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Date: 9 March 2000
To: Bechtel Hanford, Inc. (technical representative)
From: TechLaw, Inc.
Project: 105-F/DR Phase IlIl Below-grade Areas Sampling and Analysis
Subject: Radiochemistry - Data Package No. W03005A-QES & W03005B-QES

(SDG 
No. W03005)

INTRODUCTION APR 25 2000

This memo presents the results of data validation on Summary DataPcW9 Nos.
W03005A-QES and W03005B-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 Sample Date Media Validation Analysis

BOXB60 1/5/00 Solid C See note 1

BOXB61 1/5/00 Solid C See note 1

BOXB62 1/5/00 Solid C See note 1

BOXB63 1/5/00 Solid C See note 1

BOX864 1/5/00 Solid C See note 1

BOXB65 1/5/00 Solid C See note 1

BOXB66 1/5/00 Solid C See note 1

BOX867 1/6/00 Solid C See note 1

BOXB68 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 C See note 1

BOXB72 1/6/00 Solid C See note 1

BOXB73 1/6/00 Solid C See note 1

BOXBH5 1/3/00 Solid C See note 1

BOXBH6 1/3/00 Solid C See note 1

BOXBH7 1/3/00 Solid C See note 1

BOXBH8 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 Ill 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, BOXB65,
BOXB66, BOXBH5, BOXBH6, BOXBH7 and BOXBH8 were qualified as estimates
and flagged "Jf".

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: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are qualified as undetected and flagged "U"; sample results above the
MDA and greater than five times the highest blank concentration are not
qualified.

Due to 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, BOX868, 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,
BOXB61, BOXB62, BOXB63, BOXB64, BOXB65, BOXB66, BOXBH5, BOXBH6,
BOXBH7 and BOXBH8 were qualified as estimates and flagged "J".

Due to an LCS recoveryof 69%, the nickel-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.

e 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 Duplicate Samples

Two pair of field duplicate samples (samples BOXB70/BOXB71 and
BOXBH7/BOXBH8) 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. W03005A & W030058 (SDG No. W03005) 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, BOXBH6, BOXBH7 and BOXBHB were qualified as estimates
and flagged "J".
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* 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".

* 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 BOXB60,
BOXB61, BOXB62, BOXB63, BOXB64, BOXB65, BOXB66, BOXBH5, BOXBH6,
BOXBH7 and BOXBH8 were qualified as estimates and flagged "J".

* Due to an LCS recovery of 69%, the nickel-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".

Data flagged "J" is an estimate, but under the BHI validation SOW, the data may
be usable for decision-making purposes. All other validated results are considered
accurate within the standard error associated with the methods.

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

U - 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.

UJ - 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.

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.

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.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: W03005 REVIEWER: DATE: 3/9/00 1PAGE__OFJ_
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Carbon-14 J BOXB67, BOXB68, Blank
BOXB70, BOXB71, contamination
BOXB72, BOXB73

Nickel-63 J BOXB67, BOXB68, Blank
BOXB70, BOXB72, contamination
BOXB73

Nickel-63 J BOXB60, BOXB61, Matrix spike
BOXB62, BOXB63,
BOXB64, BOXB65,
BOXB66, BOXBH5,
BOXBH6, BOXBH7,
BOXBH8

Nickel-63 J BOXB67, BOXB68, LCS recovery
BOXB69, BOXB70,
BOCB71, BOXB72,
BOXB73

Carbon-14 J All No matrix spike

Nickel-63 J BOXB60, BOXB61, Holding time
BOXB62, BOXB63,
BOXB64, BOXB65,
BOXB66, BOXBH5,
BOXBH6, BOXBH7,

IBOXBH8 
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, SOLID MATRIX, (PCi/G)

PrOject: BECHTEL-HANFORDILAorato: Qu .t.r
Case 'SDG: W03006

Page_1 of_2

Sanpie Numbe BOXB60 BOX61 -BOXB62 B0X863 B0XB64 BOXB65 BOXB66 BOXB67 BOXB68
L.ocation Rm. 228c Rm. 228c Rm. 228. Rm. 228o Rm. 228c Rm. 228c Rm. 228c Rm. 228c Rm. 228c
Remarkric
S mps Date 1/5/00 1/5/00 - 1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/6/00 116/00
Racdochemistry CRDL Remut a Remult Q Remuit Q Result 0 ReGut Q Result Q Result 0 Result Q Result Q Remit Q
Ameicsud.w241 1 0.00 U 0.0277 -0.000391 U 0.00571 U 0.00 U -0.000622 U -0.000797 U 0.00487 U 0.00 U
Plutonium-23g 1 -0.000499 U -0.000404 U 0.0198 -0.000370 U -0.000350 U 0.00 U 0.00448 U -0.000867 U -0.000353 U
PiutoWum-2391240 1 -0.000499 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 0.0190 U -0.0143 U 0.0224 U 0.00910 U 0.0110 U -0.00261 U -0.00441 U 0.0220 U -0.00927 U
Cobalt-60 0.1 0.0285 U -0.00751 U .0.000218 U 0.00419 U 0.0398 U 0.0571 U -0.00135 U 0.0232 U 0.0283 U
Ceaium 137 0.1 0.000616 U 0.0241 U 0.0205 U 0.0229 U 0.0561 0.0363 U 0.0181 U 0.0290 U 0.0620
Europium-152 0.2 0.0121 U 0.0358 U -0.0127 U 0.021 U -0.0170 U 0.003 U 0.0169 U 0.0172 U -0.0434 U
Europium-154 0.2 -0.0182 U 0.0479 U 0.0204 U -0.0808 U -0.00110 U 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 0.0425 U - 0.0302 U 0.0191 U 0.0234 U 0.0273 U 0.0227 U
Strnthim 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 6.30 J 1.12 i 1.14 J 6.51 1 6.37 J 0.814 UJ 5.80 J 1.40 J 1.25 J
MNck63 30 4.24 UJ 4.47 UJ 6.25 J 23.0 J 4.16 J 4.62 UJ 4.02 UJ 5.78 J 9.32 J
Teohnel..n-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: Quanterr
Case laDG: W03005
SanpleNumber BOXB69 BOXB70 BOXB71 BOX872 BOX873 BOXBHS BOXBH6 BOXBH7 BOXBH8
Location Rm. 228 Arm. 228c Rm. 228c Rm. 228c Am. 228c Rm. 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
Radioheistry CRDL Result 0 Result Q Result 0 Result a Result 0 Result 0 Result Q Result 0 Result a
Americium-241 1 0.0126 -0.000420 U 0.00 U -0.000333 U 0.00486 U 0.00 U 0.0148 U 0.00 U -0.000692 U
Plutonim-238 1 0.00 U 0.00511 U 0.00 U -0.000337 U -0.00155 U -0.00381 U 0.00498 U 0.00473 U -0.00171 U
Plutornum-2391240 1 0.00 U 0.00 U -0.000691 U 0.00420 U 0.00644 U 0.00437 U -0.000398 U 0.00 U 0.00 U
Barrum-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 0.0112 U
Cobalt-60 0.1 0.0263 U -0.00204 U 0.00473 U 0.0287 U 0.0354 U 0.00368 U 0.00124 U 0.0200 U 0.00179 U
Ceuium 137 0.1 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
Euopiwm-152 0.2 -0.0106 U -0.01430 U -0.0560 U 0.0180 U 0.0358 U 0.0314 U 0.0216 U -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 -0.00242 U I 0.0151 U -0.00356 U

Europium-155 0.1 0.0336 U 0.0373 U 0.0477 U 0.0460 U 0.0101 U 0.0679 U 0.00306 U 0.0315 U -0.00452 U
Strontiun 1 0.0767 U 0.0646 U 0.00469 U 0.0423 U 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 J 1.66 J 5.77 J 0.905 i 0.659 U.J 0.134 UJ 0.169 UJ
Nickel-63 30 6.57 UJ 7.08 J 4.00 UJ 5.77 J 4.88 J 4.54 UJ 4.10 UJ 3.07 UJ 5.98 J

Techoetha-99 15 -0.123 U 0.0357 U 0.283 U 0.231 U -0.112 U -0.0578 U -0.0406 U -0.0179 U 0.787 U
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('uanterra

SAMPLE RESULTS

-LAB NAME:

LAB SAMPLE ID
QUANTERRA;-Richland aDG:-RPT-GRP:---305Af9838

9D73R010 MATRIX: OTHER

DATE RECEIVED: 115/2000 11:15:00 AM

ANALYTE

I IEXCI1 IROME

AM-241

PU-238
PU239/40

BA-133
CO-60

CS-137
EU-152
EU-154
EU-155

STRONTIUM
C-14
NI-63

TC-99

RESULT

4.62'E'02

0.00E+00
-4.99E-04

-4.99E-04
1.90E-02
2.85E-02
6.16E-04
1.21 E-02

-1.82E-02
5.85E-02
5.06E-02
6.30E+00
4.24E+00

3.74E-01

COUNTING
o ERROR(2s)

NIA

U 0.0E+00
U 1.0E-03
U 1.0E-03
U 2.8E-02
U 2.3E-02
U 2.4E-02
U 5.4E-02
U 6.5E-02
U 4.0E-02
U 5.1E-02

/:f -T 3.0E-01
U -'I 2.4E-01
U 1.9E-02

TOTAL
ERROR(2s)

1.1E-02
1.0E-03
1.0E-03
2.8E-02
2.3E-02
2.4E-02
5.4E-02

6.5E-02
4.0E-02

5.3E-02
8.6E-01
3.1E+00
6.9E-01

MDA/IDL

8.0E 02
1.25E-02
2.51E-02
2.51 E-02
4.16E-02

4.19E-02
4.03E-02

9.14E-02
1.09E-01
6.78E-02
1.06E-01
8.26E-01
4.82E+00

7.79E-01

REPORT
UNIT

pCI/g

pCi/g
pCi/g
pCi/g
pCi/g
pCi/g
pCilg
pClIg

pCilg

pCi/g

pCi/g
pCI/g

pCilg

YIELD

86.42%

50.92%
50.92%

92.40%

100.00%
94.93%

100.00%

METHOD
NUMBER

RICHRC5080
RICHRC5010

RICHRC5010
RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

RICHRC5022
RICHRC5069
RICHRC5078

Number of Results:

Result = IDL When Not Detected
(Qualifiers: U = Analyte result < MDAIDL,

J = No U qualifier and result '

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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wuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland

LAB SAMPLE ID: 9D73RE10

CLIENT ID: BOXB61

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

-Wo-3)5A83IF83
OTHER

1/5/2000 11:15:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

AM-241
PU-238

PU239/40
BA-133
CO-60
CS-137
EU-152
EU-154
EU-155

STRONTIUM
C-14

NI-63
TC-99

2.77E-02
-4.04E-04

4.24E-03

-1.43E-02

-7.51 E-03
2.41E-02
3.58E-02
4.79E-02

-1.52E-02
1.87E-02
1.12E+00
4.47E+00
-3.26E-01

'U
U
U
U
U
U
U
U
U
U

U ~
U

2.5E-02
8.1 E-04
1.OE-02
2.6E-02
2.4E-02

2.3E-02
5.6E-02
7.1E-02
5.3E-02
5.3E-02
7.2E-02
2.9E-01
1.7E-02

2.6E-02
8.1 E-04
1.OE-02
2.6E-02
2.4E-02
2.3E-02
5.6E-02
7.1E-02
5.3E-02
5.3E-02
6.2E-01
3.4E+00

6.4E-01

o.uvu-u'

2.26E-02
2.03E-02
2.31E-02
3.78E-02
4.05E-02

4.13E-02

8.53E-02
1.29E-01
8.50E-02
1.20E-01
8.27E-01
6.38E+00
7.84E-01

pI/ I d

pCi/g

pCi/g

pCi/g

pCI/g

pCWg
pCi/g

pCI/g
pCilg

pCi/g

pCi/g

pCi/g

pCi/g

74.99%
82.69%
82.69%

85.40%

100.00%
88.46%
100.00%

RICHRC5080

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

RICHRC5022

RICHRC5069

RICHRC5078

Number of Results:

Result = IDL When Not Detected
(O)ualifiers: U - Analyte result < MDAIIDL.

J = No U qualifier and result < 000014
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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Cuanterra

SAMPLE RESULTS

LAB NAME:F

LAB SAMPLE ID:

CLIENT ID:

ANALYTE

I EXGRI ME-

AM-241
PU-238

PU239/40
BA-133
CO-60

CS-137
EU-152
EU-154
EU-1 55

STRONTIUM
C-14

NI-63
TC-99

QUANTERRA, Richland

9D73RR10

80XB62

RESULT

3.84E'99

-3.91E-04
1.98E-02
-3.22E-04

2.24E-02

-2.18E-04
2.05E-02
-1.27E-02
2.04E-02
4.22E-02
9.45E-04

1.14E+00

6.25E+00
-4.68E-01

COUNTING
o ERROR(2s)

NIA
U 7.8E-04

I*- 1.8E-02
U 6.4E-04
U 2.0E-02
U 2.1E-02
U 2.0E-02
U 4.OE-02
U 6.1E-02
U 3.5E-02
U 5.0E-02

A 3- 7.3E-02
.AJ 3.5E-01

U 2.5E-02

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

TOTAL
ERROR(2s)

-NlAr

7.9E-04
1.8E-02
6.5E-04
2.0E-02
2.1 E-02
2.0E-02
4.0E-02

6.1 E-02
3.5E-02
5.OE-02
6.2E-01
3.4E+00

6.3E-01

MDAJIDL

-t0E-o2-

1.97E-02
1.62E-02

1.62E-02
3.00E-02
3.67E-02
3.55E-02
6.75E-02
1.07E-01
6.05E-02
1.19E-01
8.27E-01
5.19E+00
7.79E-01

WO3005A 91:3U

OTHER

1/5/2000 11:15:00 AM

REPORT
UNIT

pCI~g
pCI/g
pCI/g

pCi/g
pCi/g

pCig

pCi/g
pCI/g
pCi/g
pCIlg
pCI/g
pCi/g
pClg

YIELD

84.57%
83.19%
83.19%

88.20%
100.00%
88.41%
100.00%

METHOD
NUMBER

RICHRC5080

RICHRC5010

RICHRC5010
RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5006
RICHRC5022

RICHRC5069

RICHRC5078

Number of Results:

Wa

Result - IDL When Not Detected

(Q)ualifiers: U - Analyte result < MDA/IDL,
J = No U qualifier and result C 000015

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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C'uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland
LAB SAMPLE ID: 9D73T410

CLIENT ID: BOXB63

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W03005A/ 9838
OTHER

1/5/2000 11:15:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

AM-241

PU-238
PU239/40

BA-133
CO-60
CS-137
EU-152
EU-154
EU-155

STRONTIUM
C-14

NI-63
TC-99

5.71 E-03
-3.70E-04
-3.70E-04
9.10E-03
4.19E-03

2.29E-02
2.11E-02
-8.08E-02
4.25E-02

1.66E-01

6.51E+00
2.30E+01
3.82E-01

U
U
U
U
U
U
U
U
U

U

1.2E-02
7.4E-04
7.42-04

2.4E-02
2.4E-02

2.2E-02
4.8E-02
7.4E-02

4.2E-02

6.6E-02
3.0E-011
1.6E+00
1.9E-02

1.3E-02
7.4E-04

7.4E-04
2.4E-02
2.4E-02
2.2E-02
4.8E-02
7.4E-02

4.2E-02
8.1 E-02
8.7E-01
5.5E+00
6.9E-01

2.50E-02
1.86E-02
1.86E-02
3.64E-02
4.26E-02
3.95E-02
8.17E-02
1.17E-01
7.17E-02
1.13E-01
8.27E-01
1.22E+01

pCI/g
pCi/g
pCi/g
pCi/g

pCi/g
pCi/g

pCi/g
pCi/g
pCi/g
pCI/g

pCI/g
pCI/g

7.81 E-01 pCi/g

64.20%

72.36%
72.36%

88.00%
100.00%
91.15%

RICHRC5080

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

RICHRC5022

RICHRC5069

100.00% RICHRC5078

Number of Results: w
, I

/t410

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

J - No U qualifier and result < 000016
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41



Qluanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9073T510

BOXB64

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W03005AI 9838

OTHER

1/5/2000 11:15:00 AM

ANALYTE

AM-241
PU-238

PU239/40
BA-133
CO-60
CS-137
EU-152
EU-1 54
EU-155

STRONTIUM
C-14

NI-63
TC-99

RESULT

0.00E+00
-3.50E-04

-3.50E-04
1.10E-02

3.98E-02
5.61 E-02

-1.70E-02
-1.10E-03
3.02E-02
3.36E-02
6.37E+00
4.16E+00

2.10E-01

A

COUNTING
Q ERROR (2s)

U 0.0E+00

U 7.0E-04
U 7.OE-04
U 2.2E-02
U 1.9E-02

L 3.1E-02
U 4.5E-02
U 4.9E-02
U 3.1E-02
U 4.7E-02

S- 3.OE-01
U 2.4E-01
U 1.1E-02

TOTAL
ERROR (2 s)

1.9E-02
7.0E-04

7.OE-04
2.2E-02
1.9E-02

3.1E-02
4.5E-02
4.9E-02

3.1E-02
4.8E-02
8.6E-01
3.2E+00
.6.8E-01

MDA/IDL

2.09E-02
1.76E-02
1.76E-02
3.18E-02
3.69E-02
2.89E-02
7.00E-02
8.44E-02

5.20E-02
1.02E-01
8.27E-01
5.01 E+00

REPORT
UNIT

pCi/g
pCilg

pCiig
pCi/g
pCi/g

pCi/g
pCi/g
pCIlg

pCi/g

pCi/g
pCi/g
pCi/g

7.78E-01 pCil/g

YIELD

50.81%
71.54%

71.54%

96.60%
100.00%
94.99%

METHOD
NUMBER

RICHRC5080
RICHRC5010

RICHRC5010

RICHRC5017
RICHRC5017

RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5006
RICHRC5022

RICHRC5069

100.00% RICHRC5078

Number of Results:

Result = IDL When Not Detected

4O)ualifiers: U - Analyte result < MDAIDL,
J = No U qualifier and result c

000017
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

i4.

, /'!%i



('uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richiand SDG: IRPT GRP: WO300SAI 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 C ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

'HEXCH ROP46 0f29~-00 WA ~ n nrOr n'2 --- 'I, NA EmPA7IOIL-

AM-241
PU-238

PU239/40
BA-133
CO-60

CS-137
EU-152
EU-154
EU-155

STRONTIUM
C-14

NI-63
TC-99

T
37

1.2E-03
0.OE+00
0.0E+00
2.2E-02
2.9E-02
2.OE-02
4.3E-02

6.OE-02
3.2E-02
5.4E-02
5.4E-02

2.7E-01
9.5E-03

1.2E-03
1.2E-02
1.2E-02
2.2E-02
2.9E-02
2.OE-02
4.3E-02

6.OE-02
3.2E-02
5.9E-02
6.OE-01
3.0E+00
.6.8E-01

3.13E-02
1.30E-02
1.30E-02
3.04E-02

4.05E-02
3.52E-02
7.17E-02
1.06E-01
5.59E-02
1.05E-01
8.27E-01
4.81 E+00
7.87E-01

pCi/g

pCi/g

pCi/g
pCilg
pCi/g

pCi/g
pCi/g
pCi/g
pci/g

pCi/g

pCilg
pCiLg

pCi/g

52.93%
63.64%
63.64%

93.90%
100.00%
96.34%
100.00%

RICHRC5080

RICHRC5010

RICHRC5010
RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5017

RICHRC5017
RICHRC5006

RICHRC5022

RICHRC5069

RICHRC5078

Number of Results:

Result - IDL When Not Detected
(C)ualifiers: U = Analyte result < MDAJIDL,

J = No U qualifier and result < 000018
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

-6.22E-04

O.OOE+00
0.O0E+00
-2.61 E-03
5.71 E-02
3.63E-02
3.18E-03
2.44E-02

1.91E-02
8.51E-02
8.14E-01

4.62E+00

1.87E-01

iT

0

/ 1
5/1&(00



CJ'uanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ANALYTE

HEXGIIROME

AM-241
PU-238

PU239/40
BA-133
CO-60
CS-137

EU-152
EU-154
EU-155

STRONTIUM
C-14

NI-63
TC-99

QUANTERRA, Richland

9073TC10

BOX866

RESULT

5.16 E:O

-7.97E-04
4.48E-03

O.0OE+00
-4.41 E-03

-1.35E-03
1.81E-02
1.69E-02
4.19E-02

2.34E-02

-5.16E-03
5.80E+00
4.02E+00

2.18E-01

COUNTING
Q ERROR(2s)

U 1.6E-03
U 9.0E-03
U 0.OE+00
U 2.3E-02
U 2.2E-02
U 2.0E-02
U 4.4E-02
U 6.3E-02
U 3.6E-02
U 4.8E-02

A' T 2.8E-01
U r 2.5E-01
U 1.1E-02

SDOG IRPT GRP:

MATRIX:

DATE RECEIVED:

TOTAL
ERROR(2s)

-NA--

1.6E-03
9.0E-03
1.1 E-02
2.3E-02
2.2E-02
2.0E-02
4.4E-02
6.3E-02
3.6E-02
4.8E-02

8.3E-01
3.5E+00
6.9E-01

MDAIDL

4.01E-02
1.21E-02
1.21 E-02

3.18E-02
3.80E-02
3.49E-02
7.46E-02
1.11E-01
5.91E-02
1.17E-01
8.26E-01
6.36E+00

8.33E-01

WO3005Aj 9838

OTHER

1/5/2000 11:15:00 AM

REPORT
UNIT

pCg

pClIg

pCI/g

pCI/g

pCI/g
pCi/g

pCltg
pCilg

pClg
pCi/g
pClg

YIELD

53.08%
69.49%
69.49%

85.80%
100.00%
80.53%
100.00%

METHOD
NUMBER

RICHRC5080

RICHRC5010

RICHRC5010
RICHRC5017
RICHRC5017

RICHRCS017
RICHRCS017

RICHRC5017
RICHRC5017
RICHRC5006

RICHRC5022
RICHRC5069

RICHRC5078

Number of Results:

Result a 10L When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL,

J = No U qualifier and result < 000019
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

14
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Cuanterra

SAMPLE RESULTS

LAB NAME:- QUANTERRA, Richland SDG:-/RPT-GRP: WO3005B/-9848-

LAB SAMPLE ID: 9D75L310 MATRIX: OTHER

DATE RECEIVED: 1/6/2000 12:00:00 PM

ANALYTE

HENGI RfOFM1

AM-241

PU-238
PU239/40
BA- 133
CO-60
CS-137

EU-152
EU-154
EU-155

STRONTIUM
C-14

*NI-63
TC-99

RESULT

4.87E-03
-8.67E-04
4.54E-03

2.20E-02
2.32E-02
2.90E-02
1.72E-02
1.84E-03
2.73E-02
2.58E-02
1.40E+00

5.78E+00

-1.15E-01

COUNTING
o ERROR(2s)

t .1 0
U 1.2E-02
U 1.2E-03
U 1.1E-02
U 2.6E-02
U 2.2E-02
U 2.2E-02
U 5.3E-02
U 6.2E-02
U 3.7E-02
U 5.3E-02

fi 9.1E-02
jd 3.4E-01

U 5.9E-03

TOTAL
ERROR(2s)

IVA

1.1E-02
1.2E-03
1.1E-02
2.6E-02
2.2E-02
2.2E-02
5.3E-02
6.2E-02
3.7E-02
5.4E-02

7.2E-01
3.8E+00
7.4E-01

' REPORT
MDA/IDL UNIT

8.00E-02 ... w

2.13E-02 pCi/g
2.47E-02 pCilg
2.47E-02 pCi/g
3.88E-02 pCilg
4.14E-02 pCi/g
3.86E-02 pCi/g
8.45E-02 pCi/g
1.07E-01 pCi/g
6.23E-02 pCi/g
1.20E-01 pCi/g
9.53E-01 pCi/g

5.64E+00 pCi/g

8.45E-01 pCi/g

YIELD

58.48%
78.01%
78.01%

91.80%
100.00%
79.41%

100.00%

METHOD
NUMBER

RICHRC5080

RICHRC5010
RICHRC5010
RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5017
RICHRC5017

RICHRCS017
RICHRC5006

RICHRC5022

RICHRC5069

RICHRC5078

Number of Results:

Result - IDL When Not Detected

(O)ualifiers: Us Analyte result < MDAIIDL,
J = No U qualifier and result < 1000,20

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

CLIENT ID: BOXB67

14

{7



uanterra

SAMPLE RESULTS

LAB NAME:- -- OUANTERRA; Richland SDGt-/RPT-GRP--W03005Bf-9848

LAB SAMPLE ID:

CLIENT ID:

9075LC10

BOX868

MATRIX:

DATE RECEIVED:

OTHER

1/6/2000 12:00:00 PM

COUNTING TOTAL S REPORT METHOD
ANALYTE RESULT C ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

UYA 0 MW0 WA&PA;411

AM-241

PU-238
PU239/40

BA-133

CO-60
CS-137
EU-152
EU-154

EU-1 55
STRONTIUM

C-14

NI-63

TC-99

0.00E+00
-3.53E-04

-7.OGE-04

-9.27E-03
2.83E-02
6.20E-02
-4.34E-02

2.42E-02

2.27E-02
4.05E-02

1.25E+00

9.32E+00
-4.53E-02

U
U
U
U

U

'A
U

U

U

U

U

0.0E+00
7.1E-04

I OE-03
2.6E-02
2.6E-02
3.2E-02

5.6E-02
7.3E-02
4.8E-02

5.8E-02
8.1E-02
5.3E-01
2.3E-03

1.2E-02

7.1 E-04

I.OE-03
2.6E-02
2.6E-02
3.2E-02
5.6E-02
7.3E-02
4.8E-02

5.9E-02
6.1E-01
5.5E+00
7.4E-01

1.34E-02

1.78E-02
2.02E-02

3.76E-02
4.64E-02

3.57E-02

8.39E-02
1.26E-01

8.40E-02
1.27E-01
8.1 OE-01

7.99E+00

8.08E-01

pCi/g

pCi/g

pCilg

pCi/g

pCI/g

pCi/g
pCi/g

pCI/g

pCi/g

pCi/g

pCi/g

pCi/g

p C /g

63.85%

75.81%
75.61%

89.00%

100.00%

55.07%

100.00%

RICHRC5080

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

RICHRC5022

RICHRC5069

RICHRC5078

Number of Results:

Result = IDL When Not Detected

(Q)ualifiers: U a Analyte result ' MDA)IDL,
J = No U qualifier and result < 00011

Quanterra Analytical Services, Inc
rptChemRadS ample; v3.41

14

$9'



(uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG!- /RPT-GRP:---W03005B/ 9848

LAB SAMPLE ID:

CLIENT ID:

9D75LE10

B0XB69

MATRIX:

DATE RECEIVED:

OTHER

1/6/2000 12:00:00 PM

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

AM-241

PU-238
PU239/40

BA-133
CO-60

CS-137

EU-152
EU-154
EU-155

STRONTIUM

C-14
NI-63

TC-99

1.26E-02
0.00E+00
0.OOE+00
-1.35E-02
2.63E-02
5.55E-02
-1.06E-02
-3.89E-02

3.36E-02
7.67E-02
3.02E-01
6.57E+00
-1.23E-01

III
U

U

U

U

r
U
U
U
U
U.
US'
U

1.5E-02
0.0 E+00

0.OE+00
2.2E-02

2.1 E-02

3.4E-02

4.3E-02
6.3E-02
3.3E-02
6.3E-02
2.1 E-02
3.8E-01
6.2E-03

1.5E-02

9.6E-03
9.6E-03
2.2E-02
2.1 E-02
3.4E-02
4.3E-02

6.3E-02
3.3E-02
6.7E-02
5.7E-01

5.0E+00

7.3E-01

1.14E-02

1.06E-02

1.06E-02

3.08E-02

3.80E-02
2.96E-02
7.05E-02
1.03E-O1

5.76E-02
1.30E-01

8.1IE-01

7.57E+00

8.16E-01

pI/ V
pC!/g

pCyg

pCi/g
pCi/g

pCilg

pCi/g

pCi/g

pCVg

pCI/gpCVg

pCi/g

pCi/g

pCi/g

73.68%

81.40%

81.40%

90.50%

100.00%

62.85%

100.00%

RICHRC5080

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

RICHRC5022

RICHRC5069

RICHRC5078

Number of Results:

Result = IDL When Not Detected

(O)ualifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result c 000022~

Quanterra Analytical Services, Inc
rptChem!RadSample; v3.41

14

t I



Cuan terra

SAMPLE RESULTS

LAB NAME. QUANTERRA, Richland SDGr-/RPT-GRP-W03005BJ- 9848

LAB SAMPLE ID: 9D75LH10 MATRIX: OTHER

DATE RECEIVED: 1/6/2000 12:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (25) MDAIIDL UNIT YIELD NUMBER

I-ECIIROE .1E-L01 NIP. WCI-2 ; WA- EFPt1

AM-241

PU-238

PU239140
BA-133

CO-60

CS-137
EU-152
EU-1 54

EU-155
STRONTIUM

C-14

NI-63

TC-99

-4.20E-04

5.11E-03

0.00E+00
2,37E-02

-2.04E-03

2.60E-03
-1.43E-02

-2.32E-03
3.73E-02
6.46E-02
1.83E+00

7.08E+00

3.57E-02

U
U
U
U

U
U
U

U

U
U
'43

' S
U

8.4E-04

1 .OE-02
0.OE+00
2.8E-02
2.7E-02

2.4E-02
5.4E-02

8.OE-02
4.3E-02

6.1 E-02
1.1E-01

4.0E-01

1.BE-03

8;4E-04

1.0E-02
1.3E-02

2.OE-02
2.7E-02
2.4E-02
5.4E-02

8.OE-02
4.3E-02

6AE-02

6.4E-01
4.0E+00
7.4E-01

2.11E-02
1.39E-02
1.38E-02
4.30E-02

4.66E-02
4.17E-02
9.1OE-02
1.39E-01

7.35E-02
1.28E-01
8.11E-01
5.83E+00
8.06E-01

pCi/g

pCi/g

pCig

pCI/g
pCi/g

pCIlg

pCI/g

pC1/g

pCilg
pCI/g
pCI/g

pCilg

pCCIg

61.68%
62.89%
62.89%

84.10%

100.00%

79.26%

100.00%

RICHRC5080

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

RICHRC5022

RICHRC5069

RICHRC5078

Number of Results: 14

Result = IDL When Not Detected

(Q)ualifiers: U Analyte result c MDAIIDL,
J No U qualifier and result < 000 0 22

Quanterra Analytical Services, Inc
rptChemRadSample; v.41

CLIENT ID: 80XB70

U*j



Cluan terra

SAMPLE RESULTS

LAB NAMEr- GUANTERRA; Richland SDGr /RPT GRP- WO3005Bf-9848

LAB SAMPLE ID:

CLIENT ID:

9D75LJ10

BOX871

MATRIX:

DATE RECEIVED:

OTHER

1/6/2000 12:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT C ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

AM-241

PU-238
PU239/40

BA-133

CO-60
CS-137

EU-152
EU-154
EU-155

STRONTIUM
C-14

NI-63

TC-99

0.OOE+00
0.OOE+00
-6.91E-04
7,49E-03
4.73E-03
1.34E-02

-5.60E-02
-4.00E-03

4.77E-02
4.69E-03

2.54E+00
4.00E+00

2.83E-01

U
U
U
U
U
U

U
U
U
U

Id
U
U

S
S

0.0E+00
0.0E+00
9.BE-04
2.3E-02

2.1E-02
2.OE-02
4.6E-02

6.1 E-02
3.4E-02

5.2E-02
1.5E-01
2.4E-01

I.4E-02

1.1 E-02

1.1E-02

9.BE-04

2.3E-02

2. 1 E-02
2.0E-02
4.6E-02

6.1 E-02
3.4E-02
5.2E-02
6.8E-01
4.3E+00
7.6E-01

1.21 E-02

1.17E-02
1.97E-02
3.34E-02

3.62E-02
3.45E-02

7.31 E-02
1.05E-01

5.96E-02
1.22E-01
8.11E-01

6.79E+00
8.06E-01

pCV/.g
pCi/g
pCi/g

pCi/g

pC/g

pCig
pCi/g

pCi/g

pCi/g

pCi9
pCi/g

pCI/g

pCi/g

69.72%

74,40%

74.40%

93.00%
100.00%
74.59%
100.00%

RICHRC5080

RICHRC501 0

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5006

RICHRC5022

RICHRC5069

RICHRC5078

Number of Results: 14

~IIo16O

Result r IDL When Not Detected
(O)ualifiers: U w Analyte result < MDA/IDL,

J x No U qualifier and result c

Quanterra Analytical Services, Inc

rptChemRadSample; v3.41

000024-



VI/uan terra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG- /RPTGRP--W03005Bf 9840

LAB SAMPLE ID:

CLIENT ID:

9D75LL10

BOXB72

MATRIX:

DATE RECEIVED:

OTHER

1/612000 12:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAU1DL UNIT YIELD NUMBER

Nhk A B-eE-0 - ngiku WA EATV

AM-241

PU-238
PU239/40
BA-133

CO-60
CS-137
EU-152
EU-154

EU-1 55

STRONTIUM

C-14
N1-63

TC-99

-3.33E-04
-3.37E-04

4.20E-03

-7.58E-03
2.87E-02
2.39E-02
1.80E-02
2.17E-02
4.60E-02
4.23E-02

1.66E+00

5.77E+00

2.31 E-01

U
U
U
U
U
U
U
U
U
U
.4

U

3.
5-

6.7E-04
6.7E-04
8.4E-03

2.8E-02
2.6E-02
2.3E-02
5.4E-02
6.8E-02

4.2E-02

5.1 E-02
1.0E-01
3.3E-01
1.1E-02

6.7E-04
6.8E-04
8.4E-03

2.8E-02
2.6E-02
2.3E-02

5.4E-02

6.8E-02
4.2E-02

5.3E-02
6.3E-01
3.0E+00

7.5E-01

1.67E-02
1.69E-02
1.14E-02

4.OOE-02

4.80E-02

4.15E-02

9.25E-02
1.22E-01
7.15E-02
1.10E-01
8.11E-01
4.38E+00
8.06E-01

pCg
pCi/g

pClIg
pCi/g

pCi/g

pCi/g
pCi/g

pCi/g

pCi/g

pCilg
pCI/g

pCi/g
pCi/g

76.67%
81.34%

81.34%

100.00%
100.00%
101.60%
100.00%

RICHRC5080

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

RICHRC5022

RICHRC5069

RICHRCS078

Number of Results: 14

Result = IL When Not Detected
(0)ualifiers: U = Analyte result < MDAJIDL,

J z No U qualifier and result -c

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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()Juanterra

SAMPLE RESULTS

LAS NAME:- - QUANTERRA; Richland SDG/RPT-GRP.WO3005Bf-9840

LAS SAMPLE ID:

CLIENT ID:

ANALYTE

I+E(C- IRGME

AM-241

PU-238
PU239/40

BA-133

CO-60
CS-137

EU-152
EU-154
EU-155

STRONTIUM
C-14
NI-63

TC-99

RESULT

4.86E-03

-1.55E-03
6.44E-03

-5.77E-03
3.54E-02
7.42E-02

3.58E-02
-1.23E-02
1.01 E-02

7.56E-03
5.77E+00

4.88E+00
-1.12E-01

9075LM10

B0X873

MATRIX:

DATE RECEIVED:

COUNTING
Q ERROR(2s)

N,'A
U 9.7E-03
U 1.8E-03
U 1.3E-02
U 2.4E-02
U 2.3E-02

Je 2.9E-02
U 5.0E-02
U 5.9E-02
U 3.5E-02
U 5.3E-02

le r 2.8E-01

# 1 2,8E-01
U 5.8E-03

TOTAL
ERROR(2s)

.8A3
9.8E-03
1.8E-03

1.3E-02
2.4E-02
2.3E-02
2.9E-02
5.0E-02
5.9E-02
3.5E-02
5.31E-02
8.2E-01
3.2E+00
7.4E-01

MDAJIDL

0.0iE-02
1.32E-02
3.22E-02

1.75E-02

3.43E-02
4.35E-02

3.11E-02
8.36E-02
1.01E-01
5.82E-02
1.25E-01
8.10E-01
4.83E+00
8.63E-01

OTHER

1/6/2000

REPORT
UNIT

povii

pCi/g

pCi/g

pOiIg

pCi/g

pci/g

pCilg
pCi/g

pci/g

pCi/g

pCI/g

12:00:00 PM

YIELD

63.29%

65.11%
65.11%

95.10%
100.00%
107.75%
100.00%

METHOD
NUMBER

RICHRC5080

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017

RICHRC5017
RICHRC5006
RICHRC5022

R1CHRC5069
RICHRC5078

Number of Results:

Result =IL When Not Detected
(C)ualifiers: U = Analyte result < MDAIDL,

J - No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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nauanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland SDG: /RPT GRP:

9D73TD10 MATRIX:

BOXBH5 DATE RECEIVED:

W03005AJ 9838

OTHER

1/5/2000 11:00:00 AM

ANALYTE
,AM2444

PU-238
PU239/40
BA-133
CO-60
CS-137
EU-1 52

EU-154
EU-155

STRONTIUM
C-14
NI-63

TC-99

RESULT

0.00 E'0O)
-3.81E-04
4.37E-03
-2.82E-03
3.68E-03

2.60E-02
3.14E-02
-3.64E-02
6.79E-02
1.51 E-01
9.05E-01
4.54E+00
-5.78E-02

Q

U
U
U
U
U
U
U
U

U
U

'3-
S

COUNTING
ERROR(2s)

7.6E-04
9.5E-03
2.5E-02
2.1E-02
2.2E-02
4.9E-02

6.8E-02
3.7E-02
6.3E-02
5.9E-02
2.8E-01
3.0E-03

TOTAL
ERROR (2s)

1.5E062
7.6E-04
9.6E-03
2.5E-02
2.1 E-02

2.2E-02
4.9E-02

6.8E-02
3.7E-02
7.6E-02
6.1E-01
3.5E+00
6.6E-01

MDAJIDL

1.66E-0~2

1.92E-02
1.91 E-02
3.59E-02
3.75E-02

3.98E-02
8.25E-02
1.13E-01
6.34E-02
1.10E-01
8.26E-01
6.12E+00

REPORT
UNIT

pCi/g
pCi/g
pCJ/g
pCi/g
pCi/g

pCi/g
pCi/g

pCi/g

pCi/g
pCtg

pCI/g

7.95E-01 pCiig

YIELD

64.48

68.34%
68.34%

94.50%
100.00%
83.46%

METHOD
NUMBER

RICHRC5010

RICHRC5010
RICHRC5017

RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5006
RICHRC5022

RICHRC5069

100.00% RICHRC5078

Number of Results:

p

~/ /6/CC

Result = IDL When Not Detected
(C)ualifiers: U - Analyte result ' MDA/IDL,

J = No U qualifier and result < 000)027
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41



%Ziuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

9UANTERRA, Richiand
9073TJ10

BOXBH6

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

WO3R 7835d
OTHER

1/5/2000 11:00:00 AM

ANALYTE RESULT a

AMi 241 l.48E 02 U

PU-238 4.98E-03 U
PU239/40 -3.98E-04 U

BA-133 -5.35E-03 U

CO-60 1.24E-03 U
CS-137 2.73E-02 U
EU-152 2.16E-02 U
EU-154 -2.42E-03 U
EU-155 3.06E-03 U

TRONTIUM 8.05E-02 U

C-14 6.59E-01 U

NI-63 4.10E+00 U
TC-99 -4.06E-02 U

COUNTING
ERROR (2s)

2.1E -2

1.0E-02
8.OE-04

2.8E-02
2.1 E-02

2.3E-02
5.5E-02
6.2E-02
3.6E-02
5.5E-02

JT 4.4E-02

Z~ 2.4E-01
2.1 E-03

TOTAL
ERROR (2s)

-2.E-02

1.0E-02
8.0E-04

2.8E-02
2.1 E-02

2.3E-02
5.5E-02
6.2E-02
3.6E-02
6.0E-02
6.OE-01
3.1E+00
6.6E-01

MDAIIDL

-2.-E&02-

1.35E-02
2.00E-02
3.87E-02
3.71 E-02
4.OOE-02
8.84E-02
1.08E-01
6.00E-02
1.10E-01
8.27E-01
4.98E+00

REPORT
UNIT

pClIg
pCI/g

pCi/g
pCI/g
pCI/g
pCI/g
pCI/g
pCiug
pCig
pCl~g
pCI/g

7.91E-01 pCI/g

YIELD

62.80%
62.80%

94.40%
100.00%
92.00%

METHOD
NUMBER

RICHRC5010

RICHRC5010

RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5006

RICHRC5022
RICHRC5069

100.00% RICHRC5078

Number of Results:

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

J - No U qualifier and result c co00028
Quanterra Analytical Services, Inc
rptChemRadSample; v3.4 1
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uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland
LAB SAMPLE ID: 9D73TL10

CLIENT ID: BOXBH7

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W03065A] 9838
OTHER

1/5/2000 11:00:00 AM

ANALYTE

PU-238
PU239/40

BA-133

CO-60
CS-137
EU-152

EU-154
EU-155

STRONTIUM
C-14
NI-63
TC-99

RESULT

0.190E'i00
4.73E-03
0.00E+00
-6.69E-03

2.00E-02
2.46E-02

-4.75E-02
-1.51E-02
3.15E-02
5.36E-02
1.34E-01
3.07E+00
-1.79E-02

Q
COUNTING

ERROR (2s)

0.9E 00
1.0E-02
0.0E+00
3.02-02
2.7E-02
2.6E-02
7.7E-02
8.2E-02
4.9E-02

5.5E-02
9.4E-03

T 1.9E-01
9.2E-04

TOTAL
ERROR (2s)

1.E-2O

1.0E-02
1.3E-02
3.OE-02
2.7E-02
2.6E-02
7.7E-02
8.2E-02
4.9E-02

5.7E-02
5.7E-01
3.4E+00
6.6E-01

MDAJIDL

2. 05E 02
2.07E-02
1.39E-02
4.29E-02

4.78E-02
4.50E-02
9.66E-02
1.40E-01
8.28E-02
1.16E-01
8.26E-01
6.18E+00
7.83E-01

REPORT
UNIT

pig
pCi/g

pCi/g
pCi/g

pCi/g
pCl/g

pCilg

pCi/g

pCi/g

pCi/g
pCi/g
pCi/g

YIELD

50.674%
59.08%
59.08%

84.80%
100.00%
93.75%
100.00%

METHOD
NUMBER

RICHRC5010
RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5006

RICHRCS022
RICHRC5069
RICHRC5078

Number of Results:

0 ,

Result = IDL When Not Detected
(a)ualifiers: U = Analyte result < MDAIIDL,

J - No U qualifier and result < 0 0 0 0 29
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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e'uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA-Ricnanpd

LAB SAMPLE ID: 9D73TM10

CLIENT ID: BOXBH8

s5UU: 1KFI (jF:

MATRIX:

DATE RECEIVED:

wuiuu0A-s3ut

OTHER

1/5/2000 11:00:00 AM

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

PU-238
PU239/40

BA-133
CO-60

CS-137
EU-152
EU-154
EU-155

STRONTIUM
C-14
NI-63

TC-99

-1.71E-03

0.00E+00
1.12E-02
1.79E-03
1.55E-02
4.77E-03
-3.56E-03
-4.52E-03
9.13E-02
1.69E-01
5.98E+00
7.87E-01

U
U
U
U
U
U
U
U
U
U

A'
U

.3

1.5E-03
0.OE+00
2.3E-02
2.3E-02
2.1E-02
5.1 E-02
6.6E-02
4.9E-02

5.9E-02
1.2E-02
3.4E-01
3.8E-02

1.6E-03
1.0E-02
2.3E-02
2.3E-02
2.1 E-02
5.1 E-02
6.6E-02
4.9E-02

6.4E-02
5.7E-01
3.3E+00
7.2E-01

2.41 E-02
1.15E-02

3.52E-02
3.85E-02
3.63E-02
7.93E-02
1.12E-01
7.99E-02
1.15E-01
8.26E-01
5.10E+00
7.90E-01

pCl/g

pCi/g
pCl/g
pCilg

pCi/g
pCi/g

pCi/g
pCi/g

pCIlg
pCI/g
pCi/g
pCi/g

78.13%
78.13%

85.90%
100.00%
101.09%
100.00%

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

RICHRC5022

RICHRC5069

RICHRC5078

Number of Results:

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

J - No U qualifier and result < 1000030

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Nzuanterra
Quanterra
2800 George Washington Way
Richland, Washington 99352-1613

CERTIFICATE OF ANALYSIS

-- Bechtel Hanfordinc.
3350 George Washington Way
Richland, WA 99352 424

February 21, 2000 fB2So,
Attention: Joan Kessner _ RECEIVED I

Data
SAF Number : BOO-013 LUg in
Date SDG Closed : January 10, 2000 Itots
Number of Samples Eleven (11)
Sample Type Other
SDG Number : W03005A
Data Deliverable 21-Day/ Summary

I. Introduction

As,

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:

ORL ID#
9D73R010
9D73RE10
9D73RR 10
9D73T410
9D73T510
9D73T810
9D73TC10
9D73TD10
9D73TJ10
9D73TL10
9D73TM10

BHI ID#
BOXB6O0
BOXB61
BOXB62
B0XB63
BOXB64
BOXB65
BOXB66
BOXBH5
BOXBH6
BOXBH7
BOXBH8

MATRIX
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER

DATE OF RECEIPT
1/5/00
115/00
1/5/00
1/5/00
1/5/00
1/5/00
1/5/00
1/5/00
1/5/00
1/5/00
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.

000(JO'

509 375-3131 Telephone
509 375-5590 Fax



juanterra

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

Ill. Quality Control

The analytical results for each analysis performed under SDG WO3005A 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
requirements.

Gas Proportional Counting
Total Strontium by method RICH-RC-5006:
The LCS, batch blank, samples and sample
requirements.

duplicate (BOXB64) results are within contractual

duplicate (BOXB65) results are within contractual

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.

000023



QIuanterra

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 rTsit 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:

Project Manager

000034



QlJuan terra
Quantenra
2800 George Washingron Way
Richland, Washington 99352-1613

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS

Bechtel Hanford, ILw.
3350 George Washington Way
Richland, WA 99352

February 24, 2000

Attention: Joan Kessner

2425

FEB 2000

SAF Number BOO-013 $ Data
DateSDG lose Irp Log InDate SDG Closed : January 10, 2000 ;4

Number of Samples Seven (7)
Sample Type Other
SDG Number : W03005B
Data Deliverable : 21-Day / Summary

I. Introduction

A,

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

ORL ID#
9D75L310
9D75LC10
9D75LE10
9D75LH10
9D75LJ1 0
9D75LL10
9D75LM10

BHI ID#
BOXB67
BOXB68
BOXB69

"BOXB70
BOXB71
BOXB72
BOXB73

MATRIX
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER

Quanterra Richland
were assigned the

Inc. (BHI) specific

DATE OF RECEIPT
1/6/00
1/6/00
1/6/00
1/6/00
1/6/00
1/6/00
1/6/00

I. 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

0000C5 46-PUTC



(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 bX 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

IIL 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
requirements.

Gas Proportional Counting
Total Strontium by method RICH-RC-5006:
The LCS, batch blank, samples and sample
requirements.

Alpha Spectroscopy
Plutonium-238. -239/40 by method RICH-RC
The LCS, batch blank, samples and sample
requirements.

Americium-241 by method RICH-RC-5080:
The LCS, batch blank, samples and sample
requirements.

duplicate (BOXB71) results are within contractual

duplicate (BOXB72) results are within contractual

-5010:
duplicate (BOXB70) results are within contractual

duplicate (BOXB70) results are within contractual

0J(1 '(;) CC



,puanterra

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
results are within contractual requirements.

Nickel-63 bv method RICH-RC-5069:
The LCS, batch blank, samples, sample duplicate
results are within contractual requirements.

(BOXB69) and sample matrix spike (BOXB69)

(BOXB68) and sample matrix spike (BOXB68)

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 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:

acge Waddell
ject Manager

(300 C027
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1Bechtel Ilanford Inc. CAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ~ 1100o31 Il trace or I
ollelnr Cmupany Contact Telephone No. Pruject Coordinalor ral uroaroondFahlbcrg J Adler 373-4316 TiRNT. Si Price Code 9L
-ojecl Designalion Sampling Location SAF NoQ 21 Days

105-F/o1R Phase III ItetoV-Vade Areas Sampling and Analy 105 F Solids le"d 110001o. Air QaliyD

c Chest No. Firld L.ogmk No. CMA Sethod of Shipnent.
/~u2L*2(- %c. -o li. 1424 R105V22t0C I tntr t UrtCe4

tipped To Ollsile Properly No. Bill of Ladisg/Air Bill No.
Quankerra Incorporaled

'OSSIBLE SAmPE IIA7ARDS/REMARIKS

Type of 4 iulaincr

No. ofrCn ilier(s)

peci.iandling amldor Storage ,.6nI, 6o0n,. 120.11.

A7n; WunahA. Snm"(Ii.

SAARIPI.ANAIASIS

'4)1- (CV)

Sample No. Malrix * Sample Dale Sample Tine C:-n -- -

XB67 Other Sohd , _, .. ___ f &Z-

gg o gof' I -- -e xc P /- LC

py-t -(D eD I > .> Z r -I !2§U I X_ -_ .Ma -

CIIAIN OF PoSSESSION Sign/PrinI Names SPECIAl INSTR IC IONS Marix
niise w Aleise I g t.., R ed BiY Y~m -,. 1. ..

n1.risl~el By adl~e-V ~i II (anspelooi' lCo~li4-0; (iamn.aSjcc, - Add.. In,.u~iL 4 Wollfssa

-f, - - - - Srosium-8t,90-T Techncuum-99 Amicium-241;N ckel63t Ca-ho-14 V .

iPqihjfed By imm Receivednty flA

ipsished By Ikieime Received By DaterrUC e.A

(psisheu by Ialime Received Dy olake "e wi-wve
I.-'.-'

peisbed fy Daferlime Receied fly 1)24.1im -

quished lBy DaleTm,, Received fy. Dolefme

HOKATORY Receivedfly - it bIoeime

SECTION

AL.SAMPIE Disposol1,.od,

SPOSrrION

EE-011 (10/99)



isechiel hanford Inc. CHIAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 1100-013-I5 i1 a !
'iellcefir Company Conlai Telephone No. Project Coordinator

Fahlbcrg I Adler 373-4316 1 R FNT, SJ Price Code 9L Dala'urnaround

rjceinai Sampling I.scatiwu SAF No. ~ ~ ai'riderf llesicnaion *amhd I Mntlion 110-1 AiNQal. 21 Days
105-ilM PIhase III liclow-grade Aras Sampling Analy 105 1 sofids Feed 1100-113

cc Chesl No. Field I,.qanok No. ([(IA AIeIld of Shipment

p 2 - se. --. li 1424 RlI05l2211t -- 4% j Q clirer
;hipped To Offsile Properly No. Hill of .ading/Air Bill No.

Quainicna lncArporaIcd

POSSIDLE SAMPLE IIAZAKI)SnERIARKS -

Type of Colnmicr

No. off'nfaincris) I II

Lprci landIing ad/or Storge Vohe Mil 6OmL I2Oul.

7Ion Cos- KMeIAs. S .emjinI.
-- Ikawae4 MtinAM spr.l

SAMPLE ANALYSIS

7471 -ICV)

Sample No. Afairix * SNampl Male Sample 'imc one ' : ; -

)X872 Othey Solid

F-.na-rA nr nn~into r -, - r> o /-- 11>C'

('HAIN OF POSSFSSION Sign/irIName SPECIAI.INSTFIt31IONS atrix

nquislwdly ihieflime 9 , ,. e i ' (BocciSple lc a lt-6OIGAfWASipC -AtM-n tOUa iti -MIl. at nsI ain.,,
C-Do K Sironhiwa-SQ.-- Total Sr: Tcchncliem-99; Ameicium-241 Nckel:3;Cahon-l-

nquished y ie Received By D IhICT I
-w A-As

nqwished By Dalefime Received 0y m-i.0

imlimshed By Doldltiu Rectived By 0xilimic in

aquished By Dale/im Received By IflelNWTu W'-W"

oquished fy Ulebfis. Reagived By fleise

JIORATORY Receivedily Tle lmaerrime

SEC.KON

SAISAMPLE IispeiMcdbod Dispused ly iaflir

ISPOSITION

I-EE-0l1 (10199)



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BO0-013-103 1P-ge .r I

Collector Company Contact Telephone No. Project Coordinator
Fahlberg J Adler 373-4316 TRENT, SJ Price Code L Dala Turnaround

Project Designation Sampling Location SAF No. Air Quality 21 Days
105-F/DR Phase iII Below-grade Areas Sampling and Analy 105 F Solids Fecd 1100-013

Ice Chest No. Field Logbook No. COA Method o(Shlpmeut
EL 1424 R105F2280C

Shipped To Oflulge Property No. Bill of Lading/Air Bill No.
Quanterra Incorporated I

POSSIBLE SAMPLE HAZARDS/REMARKS coe l woe 1
Preservation

Type of Conlainer

No. of Container(s) I I

Special handling and/orStorage Volume 60mL 60mL 120mL

71%_CR6 ICPMoas- Scta(I)i
-Ll Iavaleat 6Ol0A spec..I

cuwisu (I)(crc) lswa
SAMPLE ANALYSIS 11adl

1AE> C)OPI3747 .73 (Cf

Sample No. Matrix - Sample Dale Sample Time -

BGXBG6 OtherSolid -g Coo S L. . 015 R:0

______I D (7 g __

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix'

R elinqeished By Dlele I B S -yD (1) Gamma Spectroscopy (Cobalt-60); Guame Spec - Addon (Barim-133) Isotopic H'luhne; E

Za. IP?!itoel.t i - F* Al Sd I Suoium-9, -- Taal Sr; T iin-99; Aj um-241; Nicke-63; Cub .14 SO..
RamWWih By ) IDOK ReceivedBy Dv- s id

Relinquished By Dalifinse Recerved By DAdelme A-Ak

Relimqpished By Datarrho Itaxlved By DaebT i w

Relinquishedl By DRWT eReeie BY DaerNWT X-'o

Relinquished By Daleftil By Dde/Time

LABORATORY Riceivelify it Dde/lime
SECTION

FINALSAMPLE Dispsal ed Piposed By DatefrTnc

DISPOSITION

BHI-EE-011 (10199)



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B00013-108 1pe 1 or I
Collector , Company Conlact Telephone No. Project Coordinator

Fahlberg I Adler 3734316 TRENT, SJ Price Code L Data Turnaround

Project Designation Sampling Location SAFNo. Air Quality fl 21 Days
105-F/DR Phase Ill Below-grade Areas Sampling and Analy 105 F Solids Feed DOO-013

Ie Chest No. Field Logbook No. COA Method of shipmest
p:-EL 1424 RIO5F2290C

Shipped To Offilte Property No. Bil of LadiaW/Air Bill No.
Quantenra Incorporated I _

POSSIBLE SAMPLE IIAZARDSMKEMARKS Cool 4C Ne
Preservation

Type of Container &G .6 W6

No.orContainer(s) I I I

Special Ilandling and/or Storage Volie 6OmL OuL 120mL

7196CR6: ICPwcal. Sasf.(I).s
Hcnalsnt 6010A Spe.l

SAMPLE ANALYSIS
Meoll -

7471 -(CV)

Sample No. Malrax * Sample Dale Sample Time M

BOXB65 Other Solid e-'5-0 C .. z. !5-4- f -M

-zm IS na, v 0"723 TV- __

CI AIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCrIONS Mairix*

Relinquished By Dalefinw, I I - V 101 t (1) Ganirn Specroscopy (Coba-60); Gnma Spec - Add-oa (Darium-1331 tsole Pttois.; s

-. a Saantiun-89,9 -- Total S; TecnMetium-99; Amedcium-241; Nickel-63; Cut w14 so-s s
Relinnished BYua .* ,y D) -

Relinquished By D . Re Bvedy eN

Relinquished By Datefime Received By Dde/e ei
L.'t*M

Relinquished By Diaeibe Received By Daue/li"" me

Relinquished By Daeffime Received By Da/liTe e

LABORATORY ReceiedBy
SECTION

FINALSAMPLE DiapoAdeod DisosedBy DDe e
DISPOSITION

BHI-EE-011 (10/99)



Bechtel Hanford Inc. CIAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST D00-013 -14 6 jraa 1 cr I
Collector Company Contact Telephone No. Project Coordinator

Fahlbcrg J Adler 373-4316 TRENT, SJ Price Code 9L Data Turnaround

Projeci Designailon Sampling Location SAF No. 21 Days
105-F/DR Phase [ll Below-grade Areas Sampling and Anuly 105F DO..013 AirQuality

Ice Chest No. Field Logbook No. COA Method of SiT% ti2 bt cEL 1424 R105F2230C

Shipped To Offsilt Property No. Bill of LadingA Ir Bill N
Quantumrr Incorporated

POSSIBLE SAMPLE HAZARDS/REMARKS
Preservation

Type of Container

No. of Container(s)

Special Ilandling sad/or Storage Volume 60inL 120ml.

ICP feth - S item (1) ia
6010A spea

) SAMPLE ANALYSIS

D 7471. (CV)

Sample No. Marix * Sample Dale Sample Time

BOXBHS ( Other Solid ,..-. p /T TO

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix*
Daeri / 5-!Wiquished By Doehrroie I dLfl Received By D NPe/imc / s- (I) GamSpecuscoy(Cobalt-6I;CmaSpc-Add-.Barian-133 ; Isotpic Mani. 

. -? I - 3 R- Smunti4-9.90-Ta SrTechadim-99;Amaidm-241;idceI3;C 4 so-s..
quished By D e ate/tim , / / V 5-*w -

A A

e i s .A4 Datei V I I) -n-c sid.

Relinqiished By Datefr m Received By _3 ef 1Em I up<ACICPF

v-vic'"lia
Relinquished By Deans Received By i-eyee

Reliaqnishtd By Doletnh.e Rectived By D ud e

LABORATORY Re-ivedBy te Dinerrime
SECTION

FINAL SAMPLE ivwaMfS Dwposed By Daefraime

DISPOSITION I

BHI-EE-011 (10/99)
CX



Appendix 5

Data Validation Supporting Documentation



WHC-SD-EN-SPP-OO1, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B C 0 E
LEVEL:

PROJECT: |00 F D* DATA PACKAGE: Wa o looS

VALIDATOR: 'TL LAB: £ DATE: 3/ G/co

CASE: ISDG: L00o1005

ANALYSES PERFORMED
O ar... stro -so )(W.n.eto.dws - amnvn.
ANph"/BOta .fImcroepy .pcUOtrO.py

o Tot[S Ur~aium I RCdium-22 0 Trdum IN C N k*l -G5

SAMPLES/MATRIX C>50 43c6o (:oyg5tI GOKt$&) (6by9(.3 (ySoKYG>-

. oyplts5 .oq . . .L. .C. A 0 0 bot% Lo'-q)(Ar .i3oLh7 6

N,6715H

1. Completeness ........................... IN/

Technical verification forms present? . . . . . . . . . . . . Yes No N/A

Comments:

2. Initial Calibration . . . . . . . .

Instruments/detectors calibrated within
one year of sample analysis? . .

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

Comments:

.. . . . . . . . . . Yes No N/A

.. . . . . . . . . . Yes No N/A

.. . . . . . . . . Yes No N/A
. . .. . . Yes No N/A

00014

. ,-/A



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

3. Continuing Calibration . . . . . . . . . . . . . - . - - - .

Calibration checked within one week of sample

Calibration check acceptable? . . . . . . . .
Calibration check standards NIST traceable? .

Calibration check standards expired? . . . .

Comments: *re

analysis? . . . Yes

. . . . . . . .Yes

. . . . Yes

. . . . . . . Yes

4. Blanks . . . . . . . . . . . . .

Method blank analyzed? . . . . . . .
Method blank results acceptable?

Analytes detected in method blank?

Field blank(s) analyzed? ... . . . .

Field blank results acceptable? . . .
Analytes detected in field blank(s)?

-4t. C4lcul*t4n r -rs?

.. . . . . . . . . . . -. . N/A

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

. . . . . . . . . . . . t O N/A

. . . . . . . . . . . . e ( N/A

. . . . . . . . . . . . Ye No N/A

. . . . . . . . . . . . Yes -0 N/A

. . . . . . . . . . . . 0 No NIA

Yes No Aranscr p on/ II . . . . . . . . . . . . . .

Contents: Clq-5 WOW 4rc.qj gw V.4...s-
-AL10 Co 14 %, fL& (NF~=

-CINAkhLtfWIct.w pop.,a - 12q, - W- Sa

no Q. LI1- - )2 1' -

5. Matrix Spikes . . . . . . . . .

Matrix spike analyzed? . . . . . .

Spike recoveries acceptable? . . .
Spike source traceable? . . . . . .
Spike source expired? . . . . . . .
Transcription/Calculation Errors? .

Comments: C14- Ao vns

. . . . . . . . -- . O N/A

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

. . . . . . . NNo /A

. . . . . . . Yes No

.. . . . . ..Yes No N/

. . . . . . . Yes No 0
r o4-4.n sLA4

J 00045

No

No

No

No

N/A
N/A

N/A
N/A

(e f .10 O - (0 4 14 5 - Wr 3 C(a

. '6/A



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

6. Laboratory Control Samples . . . . . . . . . . . . . . . . . . . O N/A

LCS analyzed? . . . . . . . . . . . . . . . . . . . . . . . . No N/A
CS recoveries acceptable? . . . . . . . . . . . . . . . . . No N/A

LCS traceable? . . . .. . . . . . . . . . . . . . . . . . . . Yes No
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No

Comments: ci- ni t am/& et/ .L".O set ./ A
ft4 A!LN tl "-cj L- -u k"A... a-sn / 0)

LC

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

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

Transcription/Calculation errors? . . .

Comments: A- &

.. . . . . . . . . . . . . . O N/A

S. . . . . . . . . . (Y s No N/A
S. . . . . . . . . . (es No N/A

.. . . . . . . . . Yes No

.. . . . . . . . . . Yes No

.. . . . . . . . . . Yes No

8. Duplicates . . . . . . . . . . . . . . . . . . . . . . . . . . . O N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . . . .Q No N/A
RPD Values Acceptable? . .'. . . . . . . . . . . . . . . . . No N/A
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No 4
Comments: cvq./ hi t /, - ,s. . A-

A- 0()IM6



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

9. Field QC Samples . . . . . . . . . . . . . . . . . . . . . . .. O N/A

Field duplicate sample(s) analyzed? . . . . . . . . . . . . es No N/A

Field duplicate RPD values acceptable? . . . . . . . . . . s N/A

Field split sample(s) analyzed? . . . . . . . . . . . . . . . Yes N/A

Field split RPD values acceptable? . . . . . . . . . . . ... Yes No

Performance audit sample(s) analyzed? . . . . . . . . . . . . Yes (9 N

Performance audit sample results acceptable? . . . . . . .. Yes No

Comments: -71 /76 - ClW 32% ok It. 1D
ff7/ttq -Ok

10. Holding Times

Are sample holding times acceptable? . . . . . . . . . . . . Yes N/A

Comments: M, _ ktJ\- t - , N/A
Ct A.

11. Results and Detection Limits (Levels 0 & E)

Results reported for all required sample analyses?

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

. . . . . Yes

. . . . . Yes

. . . . .GYe. . . . . Yes

Comments:

-547
( It ( 001 7

. O N/A

No N/A
No A

No
No A
No



Cjuanterra

BLANK RESULTS

LAB NAME: - QUANTERRA, Richland SDGJRPGRP- W3005B_984R

LAB SAMPLE ID: O780G11B MATRIX: OTHER

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

NI-63 6.35E+00 J 3.6E-01 3.8E+00 5.52E+00 pCi/g 86.21% RICHRC5069

Number of Results: 1

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

J = No U qualifier and result < RDL

Quanterra Analytical Services, Inc
rptChemRadBlank; v3.41

1% tA I It I /.



Caaanterra

LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richiand SDGVIRPTrGRPFWO3005B-t 9848

LAB SAMPLE ID: D780G12S MATRIX: OTHER

COUNTING TOTAL MDA REPORT
ANALYTE RESULT 0 ERROR (2 s) ERROR (2 s) IDL UNIT YIELD EXPECTED RECOVERY

6.8E+00 3.2E+01 4.73E+00 pCi/g 100.12% 6.12E+02

Number of Results: 1

Result = IDL When Not Detects

(Q)ualifiers U = Analyte result < MDA/IDL,
J = No U qualifier and result < ROL.

Quanterra Analytical Services, Inc

rptChemRadLcs; v3.41
0000111~9

NI-63 4.26E+02 69.59%



ljuanterra

BLANK RESULTS

LAB NAME- CUANTERRA, Richland SDGIRP-T-GRP W3005/-984

LAB SAMPLE ID: D78OC11X MATRIX: OTHER

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

C-14 1.84E+00 J 1.3E-01 2.OE-01 N/A pCi/g 100.00% RICHRC5022

Number of Results: 1

Result = IDL When Not Detected
(0)ualifiers: U - Analyte result < MDAAlDL,

J = No U qualifier and result < RDL

Quanterra Analytical Services, Inc
rptChemRadBlank; v3.41

GJ0 0')



Euanterra

BLANK RESULTS

LAB NAMEL CUANTERRA, Richlan& SDG-JRPT-GR'z W3005B_984R

LAB SAMPLE ID: D78OC11X MATRIX: OTHER

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDAJIDL UNIT YIELD NUMBER

C-14 1.84E+00 J 1.3E-01 2.OE-01 N/A pCIWg 100.00% RICHRC5022

Number of Results: i

Result = IDL When Not Detected
Q)uatifiers: U a Analyte result< MDAJIDL,

J = No U qualifier and result < RDL

Quanterra Analytical Services, Inc

rptChemRadBlank; v3.41

000U.



'Aft'0uanterra

MATRIX SPIKE RESULTS

LAB NAME: QUANTERRA, Richland

LAB SAMPLE ID: D73RE1AW

SDG: IRPT GRP:

MATRIX:

WO3005A / 9838

OTHER

SPIKE
RESULT* Q

4.19E+02

COUNTING TOTAL
ERROR(2s) ERROR(2s) MDA/IDL

6.7E+00 3.1 E+01 4.69E+00

REPORT
UNIT
pCi/g

SAMPLE
RESULT EXPECTED

4.47E+00 6.07E+02

RECOVERY

69.00%

Number of Results: 1

'Spike Result Corrected For Sample Result

Result = IDL When Not Detecte

(O)ualifiers: U - Analyte result < MDA/IDL,
J - No U qualifier and result < RDL.

Quanterra Analytical Services, Inc

rptChemRadMatrixSpike; v3.41

ANALYTE

NI-63
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FAX

TECHLAW, INC.
451 Hills, Suite 23
Iichland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: I

Date: 6 March 2000

Information Request 143

W03005 - Rad

No matrix spike is present rb

22~

r C-14.

h~QAo(Dfo

AA\~ atV c~NcSaVL

-|-I 6 1 W -0 & lII



FAX

TECHLAW, INC.
451 1tills, Suite 23
fichland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanettc Duncan

Franm: Bruce Christian

Pages: 1

Data: 6 March 2000

Information Request #l1

W03005 - Inorganics

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



rgr.r, cJtJ t4r4 cj.r .s..n ii

FAX

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

To: Jeanette Duncan

From: Bruce Christian

Pages: I

Date: 6 March 2000

Information Request #4

W03005 - Inorganic

Thc date oi 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 that preparation/cxtraction took place much earlier. I need clarification of the
prcparation/extraction and analysis dates.

MC~e -i ye.

t CdCJSo.

4X4
L"d

N
I Lx.

+0 VCa~ltL'-kOC

weLA+' GM-C) VA <w I
vkxVss1zaz'v{ Ve

P160 k'
Cc. cTC j

kO % 1



Quantera Incmiporated
13715 Rider Thaid North
Earth City, Miysuri 63045

314 298-8566 l"'lephe
314 298-8757 Fax

QU."uan terra
Environmental

Servicam

CASE NARRATIVE
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

11. 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. See the attached 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 test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

Analyses requested:

Deviation from Request:

ICP Metals - 6010 Super Trace - Lead
Mercury - 7471 - CV

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 Control Laboratory Control Sample, Blank Spike



(tuanterra

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: 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.

Metals: A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each 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-analysis. 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 I to 4 days.

I 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:

Mart( Ward
St. Louis Project Manager



Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

Attn: BHI Sample Management
3190 George Washington Way
MSIN: H9-03
Phone: 375-9439
FAX: 372-9487

Fax
To: From:

Fa:mC'f Pages.

Phone: 31 - '3\ Dat: 0 I6

Re: VAPk C% > K CC:

o Urgent 0 For Review 0 Please Comment 0 Please Reply 0 Please Recycle

* Comments:
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FAX

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

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 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 that preparation/extraction took place much earlier. I need clarification of the
preparation/extraction and analysis dates,
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FAX

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

To: Jeanette Duncan

From: Bnice Christian

Pages: I

Date: 6 March 2000

Information Request 43

W03005 - Rad

No matrix spike is present for C-14.
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FAX

TECHLAW, INC.
451 I ills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanettc Duncan

From: Bruce Christian

Pages: I

Date: 6 March 2000

Inl'rnmation Request #2

W03005 - Rad

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

TECHLAW, INC.
451 1 tills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 6 March 20WX

Information Request i1l

W03005 - Inorganics

The case narrative incorrectly states that there are 21 samplcs in the SDG (I count 18)
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FAX

TECHLAW, INC.
451 H ills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: I

iDate: 6 March 20WX

Information Rcquest #2

W03005 - Rad

I need the preparation and analysis dates for allUdS analytcs.
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1444
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 analysis 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 tritium).

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 removal
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 procedute and should be
used for non-tritium radionuclides analyzed by Liquid Scintillation Counting.
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Review Comment Record (RCR) 1. Date 2. Review No.

3/13/00 BHI/QA0018

3. Project 4. Page

105-F/DR Page 1 of I

5. Document Number(s)/Title(s) 6. Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number

SDG No. W03005 105-F/DR Phase III Claude Stacey BHI/QA H0-16/372-9208
Below-grade Areas

I Sampling and Analysis
17. Conunent Submittal Approval: 10. Agreement with indicated comment disposition(s) 11. CLOSED

Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact
Date Date

Author/Originator Author/Originator

12. 13. Comment(s)/Discrepancy(s) (Provide technical justification for the 14.
Item comment and detailed recommendation of the action required to correct/ Hold 16.

resolve the discrepancy/problem indicated.) Point 15. Disposition (Provide justification if NOT accepted.) Status

1 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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4
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FAX

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

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 9 March 2000

Rejected data

W03005-Rad

The nickcL-63 results in SDG W03005A will be rejected and flagged "R" due to the distillation to
analysis time exceeding the 7 day limit.
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Validation Crfterza for Sample Preparation of Materials for Ni-63 Analysis.

The radionuclide validation procedure (WHC-SD-EN-SPP-00i, rev. i) contains the following qualification
criteria for sample preparation for analysis by Liquid Scintillation Couting (secioi. 86.2):

"If the samples were not analyzed within seven days of distillation, quality the results as
.1--ule(Rkd ecs TT~ -- dew.A~a~

This criteria is essentially specific to analysis for tritium only and should not be applied as written to other
analyses performed by Liquid Scintilation Counting. This is primarily due to die 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 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 dhe vlolwe of rcsiduc dermnines which of nwo initial iron rcmrral
proccu.rcs is used. Iron rentoval is achieved for smaller residues by ve of extraction-
chromatography whe larger residues are treated by ion exchange. The sample is finally
puTified by extractionch*r(matography. 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 mixmure, 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,
quali*y the results as estimard (J for detects, UJ for non-detects)"

This criteria is expected to be incorporated into the next revision of the validation proceduie and should be
used for non-tritium radionuclides analyzed by Liquid Scintillation Counting.
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Date:
To:
From:
Project:
Subject:

9 March 2000
Bechtel Hanford Inc. (technical representative)
TechLaw, Inc.
105-F/DR Phase Ill Below-grade Areas Sampling and Analysis
Inorganics - Data Package No. W03005-QES (SDG No. W03005)

This memo presents the results of data validation on Data Package No. W03005-
QES prepared by Quanterra Environmental Services (QES). A list of samples
validated along with the analyses reported and the method of analysis is provided
in the following table.

Sample ID Sample Date Media, Validation Analysis..7

BOX860 1/5/00 Solid C See note 1 & 2

BOXB61 1/5/00 Solid C See note 1 & 2

BOXB62 1/5/00 Solid C See note 1 & 2

80XB63 1/5/00 Solid C See note 1 & 2

BOXB64 1/5/00 Solid C See note 1 & 2

BOXB65 1/5/00 Solid C See note 1 & 2

BOXB66 1/5/00 Solid C See note 1 & 2

BOXB67 1/6/00 Solid C See note 1 & 2

BOXB68 1/6/00 Solid C See note 1 & 2

BOXB69 1/6/00 Solid C See note 1 & 2

BOXB70 1/6/00 Solid C See note 1 & 2

BOXB71 1/6/00 Solid C See note 1 & 2

BOXB72 1/6/00 Solid C See note 1 & 2

BOXB73 1/6/00 Solid C See note 1 & 2

BOXBH5 1/3/00 Solid C See note 1

BOXBH6 1/3/00 Solid C See note 1

BOXBH7 1/3/00 Solid C See note 1

BOXBH8 1/3/00 Solid C See note 1
1 - ICP metals by 60108
2 - Hexavalent chromium

Isupertrace' (lead); mercury by 7471A.
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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 IlIl 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 BOXB69 were qualified as undetected and flagged "U".

All other preparation blank results were acceptable.

Field 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 Spike

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 Samples

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

All laboratory duplicate results were acceptable.
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Field Dinlicste Samnle

Two pair of field duplicate samples (samples BOXB70/BOXB71 and
BOXBH7/BOXBH8) 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 BHIl
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 105DR 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. W03005-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 BHI validation SOW, the data may be usable for decision-making
purposes. All other validated results are considered accurate within the standard
error associated with the methods.
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BHI, MRB-SBB-A23665, Validation Statement of
Incorporated, September 5, 1997.

Work, Bechtel Hanford

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

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 1998.
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Appendix 1

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

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

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

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

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

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

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

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making .purposes).

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

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

000009

SDG: W03005 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



Appendix 3

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

Project: BECHTEL-HANFORD
Laboratory: Guantera
Case ISaG: W03005
Sample Number BOXB60 BOXB61 BOXB62 B0XB63 B0XB64 B0XB65 B0X866 80XB67 BOXB68
Location Rm. 228c Rm. 228c Rn. 228c Rm. 228c Rm. 228c Rm. 228c Rm. 228c Rm. 228c R.. 228c
Remarks
Sample Date 1/5/00 1/5/00 1/5/00 1/5/00 1/5/00 1/5100 1/5/00 1/6/00 1/6/00
Inorganics CRL Result Q Result Q RRsult Result | m Result 0 Result Q Result r Result Q Result Q
Mercury 0.08 0.084 J 0.078 J 0.073 UJ 0.13 J 0.26 J 0.076J i 0.38 J 0.050 U.J 0.11|J 
Lead 0.5 6.2 [ 6.4 8.B88 12.0 2.8 11.6 [ 5.8 11.5 11.7|
ChromiwnVl 0.1 152 _ 4.56 3.84 4.81 3.72 1.92 5.16 114 _ 51.1

Sample Number BOXB69 BOXB70 BOXB71 BOX872 80XB73 BOXBH5 BOXBH6 |BOXBH7 B0XBH8
Location Rm. 22 8 c Rm. 228c Rm. 228c Rm. 228c Rm. 228c Rm. 231 Rm. 231 Am. 231 Rm. 231
Remarks Duplicate E 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 Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result C Result 0 Result 0
Mercury 0.08 0.041 UJ 0.13 J 0.079 J 0.11 J 0.54 J 0.83.J 0.38 J 0.18 J 0.31 J
Lead 0.5 8.5 9.2 6.6 11.5 - 7.6 27.2 36.0 _ 9.1- 9.8
Chromium VI 0.1 51.3 _ 21.9 21.9 4.59 4.46 NA NA NA NA

NA -Not analysed _ __

C
C
0
C
I-b
I-b
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Lot-Sample #...: FOA060175-001
Date Sampled....: 01/05/00

BECHTEL HANFORD, INC.

Client Sample ID: B0TB60

TOTAL Metals

Date Received..: 01/05/00

REPORTING

Matrix.......: SOLID

PREPARATION- WORfR -.

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

0.30 mg/kg
Dilution Factor: 1

0.033 mg/kg
Dilution Factor: 1

SW846 6010B
MDL............. 0.15

SW846 7471A
MDL............: 0.0070

000012

Lead
Prep Batch 1...: 0027162

6.2

Prep Batch #...: 0036128
Mercury 0.084 -1

01/27/00

02/04/00

D7557101

D7557204

/ -I" 1



Lot-Sample #...: FOA060175-002
Date Sampled...: 01/05/00

BECHTEL HANFORD, INC.

Client Sample ID: BOXB61

TOTAL Metals

Date Received..: 01/05/00
Matrix.......: SOLID

REPARAi±UN -

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 0027162
6.4 0.30 mg/kg

Dilution Factor, I
SW846 6010B

MDL............. .0.IS

Prep Batch #...: 0036128
0.078 0.033 mg/kg

Dilution Factor: 1
SW846 7471A

MDL............: 0.0070

at

,72fg1

000013

Lead

Mercury

WORK

01/27/00 D755C101

02/04/00 D755C202

-tr 0 G



Lot-Sample #...: FOA060175-003
Date Sampled...: 01/05/00

BECHTEL HANFORD, INC.

Client Sample ID: BOXB62

TOTAL Metals

Date Received..: 01/05/00
Matrix.......: SOLID

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

PREPARATION-

ANALYSIS DATE

WORK -_ -

ORDER #

Prep Batch #...: 0027162

0.30 mg/kg
Dilution Factor: 1

Prep Batch #...: 0036128

0.033 mg/kg

SW846 6010B

SW846 7471A
Dilution Factor: 1

<sloe

(J00O014

Lead 8.8

Mercury 0.073

01/27/00

02/04/00

D755D101

D755D202

-.0 f, '



Lot-Sample #...: FOA060175-004
Date Sampled...: 01/05/00

BECHTEL HANORD, INC.

Client Sample ID: BOXB63

TOTAL Metals

Date Received..: 01/05/00
Matrix ....... : SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 0027162
12.0 0.30 mg/kg

Dilution Factor: 1
SW846 6010B

MDL........ ....: 0.15

Prep Batch 1...: 0036128
Mercury 0.13 0.033 mg/kg

Dilution Factor: 1

SW846 7471A
MDL............: . 0.0070

, P

p221

o0001s1

Lead 01/27/00 D75SH101

02/04/00 D755H202

'ja '



Lot-Sample #...: FOA060175-005
Date Sampled...: 01/05/00

BECHTEL HANFORD, INC.

Client Sample ID: BOXB64

TOTAL Metals

Date Received..: 01/05/00
Matrix.......: SOLID

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

PREPARATION-
ANALYSIS DATE ORDER #

Prep Batch #...: 0027162
Lead 2.8 0.30 mg/kg

Dilution Factor: 1

Prep Batch ... : 0036128
Mercury 0.26 -Y 0.033 mg/kg

Dilution Factori 1

SW846 6010B
MDL.............: 0.15

SW846 7471A
MDL............: 0.0070

(1000:6

01/27/00

02/04/00

D755L101

D755L202

_w_0TV__ -

00

_9_



Lot-Sample #...: FOA060175-006
Date Sampled...: 01/05/00

BECHTEL HANFORD, INC.

Client Sample ID: BOXBES

TOTAL Metals

Date Received..: 01/05/00

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

Matrix.......: SOLID

PREPARATION- WORK
ANALYSIS DATE ORDER #

Prep Batch #...: 0027162
11.6 0.30 mg/kg

Dilution Factor: 1

Prep Batch #...: 0036128
Mercury 0.076 a- 0.033 mg/kg

Dilution Factor: 1

SW846 6010B
MDL.......!....: 0.15

SW846 7473A
MDL............: 0.0070

, j

~/46%)

!000017

Lead 01/27/00

02/04/00

D75SW101

D755W202

_0_e



Lot-Sample #...: F0A060175-007
Date Sampled...: 01/05/00

BECHTEL RAEFORD, INC.

Client Sample ID: BOXB66

TOTAL Metals

Date Received..: 01/05/00
Matrix....... SOLID

REPORTING PREPARATION-
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 0027162
5.8 0.30 mg/kg

Dilution Factor: 1
SW846 6010B

MDL.......t....: 0.15

Prep Batch ... : 0036128
0.033 mg/kcg

Dilution Factor: 1
SW846 7471A

MDL............ . 0.00*0

0000O48

Lead

Mercury

vORbK

0.38

01/27/00 D7560101

02/04/00 D7560202

e 
b

12 do



Lot-Sample #...: F0A070135-001
Date Sampled...: 01/06/00

BECHTEL HANWORD, INC.

Client Sample ID: B0XB67

TOTAL Metals

Date Received..: 01/06/00

Matrix.......: SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 0027167
11.5 0.30 mg/kg

Dilution Factor: 1

Prep Batch #...: 0036128
Mercury 0.050 01 0.033 mg/kg

Dilution Factor: 1

SW846 6010B
MDL.............: 0.15

SW846 7471A
MDL............. 0.0070

0

I I

0oo09

Lead 01/27/00

02/04/00

D76GI101

D76G1204

f 0V

'5/
Y,4_

Az u _



Lot-Sample #...: F0A070135-002
Date Sampled...: 01/06/00

BECHTEL HANFORD, INC.

Client Sample ID: BOXB68

TOTAL Metals

Date Received..: 01/06/00
Matrix.......: SOLID

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

PREPARATION-
ANALYSIS DATE

Prep Batch #...: 0027167
0.30 mg/kg

Dilution Factor: 1

SW846 6010B
MDL.............: 0.15

01/27/00

Prep Batch #...: 0036128
0.11 _T 0.033 mg/kg

Dilution Factor: 1
SW846 7471A

MDL............: 0.0070

.4

00(20

Lead 11.7

Mercury

WORK
ORDER #

D76GJ101

02/04/00 D76GJ202



BECHTEL HANFORD, INC.

Client Sample ID: B0XB69

TOTAL Metals

Lot-Sample #...: F0A070135-003
Date Sampled... : 01/06/00 Date Received..:

REPORTING
PARAMETER RESULT LIMIT UNITS

Prep Batch #...: 0027167
Lead 8.5 0.30 mg/kg

Dilution Factor: 1

Prep Batch #...: 0036128
Mercury 0.041 n 0.033 mg/kg

Dilution Factor: 1

01/06/00

METHOD

SW846 6010B
DL....... ..... : 0.15

SW846 7472A
MDL............: 0.0070

Matrix.......: SOLID

PREPARATION- WORK
ANALYSIS DATE ORDER #

01/27/00

02/04/00

D76GL101

D76GL202

,I

oooo:
D.!",oFu

N

9 e)co



Lot-Sample #...: F0A070135-004
Date Sampled...: 01/06/00

BECHTEL HANFORD, INC.

Client Sample ID: BOXB70

TOTAL Metals

Date Received..: 01/06/00
Matrix.......: SOLID

REPORTING
PARAMETER RESULT LIMIT UNITS

PREPARATION-
METHOD

WORK
ANALYSIS DATE ORDER #

Prep Batch #...: 0027167
9.2 0.30 mg/kg

Dilution Factor: 1
SW846 6010B

MDL....... . .... : . 0.15

Prep Batch #...: 0036128
0.033 mg/kg

Dilution Factor: 1

SW846 7471A
MDL............: 0.0070

to

000022A

Lead

Mercury 0.13 y1

01/27/00 D76GP1Ol

02/04/00 D76GP202

rlela 6



Lot-Sample #... : FOA070135-005
Date Sampled...: 01/06/00

BECHTEL HANFORD, INC.

Client Sample ID: B0B71

TOTAL Metals

Date Received..: 01/06/00
Matrix.......: SOLID

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

PREPARATION-
ANALYSIS DATE

Prep Batch #...: 0027167
0.30 mg/kg

Dilution Factor: 1
SW846 6010B

MDL............: 0.15

01/27/00

Prep Batch #...: 0036128
0.079 0.033 mg/kg

Dilution Factor: 1
SW846 7471A

MDL............ . 0.0070

, I

, /Y ( O"

oooo:S

Lead 6.6

Mercury

WORK
ORDER #

D76GQ101

02/04/00 D76GQ202

_j& ,



Lot-Sample #...: F0A070135-006
Date Sampled...: 01/06/00

BECHTEL HANFORD, INC.

Client Sample ID: B0fB72

TOTAL Metals

Date Received..: 01/06/00
Matrix.......: SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 0027167
11.5 0.30 mg/kg

Dilution Factor: 1

Prep Batch #...: 0036128
Mercury 0.11 3 0.033 mg/kg

Dilution Factor: 1

S1846 6010B
MDL...............: 0.15

SW846 7471A
MDL............: 0.0070

1~

3r/ tic

000024

Lead 01/27/00

02/04/00

D76GR1O

D76GR202



Lot-Sample #...:
Date Sampled... :

FOA070135-007
01/06/00

BECHTEL HANFORD, INC.

Client Sample ID: B0XB73

TOTAL Metals

Date Received..: 01/06/00
Matrix.......: SOLID

REPORTING
PARAMETER RESULT LIMIT UNITS

Prep Batch #...: 0027167
Lead 7.6

Prep Batch #...: 0036128
Mercury 0.54 25

0.30 mg/kg
Dilution Factor: 1

0.033 mg/kg
Dilution Factor: 1

PREPARATION-

METHOD ANALYSIS DATE

SW846 6010B
MDL............: 0.15

SW846 7471A
MDL............: 0.0070

01/27/00

02/04/00

, P

/ C

000025

WORK
ORDER #

D76GT101

D76GT202

&



Lot-Sample #...: FOA060175-008
Date Sampled...: 01/03/00

BECHTEL HnFORD, INC.

Client Sample ID: BOXBEE

TOTAL Metals

Date Received..: 01/05/00
Matrix.......: SOLID

REPORTINGU PREPARATION- WUtA .

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch # ... : 0027162
27.2 0.30 mg/kg

Dilution Factor: 1

Prep Batch 3...: 0036128
Mercury 0.83 0.033 mg/kg

Dilution Factor: 1

SW846 6010B
DL............: 0.15

SW846 7471A
MDL............. 0.0070

cooO6Z

Lead 01/27/00

02/04/00

D7563101

D7563202

/2?st



Lot-Sample #...: F0A060175-009
Date Sampled...: 01/03/00

BECHTEL HANFORD, INC.

Client Sample ID: B0B26

TOTAL Metals

Date Received..: 01/05/00

XlrVflAf .L

PARAMETER RESULT LIMIT UNITS METHOD

Matrix.......: SOLID

_PXf O!7R- WORK
ANALYSIS DATE ORDER #

Prep Batch 1...: 0027162
36.0 0.30 mg/kg

Dilution Factor: 1

Prep Batch #...: 0036128
Mercury 0.38 0.033 mg/kg

Dilution Factort I.

5W846 6010B
MDL.............. 0.15

SW846 7471A
MDL............: % 0.0070

, j

Lb

000027

Lead 01/27/00

02/04/00

D7565101

D7565202

b_& 6



Lot-Sample #...: F0A060175-010
Date Sampled...: 01/03/00

BECHTEL HANFORD, INC.

Client Sample ID: B0XBH7

TOTAL Metals

Date Received..: 01/05/00
Matrix.......: SOLID

REPORTtNG
PARANETER RESULT LIMIT UNITS METHOD

PREPARATION- WORK -
ANALYSIS DATE ORDER #

Prep Batch #...: 0027162
9.1 0.30 mg/kg

Dilution Factor: 1

Prep Batch #...: 0036128
Mercury 0.18 7 0.033 mg/kg

Dilution Factor: 1

SW846 6010B
MDL............: 0.15

SW846 7471A

MDL............: 0.0070

JI

WOO

0J00,28

Lead 01/27/00

02/04/00

D7567101

D7567202



Lot-Sample #...: F0A060175-011
Date Sampled...: 01/03/00

BECHTEL HANFORD, INC.

Client Sample ID: BOXEB

TOTAL Metals

Date Received..: 01/05/00
Matrix.......: SOLID

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

PREPARATION-
ANALYSIS DATE

Prep Batch #...: 0027162
9.8 0.30 mg/kg

Dilution Factor: 1
SW846 6010B

MDL........*....: 0.15

Prep Batch #...: 0036128
0.033 mg/kg

Dilution Factor: 1

SW846 7471A
MDL............: 0.0070

.

000029

Lead

Mercury 0.31

WORC
ORDER #

01/27/00 D756A1.01

02/04/00 D756A202

'Q
r5l 00



(uanterra

SAMPLE RESULTS

-1- As NAME: QUANTERRA;-Richtand DG:-1RPT-GRP--W305Af-9838

LAB SAMPLE ID:

CLIENT ID:

9D73R010 MATRIX:

BXB60 DATE RECEIVED:

OTHER

1/5/2000 11:15:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT a ERROR(2s) ERROR(2s) MDAJIDL UNIT YIELD NUMBER

HEXCHROME 1.52E+02 N/A N/A 8.OOE-02 mg/kg N/A EPA7196

PU-23 -4.99E-04 U 1.0E-03 1.0E-03 2.51E-02 pCi/g 50.92% RICHRC5010

PU239)40 . -04 U 1.0E-03 1.0E-03 2.51E-02 pCi/g 50.92% RICHRC5010

BA-133 1.90E-02 2.8E-02 2.8E-02 4.16E-02 pCi/g RICHRC5017

CO-60 2.85E-02 U . -02 2.3E-02 4.19E-02 pClIg RICHRC501T

CS-137 6.16E-04 U 2.4E-02 2.4E 4.03E-02 pCi/g RICHRC5017

EU-152 1.21E-02 U 5.4E-02 5.4 9.14E-02 pCilg RICHRC5017

EU-154 -1.82E-02 U 6.5E-02 6.5 -02 . E-01 pCi/g RICHRC5017

EU-155 5.85E-02 U 4.0E-02 4.OE-02 6.78E-0 CI/g RICHRC5017

STRONTIUM 5.06E-02 U 5.1E-02 5.3E-02 1.06E-01 pCi 92.40% RICHRC5006

C-14 6.30E+00 J 3.0E-01 8.6E-01 8.26E-01 pC/g 10 . o RICHRC5022

NI-63 4.24E+00 U 2.4E-01 3.1 E+00 4.82E+00 pC/g 94.93% RC5069

TC-99 3.74E-01 U 1.9E-02 6.9E-01 7.79E-01 pCI/g 100.00% RICHRC

Number of Results: 14

Result a IDL When Not Detected

(Q)uallflers: U = Analyte result < MDA/IDL,
J - No U qualifier and result < o o c 030

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41 . - -



Pbuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland
9D73RE10

B0XB61

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

WO3005AI 9838

OTHER

1/5/2000 11:15:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR(2s) ERROR(2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 4.56E+00 N/A N/A 8.00E-02 mg/kg N/A EPA7196

PU-23 -4.04E-04 U 8.1E-04 8.1E-04 2.03E-02 pCI/g 82.69% RICHRC5010

PU239/40 . -03 U 1.OE-02 1.OE-02 2.31E-02 pCI/g 82.69% RICHRC5010

BA-133 -1.43E-02 2. 2.6-02 3.78E-02 pCI/g RICHRC5017

CO-60 -7.51E-03 U . -02 2.4E-02 4.05E-02 pCI/g RICHRC5017

CS-137 2.41 E-02 U 2.3E-02 2.3E-02 E-02 pC/g RICHRC5017

EU-152 3.58E-02 U 5.6E-02 5.6 - 8.53E-02 pCi/g RICHRC5017

EU-154 4.79E-02 U 7.1E-02 7.1E- . -01 pCi/g RICHRC5017

EU-155 -1.52E-02 U 5.3E-02 5.3E-02 8.50E-0 Ci/g RICHRC5017

STRONTIUM 1.87E-02 U 5.3E-02 5.3E-02 1.20E-01 pCiVg 85.40% RICHRC5006

C-14 1.12E+00 J 7.2E-02 6.2E-01 8.27E-01 pCI/g 10 . C RICHRCSO22

NI-63 4.47E+00 U 2.9E-01 3.4E+00 6.38E+00 pCI/g 88.46% RCSO6G

TC-99 -3.26E-01 U 1.7E-02 6.4E-01 7.84E-01 pCi/g 100.00% RICHRC

Number of Results: -ii-

Result = IDL When Not Detected

(Q)ualifiers: U - Analyte result < MDA/IDL,
J = No U qualifier and result < (OOO3l

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

r/10



Yuanterra

SAMPLE RESULTS

LAB NE:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, R1chiand

9D73RR10

B0XB62

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

WU3005A9 38

OTHER

1/5/2000 11:15:00 AM

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

HEXCHROME 3.84E+00 N/A N/A 8.00E-02 mg/kg N/A EPA7196

PU-23 1.98E-02 J 1.8E-02 1.8E-02 1.62E-02 pCI/g 83.19% RICHRC5010

PU239/40 - . -04 U 8.4E-04 6.SE-04 1.52E-02 pCi/g 83.19% RICHRCS010

BA-133 2.24E-02 2.OE-02 2.0E-02 3.OE-02 pCi/g RICHRC5017

CO-60 -2.18E-04 U . -02 2.1E-02 3.67E-02 pCI/g RICHRC501T

CS-137 2.05E-02 U 2.OE-02 3.55E-02 pCi/g RICHRC5017

EU-152 -1.27E-02 U 4.0E-02 . - _.75E-02 pCi/g RICHRC5017

EU-154 2.04E-02 U 6.1E-02 6.1E-02 . -01 pCi/g RICHRC5017

EU-155 4.22E-02 U 3.5E-02 3.5E-02 6.05E-0 Ci/g RICHRC5017

STRONTIUM 9.45E-04 U 5.OE-02 5.OE-02 1.19E-01 pC' 88.20% RICHRC5006

C-14 1.14E+00 J 7.3E-02 6.2E-01 8.27E-01 pCI/g 10 . * RICHRC5022

NI-63 6.25E+00 J 3.5E-01 3.4E+00 5.19E+OO pCi/g 88.41% RC5069

TC-99 -4.68E-01 U 2.5E-02 6.3E-01 7.79E-01 pCi/g 100.00% RICHRC5

Number of Results:

Result - IDL When Not Detected

(0)ualifiers: U a Analyte result < MVA/IDL,
J = No U qualifier and result <

cw I>
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

Yr, Irv
'5



Cuanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland

LAB SAMPLE ID: 9D73T410

CLIENT ID: B0XB63

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

WO3005AI 9838
OTHER

1/5/2000 11:15:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

EXCHROME 4.81 E+00 N/A N/A 8.OOE-02 mg/kg N/A EPA7196

PU-238 -3.70E-04 U 7.4E-04 7.4E-04 1.86E-02 pCI/g 72.36% RICHRC5010

PU239/40 -3. - 4 U 7.4E-04 7.4E-04 1.86E-02 pCl'g 72.36% RICHRC5010

BA-133 9.10E-03 2.4E-02 2.4E-02 3.64E-02 pCl/g RICHRC5017

CO-60 4.19E-03 U . - 2 2.4E-02 4.26E-02 pC/g RICHRC5017

CS-137 2.29E-02 U 2.2E-02 .2 3.95E-02 pCi/g RICHRC5017

EU-152 2.11E-02 U 4.8E-02 4. - 8.17E-02 pCi/g RICHRC5017

EU-154 -8.08E-02 U 7.4E-02 7 E-02 . -01 pCi/g RICHRC5017

EU-155 4.25E-02 U 4.2E-02 4.2E-02 7.17E-0 Ci/g RICHRC5017

TRONTIUM 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.OE-01 8.7E-01 8.27E-01 pCI/g 10 . 0 RICHRC5022

NI-63 2.30E+01 J 1.6E+00 5.5E+00 1.22E+01 pCI/g 91.15% RC5069

TC-99 3.82E-01 U 1.9E-02 6.9E-01 7.81E-01 pC/g 100.00% RICHRC5

Number of Results: ii-

'A

5470 6
Result = IDL When Not Detected

(Q)ualiflers: U - Analyte result < MDAIIDL,
J - No U qualifier and result < ( 0 3

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

H

S



(Yuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland
9073T510

B0XB64

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W03005A/ 9838

OTHER

1/5/2000 11:15:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 3.72E+00 N/A N/A 8.OOE-02 mg/kg N/A EPA7196

PU-238 -3.50E-04 U 7.0E-04 7.OE-04 1.76E-02 pCi/g 71.54% RICHRC5010

PU239/40 -3. 4 U 7.0E-04 7.0E-04 1.76E-02 pCi/g 71.54% RICHRC5010

BA-133 1.10E-02 2.2E-02 2.2E-02 3.18E-02 pCi/g RICHRC5017

CO-60 3.98E-02 U . 2 .9E-02 3.69E-02 pCi/g RICHRC5017

CS-137 5.61E-02 J 3.1E-02 2.89E-02 pCi/g RICHRC5017

EU-152 -1.70E-02 U 4.5E-02 4.5 - 7.00E-02 pCi1g RICHRC5017

EU-154 -1.10E-03 U 4.9E-02 4.9E-02 . -02 pCi/g RICHRCB017

EU-155 3.02E-02 U 3.1E-02 3.1E-02 5.20E-02 CI/g RICHRC5017

STRONTIUM 3.36E-02 U 4.7E-02 4.8E-02 1.02E-01 pci/g 96.60% RICHRC5006

C-14 6.37E+00 J 3.0E-01 8.6E-01 8.27E-01 pCi/g 10 o RICHRC5022

NI-63 4.16E+00 U 2.4E-01 3.2E+00 5.01E+00 pCi/g 94.99% RC5069

TC-99 2.10E-01 U 1.1E-02 6.8E-01 7.78E-01 pCilg 100.00% RICHRC

Number of Results: 4

-3//ex

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

J - No U qualifier and result <
o (3 0 34

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41



E? uanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richiand

9D73T810

BOXB65

SOG: /RPT GRP:

MATRIX:

DATE RECEIVED:

WO3005A1 9838
OTHER

1/5/2000 11:15:00 AM

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

HEXCHROME 1.92E+00 N/A N/A 8.00E-02 mg/kg N/A EPA7196

PU-238 0.OE+00 U 0.OE+00 1.2E-02 1.30E-02 pCi/g 63.64% RICHRC5010

PU239/40 0.0 U 0.0E+00 1.2E-02 1.30E-02 pCi/g 63.64% RICHRC5010
BA-133 -2.B1E-03 U 2.2E-02 2.2E-02 3.04E-02 pCi/g RICHRC5017
CO-60 5.71E-02 U 2.9 - 2 E-02 4.05E-02 pCi/g RICHRC5017
CS-137 3.63E-02 U 2.0E-02 - 3.52E-02 pCi/g RICHRC5017
EU-152 3.18E-03 U 4.3E-02 4.3E-02 7.17E-02 pCi/g RICHRC5017
EU-154 2.44E-02 U 6.0E-02 6.0E-02 1.06 - pCi/g RICHRC5017

EU-155 1.91E-02 U 3.2E-02 3.2E-02 5.59E-02 p RICHRC5017
STRONTIUM 8.51E-02 U 5.4E-02 5.9E-02 1.05E-01 pCI/g 00 RICHRC5006

C-14 8.14E-01 U 5.4E-02 6.OE-01 8.27E-01 pCi/g 100.00% HRC5022

NI-63 4.62E+00 U 2.7E-01 3.OE+00 4.81 E+00 pCilg 96.34% RICHR

TC-99 1.87E-01 U 9.5E-03 6.8E-01 7.87E-01 pCi/g 100.00% RICHRC5078

Number of Results: w

'I

r5800

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

J u No U qualifier and result < 000035

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41 - 3 4



Effuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

9D73TC10

B0XB66

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W03005A/ 9838

OTHER

1/5/2000 11:15:00 AM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 5.16E+00 N/A N/A 8.00E-02 mg/kg N/A EPA7196

PU-238 4.48E-03 U 9.OE-03 9.0E-03 1.21 E-02 pCI/g 69.49% RICHRC5010

PU239/40 0. 0 U 0.0E+00 1.12-02 1.21E-02 pCI/g 69.49% RICHRC5010

BA-133 -4.41 E-03 2.3E-02 2.3E-02 3.18E-02 pC0/g RICHRC5017

CO-60 -1.35E-03 U . 2 2. E-02 3.80E-02 pCi/g RICHRC5017

CS-137 1.81E-02 U 2.0E-02 3.49E-02 pC0/g RICHRC5017

EU-152 1.69E-02 U 4.4E-02 .4 7.46E-02 pCI/g RICHRC5017

EU-164 4.19E-02 U 6.3E-02 6.3E-02 . -01 pCI/ RICHRC5017

EU-155 2.34E-02 U 3.6E-02 3.6E-02 5.91E-02 CIg RICHRC5017

STRONTIUM -5.16E-03 U 4.8E-02 4.8E-02 1.17E-01 pCi/9 85.80% RICHRC5006

C-14 5.80E+00 J 2.8E-01 8.3E-01 8.26E-01 pCI/g 100. RICHRC5022

NI-63 4.02E+00 U 2.52-01 3.5E+00 6.36E+00 pCi/g 80.53% RC5069

TC-99 2.18E-01 U 1.1E-02 6.9E-01 8.33E-01 pcl/g 100.00% RICHRC5

Number of Results: 14

p $

f, 

Result - IDL When Not Detected
(O)ualiflers: U a Analyte result ' MDAIDL.

J a No U qualifier and result < ( 0 03 6

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41



Ej-'uanterra

SAMPLE RESULTS

-- AB NAME: OUANTERRA, Richland SDG- /RPT-GRP: W03005BJ-9818

LAB SAMPLE ID: 9D75L310 MATRIX: OTHER

DATE RECEIVED: 1/6/2000 12:00:00 PM

COUNTING TOTAL w REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 1.14E+02 N/A N/A 8.00E-02 mg/kg N/A EPA7196

PU-23 -8.67E-04 U 1.2E-03 1.2E-03 2.47E-02 pCil/g 78.01% RICHRC5010
PU239/40 . -03 U 1.1E-02 1.1E-02 2.47E-02 pCig 78.01% RICHRC5010
BA-133 2.20E-02 2.6E-02 2.6E-02 3.88E-02 pCi/g RICHRC5017
CO-60 2.32E-02 U . -02 .2E-02 4.142-02 pCiig RICHRC5017

CS-137 2.90E-02 U 2.2E-02 . 3.862-02 pCi/g RICHRC5017
EU-152 1.72E-02 U 5.3E-02 .3 - 8.45E-02 pCi/g RICHRC5017
EU-154 1.84E-03 U 6.2E-02 6.2E-02 . -01 pCI/g RICHRC5017
EU-155 2.73E-02 U 3.7E-02 3.7E-02 6.23E-0 Cilg RICHRC5017

STRONTIUM 2.58E-02 U 5.3E-02 5.4E-02 1.20E-01 pCi 91.80% RICHRC5006
C-14 1.40E+00 J 9.1E-02 7.2E-01 9.53E-01 pCI/g 10 . * RICHRC5022

NI-63 5.78E+00 J 3.4E-01 3.8E+00 5.64E+00 pCi/9 79.41% RC5069

TC-99 -1.15E-01 U 5.9E-03 7.4E-01 8.45E-01 pCi/g 100.00% RICHRC5

Number of Results: IT

S3

-g /cg/oo

Result - IDL When Not Detected

(Q)ualifiers: U - Analyte result < MDA/IDL,
J - No U qualifier and result < 000027

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

CLIENT ID: B0XB67

cw -



uanterra

SAMPLE RESULTS

LAB NAME:- UANTERRA; Richland SDG-- /RPT-GRP: W03005B31-9848

LAB SAMPLE ID: 9D75LC10 MATRIX: OTHER

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 5.11E+01 N/A N/A 8.00E-02 mg/1g N/A EPA7196

PU-238 -3.53E-04 U 7.1E-04 7.1E-04 1.78E-02 pCi/g 75.81% RICHRC5010

PU239140 - . -04 U I.0E-03 1.0E-03 2.02E-02 pCilg 75.81% RICHRC5010

BA-133 -9.27E-03 2.6E-02 2.6E-02 3.76E-02 pCi/g RICHRC5017

CO-60 2.83E-02 U . -02 2 E-02 4.64E-02 pCI/g RICHRC5017

CS-137 6.20E-02 J 3.2E-02 . - 3.57E-02 pCig RICHRC5017

EU-152 -4.34E-02 U 5.6E-02 5.6 - 8.39E-02 pCIIg RICHRC5017

EU-154 2.42E-02 U 7.3E-02 7.3E-02 . -01 p01/g RICHRC50i7

EU-155 2.27E-02 U 4.8E-02 4.8E-02 8.40E-0 CIg RICHRC5017

STRONTIUM 4.05E-02 U 5.8E-02 5.9E-02 1.27E-01 pCi 89.00% RICHRC5006

C-14 1.25E+00 J 8.1E-02 6.1E-01 8.10E-01 pC/g 10 . e RICHRC5022

NI-63 9.32E+00 J 5.3E-01 5.5E+00 7.99E+00 pCI/g 55.07% RC5069

TC-99 -4.53E-02 U 2.3E-03 7.4E-01 8.08E-01 pCi/g 100.00% RICHRC

Number of Results: 14

10

Result = IDL When Not Detected

(Q)uatifiers: U - Analyte result 4 MDAJIDL,
J = No U qualifier and result < 0()( ()0C38

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

CLIENT ID: B0XB68

1-14r4'L.e1j1
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uanterra

SAMPLE RESULTS

LAB NAME: 3UANTERRA; Richland SDG- /RPT-GRP;--W03005B/ 9848 _._

LAB SAMPLE ID: 9D75LE10 MATRIX: OTHER

DATE RECEIVED: 1/6/2000 12:00:00 PM

COUNTING TOTAL f REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDAJIDL UNIT YIELD NUMBER

HEXCHROME 5.13E+01 N/A N/A 8.00E-02 mg/kg N/A EPA7196

PU-238 0.OOE+00 U 0.0E+00 9.6E-03 1.06E-02 pCilg 81.40% RICHRC5010
PU239/40 0. +00 U 0.0E+00 9.6E-03 1.06E-02 pCi/g 81.40% RICHRC5010

BA-133 -1.35E-02 2.2E-02 2.2E-02 3.08E-02 pCi/g RICHRC5017
CO-60 2.63E-02 U . -02 2.1 -02 3.80E-02 pCi/g RICHRCS017
CS-137 5.55E-02 J 3.4E-02 . 2.96E-02 pCi/g RICHRC5017
EU-152 -1.06E-02 U 4.3E-02 4.3 - 7.05E-02 pCI/g RICHRC5017
EU-154 -3.89E-02 U 6.3E-02 6.3E-02 . -01 pCilg RICHRC5017
EU-155 3.36E-02 U 3.3E-02 3.3E-02 5.76E-0 Cig RICHRC5017

STRONTIUM 7.67E-02 U 6.3E-02 6.7E-02 1.30E-01 pCig 90.50% RICHRC5006
C-14 3.02E-01 U 2.1E-02 5.7E-01 8.11E-01 pCllg 10 . RICHRC5022
NI-63 6.57E+00 U 3.8E-01 5.0E+00 7.57E+00 pCi/g 62.85% RC5069
TC-99 -1.23E-01 U 6.2E-03 7.3E-01 8.16E-01 pCi/g 100.00% RICHRC5

Number of Results: 141

) $

3/49(3

Result - IDL When Not Detected

(O)ualifiers: U - Analyte result < MDAIIDL,
J - No U qualifier and result <

Quanterra Analytical Services, Inc

co0(o 9 rptChemRadSample; v3.41

CLIENT ID: BOXB69



Cjluan terra

SAMPLE RESULTS

LAB NAME. QUANTERRA, Richland- SDG:-/RPT-GRP. W03005B/- 9848

LAB SAMPLE ID: 9D75LH10 MATRIX: OTHER

DATE RECEIVED: 11612000 12:00:00 PM

COUNTING TOTAL % REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 2.19E+01 N/A N/A 8.OOE-02 mg/kg N/A EPA7196

PU-238 5.11E-03 U 1.0E-02 1.0E-02 1.39E-02 pCi/g 62.89% RICHRC5010

PU239/40 0. 00 U 0.0E+0O 1.3E-02 1.38E-02 pCi/g 62.89% RICHRC5010

BA-133 2.37E-02 2.8E-02 2.8E-02 4.302-02 pCIg RICHRC5017

CO-60 -2.04E-03 U . - 2 2.7E-02 4.66E-02 pCi/g RICHRC5017

CS-137 2.60E-03 U 2.4E-02 2.4E 4.17E-02 pCI/g RICHRC5017

EU-152 -1.43E-02 U 5.4E-02 5.4 9.10E-02 pCI/g RICHRC5017

EU-154 -2.32E-03 U 8.0E-02 8 -02 . E-01 pCilg RtCHRC5017

EU-155 3.73E-02 U 4.3E-02 4.3E-02 7.35E-0 pCIlg RICHRC5017

STRONTIUM 6.46E-02 U 6.1E-02 6.4E-02 1.28E-01 pC 84.10% RICHRC5006

C-14 1.83E+00 J 1.1E-01 6.4E-01 8.11E-01 pCI/g 1 . 0 RICHRC5022

NI-63 7.08E+00 J 4.0E-01 4.0E+00 5.83E+00 pCi/g 79.26% HRC5069

TC-99 3.57E-02 U 1.8E-03 7AE-01 8.06E-01 pCi/g 100.00% RICHR

Number of Results:

. 0

Result = IDL When Not Detected

(O)ualifiers: U = Analyte result ' MDAJIDL,
J = No U qualifier and result < 0000.40

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

CLIENT ID: BOXB70
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Cuanterra

SAMPLE RESULTS

LAB NAME:---- CUANTERRA; Richland SDG:-/RPTGRP:----W03005B-9848

LAB SAMPLE ID: 9D75LJ10 MATRIX: OTHER

DATE RECEIVED: 1/6/2000 12:00:00 PM

COUNTING TOTAL REPORt METHOD
ANALYTE RESULT 0 ERROR(2s) ERROR(2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 2.19E+01 N/A N/A 8.00E-02 mg/kg N/A EPA7196

PU-238 0.00E+00 U 0.0E+00 1.1E-02 1.17E-02 pCi/g 74.40% RICHRC5010
PU239/40 -6. - 4 U 9.8E-04 9.8E-04 1.97E-02 pCiV9 74.40% RICHRC5010

BA-133 7.49E-03 2.3E-02 2.3E-02 3.34E-02 pC/g RICHRC5017
CO-60 4.73E-03 U . 2 2.1E-02 3.62E-02 pCI/g RICHRC5017
CS-137 1.34E-02 U 2.0E-02 .0 - 3.45E-02 pCvg RICHRC5017
EU-152 -5.60E-02 U 4.6E-02 4. - 7.31E-02 pCvg RICHRC5017

EU-154 -4.00E-03 U 6.1E-02 6.1E-02 . -01 pCi/g RICHRC5017

EU-155 4.77E-02 U 3.4E-02 3.4E-02 5.96E-02 Cyg RICHRC5017
STRONTIUM 4.69E-03 U 5.2E-02 5.2E-02 1.22E-01 pC/g 93.00% RICHRC5006

C-14 2.54E+00 J 1.5E-01 6.8E-01 8.11E-01 pC/g 100. RICHRC5022
NI-63 4.00E+00 U 2.4E-01 4,3E+00 6.79E+00 pC/g 74.59% C5069

TC-99 2.83E-01 U 1.4E-02 7.6E-01 8.06E-01 pCi/g 100.00% RICHRC5

Number of Results:

. p

/2/07
Result a IDL When Not Detected

(Q)ualifiers: U - Analyte result < MDA/IDL,
J - No U qualifier and result < co)0O41

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

CLIENT ID: B0XB71



EjJluan terra

SAMPLE RESULTS

LAB NAME: OUANTERRA; Richland SDG:- /RPT GRP:- W3005B-9848
LAB SAMPLE ID: 9D75LL10 MATRIX: OTHER

DATE RECEIVED: 1/6/2000 12:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 4.59E+00 N/A N/A 8.OOE-02 mg/kg N/A EPA7196

PU-238 -3.37E-04 U 6.7E-04 6.8E-04 1.69E-02 pCi/g 81.34% RICHRC5010
PU239/40 . -03 U 8.4E-03 8.4E-03 1.14E-02 pCi/g 81.34% RICHRC5010

BA-133 -7.58E-03 2.8E-02 2.8E-02 4.OOE-02 pCilg RICHRC5017
CO-60 2.87E-02 U . - 2 2.6E-02 4.80E-02 pCi/g RICHRC5017

CS-137 2.39E-02 U 2.3E-02 .3E-0 4.15E-02 pCI/g RICHRC5017
EU-152 1.80E-02 U 5.4E-02 5.4 - 9.25E-02 pCI/g RICHRC5017
EU-1 54 2.17E-02 U 6.8E-02 6.8E 2 . -01 pCi/g RICHRC5017
EU-155 4.60E-02 U 4.2E-02 4.2E-02 7.15E-02 Cilg RICHRC5017

STRONTIUM 4.23E-02 U 5.1E-02 5.3E-02 1.10E-01 pCiIg 100.00% RICHRC5006
C-14 1.66E+00 J 1.OE-01 6.3E-01 8.11E-01 pCi/g 100. RICHRCS022
NI-63 5.77E+00 J 3.3E-01 3.0E+00 4.38E+00 pCi/g 101.60% C5069
TC-99 2.31E-01 U 1.1E-02 7.5E-01 8.06E-01 pCI/g 100.00% RICHRC50

Number of Results: Vl

Pi

e~lo'

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

J - No U qualifier and result < 00 0 

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41

CLIENT ID: B0XB72



Cuanterra

SAMPLE RESULTS

LAB NAME. QUANTERRA; Richland- SDG-/RPT-GRP.W03005Bf-9840

LAS SAMPLE ID: 9075LM10 MATRIX: OTHER

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 4.46E+00 N/A N/A 8.00E-02 mg/kg N/A EPA7196

PU-23 -1.55E-03 U 1.8E-03 1.8E-03 3.22E-02 pCi/g 65.11% RICHRC5010

PU239/40 . -03 U 1.3E-02 1.32-02 1.75E-02 pCi/g 65.11% RICHRC5010

BA-133 -5.77E-03 2.4E-02 2.4E-02 3.43E-02 pCI/g RICHRC5017

CO-60 3.54E-02 U . -02 2.3E-02 4.35E-02 pCilg RICHRC5017

CS-137 7.42E-02 J 2.9E-02 2. 3.11E-02 pClg RICHRC5017

EU-152 3.58E-02 U 5.0E-02 5 - 8.36E-02 pCilg RICHRC5017

EU-154 -1.23E-02 U 5.9E-02 .9E-02 . -01 pCI/g RICHRC5017

EU-155 1.01E-02 U 3.5E-02 3.5E-02 5.82E-0 Clg RICHRC5017

STRONTIUM 7.56E-03 U 5.3E-02 5.3E-02 1.25E-01 pC/g 95.10% RICHRC5006

C-14 5.77E+00 J 2.8E-01 8.2E-01 8.10E-01 pCI/g 10 . RICHRC5022

NI-63 4.88E+00 J 2.8E-01 3.2E+00 4.83E+00 pCh/g 107.75% C5069

TC-99 -1.12E-01 U 5.8E-03 7.4E-01 8.63E-01 pCl~g 100.00% RICHRC5

Number of Results: :4-

'1

e3 r916 )

ftesull - IDL When Not Detected

(0)ualifiers: U - Analyte resuit < MDA/IDL,
J a No U qualifier and result 4

Quanterra Analytical Services, Inc

rptChemRadSample; v3.41

CLIENT ID: B0XB73
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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CASE NARRATIVE
Revised 3i8100

Bechtel Hanford Incorporated
3350 George Washington Way
Richiand, Washington 99352

February 9, 2000

Attention: Joan Kessner

Quote Number 33811
SDG WO3005
Number d Sar.;es : dfthteen (18)
Sample Matrix Solid
Data Deliverable Summary
Date SDG Closed January 12. 2000

II. Introduction

Between January 5, 2000 and January 6, 2000, eithteen (18) "solid" samples were received by
Quanterra, Richland and transferred to Quanterra. St. Louis ror chemical analysis. The sarnles
were received at the St. Louis lab within the temperature criteria. See the attached 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 tesr.
sarnple identification information, analytical results and the appropriate

Each set of data includes
detection limits.

Analyses requested:

Deviation from Request:

ICP Metals - 60 10 Super Trace - Lead
aMercury - 7471 - CV

None

IV. Definitions

The ftllowing 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

000045



(Qxuanterra:

Bechtel Hanford Incorporated
February 9, 2000 (revised 3/8/00)
Quote Num.er: 3381!
SDG: WO3005
Page 2

MS- Matrix Spike.
MSD- Matrix Spike Duplicate.

V. Comments

General; The term "Detection Limit" used in the analytical data reports refers to
either the lab's standard reporting limits or contractually required
reporung limits, whichever is applicable.

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

Metals; A Laboratory Control Sample. Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparrtion 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-analysis. 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 I to 4 days.

I 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:

Marn Ward
St. Louis Projc Manager

(O O O 46



QJ/juanterra
Quanterra
2800 George Washington Way
Richland, Washington 99352-1613

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS

-Bechtel Hanford, hic.
3350 George Washington Way
Richland, WA 99352

February 24, 2000

Attention: Joan Kessner FEB 2000
RECFIVFn

SAF Number : BOO-013 Data
Date SDG Closed : January 10, 2000 5 L In
Number of Samples Seven (7)
Sample Type : Other 'Ii 01
SDG Number W03005B
Data Deliverable : 21-Day / Summary

I. 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. (Bi) specific
IDs:

ORL ID#
9D75L310
9D75LC10
9D75LEI0
9D75LH 10
9D75LJ10
9D75LL10
9D75LM10

Bi ID#
BOXB67
BOXB68
BOXB69
'BOXB70
BOXB71
BOXB72
BOXB73

DATE OF RECEIPT
1/6/00
1/6/00
1/6/00
1/6/00
1/6/00
1/6/00
116/00

II. 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

000 o7

At
14

MATRIX
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER



Qrtuanterra

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

III. Quality Control

The analytical results for each analysis performed under SDG WO3005B 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
requirements.

Alpha Spectroscopy
Plutonium-238, -239/40 by method RICH-RC-5010:
The LCS, batch blank, samples and sample duplicate
requirements.

Americium-241 by method RICH-RC-5080:
The LCS, batch blank, samples and sample duplicate
requirements.

(I

(BOXB72) results are within contractual

(BOXB7O) results are within contractual

(BOXB70) results are within contractual
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Liquid Scintillation Counting
Technetium-99 by method RICH-RC-5078:
The LCS, batch blank, samples, sample duplicate (BOXB69)
results are within contractual requirements.

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

and sample matrix spike (BOXB69)

and sample matrix spike (BOXB68)

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 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:

ac e Waddell
ject Manager

000A.'9



ArA$uanterra
Quanwma
2800 George Washington Way
Richland, Washington 99352-1613

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS

-- c chtel Hanford-, Inc.
3350 George Washington Way
Richland, WA 99352

February 21, 2000

Attention: Joan Kessner

SAF Number : B00-013 LVg In
Date SDG Closed : January 10, 2000
Number of Samples : Eleven (11)
Sample Type : Other
SDG Number W03005A
Data Deliverable : 21-Day I 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:

ORL ID#
9D73R010
9D73RE10
9D73RR10
9D73T410
9D73T510
9D73T810
9D73TC10
9D73TD10
9D73TJ10
9D73TLIO
9D73TM10

BHI ID#
BOXB60
BOXB61
BOXB62

'BOXB63
BOXB64
BOXB65
BOXB66
B0XBH5
BOXBH6
BOXBH7
BOXBHS

MATRIX
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER
OTHER'
OTHER
OTHER

DATE OF RECEIPT
1/5/00
1/5/00
1/5/00
1/5/00
1/5/00
1/5/00
1/5/00
1/5/00
1/5/00
1/5/00
1/5/00

II. 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.

000030
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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

III. Quality Control

The analytical results for each analysis performed under SDG W03005A 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
requirements.

Gas Proportional Counting
Total Strontium by method RICH-RC-5006:
The LCS, batch blank, samples and sample
requirements.

duplicate (B0XB64) results are within contractual

duplicate (BOXB65) results are within contractual

Alpha Spectroscopy
Plutonium-238. -239/40 by method RICH-RC-5010:
The LCS, batch blank, samples and sample duplicate (BOXB63) results are within contractual
requirements.

000051 sij
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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 (BCXB62) and sample matrix spike (BOXB62)
results are within contractual requirements.

Nickel-63 by method RICH-RC-5069:
The luminescence value for sample B0XB63 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 result was within limits and the data were accepted for reporting.
Except as noted, the LCS, batch blank, sample, sample duplicate (BCXB66) 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:

Ja e Waddell

Project Manager
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(Yuanterra
Nonconformance Memo

Clouseau

NCM #:
NCM Initiated By:

Date Opened:
Date Closed:

Nonconformance:
Subcategory:

F00041
Ed Kao
02/01/00
N/A

Classification:
Status:

Production Area:
Tests:

Lot #'s (Sample #'s):

Deficiency
PMREVIEW
Metals
7471A
F0A060175 --W03c5
(1,10,11,2,3,4,5,6,7,8,9);
FOA070135 (1,2,3,4,5,6,7);
FOA110152 (6)

CC Batch: 0026218
QC data exceeded criteria
Other (explanation required)

Problem Description] "oot Cause

Name Date Description
CEd Kao l t02010Q The LCS soil were outslde of acceptance criteria (159%' and 185%). Hmwe-ve, hU

V < - .*w~tMS/MSDs were 118%/117% anidf125%/123%. n additIon, upon further Investigation
.. P~.&jFK1t4~ we iesied the same Lot# but dlfferent bottle (there were 4 bottlee of LCS so i with thv.

'444 ~ ame Lot#) and the LCS soil passed. In conclusion, we attributed d&ntamlnatlon Wo

Corrective Action

Name Date Corrective Action
2XI69t'WW D0O'1l0QTpF~Fjne~bo~fUeh-atestedifinewilI be used and all other bottles aretbbe discontinued

Client Notitication bummary

Client Project Manager Date Notified Response Date How Notified
BECHTEL HANFORD, INC. Ward, Marti 02101/00 02101/00 in writing

Response Response Details
Praces "as-is'

Approval "istory

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

C, lien+- reu ift A re- oavxs -i

Date Printed: 02/01100 () 0 o . -0 3 Page I of I



I rechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 3 1-3-103 "e j of
Collector Company Contact Telephone N. Project Coordinator

Fahlberg J Adler 373-4316 TRENT, SJ Price Code 9L Data Torasrouad

Project Designaiiou Sampling Loation SAF No. Air QuaDt r C 21 Days
l05-F/DR Phase III Below-gra rAts Sampling mnd Analy 105 F Solids Feed 100-013

Ice Chest No. Field Logbook NI. COA Method ofShipoeut
t ,.. -p0) C EL 1424 R105 g280C

Sbipped To 01idk Property No. tol ofLadlag/AIr MIN.
Qiuarra Inopoae /,v fUc .

POSSIBLE SAMPLE IIAZARDSREMARKS Preservation c .

Type Cosalntser

Na of Colnaier(s) I

Special Handling and/or Storage Vlauc 60. LOUt I20mL

71mK& ls"Mib- Snk.(I)h
1.2- Haawk MICA SycoMSr) SAMPLE ANALYSIS O-I) );

Samipl No. Matrix' Samnple Dale Samople Tlime M

BOXBO Othmf Solid ... .-o n 2.. ), 2 C 5
- -csb _yjf,4 v ) D' RE

r%__ __ - *cc) r~anX Xc fY7 Ile

C' -S -c Com) IC I v e

CHA IN OF POSSESSION Sign/PriaM Names SPECIAL INSTRUCTIONS Matrix
ReIi,.quid,1d By NMI -,-a

oelinquiaed By Dpe/m eopyICc-4O} G Spe - Add. (Bada-l -); l 13hbo*emI I
lt I& A S a.osi -9.90 - TobI Sr; T.- 9 A. 24l;?Iickl4I; C 4 S-S4

R hdBy 1 I S- b
/- 6' 77S00 flA;C taf9Zt4l~t

A-"kBY d .. ; i OS-Oh/-4

Da-fllme

welidqIshed By Dia. Ti esolved By Dalkfr@

Rdinquished By Dao/flm. ndly Dak.w

LABORATORY R meaBY e7111
SECTION

FINA L SAMPLE s
DISPOSITION

HI-EE-011 (10199)



-- . l sec. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B(O-013-108 __ _ o f
'ollector Company Contact Telephone No. Project Coordinator

Fahlberg I Adler 313-4316 TRENT. SJ Price Code 9L DoesT'rr"
Project Designaton Sampling Loestic SAN No. AirQulily 21 Days

105-FIDRL Phase III Below-grade Anna Sampling weel Andly 105 F Solids Feed .BOO-013

lee Cheaw No. Fid Logbook No. COA Methed af Shipment
Er05 ,,- Oj f., - , EL 1424 R I F2280C

Shipped To Offile Property NI. r Billo Lading/Alr biI Na
Qunu I -ncorporated

POSSIBLE SAMPLE HAZARDIWREMARKS cAd 4c IM
Preservation

Type of Comtainer

No.of Container(s)
Spectial ilmandig aver Sterage Vm 600L 60EL 120ad.

7196_ ICPMet- sahom(I)
Hmd I 1A -pa

SAMPLE ANALYSIS 1'I ' *
- - -

7471 -(CV)

Sample No. Matrix *Sample Date Sample rrnw --
01X865 Other Solid - r- C) Cd dk2... &-4 C.. V.z. d i- -

ChAIN OF POSSESSION SIgnJPrInt Names SPECIAL INSTRUCTIONS Mrx
telimquisbed By Ddidflm c r - (I) Gsa coy (C );G ps -Adden -I 3);I sap St -C

.B S aium49.90 - Tod S,; Tecsfimg.9; A.icm-24I; "d0.43; Q 14 u-s
parzr 3T -m..ap

tdinquished Dy DIb. DBy ISC, a sas

elinqeished By Dodwins fly Denddy

Rdinquished By DWT I ReceivedBy DaSite

LABORATORY Receiwvdy .
SECTION

FINAL SAMPLE C6qoSMtod Disposed By Dank.i

DISPOSITION

VHI-EE-0l1 (10199)



...-....... ... CHAIN U r USTDY/SAMPLE ANALYSIS REQUEST BOD-013-146 P 1'
llector Company Contact Telephone No. Project Coordinator
Fahlberg J Adler 373-4316 TRENT. Si Price Code 9L DataTer.aroud

roject Designation Sampling Location SAF No. Air Quailif 21 Days
105-F/DR Phase III Below-grade Areas Sampling and Anay 105F B__13

et Chest NO. Field Logbook N. COA Method of Sli
.,., EL 1424 RI0SF22OC

Shipped To OffDe Property No. "IN of LeIng/Alr Bil

POSSIBLE SAMPLE IIAZARDSREMARKS P-
Preservatlog __

Type of Continer

No. of Contler(s) I
Special Handling and/or Storage VoISume 0L 120.L

IC - s..-1.

SAMPLE ANALYSIS

tI Sample No. Matrix *Sam"ple Dale Samuple rm--

B 3BH5 (0 Other Solid .A. a r 0,7 r c

-K. .- -1-073
_________- -cO -o-- . z- . ~ -

CAIN OF POSSESSION . Sig/Prt Names SPECIAL INSTIJCflONS Matix

l.oi-b4shed Or Tr Dercrum 4 3 I y4

4EC IONk , r J -

By t-. /1

eiqMe y ByBYDanr

Rdiqited By ermBDwfim

LABORATORY Rcclddly resew Tom~h

FINALSAMPLE D Mspomi"tcd Diosed By DedTdmh
DISPOSITION

6W-EE-Oil (1iw)



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BI 0-013-110 'tp I ofj
Collector Company Contact Telephone No. Project Coordinator tyke Code9L Trnoud

Fahlberg I Adler 3734316 ThENT. Si Data Coe ays
Project Designation Sampling Location SAF No. Air Quaiy 21 Days

105-FIDR Pha i Below-grade Aeau Sapling and Andy 105 F Solids Feed 000-013

Ice Chest No. Field Logbook N. COA MeteddS~lpmevl
eat.- !%- EL 1424 R105F2280C 1- 0en P. i..-a../

Shipped To O1i5te Prerety No. B-1 of Lading/AIr ill No.
Quanter Incorporated

POSSIBLE SAMPLE HAZARDS/REMRKS .resrvaion Cod 4c Ma Nm-

Type of Container

No. or Centainer(s)

Special Handling endlor Storage Volume- - - - - - - - - - - - - - - - - -

71960M IcT ClM- Sw Il() IN1-2-77 F 400 see d1

SAMPLE ANALYSIS

~~vo~~7471 (CV)R4O~
I Sample No. Matrix * Sample Date Sample The

BXB 6 7  Other Solid

- - -I -
-- ' w-z I I in c:: 0a C - 31 -,, I P M rM
CAIN OF POSSESSION gw NFSPECIAL INSTRjCMi0NS

Redhqwsid By D-dnme Ig-0tv By (1) Ge S pdvfiuma S -nlad ;-; 9-5~
A L a H..TetTe t ,W241;ike-w3; m1 o14

,Sy -Delhm.We 
Agnye

-a---i I- yD.-ffss Reee 5-yDssdamwm -7,16>'es- AM- A

.. - -- Dt/In 0-c- er

Beiqis~ Y Ddo'Fftnmmn By bi
-y -D- Bspay Brne - t

eind6 ed By Dsdrfrie. By Duedfia K-n

dhqunowlbl Bly DiftIM10 D3y Daulive

L.ARORATORY 1"idl3Y Me Defile.

SEC'fON 
Der

FINAL SAMPLE DiqmudMflod Ojymad BYDfno
DISPOSiTiON

BHIEE-ii (1019)



I Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 600-013-US "'
Collector Company Contact Telephone No. Project Coordlater

Flcbang JAdler 373-4316 TRENT.SI frIceCode 9L DaolTurnaround

Project Designatiom Sampling Location SAF No. Air Quli D-yI05-F/DR Phase Ill Below-grade Areas Sampling and Analy 105 F Solids Feed BAu-013

lee Cheat No. Field Logbook No. COA Method oIShipmei
eftC-3c.- pG...s- r,,5 EL 1424 R105F22c0D

Shipped To Ofide Propegty N.. NO of LaduglAir Bill No.

POSSIBLE SAMPLE HAZARDS/REMARKS Ccil rC taM Nae

Type of Container s

No.oContlner(s) I I I
Special Handling and/er Storage Volume GOM. 6O.L 120S.

SAMPLE ANALYSIS

S Sample No. Matrix *Sample Dote Sample ime

BOX672 Other Solid i.

CHAIN OF POSSESSION Stg t Nam SPECIALINSTRUCTIONS Matrix

teimxsied By Desei B 'A 116,1e

.00am 1y4DuSged soa Ca "I- d Game Sp a -Addo. II 
i e 13; hd Plowmean,

ID 1 .Sbeada.J9*90 ToadSr Tecbdsi.Aadda241; ?jkd43; 1b~4 oi

Re.. .D., -. ne . Dsdme rc-

NOW Iawwcew- A-o

~Iko af1~oA- W

DBy DOfr.an Dey DdfrM

By Dat limo Dy Dinerne.

BORATORY ReclvS By ' ifs DDdTb
-SECION-

r4ALSAMPLE DispoalalBed Dhpond By -

ISPOSITION

B E-011 (1099)



Appendix 5

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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B C 0 E
LEVEL:

PROJECT: [O /(-DATA PACKAGE: LW0O300-5

VALIDATOR: 'JtILAB: nf:5 DATE: -- /(,/Or)

CASE: SDG: Wc o oo5

ANALYSES PERFORMED
0 cwncp 0 CP/GFAA 0 CtM 0  0 CtICvaid. 0 0

-24SACP 0 SW-S46GVAA 'KSW-846M 0 SW-46 C
kw cywnu.

SAMPLES/MATRIX i.otyL (Goy (,j aou L7. aoWS (Zeo S C

&(b~~1L5 6Ye', 04 6aKISeLY7 R2O'LSu t3oy~eLb" ~ 17
OI&Oe611 fl 0 - c.7 Sy1 g 6Yt.as R'di4 o te

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . . . . . . . Yes No
is a case narrative present? . . . . . . . . . . . . . . . . . No N/A

Comments:

2. HOLDING TIMES

Are 'sample holding times acceptable? . . . . . . . . . . . . N/A

Comments: -- S e c?4-4aS s-

a,

uUU(0G 0



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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

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

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

Were ICV and CCV checks performed on all instruments?

Are ICV and CCV checks acceptable? . . . . . . . ......

Comments:

. . . Yes

. . . Yes

. . . Yes

. . . Yes

. . . Yes

No

No

No

No
No

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

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Yes No N/A
Are ICB and CCB results acceptable? ..... .............. Yes No /
Were preparation blanks analyzed? . . . . . . . . . . . . . . . No N/A

Are preparation blank results acceptable? . . . . . . . . . . . Yes e N/A

Were field/trip blanks analyzed? . . . . . . . . . . . . . . . No N/A

Are field/trip blank results acceptable? . . . . . . . . . . . Yes & N/A

Comments: -Raj ok \: G, .1 U 'n JA

5. ACCURACY

Were spike samples analyzed? . . . . . . . . . . . . . . . . . No N/A

Are spike sample recoveries acceptable? . . . . . . . . . . . . No N A
Were laboratory control samples (LCS) analyzed? . . . . . . . . Yes No

Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . Yes No N

Comments:

JA uuuu6l

C.

-r

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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . .
Are laboratory duplicate samples RPD values acceptable?

Were ICP serial dilution samples analyzed? . . . . . .
Are ICP serial dilution %D values acceptable? . . . . .
Are field duplicate RPD values acceptable? . . . . . .
Are field split RPD values acceptable? . . . . . . . .
Comments:

P-)- -701h7 Wn '47'6 ok w1t., CPPL

w4- I or

. . . . Yes

. .. . es

. . . . Yes

. . . . Yes

. . . . Yes

. . . . Yes

53456

7. FURNACE AA QUALITY CONTROL
Were duplicate injections performed as required? . . . . . . . Yes
Are duplicate injection %RSD values acceptable? . . . . . . . . Yes
Were analytical spikes performed as required? . . . . . . . . . Yes
Are analytical spike recoveries acceptable? . . . . . . . . . . Yes
Was MSA performed as required? .. . . . . ... . ... . . . . . . Yes
Are MSA results acceptable? . . . . . . . . . . . . . . . . . . Yes
Comments:

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . . . . . . .

Are all results supported in the raw data? . . . . . . . . . . Yes

Are results calculated properly? . . . . . . . . . . . . . . . Yes

-Do results meet the CRDLs? . . . . . . . . . . . . .. . .
Comments:

N/A
N/A

N A

No

No

No

No

No

No

No
No
No

- Na

No

No
No

No

No

N/A
N/A
N/A
H/A
N/A

N

N/

N/A

N A

-A-vo () o ( 11 G 2



METHOD BLANK REPORT

TOTAL Metals

Client Lot I...: FOA060175 Matrix.........: SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

MB Lot-Sample #: F0A270000-162 Prep Batch #...:
Lead ND 0.30 mg/kg

Dilution Factor: 1

MB Lot-Sample #: FOE050000-128 Prep Batch #...:
Mercury 0.015 B 0.033 mg/kg

Dilution Factor: 1

NOTE(S):
Calculations are performed before rounding to avoid round-off errors in calculated rems.
B Estimated resuk. Reali Is less than RL

0027162
SW846 6010B

0036128
SW846 7471A

oUou(;;

01/27/00

02/04/00

D7WKJ101

D8BW8101



METHOD BLMK REPORT

TOTAL Metals

Client Lot # ... : FOA070135

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

MB Lot-Sample #: F0A270000-167 Prep Batch #...: 0027167
Lead ND 0.30 mg/kg SW846 6010B

Dilution Factor I

I

MB Lot-Sample #: FOEOSOOOO-128 Prep Batch #...: 0036128
Mercury 0.015 B 0.033 mg/kg SW846 7471A

Dilution Factor: I

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

PREPARATION- WORK
ANALYSIS DATE ORDER #

01/27/00

02/04/00

D7WKW1O1

D88W8101

NOTE (S) :
Calulationh an perfonned before rounding to avoid round-off errors in calculated results.
B Estimated result Result ii less than RL.

00U))(C- L.& dr



HOLDING TIME SUMMARY

SOG: AJo3ooS VALIDATOR; ' DATE:~53/too PAGE_ (OF (
COMMENTS:

PREP. ANALYSIS
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING HOLDING
10 TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER

-Sjt4c0-2 oo C/u/st 3l t/4-

pWOk--- s/o 2AL7~ q/z ) -y / uY


