10 BOXBH7 OTHER 1/5/00
9D73TM10 BOXBHS OTHER 1/5/00

IL Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data

includes sample identification information, analytical results and the appropriate associated
statistical errors.

CO0GCIa




Qz?uanterra

Bechtel Hanford, Inc.
February 22, 2000
Page 2

The requested analyses were: Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Alpha Spectroscopy
Plutonium-238, -239/40 by method RICH-RC-5010
Americium-241 by method RICH-RC-5080
Liquid Scintillation Counting
Technetium-99 by method RICH-RC-5073
Nickel-63 by method RICH-RC-506%
Carbon-14 by method RICH-RC-5022
Chemical Analyses
Chromium Hex by EPA method 7196

M.  Quality Control

The analytical results for each analysis performed under SDG W(Q3005A include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate sample
analysis. Any exceptions have been noted in the "Comments" section.

QC and sample results are reported in the same units.
IV,  Comments

Gamma Spectroscopy '
Gamma Scan by method RICH-RC-5017;

The LCS, batch blank, samples and sample duplicate (BOXB64) results are within contractual
requirements.

Gas Proportional Counting
Total Strontium by method RICH-RC-5006:

The LCS, batch blank, samples and sample duplicate (BOXB65) results are within contractual
requirements.

Alpha Spectroscopy
Plutonium-238, -239/40 bv method RICH-RC-5010:

The LCS, batch blank, samples and sample duplicate (BOXB63) results are within contractual
requirements.

GO0 s



Suanterra

Bechtel Hanford, Inc.
February 22, 2000
Page 3

Americium-241 by method RICH-RC-5080:

The LCS, batch blank, samples and sample duplicate (BOXB63) results are within contractual
requirements.

Liquid Scintillation Counting
Technetium-99 by method RICH-RC-5078:

The LCS, batch blank, samples, sample duphcate (BOXB62) and sample matrix spike (BOXB62)
results are within contractual requirements.

Nickel-63 by method RICH-RC-5069;

The luminescence value for sample BOXB63 was elevated due to excessive quench caused by the
sample matrix. The TSIE/quench value (86) was slightly below the lower calibration limit (92),
therefore, the calculated result was extrapolated from the calibration curve. Since the MDA
meets the CRDL and the sample result is below the CRDL, the data were accepted for reporting.
Except as noted, the LCS, batch blank, samples, sample duplicate (BOXB61) and sample matrix
spike (BOXB61) results are within contractual requirements.

Carbon-14 by method RICH-RC-5022:
For solid matrices, the laboratory control and batch blank samples are direct count analyses. The

LCS, batch blank, samples and sample duplicate (BOXB60) results are within contractual
requirements.

Chemical Analyses

Chromium Hex by EPA method 7196:

The sample matrix spike recovery did not meet acceptance criteria. The matrix spike was
reanalyzed. The reanalysis résult was within limits and the data were accepted for reporting.
Except as noted, the LCS, batch blank, sample, sample duplicate (BOXB66) and sample matrix
spike/matrix spike duplicate (BOXB66) results are within contractual requirements.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this

hard copy data package has been authorized by the Laboratory Manager, or a designee as verified
by the following signature.

Reviewed and approved:
’“M&UM%@Q

Eye Waddell
Project Manager

00GOC
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————Bechtel Hanford, Inc:

Quanterra

Quanterra
2800 George Washington Way
Richland, Washington 99352-1613

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS

3350 George Washington Way
Richland, WA 99352

February 24, 2000

Attention: Joan Kessner

FEB 2000
RECEIVED

SAF Number : B00-013 Data
Date SDG Closed : January 10, 2000 A

Number of Samples : Seven (7)

Sample Type : Other

SDG Number : WO03005B

Data Deliverable : 21-Day / Summary

L Introduction

On January 6, 2000, seven other (matrix: solid) samples were received at the Quanterra Richland
Laboratory (QRL) for radiochemical analysis. Upon receipt, the samples were assigned the

following laboratory ID numbers to correspond with the Bechtel Hanford, Inc. (BHI) specific
IDs:

ORL ID# BHI ID# MATRIX DATE OF RECEIPT
9D75L310 BOXB67 OTHER 1/6/00
9D75LC10 BOXB68 OTHER 1/6/00
9D7SLE10 BOXB69 OTHER 1/6/00
9D75LH10 ''BOXB70 OTHER 1/6/00

9D75LJ10 BOXB71 OTHER 1/6/00
SD75LL10 BOXB72 . OTHER 1/6/00
9D75LM10 BOXB73 OTHER 1/6/00 -

1. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data

includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017

COC0ss 30
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Bechtel Hanford, Inc.
February 24, 2000
Page 2

Gas Proportional Counting

Total Strontium by method RICH-RC-5006
Alpha Spectroscopy

Plutonium-238, -239/40 by method RICH-RC-5010
Americium-241 by method RICH-RC-5080
Liquid Scintillation Counting
Technetium-99 by method RICH-RC-5078
Nickel-63 by method RICH-RC-5069
Carbon-14 by method RICH-RC-5022
Chemical Analyses

Chromium Hex by EPA method 7196

M.  Quality Control

The analytical results for each analysis performed under SDG W03005B include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate sample
analysis. Any exceptions have been noted in the "Comments" section.

QC and sample results are reported in the same units.

IV.  Comments

Gamma Spectroscopy

~ Gamma Scan by method RICH-RC-5017;

The LCS, batch blank, samples and sample duplicate (BOXB71) results are within contractual
requirements. re

Gas Proportional Counting

Total Strontium by methed RICH-RC-5006; -
The LCS, batch blank, samples and sample duplicate (BOXB?Z) results are within contractual
requirements.

Alpha Spectroscopy

Plutonium-238, -239/40 bv method RICH-RC-5010:

The LCS, batch blank, samples and sample duplicate (BOXB70) results are within contractual
requirements.

Americium-241 by method RICH-RC-5080:
The LCS, batch blank, samples and sample duplicate (BOXB70) results are within contractual
requiremernts,

COGOI6




Quanterra

Bechtel Hanford, Inc.
February 24, 2000
Page 3

Liquid Scintillation Counting
Technetium-99 by method RICH-RC-5078:

The LCS, batch blank, samples, sample duplicate (BOXB69) and sample matrix spike (BOXB69)
results are within contractual requirements.

Nickel-63 bv method RICH-RC-5069:

The LCS, batch blank, samples, sample duplicaie (BOXB68) and sample matrix spike (BOXB68)
results are within contractual requirements.

Carbon-14 by method RICH-RC-5022:

For solid matrices, the laboratory control and batch blank samples are direct count analyses. The
LCS, batch blank, samples and sample duplicate (BOXB67) results are within contractual
requirements.

Chemical Analyses

Chromium Hex by EPA method 7196:

The LCS, batch blank, sample, sample duplicate (BOXB73) and sample matrix spike/matrix
spike duplicate (BOXB73) results are within contractual requirements.

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

Reviewed and approved:

‘\ZM&@L Weaddetd

ﬁcﬁlﬂe Waddell
ject Manager
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1sechiel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BOO-013-115 [Pee L of 1
','ul‘lttinr Company Contact Telephane No. Praject Coordinator o
Fablberg 1 Adict 375-4316 1RENT, §) Price Code 9L, Bata Turnaround
‘roject Pesignation Sampling | .ncation SAF No. Air Quality 21 Days
HIS-E/DR Phase 1 Below-grade Ascas Sampling and Analy 105 F Soliuls Feed no-nj i Y !
ce Chest No. Field Loghook Ne, COA Metiund of Shipment
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Bechtel Hanford Inc. ' CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST R00-013-103 ]"m 1ol 1
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lce Chest No. Field Loghook No. ) COA Method of Shipment *
Ei2r _3 o ~ G é EL 1424 R105F2280C
Shipped To Oftsite Property No. Bill of Lading/Air Bill No.
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Relinquished By Daie/Time Ikeeeiwd By Date/Time
LABORATORY | Received By Title Date/Time
SECTION
FINAL SAMPLE | Disposat Disposed By Date/Time
DISPOSITION

BHI-EE-011 (10/99) C*




Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B00:013-108 I"‘“ 1ol
Collector ' Compsny Coninct Telephone No. Project Coordinator
Fablberg 1 Adler 34316 TRENT, §J Price Code 9L, Data Turnaround
roject Designation Sampling Location SAF Na, Air Quality| [] 21 Days
105-F/DR Phase 11} Below-grade Arcas Sampling and Analy 105 F Solids Feed n00-013
Tce Chest No. ’ Field Logbook No. COA Method of Shipment
e - S EL 1424 R105F2280C
Shipped To Offsite Property No. Bill of Lading/Air Bill Na.
Quanterra Incorporated
POSSIBLE SAMPLE HAZARDS/REMARKS Cool 4C Nove Nowe
Preservation
Type of Container 6 "G G
No. of Container(s) ! ! !
Specia) liandling and/or Storage Volume 60mlL. 60mL 120mL
-
o = 7196_CRG: | ICP Mectali - |Sesitem (1)
-’ Hexsvalent 6010A Special
& Cheomioms (3} | (Swpereace) | dasires
pieg SAMPLE ANALYSIS prpory
L Mercury -
h 7471 -(CV)
p o T R T e e A '
Sample No. Malrix * Sample Dale Samplc‘Timc i z 4 ¢ H .'Ii"" A TR R Jiiaida:
BOXB65 Other Solid -5-0O | Y 107515
P P (ol & D /-S-00 |y F T
CUHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS . Maltrix *
Relinquished By ryd B (1) Gamma Speciroscopy {Cobsh-60); Gamma Spec - Add-oa {Daritan-133)} Tsotopic Phutoniuen; e
Strontium-29,90 -- Total Sr; Technetium-99; Americivm-241; Nickel-63; Carbon- 14 SO=Sobd
Y n 5 oShwige
fRelinquished By TIAD TO ad Scankd BodBF b
Relinquished By Date/Time [Received By Date/Time O oewm Selide
= Dren Liqids
ToTirme
FRelinquisbed By Datc/Time [Received By Date/Time WiaWips
L iquid
V=Vepamules
Relinquished By Date/Time Received By Date/Time X=Ciber
IRelinquished By Date/Time Received By Date/Time
LARORATORY | Reccived By Tide Date/Time
SECTION
FINAL SAMFLE | Ditposa Disposed By Dl Time
DISPOSITION

BHI-EE-011 (10/99) _Cg




Bechtel Hanford Inc. CITAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 3001-0 t3-146 I"’ﬂ“ 1 of |
Collector R Company Contact Telephone No. Praject Coordinatar Data T "
Fahiberg § Adler 3734316 TRENT, §J Price Code |91, ata Turnaroun
Project Designation Sampling Location SAF No, . 1y 21 Days
105-F/DR Phasc 11 Relow-grade Areas Sampling and Analy 105F 000-013 Air Quality| [
lce Chest No. ‘ Fietd Logbook No. CoA Method of Shipmgnt | :
EQ;QL\ C)\D EL 1424 RI105F2280C (LO\L DE\’\' AQ YoIR
Shipped To Offsite Property No. Bill of Lading/Air nillﬂ.
Quanteera Incorporated 1A 1LW lQ 1 -
POSSIBLE SAMPLE HAZARDS/REMARKS Nowe Nome |
reservation !
Type of Container *G G f
No. of Contaiuer(s) ! ! '
Special landling and/or Storage Volume 60mL 120mL. |
[
o) T TCP Menais -~ [See irem (1) in
= 60104 Special
0 SAMPLE ANALYSIS ey | tmesioms
(3 Mercury -
< 1N - (V)
A
~ 7 Sample No. Matrix * Sampie Date Samplf: Time % _
BoxsHs (%) Other Solid ) B0 /230 D73
| 2oy BYL cxusg Seun| s-%-00 /298 P73
Py BUD Orap Sxnl| 2-3-000  |z2:53 P73
By TUE 1 i /-3:00 | sz2.:42 73
CIIAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS , ‘/ Matrix ¢
igmished By Due/Time § &{ 7 [Received By Daeflime fuy 50 (1) Gamma Spectrascopy {Cobalt-60); Gamma Spec - Add-on {Bariun-133]; Isolopic Phutoniem; e e
7 E Ibe 35 | : ") OCe Strontins-19,90 — Total Sr; Technetium-99; Ana-id--!ll;l«lid‘:j-ﬂ;(.‘a'lyn-l‘! SOmSold
- ate/Tim v v v § ~Shodge
quished By e o
' h o-Ga
A=Al
Ehigaquis —n_ ln ol Date/T# i y Date/Tim \ o
N . o) ' \-5-0 DLt L
elinquished By Dade/Time eceived By Date/Ti L“-:::
VeVepcimien
Relinquished By Date/Time Inmuml By Date/Time v
[Relinquished By Datc/Tise Illand By Daic/Time
LABORATORY | Received By Title Daste/Time
SECTION
FINAL SAMPLE | Disposal Method Disposed By Date/Time
MSPOSITION ¢‘
BHI-EE-011 (10/99) E’g
Cd




Appendix 5

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

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B @ D E
LEVEL:
PROJECT: oo F[DR | DATA PACKAGE: W o 3005
VALIDATOR: T7LI we: QES DATE: 3/ GLfoo
CASE: SDG: L OoROUS

ANALYSES PERFORMED
e bl il ) B oo
{0 Totsl Uranium m] R.di.um-zz 3 Tritium l C f*-l K AII - (15 m

| |
SAMPLES/MATRIX BOXRLO  @oX@h! (BOXBLYL  @ox®Ld (hoXB LY

| BoXis  QorpALl 0'501(3(07 ROABLY  RoxGiLy ROUBI06

BoxO7| dhordr2  Boxs7d ROXBHS RordHe BoxdH7

gornHE

1. Completeness . v v ¢ v v v 4 6 v o o o ¢ o o o o o o o o« “ .. ‘?gN/A

Technical verification forms present? . . . . ... .....Yes HNo N/A

Comments:

2. Inftfal Calfbration . ..o v ittt e e e YA

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

Initial calibration acceptable? . . . . .
Standards NIST traceable? . . .., .. .......:...Yes No N/A
Standards Expired? . . . .. . . ¢ . it s it e .e...Yes No NA

Comments:

/“%’000044



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

3. Continuing Calibration

.;..‘rﬁ«/A

Calibration checked within one week of sample analysis? . . . Yes Ko N/A
Calibration check acceptabie? . . . . . . . .« . . . . . . Yes No N/A
Calibration check standards NIST traceable? .. ... ... . Yes No N/A
Calibration check standards expired? . . . . . . . ¢« . Yes No N/A
Comments:_£60%

4.B]ankSQCOCICOODI-O-D.-IO » & @ « ® DN/A
Method blank analyzed? . . & v v v v v v v o o « o o » N/A
Method blank results acceptable? . . . v v ¢ o v ¢ ¢ o o o - N/A
Analytes detected in method blank? . . ... ... . N/A
Field blank(s) analyzed? ... . « v v ¢ ¢ o ¢ ¢ ¢ o o = = « = N/A

Field blank results acceptable? . . .
Analytes detected in field blank(s)?
Transcription/Calculation Errors? . . .

Comments: €M MUtV Yetv” pv 7 A Y as SR A

---------

SR ~49 AT éb JHS)V-:,-_ﬂ—-

— cwkn.wmmv po”aw e e se e

ctv b1 69,710,772 ,03 —=J

n L1, uno i:j?_ 13 ~7

5. Matrix Spikes . .

L4 . - . - - L] . L] . L] * . L] L] - L]

Matrix spike analyzed? . . . .. ... ..
Spike recoveries acceptable? .

Spike source traceable? . . . . . 4. v 4 . e s s s -0 ..o Yes No
Spike source expired? . . . . . ¢« . 4 4 oo 0 0. . .+ . . Yes No (N
Transcription/Calculation Errors? « o o v o o o ¢ o o o » ..Yes N @
 Comments:__ ClY¥ — AJo ws T oHhers ok A
W ayf B
M-Cd T % (0~ W5~ 4% Jadl

Mf& 0005



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

6. Laboratory Control Samples . . .. ... ... ¢ ¢ euvsos.. OON/A

LCS analyzed? . . « « &« v v v . . @No N/A
LCS recoveries acceptable? ., . . ., ... .. .. ... ... @ No N/A
LCS traceable? . &« v v v v v vt e e e e e e e e e e s .. Yes No (/A

Transcription/Calculation Errors? . . . . . .. . ... ... Yes No ({/A)

Comments:_cCi4 e nieyv” *‘“/’J’" ¢ am l/giw-ﬂ/ swo” A
Ciy n_u.sY’-}qs " pv v Ao’ Ges A/sn/ 3]
L (G9.5%% ZoT ol 61-73
= :

——

7. Chemical RECOVETY v v & 4 v ¢ o o o o o o o

Chemical carrier added? . . ... . . ..

Chemical recovery acceptable? . . . . . ¢ & & v v o ¢ o o o o @ No N/A
Chemical carrier traceable? . . . . . . . . o v v v v v v v & Yes No
Chemical carrier expired? . . . . . . . . . ¢ v v v v v v .. Yes No
Transcription/Calculation errors? . . . . . ... ... ... Yes No (N/
Comments: A b

8. Duplicates . & ¢ & v v it i s e e e e e e e e e e e CIN/A
Duplicates Analyzed? . . . . .o v v o v v e, .G No WA
RPD Values Acceptable? . .'. . . . . ... ¢ v v e @ No N/A

Transcription/Calculation Errors? . . . . . ... ......Yes No @

Comments:_cid4.” m;,;-/h./\-g//(--\/q,-m'/ s o A
-
ClYys” VI M e pU v A tame L SE [y




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

9. Field QC SamPleS v v v o o 4 v o o s o o o o s v o oo oo ONA
Field duplicate sample(s) analyzed? . . . . .

« * » & * = 2 Ad NO N/A
Field duplicate RPD values acceptable? . . . v « o « + « & /@" N/A

Field split sample(s) analyzed? . . . . . . v ¢ ¢ v v s o s » Yes @ N/A
Field split RPD values acceptable? . ... ... ... ..% Yes No
Performance audit sample(s) analyzed? . . . . . + + « + &« . Yes @j@ N
Performance audit sample results acceptable? . ... ... . Yes No
Comments:__ I [76 —C¢Y 329 ol wlha D&

H?/6% ~ol

10. Holding Times

Are sample holding times acceptable? . . . . . . ¢« .+ + ¢ « Yes 0 N/A
Coments:_ V& N\-d> Lol Ys-U (o
: CTA«.«:\JQ A0 a.\m-.\jms

f .. S, |

11. Results and Detection Limits (Levels D & E) . . .. . . . ... ONA
Results reported for all required sample analyses? . . . . . No N/A
Results supported in raw data? . . . ... . . . ¢« ¢ v o o o Yes No @
Results Acceptable? . . . . . . . ¢« v . 4 o o 4 . . e e e e No N/A
Transcription/Calculation errors? . + . v v ¢ v ¢ v v ¢ o & » Yes No

MDA's meet required detectign Timits? . . . . . . ... ... @ No A
Transcription/calculation errors?2 . . . . . . . ... ... .Yes No
Comments:

247
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n '
Quanterra

BLANK RESULTS
LAB NAME: - —— QUANTERRA, Richland——__SDG_/RRT.GRP:__ W03005B./ 9848
LAB SAMPLE ID: D780G11B MATRIX: OTHER
ANALYTE COUNTING TOTAL REPORT METHOD
RESULT @ ERROR({2s) ERROR(2s) MDA/DL yniT YIELD  NUMBER
NI-63 6.35E+00 J 3.6E-01 3.8E+00 5.52E+00 pCi/g 86.21% RICHRCS5089
Number of Results: t
LE
Result = IDL When Not Detected Quanterra Analytical Services, Inc
(Q)ualifiers: U = Analyte result < MDA/IDL, tptChemRadBlank; v3.41 iy

J = No U qualifier and result < RDL ~

A AY AN R WLE W



N '
Q'uanterra

LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDGT /RPT GRPr—WO030058-] 9848~ -
LAB SAMPLE ID: D780G128 MATRIX: OTHER

COUNTING TOTAL MDA/ REPORT
ANALYTE RESULT Q ERROR(2s) ERROR(2s) DL ' UNIT YIELD EXPECTED RECOVERY

NI-63 4 26E+02 6.8E+00 3.2E+01 4.73E+00 pCig  100.12% 6.12E+02 69.59%

Number of Results: Z

Result = IDL When Not Detecte Quanterra Analytical Services, lnc

{Qjualifiers: U = Analyte resuit < MDA/IDL, rptChemRadLcs; v3.41
J = No U qualifier and result < RDL, oo /:8 ~ -y



LAB NAME:—
LAB SAMPLE ID:

QUANTERRA, Richland_____ SDG_/RRT-GRP: __W03005B./ 9848
D780C11X

N '
wuanterra

BLANK RESULTS

MATRIX: OTHER

ANALYTE  ResuLT

COUNTING
Q ERROR(2s) ERROR (2s)

TOTAL METHOD

NUMEER

REPORT

MDA/IDL UNIT YIELD

C-14 1.84E+00 J

1.3E-01 2.0E-01 N/A pCilg 100.00% RICHRC3022

Number of Results: _1__

Result = iDL When Not Detected
{Q)ualifiers: U = Analyte result < MDA/IDL,

J = No U qualifier and resuit < RDL

Quanterra Anaiytical Services, Inc
rptChemRadBlank; v3.44

-
.
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R |
Quanterra

BLANK RESULTS

LAB NAME: — — — QUANTERRA, Richland __ SDG_/RPT.GRR:___ W03005B.f 9848
LAB SAMPLE ID: D780C11X MATRIX: OTHER

COUNTING  TOTAL REPORT METHOD
ANALYTE  ResuLT Q ERROR(2s) ERROR(2s) MDANDL gniT YIELD  NUMBER

C-14 1.84E+00 J 1.3E-01 2.0E-01 N/A pCilg 100.00% RICHRCS022

Number of Results: 1_

IR ]

Result = IDL When Not Detected Quanterra Analytical Services, Inc

{Qualifiers: U = Analyte result < MDANDL, rptChemRadBlank; v3.41 -
J = No U qualifier and result < RDL -

CUOUSU



MATRIX SPIKE RESULTS

n |
(”{uanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: WO3005A I 9838
LAB SAMPLE ID: D73RE1AW MATRIX: OTHER
SPIKE COUNTING  TOTAL REPORT SAMPLE
ANALYTE RESULT" Q ERROR (2s) ERROR (2s) MDA/IDL 'UNIT RESULT EXPECTED RECOVERY
NI-63 4 19E+02 6.7E+00 3.1E+01 4.69E+00 pCifg 4.47E+00 6.07E+02 69.00%
Number of Results: _T___
*Spike Result Correctequr §_ar:.;3l5 '.:.lf_s..'i"_ o Quanterra Analytical Services, In¢
Resuit = IDL When Not Detects rptChemRadMatrixSpike; v3.44
(Q)ualifiers: U = Analyte resull < MDA/IDL, . "
J = No U qualifier and result < RDL. 400065 ATV &
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FAX
TECHLAW, INC.

451 Hills, Suite 23
Richland, WA 993582
509.-375-5667
509-375-5151 (fax)
‘I'a: Jeanelte Duncan
From: Bruce Christian
Pages: 1

Date: 6 March 2000
Information Request #3

WO03005 - Rad

No matrix spike is present for C-14.

A st avadabls
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FAX
TECHLAW, INC.

451 1lills, Suite 23
Richland, WA 93352
509-375-5667
509-375-51S1 (fax)

To: Jeanette Nuncan

Fram: Bruce Christian

Pages: 1

Date: 6 March 2000
Information Request #1

WQ3005 - Inarganics

MHK We "Wda B3 LIFT —

The case narrative incorrectly states that there are 21 samples in the SDG (1 count 18)

Z> woeses
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FAX

TECHLAW, INC.

451 Hills, Suite 23

Richland, WA 99352

509-375-5667

§09-375-5151 (fax)

To: Jeanetlte Duncan

From: Bruce Christian

Pages: |

Date: 6 March 2000

Information Request #4

W03005 - Inorganic

The date of preparation and analysis for mercury is given as 2/4/00 for all samples. However, on
the client analysis summarics indicate that the analysis was required by 2/3/00, which would

indicate thal preparation/cxtraction took place much earlier. 1need clarification of the
preparation/extraction and analysis dates,

7——?\&;&\?‘.?

NZOM\JCW?VL '(dwc&‘ 4 validdoe dca.c&f’

._\,€~S < algo . Lab mentioned wlssiua
W
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Quanterva Incorporated
13715 Rider Trail North
Earth Ciny, Missonri 63045

) T
Quanterra
Environmental
Services

314 298.8566 Toleo} CASE NARRATIVE
34 20 Revised 3/8/00
Bechtel Hanford Incorporated

3350 George Washington Way

Richland, Washington 99352

February 9, 2000

Attention: Joan Kessner

Quote Number 33811

SDG W03005
Number of Samples eighteen (18)
Sample Matrix Solid

Data Deliverable Summary

Date SDG Closed

January 12, 2000

I1. Introduction

Between January 5, 2000 and January 6, 2000, eighteen (18) “solid” samples were received by
Quanterra, Richland and transferred to Quanterra, St. Louis for chemical analysis. The samples

were received at the St. Louis lab within the temperature criteria.
Summary for a listing of Client Ids and their associated Lab numbers.

11I. Analytical Results/ Methodology

See the attached Sample

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

Analyses requested: ICP Metals - 6010 Super Trace - Lead

Mercury - 7471 - CV

Deviation from Request: None

1V. Definitions

The following codes are used to denote laboratory quality control samples and can be found in
the data summary section of this report:

QCBLK- Quality Control Blank, Method Blank

QCLCS- Quality Control Laboratory Control Sample, Blank Spike



Yuanterra

Bechtel Hanford Incorporated
February 9, 2000 (revised 3/8/00)
Quote Number: 33811

SDG: W03005

Page 2

MS- Matrix Spike.
MSD-  Matrix Spike Duplicate.

V. Comments

General:

Metals:

The term “Detection Limit” used in the analytical data reports refers to
either the lab’s standard reporting limits or contractually required

- reporting limits, whichever is applicable.

Please refer to the attached cross-reference table for the standard
preparation methods used at Quanterra, St. Louis.

A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation baich per the
protocol for this analysis.

The initial analysis of the Mercury samples had LCS recoveries outside
QC limits at 159% and 165%. The samples were re-digested and re-
analyzed. The LCS recoveries met criteria in the re-analysis. The re-
analysis data is reported in the package.

The Mercury prep and analvsis was done outside of holding time, The
prep and analysis was done on 2/4/00. Holding times were expired
from 1 to 4 days. '

1 certify that this Summary is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this

hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Reviewed and approved:

)
2 A eied) el

Martd Ward

St. Louis Project Manager



Bechtei Hanford, Inc.
3350 George Washington Way
Richland, WA 99362

Afttn. BHI Sample Management Management
3190 George Washington Way

MSIN: H9-03 :
Phone: 375-9439

FAX: 372-9487

BHI Sample

Fax

Tﬂ{jm\/“ ) From:(\J[W\ ‘)
Fa 315 - HHYJO Pages: «}
Phone: (316 313 \ Date: 3 | (s

me valudatheoy 10dp cc:

O Urgent O For Review O Please Comment [ Please Reply ] Please Recycle

® Comments:

— \Bdf\,u_) -
Hx. DL A \m\u\c\hng LOIDD
oA - dcu C_Boda. — «jc_> _ nasd
hﬂDD Q.L‘H'L;Y\Q Pene> raframation
r_muerb resdved.
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FAX

TECHLAW, INC.

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

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 6 March 2000

Information Request #4

WO03003 - Inorganic

'I'Bc date ol preparation and analysis [or mercury is given as 2/4/00 for all samples. However, on
the client analysis summarics indicate that the analysis was required by 2/3/00, which would

indicate thal preparation/extraction took place much earlier. T need clarification of the
preparation/extraction and analysis dates, '



Mar-06-00 03:59P MAR B QB ZBH%F'I?S

FAX
TECHLAW, INC.

451 Hills, Suite 23
Richland, WA 99352
509-375-5667
£09-375-5151 (fax)
‘Fo: Jeanette Duncan
From: Bruce Christian
Pages: |

Date: 6 March 2000
Inlormation Request #3

w3005 - Rad

No matrix spike is present for C-14,
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FAX
TECHLAW, INC.

451 Rills, Suite 23
Richlandl, WA 99352
509-375-5667
509-375-5151 (fax)
To: Jeanetic Duncan
From: Bruce Christian
Pages: |

Date: 6 March 2000
Infurmation Request 42

WAO300S - Rad

I need the preparation and analysis dates for all LCS analytcs.
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FAX
TECHLAW, INC.

451 1tills, Suite 23
Richland, WA 99352
509-3745-%5667
509-375-51S1 (fax)
To: Jeanette Duncan
From: Bruce Christian
Pages: 1

Date: 6 March 2000
Information Request #1

W03005 - Inorganics

The case narrative incorrectly states that there are 21 samplcs in the SDG (I count [ 8)



FAX
TECHLAW, INC.

451 Rills, Suite 23
Richland, WA 99352
509-375-5667
509-37S-5151 (fax)
To: Jeanette Duncan
From: Bruce Christian
Pages: 1

Date: 6 March 2000
Inlormation Request #2
W0300S5 - Rad

LoC

I need the preparation and analysis dates (or all €S analytes.
_ . : 14 )
Hna \l_al,uc\d-umb ’]f\ou-é
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Quantal
Liquid Scintitation Caunting Sheet
QC BATCH Number. Q 00 1wlp [-25-00
Voiume Total Samp
Analyzad Veluma (g |
Pos:tlon WerkCrder No. {g m L Hr | L) OR Muliclier | Vial Label or Scike Vaius Preparaton Information
> DT DA0SB 5 250 DG Analysis: UII&.?)
07512-5 )Oﬁ’s IS Matrix: f)o(/u’i/
3 —_—
D LPE Lo Yo SN Client:
i 3
D1ZEE IDR 37
5 ,
DIH LR 1IN 29 - :meo min
. 8 Veiume Counted: == mis
D02 . ~o
7 %7755%‘3 (;a 7: Tray No(s); s . ﬁ
T¢ 7 (D ; !nnﬁais:@; ZZZ 2
B i
DIATDI0A S i
¢ ' i Counting infgrmatcn
OT37T30 | 29 |
10
0723TLI1DS L 0% Tower No: 2
1
O13Tm o2 34 scr__2f)
12 CR initiais:
DISTHIO .29
13 ! Comments
_ DIepqioys 5 |
T
2 DHTBSIDN e CM'I‘@(
DIATRI0A 13 bo ’|5b0
16
PILDIbIB 2
17 .
D109 jpaC 295 2%2. bl
i W3h(bo
18 i
20
21
22
23
24

RC-114, Rev.1, 4/58



x . T A -
Liquid Scintllation Counting Shest

ac BATCH Numeer:_ O C 0 119 [-25-00

\iclume Tata Sampl
Volume (g ﬂ%!
Pos1iﬁcn WerkCroer No. mi L Hn | L) CR Multigiier | \ial Label or Spike Valua Preparaticn Information
7 DI LOFIoDE = Analysis: 'ICQC’}
3 D1ALE 1DE AR | Mazic Sl
DI 3£R 1DAS RSr., Sl
4 ' Date Cocktail Added:
5 H12RR ek .
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Validation Criteria for Sample Preparation of Materials for Ni-63 Analysis.

The radionuclide validation procedure (WHC-SD-EN-SPP-001, rev. 1) contains the following qualification
criteria for sample preparation for anatysis by Liquid Scintillation Counting (section. 8.6.2):

“If the samples were not analyzed within seven days of distillation, qualify the results as
unusable (R for detects, UR for non-detects).”

This criteria is essentially specific to analysis for tritium only and should not be applied as written to other
analyses performed by Liquid Scintillation Counting. This is primarily due to the fact that other
radionuclides analyzed by this method do not use distillation to recover and purify the radionuclide in a
potentially volatile chemical form (water for tritiumy),

The following is a copy of the method summary portion of the analytical procedure (RICH-RC-5069) used
by the Quanterra Richland Laboratory to prepare Ni-63 analysis samples for counting:

“A weighed soil sample is prepared by acid digestion of microwave bomb digestion.
Inspection of the volume of residue determines which of two initial iron remaval
procedures is used. Iron removal is achieved for smaller residues by use of extraction-
chromatography while larger residues are treated by ion exchange. The sample is finally

purified by extraction chromatography. The sample activity is measured by liquid
scintillation.”

The recovered and purified Ni-63 is essentially non-volatile and stable for long lengths of time.

Samples analyzed using Liquid Scintillation Counting should be analyzed within a reasonable timeframe
from addition of the scintillation cocktail to the sample vial. This is due to potential degradation of the
cocktail mixture, particularly if plastic sample vials are used. An appropriate validation criteria for this is:

“If the samples were not analyzed within seven days of addition of the scintillation cocktail,

qualify the results as estimated (J for detects, UJ for non-detects).”

This criteria is expected to be incorporated into the next revision of the validation procedure and should be
used for non-tritium radionuclides analyzed by Liquid Scintillation Counting.
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. 1. Date 2. Review No.
Review Comment Record (RCR) : eview T
3/13/00 BHI/QA0018
3. Project 4. Page
105-F/DR Page 1 of 1
5. Document Number{s)/Title(s) 6. Program/Praject/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number
SDG No. w3005 105-F/DR Phase III Claude Stacey BHI/QA HO0-16/372-9208
Below-grade Areas
Sampling and Analysis
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 Authoni)ﬂnator
12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the 14.
Item | comment and detailed recommendation: of the action required to comrect/ Hold : 16.
resolve the discrepancy/preblem indicated.) Point | 15. Disposition (Provide justification if NOT accepted.) Status

1 Radiochemistry: Page 11, sample BOXB60 for Cs-137 the report indicates
the value as 0.00616; whereas, the laboratory results sheet has the value as
0.000616.

2 Inorganic: Page 11, sample BOXB73 the result reported for Hg is 5.4;

whereas, as indicated on the laboratory results sheet the value should be 0.54.
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TECHLAW, INC.

451 Rills, Suite 23
Richland, WA 99352
£09-375-5667
509-375-5151 (fax)
To: Jeanette Duncan
IFrom: Bruce Christian
Pages; 1

Date: 9 March 2000
Rejected data

W03005-Rad

The nickcl-63 rcsultc in SDG WO3005A will be rejected and flagged “R™ due to the distillation to
analysis time exceeding the 7 day limit.
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Validation Criteria for Sample Preparation of Materials for Ni-¢3 Analysis.

The radignuciide validation procedure (WHC-SD-EN-SPP-001, rev. i) contains the following quaiification
criteria for sample preparation for anaiysis by Liquid Scinfillation Couiing (Séctiofi. 8.6.2):

“Hthe sanp\es wers not anslyzed within seven days of distillation, quatify the results as
vmissalila D £or Aosorke 1 ﬁ-\f rum._rie)!eé
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This eriteria is essentially specific to analysis for tritium only and should not be applied as written to other
analyses performed by Liquid Scintiltation Counting. This it primarily due to the fact that other
radionuclides analyzed by this method do not use distillation to recover and purify the radionuclide in a
potentially volatile chemical form (water for tritium),

The following is a copy of the method summary portion of the analytical procedure (RICH-RC-5069) used
by the Quanterra Ruchland Laboratory to prepare Ni-63 analysis samples for countiag:

“A weighed soil sample is prepared by acid digestion of microwave bomb digestion.
inspection of the volume of residuc derenmines which of nvo initial kon removal
procedurss is used. Iron removal is achieved for smaller residues by use of extraction-
chromategraphy while larger residues are treated by ion exchange. The sample i< finally
purified by exrraction chromatography. The sampie activity is measured by lauid
scintillation.”

The recovered and purified Ni-63 is essentially non-volatile and stable for Jong lengths of time,

Samples analyzed using Liquid Scintillation Counting should be analyzed within a reasonable timeframe

from addition of the scintillation cocktail to the sample vial. This is dve to potential degradation of the

cockiall mixmure, particularly if piastic sample vials are used. An appropriaic validation criteria for this is:
“1f the samples were not analyzed within seven days of addition of the scintiNation cockrail,
qualify the results gs estimated (J for detects, UJ for non-detects).”

This eriteria is expected to be incorporated into the next revision of the validation procedure and should be
uscd for non-tritium radionuclides analyzed by Liquid Scintillation Counting.
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Date: 9 March 2000

To: Bechtel Hanford Inc. (technical representative)

From: TechLaw, Inc.

Project: 105-F/DR Phase Il Below-grade Areas Sampling and Analysis
Subject: Inorganics - Data Package No. W03005-QES (SDG No. WO3005)

INTRODUCTION

This memo presents the results of data validation on Data Package No. W03005-

QES prepared by Quanterra Environmental Services (QES). A list of samples

vaiidated along with the analyses reported and the method of analysis is provided

in the following table.

" Semple 1D . | Somplo Date | Madi
" BOXB60O 1/5/00 Solid C Seenote 1 & 2
| soxse 1/5/00 Solid c See note 1 & 2
|| BOXB62 1/5/00 Solid c See note 1 & 2
BOXBE3 1/5/00 Solid c Seenote 1 & 2
BOXB64 1/5/00 Solid c See note 1 & 2
IL BOXB65 1/5/00 Solid c Seenote 1 & 2
" BOXB66 1/6/00 Solid C Seenote 1 & 2
" BOXB67 1/6/00 Solid C Seenote 1 & 2
“ BOXBE8 1/6/00 Solid . c Seenote 1 & 2
BOXB69 - 1/6/00 Solid Cc Seenote 1 & 2
" BOXB70 1/6/00 Solid c Seenote 1 & 2
BOXB71 ‘IIGIOO" Solid C Seenote 1 & 2
BOXB72 1/6/00 Solid c Seenote 1 & 2
BOXB73 1/6/00 Solid C Seenote 1 & 2 ||
BOXBH5 1/3/00 Solid c See note 1 “
| BOXBH6 1/3/00 Solid c See note 1
BOXBH7 1/3/00 Selid c See note 1
BOXBHS8 1/3/00 Solid C See note 1

1 - ICP metals by 6010B ‘supertrace’ (lead); mercury by 7471A.

2 - Hexavalent chromium
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Data validation was conducted in accordance with the BHI validation statement of
work and “Sample and Analysis Plan for 105F and 105DR Phase lll Below Grade
Structures and Underlying Soils” {DOE/RL-99-35). Appendices 1 through 5
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

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

DATA QUALITY OBJECTIVES
* Holding Times

Analytical holding times for metals are assessed to ascertain whether the
holding time requirements were met by the laboratory. The holding time
requirements are as follows: Soil samples must be analyzed within six (6)
months for lead, 30 days for chromium VI and 28 days for mercury.

Due to the holding times being exceeded by less than twice the limit, all
mercury results were qualified as estimates and flagged “J”.

All other holding times were acceptable.

* Blanks
Preparation Blanks

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

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

Due to preparation blank contamination, the mercury results in samples
BOXB62, BOXB67 and BOXBE9 were qualified as undetected and flagged “U”".

All other preparation blank results were acceptable.
Eield Blanks

One equipment blank (BOXBH5) was submitted for analysis. Lead and mercury
were detected in the equipment blank. Under the BHI statement of work, no
qualification is required.

Accuracy
Matrix Spit

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 69% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 130% 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 results were acceptable.

Precision

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

All laboratory duplicaté results were acceptable.
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Eield Dugli Samol

Two pair of field duplicate samples {samples BOXB70/BOXB71 and
-BOXBH7/BOXBHS8) were submitted to QES for analysis. The duplicate sample
results were compared using the validation guidelines for determining the RPD
between a sample and its duplicate. The RPD for lead (33%) in sample
duplicate pair BOXB70/BOXB71 was outside QC limits. The mercury RPD {53%}
in sample duplicate pair BOXBH7/BOXBH8 was outside QC limits. Under the BHI

statement of work, no qualification is required. All other field duplicate results
were acceptable.

* Analytical Detection Levels

Reported analytical detection levels are compared against the 1056DR PQLs to
ensure that laboratory detection levels meet the required criteria. All reported
laboratory detection levels met the analyte specific PQL.

* Completeness

Data package No. WO3005-QES (SDG No. W03005) was submitted for validation
and verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to the holding times being exceeded by less than twice the limit, all mercury
results were qualified as estimates and flagged “J”. Due to preparation blank
contamination, the mercury results in samples BOXB62, BOXB67 and BOXB69
were qualified as undetected and flagged “U”. Data flagged “J” is an estimate,
but under the BH! validation SOW, the data may be usable for decision-making
purposes. All other validated results are considered accurate within the standard
error associated with the methods.

000004



REFERENCES

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

DOE/RL-99-35, Sample and Analysis Plan for 105F and 105DR Fhase !il Below
Grade Structures and Underlying Soils.

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 1998.

000003



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:

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

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

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

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

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

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

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

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

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

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: wW03005 REVIEWER: | DATE: 3/9/00 PAGE_1_OF_1_
TLI
COMMENTS:
COMPOUND QUALIFIER | SAMPLES AFFECTED| REASON
Mercury U BOXB62, BOXB67, Blank
BOXB69 , contamination
Mercury J All Holding time
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Appendix 3

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

Project: BECHTEL-HANFORD

Laboratory: Quanterra

Page_ 1 of 1

Care [sDG: W03005

Sample Number BOXBEO BOXB&1 BOXB62 BOXBE3 BOXB64 BOXBES BOX866 BOXB67 BOXB6B

Location Rm. 228¢c Rm. 228¢ Rm. 228¢ Rm. 228¢ Rm. 228¢ Rm. 228c Am. 228c Rm. 228¢ Am. 228¢

Remarks

Sample Data 1/5/00 1/5/00 1/5/00 TI5/00 1/5/00 1/5/00 1/5/00 1/6/00 1/6/00

Inorganics CROL |Resuit |Q |Result (Q |Resuit |Q [Resutt [O [Result [Q [Resuit [Q | Result Q JResult [O [Resuh [Q | Resuit
Mercury 0.08] 0.0843) 0.078|J 0.073|1UJ 0.13{J 0.26|J 0.076]J 0.38(J 0.0590|UJ 0.11(J

Lead 0.5 6.2 6.4 8.8 12.0 28 11.6 5.8 11.5 11.7

Chromium V1 0.1 162 4.56 3.84 4.81 3.72 1.92 5.16 114 561.1

Sample Number BDXB69 BOXB70O BOXB71 BOXB72 BOXB73 BOXBHS BOXBHE BOXBH7 BOXBHS

Location Rm. 228c Rm. 228c Rm. 228¢ Rm. 228¢ Arm. 228c Rm. 231 Rm. 231 Rim. 221 Rm, 231

Remarks Duplicate E. Blank Duplicate

Sample Date : 1/6/00 1/6/00 1/6/00 1/6/00 1/6/00 1/3/00 1/3/00 1/3/00 1/3/00

Inorganics CRDL |Rasult Q0 |Result Q |Result Q |[Result Q [Result Q [Resuit o] Ranult Q [Resuit |Q | Resuk [Q Result
Mercury 0.08| 0.041[UJ 0.13{J 0.073(J 0.11[J 0.541J 0.83)4 0.38{J 0.18)J 0.31{J

Lead 0.5 8.5 9.2 6.6 11.56 7.6 27.2 36.0 9.1 9.8

Chromium VI 0.1 51.3 21.9 219 4.59 4.48 NA NA NA NA

NA = Not analyzed




BECHTEL HANFORD, INC.

Client Sample ID: BOXB60

TOTAL Metals

Lot-Sample #...: FOA060175-001 Matrix.......: SOLID
Date Sampled...: 01/05/00 Date Received..: 01/05/00

REPORTING PREPARATION- ~ WORK —
PARARMETER_ RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 0027162
Lead 6.2 0.30 wg/kg SW846 6010B 01/27/600 D7557101

Dilution Factor: 1 MDL........ ....: 0.15

Prep Batch #...: 0036128 |
Mercury 0.084 0.033 mg/kg SWB46 TAT1A 02/04/00 D7557204

Dilution Factor: 1
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BECHTEL HANFORD, INC.
Client Sample ID: BOXB61
TOTAL Metals

Lot-Sample #...: FOAC6Q0175-002 Matrix : SOLID

Date Sampled...: 01/05/00 Date Received..: 01/05/00
REPORTING PREPARATION- —~ WORK™™ - —
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 0027162
Lead 6.4 g.30 mg/kg SWB46 60108 01/27/00 D755C101
Dilution Factox: 1 MDL.,...... [ : 0.1%

Prep Batch #...: 0036128

Mercury 0.078 :] 0.033 mg/kg 5WB46 7471A 02/04/00 D755C202
’ Bilution Factor: 1 MDL.........v..: 0.0070

(41

co0023 a00



BECHTEL HANFORD,

Client Sample

INC.

ID: BOXB62

TOTAL Metals

Lot-Sample #...: FOAOB0175-003

Matrix.......: SOLID
Date Sampled...: 01/05/00 Date Received..: 01/05/00
REPCRTING PREPARARTION- ~ WORK ™~

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 0027162
Lead 8.8 0.30 mg/kg 5W846 6010B 01/27/00 D755D101

Pilution Factor: 1 ’
Prep Batch #...: 0036128 _
Mercury 0.073 0.033 mg/kg SW846 T7471A 02/04/00 D755D202

Dilution Factor: 1

c00024



BECHTEL EANFORD, INC.
Client Sample ID: BOXB63

TOTAL Metals

Lot-Sample #...: FOA060175-004 Matrix..... ..: SOLID
Date Sampled...: 01/05/00 Date Received..: 01/05/00
REPCRTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 0027162
Lead 12.0 0.30 mg/kg SW846 6010B 01/27/00 D7SSH101
Dilution Factor: 1 MDL.......%....: 0.15
Prep Batch #...: 0036128
Mercury 0.13 7Y 0.033 wg/kg SW846 7471A 02/04/00 D755H202
pilutien Factor: 1 MDL......v22a2.1 0.0070

3!
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BECHTEL HANFORD, INC.
Client Sample ID: BOXB64

TOTAL Metals

Lot-Sample #...: FOA060175-005 Matrix.......: SOLID
Date Sampled...: 01/05/00 Date Received..: 01/05/00
__ REPCRTING PREPARATION- WORK ~
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 0027162
Lead 2.8 6.30 mg/kg SWB46 6010B 01/27/00 D755L101
Dilution Pactor: 1 MDL....... L.o...: 0.15

Prep Batch #...: 0036128

Mercury 0.26 s 0.033 mg/kg SWB46 T7471A 02/04/00 D755L.202
Dilution Factor: 1 MDL....vvvruuns : 0.0070

000026 o558



BECHTEL HANFORD, INC.

Client Sample ID: BOXB6S

TOTAL Metals

Lot-Sample #...: FOA060175-006 Matrix.......: SOLID
Date Sampled...: 01/05/00 Date Received..: 01/05/00
- REPORTING PREPARATION-  WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 0027162
Lead 11.6 0.30 ng/kyg SWB46 6010B 01/27/00 D755W101

Dilution Factor: 1 MDL....... Yo...t 0.15
Prep Batch #...: 0036128
Mercury 0.076 i 0.033 mg/kg SW846 7471A 02/04/00 D755W202

Dilution Factor: 1 MDL........0vuut 0.0070

v ?
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Lot-Sample ¥...:

BECHTEL HANFORD, INC.

Client Sample ID: BOXB66

TOTAL Metals

FOAO60175-007

Matrix.......: SOLID

Date Sampled...: 01/05/00 Date Received..: 01/05/00
REPORTING PREPARATION-  WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 0027162
Lead 5.8 0.30 mg/kg SWB46 6010B 01/27/00 D7560101

Dilution FPactor: 1 MDL....... t....: 0,18
Prep Batch #...: 0036128
Mercury 0.38 j’ 0.033 mg/kg SW846 7471A 02/04/00 D7560202

Dilution Pactor: 1

MDL......vavens ¢ 0.0070

00G08



BECHTEL HANFORD,

INC.

Client Sample ID: BOXB67

TOTAL Metals

Lot-Sample #...: FOA070135-001 Matrix.......: SOLID
Date Sampled...: 01/06/00 Date Received..: 01/06/00
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER_#
Prep Batch #...: 0027167
Lead 11.5 0.30 mg/kg SWB46 6010B 01/27/00 D76G1101
Dilution Pactoxr: 1 MDL....... LA 0.15
Prep Batch #...: 0036128
Mercury 0.050 L)T 0.033 wg/kg SWB46 7471A 02/04/00 D76G1204
Dilution Factor: 1 MDL......cvouuns 0.0070

] i
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BECHTEL HANFORD, INC.

Client Sample ID: BOXR6SB

TOTAL Metals

Lot-Sample #...: FOA070135-002 Matrix.......: SOLID
Date Sampled...: 01/06/00 Date Received..: 01/06/00
o REPORTING PREPARATION-  WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 0027167
Lead 11.7 0.30 mg/kg SWa46 6010B 01/27/00 D76GJ101
Dilution Factor: 1 MDL........ et 0.15
Prep Batch #...: 0036128 ‘
Mercury 0.11 I 0.033 mg/kg SWB846 7471A 02/04/00 D76GJ202
Dilution Facter: 1 MDL.....0oceanut 0.0070

1d
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BECHTEL HANFORD, INC.

Client Sample ID: BOXB69

TOTAL Metals

Lot-Sample #...: FO0A070135-003

Matrix.......: SOLID

Date Sampled...: 01/06/00 Date Received..: 01/06/00

REPORTING PREPARATION- WORK
PARARMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 0027167
Lead 8.5 0.30 mg/kg SW846 6010B 01/27/00 D76CL101

Diluticon Factor: 1 MDL....../ Pia et 0.15

Prep Batch #...: 0036128
Mercury 0.0a1 VY 0.033 ma/kg SW846 7471A 02/04/00 D76GL202

Dilution Factor: 1

c00021
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BECHTEL HANFORD, INC.

Client Sample ID: BOXB70

TOTAL Metals

Lot-Sample #...: FOA070135-004

Matrix.......: SQOLID
Date Sampled...: 01/06/00 Date Received..: 01/06/00
REPCRTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHCD ANALYSIS DATE ORDER #
Prep Batch #...: 0027167
Lead 9.2 0.30 mg/kg SWB46 6010B 01/27/00 D76GP101
Dilution Factor: 1 MDL....... f....1 0,158
Prep Batch #...: 0036128
Mercury 0.13 7Y 0.033 mg/kg SW846 7471A 02/04/00 D76GP202
Dilution Factor: 1 MDL.......ouvunt 0.0070
'Y
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BECHTEL HANFORD, INC.

Client Sample ID: BOXB71

TOTAL Metals

Lot-Sample #...: FOA070135-005

C0GQ0<3

Matrix.......: SOLID
Date Sampled...: 01/06/00 Date Received..: 01/06/00
- REPORTING PREPARATION-  WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 0027167
Lead 6.6 0.30 mg/kg SWB46 6010B 01/27/00 D76GQ101
Dilution Factor: 1 MDL....... v....: 0,15
Prep Batch #...: 0036128
. Mercury 0.079 7 0.033 mg/kg SHE46 7471A 02/04/00 D76GQ202
' Dilution Factor: 1 MDL.......c0o00n: 0.0070



BECHTEL BANFORD, INC.
Client Sample ID: BOXB72

TOTAL Metals

Lot-Sample #...: FOA070135-006 Matrix.......: SOLID
Date Sampled...: 01/08/00 Date Received..: 01/06/00
REPORTING PREPARATION-  WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 0027167
Lead 11.5 0.30 wg/kg SWB46 6010B 01/27/00 D76GR101
Dilution Factor: 1 MDL....... L....: 0.15
Prep Batch #...: 0036128
Mercury 0.11 7Y 0.033 mg/kg SW846 7471A 02/04/00 D76GR202
pilution Factor: 1 MDLi. . veuveswenat: 0.0070

y?
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BECHTEL HANFORD, INC.

Client Sample ID: BOXB73

TOTAL Metals

Lot-Sample #...: FOAD70135-007 Matrix.......: SOLID
Date Sampled...: 01/06/00 Date Received..: 01/06/00
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER §#
Prep Batch #...: 0027167
Lead 7.6 0.30 ma/kg SwWe46 6010B 01/27/04Q D76GT101

Dilution Factor: 1 MDL....... ...z 0.15
Prep Batch #...: 0036128
Mercury 0.54 7Y 0.033 mg/kg SWB46 7471A 02/04/00 D76GT202

Dilution Factor: 1

3?
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BECHTEI, HANFORD, INC.
Client Sample ID: BOXBHS

TOTAL Metals

Lot-Sample #...: FOA060175-008

Matrix.......: SOLID

Date Sampled...: 01/03/00 Date Received..: 01/05/00
REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

PREPARATION-- WORK ~

Prep Batch #...: 0027162

Lead 27.2 0.30 mg/kg SWe46 5010B
Dilution Pactor: 1 MDL........v...2 0.15
Prep Batch #...: 0036128
Mexrcury 0.83 7Y 0.033 mg/kg’ SW846 7471A
Dilution Pactor: 1 MDL. ... oevennn : 0.0070
L
c00026

ANALYSIS DATE ORDER #

01/27/00 D7563101

02/04/00 D7563202
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BECHTEL HANFORD, INC.
Client Sample ID: BOXEHG
TOTAL Metals

Lot-Sample #...: FOA060175-009 Matrix.......: SOLID

Date Sampled...: 01/03/00 Date Received..: 01/05/00
REPORTING PREPARATION-—  WORK '~
PARAMETER RESULT LIMIT UNITS METHQD ANALYSIS DATE ORDER #
Prep Batch #...: 0027162
Lead 36.0 0.30 mg/kg SWeae 6010B Q1/27/00 D7565101
Dilution Factor: 1 MDL....... N ee..: 0,18

Prep Batch #...: 0036128

Mercury 0.38 Y 0.033 mg/kg SW846 7471A 02/04/00 D7565202
Dilution Factor: 1 MDL...,........ : 0.0070
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BECHTEL HANFORD, INC.

Client Sample ID: BOXEH7

TOTAL Metals

Lot-Sample #...: FOR060175-010 Matrix.......: SOLID
Date Sampled...: 01/03/00 Date Received..: 01/05/00
REPORTING PREPARATION- WORK ™ — —
PARAMETER RESULT LIMIT UNITS METHCD ANALYSIS DATE ORDER #
Prep Batch #...: 0027162
Lead 9.1 0.30 mg/kg SWB46 6010B 01/27/00 D7567101
Dilution Factor: 1 MDL....... ..., .15
Prep Batch #...: 0036128
Mercury 0.18 J 0.033 ng/kg SWB46 7471A 02/04/00 D7567202
Dilution Factor: 1 MDL........cc.ut 0.0070

X
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BECHTEL HANFORD, INC.
Client Sample ID: BOXBHS

TOTAL Metals

Lot-Sample #...: FOAR060175-011 Matrix.......: SOLID
Date Sampled...: 01/03/00 Date Received..: 01/05/00
i REPORTING PREPARATION-  WORK
PARAMETER RESULT LIMIT UNITS METHQD ANALYSIS DATE ORDER #
Prep Batch #...: 0027162
Lead 9.8 0.30 mg/kg SW846 6010B 01/27/00 D756A101
Dilution Factor: 1 MDL........ ..t 0.15 '
Prep Batch #...: 0036128 _
Mexrcury 0.317% 0.033 mg/kg SW846 7471A 02/04/00 D756A202
Dilution Factor: 1 MDL........0s..2 0.0070

o fslof
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Ny '
quanterra

SAMPLE RESULTS

T TAB NAME: ~ —— QUANTERRA;Richtamdt———SDG:—/RPT-GRP:——W83065Af-9838

LAB SAMPLE |D: 9D73R010 MATRIX: OTHER
CLIENT ID: BOXB60 DATE RECEIVED:  1/5/2000 11:15:00 AM
COUNTING TOTAL i REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/NDL UNIT  YIELD NUMBER
HEXCHROME  1.52E+02 N/A N/A 8.00E-02 mg/kg  N/A EPA7196
PU-238 -4.99E-04 U 1.0E-03 1.0E-03 2.51€-02 pCilg 50.92% RICHRC5010
PU239/40 I9SE.04 U 1.0E-03 1.0E-03 2.51E-02  pCilg 50.92% RICHRC5010
BA-133 1.90E-02 ¢ 2.8E-02 2.8E-02 4,16E-02  pCilg RICHRC5017
CO-60 2.85E02 U €02 2.3E-02 4.19E-02 pCilg RICHRCS017
CS-137 6.16E-04 U 2.4E-02 2.4E,Q 4.03E-02 pCilg RICHRCS5017
EU-152 121E-02 U 5.4E-02 satfdl” 91402  pCig RICHRC5017
EU-154 -1.82E-02 U 6.5E-02 6.5E-02 QgE-01 pCilg RICHRC5017
EU-155 585E-02 U 4.0E-02 4.0E-02 6.78E-0 pCilg RICHRCS017
STRONTIUM 5.066-02 U 5.1E-02 5.3E-02 1.06E-01 pCifg 92.40% RICHRC5006
C-14 6.30E+00 J 3.0E-01 8.6E-01 8.26E-01 pCig 100°60%_ RICHRCS5022
NI-63 4,24E+00 U 2.4E-01 3.1E+00 4.82E+00  pCig 94.93% RICHRCS069
TC-99 37401 U 1.9E-02 6.9E-01 7.79E-01 pCifg 100.00%  RICHRCS0TS

Number of Results: 14 .

Resuit = IDL When Not Detected Quanterra Analytical Services, Inc

{Qualifiers: U = Analyte rasuit < MDA/IDL, rptChemRadSample; v3.41 -
J4 = No U qualifier and resuit < §) S1¢18 SO ;

-4t



SAMPLE RESULTS

T
Quanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: ~ WO3005A] 9838
LAB SAMPLE ID: 9D73RE10 MATRIX: OTHER
CLIENT ID: BOXB61 DATE RECEIVED:  1/5/2000 11:15:00 AM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR{2s) ERROR(2s) MDAADL UNIT  YIELD NUMBER
HEXCHROME  4.56E+00 N/A N/A 8.00E-02 mgkg  N/A EPA7196
PU-238 -4.04E-04 U 8.1E-04 8.1E-04 2.03E-02  pCig 82.69% RICHRC5010
PU239/40 T24E.03 U 1.0E-02 1.0E-02 2.31E-02  pCig 82.69% RICHRC5010
BA-133 -1.43E-02 2.6E-02 2.6E-02 3.78E-02  pCilg RICHRC5017
CO-60 -7.51E-03 U ~E-02 2.4E-02 405E-02  pCig RICHRC5017
CS-137 241E-02 U 2.3E-02 2.3E-02 E-02 pCig RICHRCS017
EU-152 3.58E-02 U 5.6E-02 5.6E8 8.53E-02 pCilg RICHRC5017
EU-154 479E-02 U 7.1E-02 7.1E-0k 29F-01 pCilg RICHRCS017
EU-155 -1.52E-02 U 5.3E-02 5.3E-02 8.50E-0 oCilg RICHRCS017
STRONTIUM 187€-02 U 5.3E-02 5.3E-02 1.20E-01 pCi/g 85.40% RICHRC5006
C-14 1.12E+00 J 7.2E-02 6.2E-01 8.27E-01 pCig 100°00%  RICHRCS5022
NI-63 447E+00 U 2.9E-01 3.4E+00 6.38E+00  pCilg 88.46% HRC5069
TC-99 -3.26E-01 U 1.7E-02  6.4E-01 7.84E-01 pCilg 100.00%  RICHRCSUTE

Number of Results: 14_

Resuit = IDL When Not Detected
{Q)uatifiers: U = Analyte result < MDA/IDL,

J = No U qualifier and result <

Quanterra Analytical Services, Inc

U 0 0 O 31 rptChemRadSample; v3.41 P %



SAMPLE RESULTS

1\
Quanterra

T T LABNAME: QUANTERRA, Richland SOG: /RPTGRP:  WOJ005A] 9838
LAB SAMPLE ID: 9D73RR10 MATRIX: OTHER
CLIENT ID: BOXB62 DATE RECEIVED:  1/5/2000 11:15:00 AM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q@ ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER
HEXCHROME  3.84E+00 N/A N/A 8.00E-02  mgkg  N/A EPA7196
-2 04— 1L 78504 O 0FE-02—PLig—84-B7%——RICHRCS080
PU-238 J 1.8E-02 1.8E-02 1.62E-02  pCig 83.19% RICHRCS010
PU239/40 u 6.4E-04 6.5E-04 1.62E-02  pCilg 83.19% RICHRCS010
BA-133 2.0E-02 2.0E-02 3.00E-02 pCilg RICHRCS017
CO-60 -2.18E-04 U > 367E-02  pCig RICHRC5017
CS-137 2.05E-02 U 2.0E-02 3.55E-02 pCifg RICHRCS017
EU-152 -1.27E-02 U 4,0E-02 6.75E-02  pCig RICHRC5017
EU-154 2.04E-02 U 6.1E-02 . o pClig RICHRC5017
EU-155 422E-02 U 3.5E-02 3.5E-02 6.05E-0 i RICHRC5017
STRONTIUM 9.45E-04 U 5.0E-02 5.0E-02 1.19E-01 /g 88.20% RICHRCS5006
c-14 1.14E+00 J 7.3E-02 6.2E-01 8.27E-01 pCilg 100700%  RICHRCS5022
NI-63 6.25E+00 J 3.5€-01 3.4E+00 5.19E+00  pCiig 88.41% CHRC5069
TC-99 -468E-01 U 2.5E-02 6.3E-01 7.79E-01 pCifg 100.00%  RICHRCS0TS

Number of Results: 1_1_1_

S

Result = IDL When Not Detected

{Q)ualifiers: U = Anailyte result < MDA/IDL,
J = No U qualifter and result <

COG(

1y

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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1))
@uanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO03005A] 9838 -
LAB SAMPLE ID: 8D73T410 MATRIX: OTHER
CLIENT ID: BOXB63 - DATE RECEIVED:  1/5/2000 11:15:00 AM
COUNTING TOTAL ' REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
HEXCHROME  4.81E+00 N/A N/A 8.00E-02 mg/kg N/A EPAT196
PU-238 ™~ -3.70E-04 U 7.4E-04 7.4E-04 1.86E-02  pCig 72.36% RICHRCS5010
PU239/40 -37768:04 U 7.4E-04 7.4E-04 1.86E-02  pClig 72.36% RICHRC5010
BA-133 9.10E-03 U 2.4E-02 2.4E-02 3.64E-02 pCilg RICHRCS5017
C0O-60 419E-03 U AE Q2 2.4E-02 4.26E-02 pCiig RICHRCS5017
CS-137 2.29E-02 U 2.2E-02 2t /;( 3.95E-02 pCilg RICHRC5017
EU-152 2.11E-02 U 4 8E-02 4.88°62 8.17E-02 pCiig RICHRCS5017
EU-154 -8.08E-02 U 7.4E-02 7 E-02 ~4ZE-01 pCiig RICHRCS5017
EU-155 425E-02 U 4 2E-02 4,2E-02 7.17E-0 pCifg RICHRCS017
STRONTIUM 1.66E-01 'J 6.6E-02 8.1E-02 1.13E-01 pCi/g 88.00% RICHRC5006
C-14 6.51E+00 J  3.0E-01 8.7E-01 8.27E-01 pClig 100706%_ RICHRC5022
NI-63 2.30E+01 J 1.6E+00 5.5E+00 1.22E+01  pCifg 91.15%  RICHRC5069
TC-99 3.82E-01 U 19E-02  6.9E-01 7.81E-01 pCilg 100.00%  RICHRCS5U?S

Number of Resuits: 1@:

Resuit = IDL When Not Detected Quanterra Analytical Services, In¢

{Qiualifiers: U = Analyte result < MDA/IDL, . rptChemRadSample; v3.41 -
J = No U qualifier and result < COouCo ‘ ))‘U@



1)
Q@uanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO03005A[ 9838
LAB SAMPLE ID: 9D73T510 MATRIX: OTHER
CLIENT ID: BOXB64 DATE RECEIVED:  1/5/2000 11:15:00 AM
COUNTING  TOTAL ' REPORT METHOD
ANALYTE RESULT Q ERROR({2s) ERROR(2s) MDANDL UNIT  YIELD NUMBER
HEXCHROME  3.72E+00 N/A N/A 8.00E-02 mg/kg N/A EPA7196
PU-238 -350E-04 U 7.0E-04 7.0E-04 1.76E-02  pCilg 71.54% RICHRC5010
PU239/40 350804 U 7.0E-04 7.0E-04 1,76E-02 pCilg 71.54% RICHRC5010
BA-133 1.10E-02 U 2.2€-02 2.2E-02 3.18E-02 pCilg RICHRCS017
CO-60 3.98E-02 U 9E02 9E-02 3.69E-02 pCi/g RICHRCS017
CS-137 561€-02 J 3.1E-02 /If E-03 2.89E-02 pClig RICHRCS017
EU-152 -1.70E-02 U 4.5E-02 4 SE-02 7.00E-02 pCi/g ' RICHRCS017
EU-154 -1.10E-03 U 4.9E-02 4.9€-02 B 4E-02 pCifg RICHRCS5017
EU-155 3.02E-02 U 3.1E-02 3.1E-02 5.20E-02 pCilg RICHRC5017
STRONTIUM 3.36E-02 U 4.7E-02 4 8E-02 1.02E-01 pCi/g 96.60% RICHRC5006
C-14 6.37TE+00 J 3.0E-01 8.6E-01 8.27E-01 pCilg 100008%  RICHRC5022
NI-63 4.16E+00 U 2.4E-01 3.2E+00 5.01E+00  pCilg 94.99% RC5069
TC-99 2.10E-01 U 1.1E-02 . B.BE-D1 7.78E-01 pCilg 100.00%  RICHRCE0TE
Number of Results: 14
L2 J
=/ gl
Resuit = IDL When Not Detected Quanterra Analytical Services, Inc

J = No U qualifier and resuit <

{Q)ualifiers: U = Analyte resuit < MDA/IDL, 0 O O Q) 34 rptChemRadSample; v3.41 M



D) '
Quanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO3005A] 9838
LAB SAMPLE iD: 9D73T810 MATRIX: OTHER
CLIENT ID: BOXB65 ' DATE RECEIVED:  1/5/2000 11:15:00 AM
COUNTING TOTAL ) REPORT METHOD
ANALYTE RESULT Q ERROR(2s} ERROR(2s) MDA/DL UNIT  YIELD NUMBER
HEXCHROME  1.92E+00 N/A N/A 8.00E-02 mghkg  N/A EPA7196
PU-238 0.00E+00 U 0.0E+00 1.2E-02 1.30E-02  pCilg 63.64% RICHRC5010
PU239/40 0.00BW0Q U 0.0E+00 1.2E-02 130E-02  pCifg 63.64% RICHRC5010
BA-133 2.61E-03 U 2.2E-02 2.2E-02 3.04E-02  pCig RICHRCS017
CO0-60 571E-02 U 2.9E6 2PE-02 4,05E-02 pCiig RICHRC5017
Cs-137 363802 U 20E02 Yk 352602  pClg RICHRC5017
EU-152 3.18E-03 U 4 3E-02 4.3E-02 7.17E-02  pCilg RICHRCS5017
EU-154 2.44E-02 U 6.0E-02 6.0E-02 1.06E>6 pCilg RICHRC5017
EU-155 1.91E-02 U 3.2E-02 3.2E-02 5.50E-02  pC¥g RICHRCS5017
STRONTIUM 8.51E-02 U 5.4E-02 5.9E-02 1.05E-01  pCig D3:90% RICHRC5006
C-14 8.14E-01 U 5.4E-02 6.0E-01 8.27E-01 pCilg 100.00% RICHRC5022
NI-63 462E+00 U 2.7E-01 3.0E+00 481E+00  pCilg 96.34% RICHRC366S
TC-99 1.87E-01 U 9.5E-03 ~ 6.8E-01 7.87E-01  pCilg 100.00%  RICHRC5078

Number of Results: 1

Result = IDL When Not Detected Quanterra Analytical Services, Inc

(Q)ualifiers: U = Analyte result < MDA/IDL, - rptChemRadSample; v3.41 M
J = No U qualifier and result < 00() 0 ~



1)) '
Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO03005A[ 9838 )
LAB SAMPLE ID: 9D73TC10 MATRIX: OTHER
CLIENT ID: BOXB66 DATE RECEIVED:  1/5/2000 11:15:00 AM
COUNTING  TOTAL ' REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
HEXCHROME  5.16E+00 N/A N/A 8.00E-02 mgkg  N/A EPA7196
PU-238 4.48E-03 U 9.0E-03 9.0E-03 121E-02  pCig 69.49% RICHRCS010
PU239/40 0.008400 U 0.0E+00 1.1E-02 1.21E-02 pCilg 69.49% RICHRC5010
BA-133 4.41E-03 U 2.3E-02 2.3E-02 3.18E-02  pCig RICHRC5017
C0-60 -1.35E-03 U 2EL2 2.2E-02 3.80E-02  pCig RICHRCS017
Cs-137 1.81€-02 U 2.0E-02 Of 2 3.49E-02  pCilg RICHRCS017
EU-152 1.69E-02 U 4 4E-02 AEDZ 7.46E-02  pCifg RICHRC5017
EU-154 419E-02 U 6.3E-02 6.3E-02 44E-01 pClig RICHRC5017
EU-155 2.34E-02 UV 3.6E-02 3.6E-02 5.91E-02 pCl/g RICHRCS017
STRONTIUM -5.16E-03 U 4.8E-02 4 8E-02 1.17E-01 pCilg 85.80% RICHRC5006
C-14 5.80E+00 J 2.8E-01 8.3E-01 8.26E-01 pClig 100°08%_  RICHRC5022
NI-63 402E+00 UV 2.5E-01 3.5E+00 6.36E+00  pCifg 80.53% RICHRCS5069
TC-99 2.18E-01 U 1.1E-02 ~ 6.9E-01 8.33E-01 pCi/g 100.00%  RICHRC5U?S.

Number of Results: _1:—5"

5/‘3/"0

Result = IDL When Not Detected

{Q)ualifiers: U = Analyte result < MDAJIDL,
J = No U qualifier and result <

Quanterra Analytical Services, in

rptChemRadSampie; v3.41

(0006
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Q@uanterra

SAMPLE RESULTS

———LAB NAME:—————QUANTERRA, Richfand SDGt— /RPT-GRP:—W03005B /-9848—
LAB SAMPLE ID: 9D75L310 MATRIX: OTHER
CLIENT ID: BOXB67 DATE RECEIVED:  1/6/2000 12:00:00 PM
COUNTING  TOTAL ' REPORT METHOD
ANALYTE  RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD  NUMBER
HEXCHROME  1.14E+02 N/A N/A 8.00E-02 mg/kg N/A EPA7196
L w 0= =t - B +=3£=0 - S i B804 FHEHRESE6E
PU-238 -8.67E-04 U 1.2E-03 12603  247E-02 pCig  7801%  RICHRC5010
PU239/40 T54ELQ3 U 1.1E-02 11E02  247E-02 pCif  78.01%  RICHRCS010
BA-133 2.20E-02 % 2.6E-02 26E-02  388E-02  pCig RICHRC5017
CO-60 2.32E-02 U SE.02 2E-02  4.14E-02  pCig RICHRC5017
CS-137 2.90E-02 U 226:02 ~~pcd2 " 386E-02  pCig RICHRC5017
EU-162 1.726:02 U 5.3E-02 = 8.45E:02  pCig RICHRC5017
EU-154 1.84E-03 U 6.2E-02 6.2E-02 <ZE01  pCilg . RICHRC5017
EU-155 2.73E-02 U 3.7€-02 37E-02  6.23E-02~_pCig RICHRC5017
STRONTIUM ~ 2.58E-02 U 5.3€-02 54E-02  120E-01  pClg~_91.80%  RICHRC5006
C-14 1.40E+00 J 9.1E-02 7.2E-01 9.53€-01  pCllg 100°90%_ _ RICHRC5022
NI-63 5.78E+00 3.4E-01 38E+00  564E+00  pCUQ  79.41% TCHRCS069
TC-99 -1.15E-01 U

5.8E-03 7.4E-01 8.45E-01 pClig 100.00%  RICHRCS07S

Number of Results: 14

3/{{/00
//y

Result = IDL When Not Detected Quanterra Analytical Services, Inc
(Qualifiers: U = Analyte resuit < MDAJIDL, 0 0 0 -y rptChemRadSample; v3.41
J = No U qualifier and resuit < 0 e i)
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Qf/uanterra

SAMPLE RESULTS

LAB NAME:—————QUANTERRA; Richiand——— SDG:- /RPT-GRP+——WO03005B |- 9848

LAB SAMPLE ID: 9D75LC10 MATRIX: OTHER
CLIENT ID: BOXB68 . DATE RECEIVED:  1/6/2000 12:00:00 PM
COUNTING  TOTAL . REPORT METHOD

ANALYTE  RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER

HEXCHROME _ 5.11E+01 N/A NIA 8O0E-02  mghkg  N/A EPATIS6
PU-238 -3.53E-04 U 7.1E-04 7.1E-04 178E-02 pCilg  7581%  RICHRC5010
PU239/40  -TOSE.04 U 1.0E-03 1.0E-03 202E-02  pCilg  7581%  RICHRCS010
BA-133 -9.27E-03 2.6E-02 2 6E-02 3.76E-02  pCilg RICHRC5017
CO-60 283E-02 U E.02 2 5E-02 464E-02  pCilg RICHRC5017
cs-137 6.20E:02 J 32602 ~J489 357E02  pClg RICHRC5017
EU-152 4.34E-02 U 5.6E-02 5.6E%6 8.39E-02  pCUg RICHRCS017
EU-154 2.42E-02 U 7.3E-02 7.3E-02 26E-01  pCilg RICHRC5017
EU-155 2.27E-02 U 4 8E-02 4.8E-02 8.40E-0 pCi/g . RICHRC5017

STRONTIUM 405802 U 5.8E-02 5.0E-02 127E-01  pCII~_89.00%  RICHRC5006
C-14 1.25E+00 J 8.1E-02 6.1E-01 8.10E-01 pClig 10080%  RICHRCS022
NI-63 9.32E+00 J 5.3E-01 55E+00  7.09E+00 pClg  55.07% RC5069
TC-99 - -4.53E-02 U

2.3E-03 7.4E-01 §.08E-01 pCilg 100.00%  RICHRCSUTS

Number of Results: 15

L1

Result = IDL When Not Detected Quanterra Analytical Services, In¢

iQ)uatitiers; U = Analyte result < MDAJIDL, (;0 O 0 .y rptChemRadSampte; v3.41
J = No U qualifier and result < / w
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Q”uan terra

SA_MPLE RESULTS

LAB NAME:——————QUANTERRA, Richland SDG:- /RPT-GRP:——WO03005B ] 9848

LAB SAMPLE ID: 8D75LE10 MATRIX: OTHER
CLIENT ID: BOXB69 DATE RECEIVED:  1/6/2000 12:00:00 PM
COUNTING TOTAL ' REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s} MDA/DL UNIT  YIELD NUMBER
HEXCHROME  5.13E+01 N/A N/A 8.00E-02 mgkg  N/A EPA7196
Al -2ot—0 - < e 8 - - pCig 5854 REGHRGE0E0
PU-238~~__ 0.00E+00 U 0.0E+00 9.6E-03 1.06E-02  pCilg 81.40%  RICHRCS5010
PU239/40 0.08E+00 U 0.0E+00 9.6€-03 1.06E-02  pCilg 81.40%  RICHRC5010
BA-133 -1.35E-02 ™Y 2.2E-02 2.2E-02 3.08E-02 pCifg RICHRCS5017
CO-60 2.63E-02 U 4E.02 2.1E-02 3.80E-02  pCilg RICHRC5017
CS-137 5.55E-02 J 3.4E-02 - pgE® 2.96E-02  pCilg RICHRCS017
EU-152 -1.06E-02 U 4.3E-02 4389 7.05E-02  pCig RICHRC5017
EU-154 -3.80E-02 VU 6.3E-02 6.3E-02 03E-01  pCilg . RICHRC5017
EU-155 3.36E-02 U 3.3E-02 3.3E-02 5.76E-0 bCi/g RICHRC5017 ~
STRONTIUM 767E-02 U 6.3E-02 6.7E-02 1.30E-01  pClg 90.50%  RICHRCS5006
C-14 3.02E-01 U 2.1E-02 5.7E-01 8.11E-01  pClg 100°06%  RICHRC5022
NI-63 6.57E+Q0 U 3.8E-01 5.0E+00 7.57E+00  pClg  "62.85% RICHRC5069
TC-99 -123E-01 U

6.2E-03 7.3E-01 8.16E-01 pCilg 100.00%  RICHRCSUTS

Number of Results: Tfﬂ

3/@/00
}/h.

Result = 1DL When Not Detected Quanterra Analytical Services, Inc
(Q)ualifiers: U = Analyte result < MDA/IDL, -y rptChemRadSample; v3.41
J = No U qualifier and result < OOU 0 ug -~ -



LAB NAME:

SAMPLE RESULTS

QUANTERRA, Richland

1)
fouanterra

- 8DG:—/RPT-GRP:——W03005B8 /- 9848

LAB SAMPLE ID: 9D75LH10 MATRIX: OTHER
CLIENT ID; BOXB70 DATE RECEIVED:  1/6/2000 12:00:00 PM
COUNTING TOTAL . REPORT METHOD
ANALYTE RESULT Q@ ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMEBER
HEXCHROME  2.19E+01 N/A N/A 8.00E-02 mg/kg N/A EPA7196
PU-238 511E-03 U 1.0E-02 1.0E-02 1.39E-02 pCilg  62.89%  RICHRC5010
PU239/40 0.0O8200 U 0.0E+00 1.3E-02 1.38E-02 pCilg 62.89% RICHRC5010
BA-133 2.37E-02 H 2.8E-02 2.8E-02 4.30E-02 pCilg RICHRC5017
CO-60 -2.04E-03 U 02 2.7E-02 4 66E-02 pCilg RICHRCS5017
CS-137 2.60E-03 U 2.4E-02 2.4E40% 4.17E-02 pCilg RICHRCS017
EU-152 -1.43E-02 U 5.4E-02 5. & 9.10E-02  pCilg RICHRC5017
EU-154 <2.326-03 U 8.0E-02 8 gE-02 -39E-01 pCilg RICHRCS5017
EU-155 3.73E-02 U 4.3E-02 4.3E-02 7.35E-0 pCifg RICHRCS017
STRONTIUM 6.46E-02 U 6.1E-02 6.4E-02 1.28E-01 pCid 84.10% RICHRC5006
C-14 1.83E+00 J 1.1E-01 6.4E-01 8.11E-01 pCilg 10008Q%  RICHRCS5022
NI-63 7.08E+00 J 4.0E-01 4.0E+00 5.83E+00  pCifg 79.26% RICHRCS069
TC-99 357E-02 U 1.8€-03 7.4E-01 8.06E-Q1 pCilg 100.00%  RICHRCHG%8
Number of Results: -jt
)
Result = IDL When Not Detected Quanterra Analytical Services, Inc
{Qualifiers: U = Analyte result < MDANDL, U O 0 O "'}0 rptChemRadSample; v3.41

J = No U qualifier and result <

f'! ;Y q;
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(r/{uanterra

SAMPLE RESULTS

———LAB NAME:—— QUANTERRA:. Richland SDG:~ /RPT GRP:——WO030058-9848
LAB SAMPLE ID: 9D75LJ10 MATRIX: OTHER
CLIENT 1D: BOXB71 DATE RECEIVED:  1/6/2000 12:00:00 PM
COUNTING  TOTAL ' REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER

HEXCHROME  2.19E+01 N/A N/A 8.00E-02  mgkg  N/A EPA7196
PU-238 0.00E+00 U 0.0E+00 1.1E-02 1.17E-02 pCilg 74.40% RICHRC5010
PU239/40 BUHEQ4 U 9.8E-04 9.8E-04 197E-02  pCig 74.40% RICHRCS5010
BA-133 7.49E-03 U 2.3E-02 2.3E-02 3.34E-02 pCifg RICHRC5017
CO-60 4.73E-03 U .02 2.1-02 3.62E-02  pClg RICHRC5017
CS-137 1.34E02 U 2.0E-02 05972 3.45E-02 pCifg RICHRCS017
EU-152 -5.60E-02 U 4.6E-02 4. 6FD8 7.31E-02  pCilg RICHRCS5017
EU-154 -4.00E-03 U 6.1E-02 6.1E-02 BSE-01 pCilg ~ RICHRC5017
EU-155 477E-02 VU 3.4E-02 3.4E-02 5.96E-02 pCilg RICHRC5017

STRONTIUM 469E-03 U 5.2E-02 5.2E-02 1.22E-01 pCig 93.00%  RICHRC5008
C-14 2.54E+00 J 1.5E-01 6.8E-01 8.11E-01 pCilg 10006%_ RICHRC5022
NI-63 4.00E+00 U 2.4E-01 4,3E+00 6.79E+00  pCilg 74.59% RIGLRC5069
TC-09 283E-01 U

14E-02 7.6E-01 8.06E-01 pCiig 100.00%  RICHRCS078

Number of Results: 3—4:

4

Resuit = DL When Not Detected Quanterra Analytical Services, Ing
{Q)ualifiers: U = Analyte resuit < MDA/IDL, N rptChemRadSample; v3.41 .
J = No U qualifier and resuit < (J 0 0 O 4 1

Ty w
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Q@uanterra

SAMPLE RESULTS
T LAB NAME: QUANTERRA; Richland———SDG— IRPT GRP:——W030058/-9848
LAB SAMPLE ID: SD75LL10 MATRIX: OTHER
CLIENT ID: B0XB72 " DATE RECEIVED: 1/6/2000 12:00:00 PM
COUNTING TOTAL " REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER
HEXCHROME 4.59E+00 N/A N/A 8.00E-02 mg/kg N/A EPA7196
PU-238 -3.37E-04 U 6.7E-04 6.8E-04 1.69E-02 pCifg 81.34% RICHRC5010
PU238/40 4.266:03 U 8.4E-03 8.4E-03 1.14E-02 pCifg 81.34% RICHRCS5010
BA-133 -7.58E-03 ™ 2.8E-02 2.8E-02 4.00E-02 pCilg RICHRC5017
CO-60 2.87E-02 U 6&:02 2.6E-02 4. 80E-02 pCilg RICHRCS017
CS-137 2.39€-02 U 2.3E-02 3E-0 4.15E-02 pCifg RICHRCS017
EU-152 1.80E-02 U 5.4E-02 5.4E0f 9.25E-02 pCiig RICHRCS017
EU-154 2.17E-02 U 6.8E-02 6.8E02 22E-01 pCilg RICHRCS017
EU-155 460E-02 U 4 2E-02 4 2E-02 7.15E-02 pCilg RICHRCS017
STRONTIUM 4 23E-02 U 5.1E-02 5.3E-02 1.10E-01 pCilg 100.00% RICHRCS5006
C-14 1.66E+00 J 1.0E-01 6.3E-01 8.11E-01 pCilg 100.06% RICHRCS5022
NI-63 S.77E+00 J 3.3E-01 3.0E+Q0 4.38E+00 pCilg 101.60% RIGHRCS069
TC-99 2.31E01 U 1.1E-02 7.5E-01 8.06E-01 pCi'g 100.00%  RICHRCS5078
Number of Results: 14_
»”
3/ gloo
hesult = |IDL When Not Detected Quanterra Anaiytical Services, In¢
(Q)uatifiers: U = Analyte result < MDA/IDL, s rptChemRadSample; v3.41
J = No U qualifier and resuit < UUU G /:p:

e



SAMPLE RESULTS

19
Quanterra

7.4E-01

——— LAB NAME: QUANTERRA,; Richland——— SDG:—/RPT-GRP:——W03005B-9848
LAB SAMPLE ID: 9D75LM10 MATRIX: OTHER
CLIENT ID: BOXB73 DATE RECEIVED: 1/6/2000 12:00:00 PM
COUNTING  TOTAL . REPORT METHOD
ANALYTE  RESULT Q ERROR(2s) ERROR{2s) MDA/DL UNIT  YIELD NUMBER
HEXCHROME  4.46E+00 N/A N/A 8.00E-02 mghkg  N/A EPAT196
PU-238 -1.55E-03 U 1.8E-03 1.8E-03 322E-02 pClg  65.11%  RICHRC5010
PU239/40  G#4E03 U 1.3E-02 1.3E-02 175E-02  pCWg  65.11%  RICHRCS010
BA-133 -5.77E-03 ™ 24E-02 2.4E-02 3.43E-02 pCilg RICHRCS5017
CO-60 3.54E-02 U SE.02 2.3E-02 435E-02  pCiig RICHRC5017
CS-137 7.42E-02 J 2.9E-02 2,948 3.11E-02  pCilg RICHRC5017
EU-152 358E-02 U 5.0E-02 5 AL 8.36E-02  pCilg RICHRCS5017
EU-154 -1.23E-02 U 5.9E-02 9E-02 Q4E-01  pCilg RICHRC5017
EU-155 1.01E-02 U 3.5E-02 3.5E-02 5.82E-0 oCilg RICHRC5017
STRONTIUM  7.56E-03 U 5.3E-02 5.3E-02 1256-01  pCUg~_95.10%  RICHRC5006
C-14 5.77E+00 J 2.8E-01 8.2E-01 8.10E-01  pClg  100°08%_  RICHRC5022
NI-63 4.88E+00 J 2.8E-01 3.2E+00 483E+00 pCilg  107.75%  RISHRCS069
TC-99 112601 U 5.8E-03 863E01  pCilg  100.00%  RICHRCSUTE

Number of Results: E

= Jxleo

Resull = IDL When Nol Detected

(Qjualifiers: U = Analyte result < MDA/IDL,
J = No U gqualifier and resuit <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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Luanierra

Environmental

Quanreren Incomporried Servia

13715 Rider Trail Narnh
Eartt Clty, Missouri 63043

T ME CEER Tl CASE NARRATIVE
i Serars b Revised 3/8/00

Bechtei Hanford Incorporated

3350 George Washington Way

Rickland, Waoshingron 99352

February 9, 2000

Auention: Joan Kessner

Quote Number : 33811 L

DG : W03005

Niumber of Samples : cighteen (18)

Sampie Maurix ! Solid

Data Deliverable : Summary

Daze SDG Closed : January 12, 2000

II. Introduction

Beiween January S, 2000 and January §, 2000, eightecn (18) “solid” samples were received by
Quanierra, Richland and uansferred io Quanterra, St. Louis for chemical analysis. The samples
were received at the St. Louis lab within the temperature critcria. See the atrached Sample
Summary for a listing of Client Ids and their associated Lab numbers.

III. Analytical Results/ Methodology

The analytical results for this report are presented by analytical 1est.  Each set of daia includes
sample ideatification information, analytical resuits and the appropriate detection limits.

Analyses requested: ICP Mezals - 6010 Super Trace - Lead
s Mercory - 7471 - CV

Deviation frem Reguest: None
IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in
the data summary section of this report:

QCBLK- Quality Control Blank. Method Blank
QCLCS- Quality Cortrel Laboratory Control Sample, Blank Spike

GOGOAS



Quanierra

Bechtel Hanford Incorporated
February 9, 2000 (revised 3/8/00)
- Quote Number: 33811

SDG: W03005

Page 2

MS- Matrix Spike.
MSD-  Matrix Spike Duplicate.

V. Comments

General;

Metals:

L]
[

The term “Detecrion Limit” used in the analytical data reports refers to
ecither the lab's swandard reporting limits or contractually required
teporting limits, whichever is applicable.

Please refer to the attached cross-reference table for the standard
preparation methods used at Quanterra, St. Louis.

A Laboratery Contrel Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with cach preparation batch per the
protocol for this analysis.

The initial analysis of the Mercury samples had LCS recoveries outside
QC limits at 159% and 165%. The samples were re-digested and re-
analyzed. The LCS recoveries met criteria in the re-apalvsis. The re-
analysis data is reported in the package.

The Mercury prep and analysis was done outside of holding time. The
prep_and analysis was done on_2/4/00. Holding times were expired
from 1 10 4 davs.

I certify that thit Summary is in compliance with the SOW. both technically and for
completeness, for other than the cenditions decziled above. Release of the data conteined in this
hard copy data package has been authorized by the Laboratery Manager or a desipnee, as
verified by the following signarure.

Reviewed and approved:

F g
LY
o {///’.’M»d 1/{,’,_;..:

Mari{ Ward

St. Louis Project Manager

00046



PYuanterra

Quanterra
2800 George Washington Way
Richland, Washington 99352-1613

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS

————Bechtel Hanford; T
3350 George Washington Way
Richland, WA 99352
February 24, 2000

Attention: Joan Kessner

SAF Number : B00-013

Date SDG Closed : January 10, 2000
Number of Samples : Seven (7)

Sample Type : Other

SDG Number : W03005B

Data Deliverable : 21-Day / Summary
L Introduction

On January 6, 2000, seven other (matrix: solid) samples were received at the Quanterra Richland
Laboratory (QRL) for radiochemical analysis. Upon receipt, the samples were assigned the
following laboratory ID numbers to correspond with the Bechtel Hanford, Inc. (BHI) specific

Ds:

QRL ID# BHIID# MATRIX DATE OF RECEIPT
9D75L310 B0OXB67 OTHER 1/6/00
9D75LC10 BOXB68 OTHER 1/6/00
9D75LE10 BOXB69 OTHER 1/6/00
9D75LHI10 ' 'BOXB70 OTHER 1/6/00

9D75LJ10 BOXB71 OTHER 1/6/00
SD75LL10 BOXB72 : OTHER 1/6/00
9D75LMI10 BOXB73 OTHER 1/6/00 -

. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data

includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017

0000Aa7 o



D uanterra

Bechtel Hanford, Inc.
February 24, 2000
Page 2

Gas Proportional Counting

Total Strontium by method RICH-RC-5006
Alpha Spectroscopy

Plutonium-238, -239/40 by method RICH-RC-5010
Americium-241 by method RICH-RC-5080
Liquid Scintillation Counting
Technetium-99 by method RICH-RC-5078
Nickel-63 by method RICH-RC-5069
Carbon-14 by method RICH-RC-5022
Chemical Analyses

Chromium Hex by EPA method 7196

M.  Quality Control

The analytical results for each analysis performed under SDG W03005B include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate sample
analysis. Any exceptions have been noted in the "Comments” section.

QC and sample results are reported in the same units.
IV.  Comments

Gamma Spectroscopy

~ Gamma Scan by method RICH-RC-5017:
The LCS, batch blank, samples and sample duplicate (BOXB71) results are within contractual

requirements. .

Gas Proportional Counting

Total Strontium by method RICH-RC-5006:
The LCS, batch blank, samples and sample duplicate (BOXB72) results are within contractual
Tequirements.

Alpha Spectroscopy

Plutopium-238, -239/40 by method RICH-RC-5010:

The LCS, batch blank, samples and sample duplicate (BOXB70) results are within contractual
requirements.

Americium-241 by method RICH-RC-5080:
The LCS, batch blank, samples and sample duplicate (BOXB70) results are within contractual
requirements.

CO0O0ARS8




Duanterra

Bechtel Hanford, Inc.
February 24, 2000
Page 3

Liquid Scintillation Counting

Technetium-99 bv method RICH-RC-5078:

The LCS, batch blank, samples, sample duplicate (BOXB69) and sample matrix spike (BOXB69)
results are within contractual requirements.

Nickel-63 bv method RICH-RC-5069: .
The LCS, batch blank, samples, sample duplicate (BOXB68) and sample matrix spike (BOXB68)
results are within contractual requirements.

Carbon-14 by method RICH-RC-5022:

For solid matrices, the laboratory control and batch blank samples are direct count analyses. The
LCS, batch blank, samples and sample duplicate (BOXB67) results are within contractual
requirements.

Chemical Analyses

Chromium Hex by EPA method 7196:

The LCS, batch blank, sample, sample duplicate (BOXB73) and sample matrix spike/matrix
spike duplicate (BOXB73) results are within contractual requirements.

I certify that this Centificate of Analysis is in compliance with the SOW, both technically and for

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

Reviewed and approved:

~~Peli Waddetd

La:élj]e Waddell
ject Manager
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Quanterra
2800 George Washington Way
Richland, Washington 99352-1613

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS

—Bechtel Hanford, Inc:
3350 George Washington Way
Richland, WA 99352
February 21, 2000

Attention: Joan Kessner

SAF Number : B00-013

Date SDG Closed : January 10, 2000
Number of Samples : Eleven (11)
Sample Type : Other

SDG Number : WO03005A

Data Deliverable : 21-Day/ Summary
L Intreduction

On Januvary §, 2000, eleven other (matrix: solid) samples were received at the Quanterra
Richland Laboratory (QRL) for radiochemical analysis. Upon receipt, the samples were assigned
the following laboratory ID numbers to correspond with the Bechtel Hanford, Inc. (BHI) specific

IDs:

RL ID# BHIID# MATRIX DATE OF RECEIPT
9D73R010 BOXB60 OTHER 1/5/00
9D73RE10 ' B0OXB61 OTHER 1/5/00
9D73RR10 B0OXB62 OTHER 1/5/00
9D73T410 'BOXB63 OTHER 1/5/00
9D73T510 BOXB64 OTHER 1/5/00
9D73T810 BOXB65 OTHER 1/5/00
9D73TC10 BOXB66 OTHER 1/5/00
9D73TD10 BOXBHS OTHER 1/5/00
9D73TI10 BOXBH6 OTHER" - 1/5/00
9D73TL10 BOXBH7 OTHER 1/5/00
9D73TM10 BOXBHS OTHER 1/5/00

IL Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data

includes sample identification information, analytical results and the appropriate associated
statistical errors.
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Yuanterra

Bechtel Hanford, Inc.
February 22, 2000
Page 2

The requested analyses were: Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Alpha Spectroscopy
Plutonium-238, -239/40 by method RICH-RC-5010
Americium-241 by method RICH-RC-5080
Liquid Scintillation Counting
Technetium-99 by method RICH-RC-5078
Nickel-63 by method RICH-RC-5069
Carbon-14 by method RICH-RC-5022
Chemical Analyses
Chromium Hex by EPA method 7196

M.  Quality Control

The analytical results for each analysis performed under SDG W03005A include 2 minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate sample
analysis. Any exceptions have been noted in the "Comments"” section.

QC and sample results are reported in the same units.

"IV.  Comments

Gamma Spectroscopy »!
Gamma Scan by method RICH-RC-5017; -

The LCS, batch blank, samples and sample duplicate (BOXB64) results are within contractual
requirements.

Gas Proportional Counting
Total Strontium by method RICH-RC-5006;

The LCS, batch blank, samples and sample duplicate (BOXB6S5) results are within contractual
requirements.

Alpha Spectroscopy

Plutonium-238, -239/40 by method RICH-RC-5010;

The LCS, batch blank, samples and sample duplicate (BOXB63) resuits are within contractual
requirements.

CCuosh1 e

s



@uanterra

Bechtel Hanford, Inc.
February 22, 2000
Page 3

Americium-241 by method RICH-RC-5080:
The LCS, batch blank, samples and sample duplicate (BOXB63) results are within contractual
requirements,

Liquid Scintillation Counting

Technetium-99 by method RICH-RC-5078:

The LCS, batch blank, samples, sample duplicate (BOXB62) and sample matrix spike (BOXB62)
results are within contractual requirements.

Nickel-63 by method RICH-RC-5069;

The luminescence value for sample BOXB63 was elevated due to excessive quench caused by the
sample matrix. The TSIE/quench value (86) was slightly below the lower calibration limit (92),
therefore, the calculated result was extrapolated from the calibration curve. Since the MDA
meets the CRDL and the sample result is below the CRDL, the data were accepted for reporting.
Except as noted, the LCS, batch blank, samples, sample duplicate (BOXB61) and sample matrix
spike (BOXB61) results are within contractual requirements.

Carbon-14 by method RICH-RC-5022:
For solid matrices, the laboratory control and batch blank samples are direct count analyses. The

LCS, batch blank, samples and sample duplicate (BOXB60) results are within contractual
requirements.

Chemical Analyses

~ Chromium Hex by EPA method 7196

The sample matrix spike recovery did not meet acceptance criteria. The matrix spike was
reanalyzed, The reanalysis reshlt was within limits and the data were accepted for reporting.
Except as noted, the LCS, batch blank, sample, sample duplicate (BOXB66) and sample matrix
spike/matrix spike duplicate (BOXB66) results are within contractual requirements.

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

Reviewed and approved:

MMMQL

gie Waddeil

Project Manager , y
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Q))uanterra Clouseau

Nonconformance Memo

-NCM #:. F00041 Classification: Deficiency

NCM Initiated By: Ed Kao Status: PMREVIEW

Date Opened: 02/01/00 Production Area: Metals i
Date Closed: N/A Tests: 7471A

- Lot #s (Sample #s): FOAOB0175 - WO
(1,10,11,2,3,4,5.6,7.8.9);
FOAO70135 (1,2,3.4,5.6.7);
FOA110152 (6)
QC Batch: 0026218

»

Nonconformance: QC data exceeded criteria
Subcategory: Other (explanation required)

~roblem Description / Root Cause

Name - Date Description
d 02/01/00 The LCS soll were dutside-of acceptance criteria (159% and 165%). However, e
A additlon. upon‘-further investigation:
: ottles of LCS soll with th_q

Corrective Action

Name Date Corrective Action
‘Ed Ka 3 020110

‘The botlle That Tested firie will bé used: arid ail othér bottles o discontliued

lent Noti Jcatlon ummary

Client Project Manager Date Notified  Response Date How Notified
BECHTEL HANFORD, INC. =~ Ward, Marti 02/01/00 02/01/00 in writing
: Response Response Detalls

n "
Procegs as-ig’ _

Name Date Approved: Position
Ed Kao 02/01/00 Group Leader
Ward, Marti 02/01/00 Project Manager

C lient  required rc-onalc\su‘s

Date Printed: 02/04/00 0005 Page 1 of 1
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vecniel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B0p-013-103 I"‘e 1 o1
Fanbers R ot e TnT gy | PriceCode | 9L Data Tarmarousd
Ject Designati Sampling Loesti SAFN 21 Days
"105-F/DR Phase 1 Below-grade Arcas Sunping and Ansly | 105 F Soiids Feed B00-013 AlrQuality )
Ice Chest No. Field Logbook No. COA Methed of Shipmest
- e S EL 1424 RI0SR2280C ~
Shipped T ' Offsite Preperty N Bill of Lading/Air Bl N
Qulnlel:l Incorporaied * /M : "/ *
POSSIBLE SAMPLE HAZARDS/REMARKS Codl 4C & Noas Neas
Preservation
Type of Container a % G
Ne, of Container(s) ! t !
Special Handling and/or Storage Velume GmL | SomL | 1wl
N l 2@ m"ﬁ&u- See :;_Ll)i-
‘S Dé\' SAMPLE ANALYSIS Chromism (| Goresen) | &
c e
o
W 0500 JoRD5p|73
Sample No. Matrix * Sample Date Sample Time | A0 i _ : :
BUXB60 Other Solid /.00 Jogus 13 | X v D73 k0
=l sog5-00 | peyR | X | X x |D73 RE
A il -6 | ooyed | X X prd D'% K(
G  jes-c0 | o™y X x ). D'? ';;L
et d /os-co ooz | X | x | » {73175
SE™ CHAIN OF POSSESSION Signn'd-t Namcs SPECIAL INSTRUCTIONS , Matrix
X (1) Gawma Spectroscopy (Cobai-60); Gamens Spec - Add-ce {Bariwn-133); fsotopic Phutosiuet; b
| Strontinm-§9,90 — TMSFT Aun:-—!ll “ckel-&] Cl‘hl-“ SO=Sald
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WieWige
Ll lapalid
— V=Veguaten
elinquished By Date/Time Illd\d y Dute/Time X=Other
[Retinquished By Date/Time ln-:hdn, Date/Thne
"I LABORATORY [Received By ' Titke Due/Time
1 SECTION __
FINAL SAMPLE | Digosal Mcihod Disposod By Date/Towe
DISPOSITION

HI-EE-011 {10/99)




—— CHAIN UF CUSTODY/SAMPLE ANALYSIS REQUEST BGO-013-108 [Pee 1 o 1
Collector Company Contact Tetepbone Na. Project Coordinator
Fahlberg l/l:dler 31',34;15 T;'E:,, s . Price Code | 9L, Data Turnsrowad
roject Designation Sampling Location SAF Ng. ' Air Qnallty 0 21 Days
05-F/DR Phase 111 Below-grade Areas Sampling and Analy 105 F Solids Feed . B00-013
Ice Chest Na. ) Fleld Logboek No. CoA Method of Shipment
=" - - - EL 1424 RIGSF2280C '
Shipped To Offsite Property Ne, Bill of Lading/Air Bill No,
Quanierra Incorporsted hM .
[ ] .
POSSIBLE SAMPLE HAZARDS/REMARKS Lu.. '
‘ Preservation Co4C Tome
Type of Conlainer *a 0 G
No. of Container{s) ! ! !
Special Handling and/or Storage Volume 60mL G0mL 120mL
= TI96_CR6; | KT Metals - [Sex e (T) 10
Hexwvslent SOI0A Spacial
SAMPLE ANALYSIS Quromim D] perye | Mo
Mercury -
I -@v)
Samplc No. Matrix * ' Sample Date Sample Time - .:-l,
Fpoxess Ohersold | /-5 -0 0 |ema X
g .
Frn B (e STURASUD /-S-00 ooy ? X |D73
r i
da
CHAIN OF POSSESSION M Sign/Print Nsmes ] - ISPECIAL INSTRUCTIONS - Matrix *
clinquished By DetclTime 1115 K. et S " l_” (1) Gamena Spectroscoy (Cobaht-601; Gansma Spec - Add-on {Bariven-113); Tsoloplc Phwiombm; | v2-tusmeus
iy . .5.00 - Suontiom-§9,50 — Total Sc; Technetivm-99; Americim-241; Nickel-53; Cichon-14 SO-Sad
- § =Fudg
By v By 1 4R A, | TIAD YO R Seanms Bl BFC v-w
clinquished ; By Date/Time By Datc/Time ""“'A-“-"'"
. Ol ~Dvam Ugelds.
R . T=Tiema
Ty Duio/Tios
[ eimished By » ot
VeVigmuiion
clinquished By Dutc/Time *r.ﬂ\eany Date/Time _ XeOthar
Jﬁdﬁ'ﬂ"‘m By Dute/Time rdvd By Daie/Time
JLABORATORY |FRecoved By © Tide DutelTime
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TTFINAL SAMPLE | Disposal Method ' Disposed By Date/Time
\} DISPOSITION

i
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e eern o LHAIN UK CUSTODY/SAMPLE ANALYSIS REQUEST BOG-013-146 [Poe | o 1
Collector C Conia Teh
s O T TG | roccoe| 9L oot Torae
fProject Destgnation Sampling Location ' SAF No. : 21 Days
105-F/DR Phase I Below-grade Arcas Sampling and Analy | 105F o B00-013 Air Quality ] y
[tce Chest Ne. ' Field Logbook N COA Methed of Skipment .
ERAGAB\D B |- i 5o DENAlg
Shipped To Offsite Property No. Bill of Lading/Alr Bill
Sl mporae 4&1&,@:@& 0%
POSSIBLE SAMPLE HAZARDS/REMARKS , piowe
Preservation 47‘
Type of Container oG 0
Ne. of Contalner(s) !
Special Handling and/or Storage Volume Goml. 120ml.
” WF Wieala - [Sou e (1) a
- SHOA Special
c SAMPLE ANALYSIS bt sovivadl R
c Mercury -
c N -{CV)
-~ _
4 SampleNo. Matrix * Sample Date Sample Time o _
BOXBHS )] Other Solid o500 ,52..:.'30 &1 € Q"Zj
BexBUC  |euseSein] s-3-000 [s2ivg | x | a, [DT3ITT Pored
Ty ®UD | omnognial s-3-000 oecss f A & IDI3ITL e
T U CRne Doty /-8 00 gs | x. | x 1O73[TM 2
CHAIN OF POSSESSION ' Sign/Print Names SPECIAL INSTRUCTIONS Matsix *
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& Y Y v e
] . =08
Vo y DetefTion” | i
< : o -3-0 e
—Can /%_. LeLlpeld
clmaquished By r.mn, e bbby
Dlllelinqniﬁullly D@Thc r.inllly Date/Time
| LADORATORY | Recaived By Tide DuselTime
SECTION .
FINAL SAMPLE | Dispossl Method Disgosed By Dl Time
DISPOSITION

BHI-EE-011 {10/09)




[

Bechtel Hanford Ine. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B0O-013-110 |"'" 1 o1
e 005 Ot e et | ereecos] 9L, Dwe Turmrems
Project Designation i Sampling Location SAF No. Air Quality [ 21 Days

105-F/DR Phase Il Below-grade Arcas Sampling and Analy 105 F Solids Feed B00-013
fce Chest No. ’ Field Logbook Ne. COA Mcthod of Shipment
=ie - ﬂ(. s - _EL 144 R105F2280C Haend O jryer
Shipped To Offsite Property No. Bill of Lading/Alr Bill No.
Quanterra Incorporated ’ .
POSSIBLE SAMPLE HAZARDS/REMARKS Cool 4C Noas Nose
Preservation
Type of Container g w0 G
No. of Contsiner(s) ! ! !
Special Handling and/or Storage Volume S0ml 60mL 120mlL
L rl % — l 27 ;:a_c"i&_—l:‘rfur "',":,L""
- §010, $
- ~ S D g SAMPLE ANALYSIS 2 (2g )y Rl anini
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-~ 00 NI -(CV)
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w % Snmple No Matrix ¢ Sample Date Sample Time | P% I i
BOXBG7 omerSoid | y. 0 -0 | OR 58 T pd W D793
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| RBax® 20 bxuneSnad 1ol -0 [OD < | N D_§5U;[F
R E Y . [0 Rarin }( D SL —
CHAIN O;'ll",OSSI-ISSION Sign/Print Names ‘ SPECIAL INST‘I}ICI' IONS ' - Matrix
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-Date/Time By ;;-‘;_m
Ph=Dron Ligubds
[ndi-:-i*-my v Don/Time lnedvdnr Dute/ Tiwe I"_"LE
VnVegctaten
elinquished By Date/Time r-b-lny Dute/Time X~
clinquished By Dae/Time rn.duny Date/Time |
-HIABORATORY [RecsvedBy Tetke
N SECTION _ o
FINAL SAMPLE | Dispossl Method Disposed By De?
DISPOSITION
BHI-EE-011 (10/99)
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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

"YALIDATION A B | @ D E
LEVEL: :

PROJECT: |0 ¥/DR DATA PACKAGE: (L0 300S

VALIDATOR: T L1 LAB: (RES DATE: /¢ /on

CASE: SDG: LwovooD
ANALYSES PERFORMED

0 cLPace O CLP/GFAA 0 ctPMg OCtPityanids | O =)

st-nsancv O SW-B4AS/GFAA 'st-aaema E SW-BAS ﬁ, C,F-EL a
. ysnide
SAMPLES/MATRIX oL GoYDL( RoXBL2 RoxBed Rey LY
| Bovrets  Rex bl Boxdly Rovéll Bornby @cx 870
ROXBIL  @OKSIYL  @Re¥8I3 BoreHS  @ombl  Povew
(LOXN4E

solyd
1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE ..
Is technical verification documentation present? .. ... .. Yes No ~WQ
Is a case narrative present? ., . . . ¢ 4 e 4 b b e e w0 o= 0. @ No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . v v ¢ v ¢ ¢ o o &« @ N/A

Comments:___ \J‘— s<e  atadd Sovianm

3 A

v

¢ou L8



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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

‘3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? . . . . Yes No

Are initial calibrations acceptable? ... .. ... ... .. Yes No

Are ICP interference checks acceptable? . . .. ... ... .. Yes No

Were ICY and CCV checks performed on all instruments? . . . . . Yes No

Are ICV and CCV checks acceptable? . . .. ... .+ c.c + . . Yes No
Comments:

4. BLANKS .

Were ICB and CCB checks performed for all applicable analyses? Yes No

Are ICB and CCB results acceptable? . . . .. « s e s e e e+ Yes No ;
Were preparation blanks analyzed? . . ... ... .. .. ... (gi) No N/A

Are preparation blank results acceptable?

*« = a * s e = @

. « Yes

@ N/A

Were field/trip blanks analyzed? . . .. . . ¢ ¢ ¢ ¢ v o o N/A
Are field/trip blank results accep}.ab'le? P {1 c N/A
Comments:__Jed ok Wy ~ 9,07 U W oads
b2 )

Pl + H‘c\} m 2. bleale
5. ACCURACY )
Were spike samples amalyzed? . .. .............. @ No N/A
Are spike sample recoveries acceptable? . . . . . . . . . e e Qes> Mo ~N/A
Were laboratory control samples (LCS) analyzed? . . + . . .. . Yes No
Are LCS recoveries acceptable? . .. ... .. ¢ ¢+ e+ ...Yes HNo (N

Comments:

2% GUUGU61
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WHC-SD-EN-SPP-002, Rev, 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

" 6. PRECISION
Were laboratory duplicates analyzed? .. .. ... ..
Are laboratory dupiicate éamp]es RPD values acceptable?
Were ICP serial dilution samples analyzed? . ... ..
Are ICP serial dilution %D values acceptable? . . .
Are field duplicate RPD values acceptable? -

- - * L] L] -

. QEE; No
. 1!3’ No
. Yes No
. Yes No

. Yes Qﬁfb

N/A
N/A

,Efi)

Are field split RPD values acceptable? ... ... .. . Yes HNo
Comments:
FOw Tol7l By 4Y%% ok wlm  cepL
Py 33%

Wiluy #c 33%
7. FURNACE AA QUALITY CONTROL
Were duplicate injections performed as required? . . . . Yes Mo /A
Are duplicate injection %RSD values acceptable? . . . . . Yes No [N/A
Were analytical spikes performed as required? . C e . Yes No [N/A
Are analytical spike recoveries acceptable? . . . . .. . Yes No [N/A{
Was MSA performed as required? . . . . « v ¢ ¢ <.« + & . Yes -No [N/A j
Are MSA results acceptable? . . . . . . . ¢ ¢ 4 « .+ ¢ & . Yes No lﬂ{ﬁ/

Comments:

8. REPORTED RESULTS AND DETECTIUN LIMITS

Are results reported for all requested analyses?
Are 811 results supported in the raw data? .

Are results calculated properly?

- “Do results meet the CRDLs?

Comments:

= & 8 s
® » 82 4 & & 4 s = 4+ =

N L] - - * - . & - . - - - -

'uo

. Yes

A 0006R



METHOD BLANK REPORT

TOTAL Metals

Client Lot $#...: FOA060175 MatrixX.........: SQLID
REPORTING PREPARATION-  WORK

PARAMETER ______ RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

MB Lot-Sample #: FOA270000-162 Prep Batch #...: 0027162

Lead ND 0.30 mg/kg SWB846 6010B 01/27/00 D7WKJ101

Dilution Pactor: 1

MB Lot-Sample #: FOB0OS0000-128 Prep Batch #...: 0036128

Mercury 0.015 B 0.033 Ing/kg SWa46 7471A 02/04/00 DBBWE101
Dilution Factor: 1

NOTE(S) :
Caleulations are performed before rounding to avoid round-off errors in calculated reguits.
B Estimated result. Result is less than RL.

LX)

.. NN
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METHQOD BLANK REPORT

TOTAL Metals

Client Lot #...: FOAO070135 Matrix.........: SOLID
REPCRTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALY'S_I_g DATE,. PEF@E ft i

MB lLot-Sample #: F0A270000-167 Prep Batch #...: 0027167

Lead ND .30 mg/kg SWB46 6010B 01/27/00 D7WKW101

pilution Factor: 1

MB lLot-Sample #: FOB050000-128 Prep Batch #...: 0036128

Mercury 0.015 B 0.033 mg/kg SWBe46 7471A 02/04/00 D8BWSB101
Dilution Factor: 1 '

NOTE(S) :
Calculations are performed before rounding to avoid round-off errors in calculated results.
B Estimated result. Result s less than RL.

3 ?
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IRISLY

f
1

a3

-

HOLDING TIME SUMMARY

| sb6:_wozoos VALIDATOR: 11| DATE:: 3/9/00 _(oF [
COMMENTS :
PREP, - ANALYSIS

FIELD SAMPLE { ANALYSIS | DATE DATE DATE HOLDING HOLDING

10 TYPE SAMPLED | PREPARED | ANALYZED | TIME, DAYS | TIME, DAYS [ QUALIFIER
[20¥B60 - B H?_ sleg | 2/4/ 00 2/Y/so 36 o J/us
poi8i7-gvy | P 'j cJoo | 2o | 2/ | 2= O J/uT
poxbhis-pig | e \Jzloo | 2/4foo | 2]4fe | 32 O I oY

T "ASY ‘Z200-ddS-NI-QS-IHM




