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Date: 29 February 2000

To: Bechtel Hanford, Inc. {technical representative)

From: TechLaw, Inc.

Project: 105-F/DR Phase lll Below-grade Areas Sampling and Analysis - Concrete
Subject: Radiochemistry - Data Package No. W0Q2980A-QES & W02980B-QES

(SDG No. W02980) E@EEWE@

INTRODUCTION MAY 1§ 7,

This memo presents the results of data validation on Summary Data EDMCNOS.
WO2980A-QES and W02980B-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.

Il BOX5M4 12/16/99 Solid C See note 1
BOX5Mb 12/16/99 Solid Cc See note 1
BOX5M6 12/16/98 Solid c See note 1
Il BOXEM7 12/16/99 Solid C See note 1
BOX5M8 12/16/99 Solid C See note 1
BOX5M9 12/16/99 Solid C See note 1
H BOX5NO 12/16/99 Solid c See note 1
|| BOX5N1 12/16/99 Solid C See note 1
BOX5N2 12/16/99 Solid C See note 1
BOX5N3 12/16/99 Solid c See note 1
BOX5N4 12/16/99 Solid c See note 1
I BOXSNG 12/16/99 Solid c See note 1
BOX5Y7 12/17/99 Solid C See note 2
BOX5Y8 12/17/99 Solid c Ses note 2 ||
|_|=Box5Y9 12/17/99 Solid | ¢ See note 2 ||

1- Gamma spectroscopy; alpha spectroscopy f{isotopic uranium, isotopic plutonium and americium-
241); total strontium; nickel-83; tritium; carbon-14; technetium-99.

2- Gamma spectroscopy; total strontium; alpha spectroscopy (isotopic plutonium and americium-241});
technetium-99; nickel-63; and carbon-14,
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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 Il 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.

All holding times were acceptable.

* Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis resuits
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 strontium-90 results in samples
BOX5Y7 and BOX5Y9 were qualified as estimates and flagged “J”.

Due to laboratory blank contamination, the americium-241 results in samples
BOX5M4 and BOXEN2 were qualified as estimates and flagged “J”.

All other laboratory blank results were acceptable.
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Field Blanks

One equipment blank {(BOX5NQ) was submitted for analysis. Uranium-234,
uranium-238, nickel-63 and technetium-99 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 the lack of an LCS analysis, all carbon-14 results in samples BOW5M4,
BOWSM5, BOW5M6, BOW5M7, BOWS5MS, BOW5EM9, BOWSNO, BOWSENT1,
BOWGN2, BOWS5N3, BOW5EN4, and BOW5SNS were qualified as estimates and
flagged “J”.

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

All other accuracy results were acceptable.

Precision

Analytical precision is expressed by the RPD between the recoveries of
duplicate matrix spike analyses performed on a sample. Precision may also be
assessed using unspiked duplicate sample analyses. If both sample and
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.
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Due to the lack of a duplicate analysis, all carbon-14 results in samples
BOwWEM4, BOW5SEM5, BOWEM6, BOWEM7, BOW5SMS8, BOW5SM9, BOWSNO,
BOWEN1, BOWBN2, BOWSEN3, BOWSEN4, and BOWbBNDS were qualified as
estimates and flagged “J”.

All other duplicate results were acceptable.
Field Dupli S l

One pair of field duplicate samples {samples BOX5M6/BOWSEM7} 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. The PQL was
exceeded for the following: Europium-154 in samples BOX5M4, BOX5M6, and
BOX5N1; and europium-155 in samples BOX5M4, BOX5M5, BOX5MG, BOX5N1,
BOX5NGE, BOX5Y7 and BOX5Y8. Under the BHI statement of work, no
qualification is required. All other reported laboratory MDAs were at or below
the analyte-specific PQL.

* Completeness

Data Package No. WO2980A & W0é980B {(SDG No. w02980) 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 laboratory blank contamination, the strontium-90 results in samples
BOX5Y7 and BOX5Y9 were qualified as estimates and flagged “J”.

Due to laboratory blank contamination, the americium-241 results in samples
BOX5M4 and BOX5N2 were qualified as estimates and flagged “J”.
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* Due to the lack of an LCS analysis, all carbon-14 resuits in samples BOW5M4,
BOWEMbB, BOWSME, BOWEM7, BOWSMS, BOWSM9, BOWSNO, BOWSN1,
BOWENZ, BOWSN3, BOWEN4, and BOWSNS 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”.

* Due to the lack of a duplicate analysis, all carbon-14 results in samples
BOW5M4, BOW5M5, BOWEM6, BOWBM7, BOWSMS8, BOWSM9, BOWSNO,
BOWGEN1T, BOW5EN2, BOW5N3, BOWSN4, and BOWENS 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 Il 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:

UJ

UR

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

Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity {(MDA) in the

-sample. Due to a QC deficiency identified during the data validation, the

associated quantitation limit is an estimate, but is usable for decision
making purposes.

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

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

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

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

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: wW02980 REVIEWER: | DATE: 2/29/00 PAGE_1 _OF 1_
TLI
COMMENTS: ]'
li COMPOUND QUALIFIER | SAMPLES AFFECTED| REASON ||
Strontium-90 J BOX5Y7, BOX5Y9 Blank
' contamination
Americium-241 J BOX5M4, BOX5N2 Blank
contamination
Carbon-fl4 J BOWS5M4, BOWEMS, | No LCS or
BOWS5M6E, BOW5SM7, | blank analysis
BOWSEM8, BOWEMI,
BOWGENO, BOWSNT1,
BOW5N2, BOWSNS3,
BOWSN4, BOWBENDH
" Carbon-14 J Alt No MS analysis
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, SOLID MATRIX, (PCi/G) Page 1 of_2

Project: BECHTEL HANFORD
Laborstory: Cuamenmrs

Case , |spa: wo2es0

Sample Numbar BOX5M4 BOX5M5 ° |BOX5M6 BOXSM7 BOX5M8 BOX5M3 BOXSNO BOXEN1 BOX5N2
Location #6 #7 fi:] #8 #9 #10 ‘ #11 #12 #13
Remarks Duplicate E. Blank

Sample Date 12/16/99 12/16/99 12/16/99 12/16/39 12/16/99 12/16/99 12/16/99 12/16/99 12/16/99
Radiochamistry CROL [Resutt Q. |Renit a_[Resuit Q |Rewutt 0 [Rewit Q [Resunt Q {Rewkt |0 | Rewit a | Resunt Q | Rasuht
Amaricium-241 1] o0.0237)s 0.00ju | o.00974]u o0.00484]u | -0.000371|u 0.00542|u [-0.000764}u 0.413 0.0487)y
Plutonium-238 1] o.oosealu | o.cosoolu | o.00384ju 0.00824|u 0.00684)U 0.0146lu | o.00811|u 0.118 0.0241|u
fPiutonium-239/240 1] o0.0026s5{u 0.00lu | o0.003s4u 0.0041z2|u 0.00342|u 0.00350{U 0.00{u 0.285 0.0401
Uranium-234 1 0.264 0.124 0.227 0.190 0.268 0.317 0.236 0.100 0.138
Uranium-235 1} o.00s08u a.0181ju 0.0181[u 2.0271 0.00799)u o.0o6s3ju | o0.00201]u 0.00926|u | -0.000780]u
Uranim-238 1 0.210 0.151] 0.1 0,272 0.218 0,246 0.247 0.132 0.225
Barum-133 0.0406{u | o.00085|u | -0.00342|u 0.00446|U 0.0217[u 0.00696[u [ 0.00125[u 0.00866 |U -0.0247|U
Cohalt-60 01| o.0283lu | .0.0137fy 0.0560{U 0.0413|u 0.0133lu 0.0145|u a.0167]u 0.537 4.33
Cosium 137 0.1 0.284 0.0349 0.229 0.181 0,0883 0.215 0.0337{U 2.72 1.7
{ewropium-152 0.2 0593y 0.0583{U 0.467]u 0.594]0 0.0825{U 0.268]u | -0.0242]u 4.26 39.0
Europium-154 02| c.ose2fu | -eo03zsu | -0.0100u 0.0448]u -0.0273[u 0.0405]1 0.0586{U 0.757|u 7.18
Europhun-158 0.1]  oc.0647Ju 0.0620]u 0.0683|u 0.0304[u 0.0518[u .0.0405[u 0.0312|u -0.0142|U 0.362
Strontivm 1| a.0992lu 0.040alu 0.13s| - 0.087afu 0.0430}u 0.0530{u ©.0135u 0309 1,09
Carbon-14 50|  -0.105{uJ 0.243|lus | -0.0816[us 0.184{uJ .0.227|us 0.345]u 0.356]U4 0.543 U 0.585|uJ
Nickel-63 30 5,39 0.357|u 287 2.33 1.09)u 2.92]ut 1,55 139/ 155
Technatium-99 15| -0.207]u -0,288|u 0.168Ju 1.01 -0.243{u 0.437U 1.36 -0.0861 (U 0.592({u
—




RADIOCHEMISTRY ANALYSIS, SOLID MATRIX, (PCi/G)

Project: BECHTEL-HANFORD

Laboratory: Quanterra

Page 2 of_2

Casa |spa: wozssa
Sample Mumber BOX5N3 BOX5N4 BOX5N5 BOXEY7 BOX5Y8 BOX5Y9
Location #14 #15 #16 #1 #2 #3
Remarks
Sample Date 12/16/99 12/16/99 12/16/99 12/17/99 12/17/89 12/17/99
Radiachemistry CADL [Resun o [Resukt |0 [Restt [0 |Rean Q_|Resuh Q_|Rasult Q_|Resit Rasult Rasult
Americium-241 1| o.ovazzlu | -0.00133fu 0.005|u | -0.000538[u 0.00412[u | -0.00113]u
Plutonium-238 1| -0.000273)u 0.00lu | o.00384|u 0.00|u 0.00[u 0.00480{U
Plutonium-239/240 1| o.00341ju | -0.00148]u | o0.00465)u 0.00765|u 0.0280 0.00581 [U
Ursnium-234 1 0.268 0.179 0.376 NA NA NA
Uranium-235 1] coizsu 0.0133]y | _0.00420fu NA NA NA
Uranium-238 1 0.388 0.213 0.336 NA N& NA
Barivm-133 0.0304[u [ o0.00481]u 0.0340[U 0.0310[u 0.0235[u 0.0127|u
Cobalt-60 01| e.0z14|u o.o0z08|lu | -oo0226|u 0.0407|u .0.0288|u 0.0206]u
Cesium 137 0.1 0.101 0.143 0.0690 0.0208]U 0,0830 0.0533)u
Europium-152 0.2] -0.04z5]u | o.00733fu 0.151fu 0.0744[u -0.0463|U -0.0174|U
Europinm-154 02| -0.00808[U | ©.00554[u 0.0278[u -0.0170|u -0.0515]u -0.0104[U
Europium-155 01| o.o3so|u 0.0427]u_{ 0.000883[u- 0.0304]u 0.00266|U 0.0343|u
Strontium 1| _o.0186fu 0.0878}u 0.0618[u 0.162[4 0.0874|U 0.141]y
C [Cambon1a s0{  0.247|w 0.154[uJ 0.271]UJ 0.536|uJ 0.321]us 0.726{uJ
C [Nickel 63 a0 1.24]u 1.26[u 2.01 0.676[u 1.16]u 0.29tu
2 [Technetiom 99 15| 0.0438ju 0.268|u -0.101[u 0.0448|u o.568Ju -0.171u
o
by
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Y Y .
Quanterra

SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  W(2980B/ 9682
LAB SAMPLE ID: 9DEHFC10 MATRIX: OTHER
CLIENT ID: BOX5M4 DATE RECEIVED:  12/17/99 9:41:00 AM
COUNTING  TOTAL ‘ REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/NDL UNIT  YIELD NUMBER
AM-241 237E02 4 T 2.1E-02 2.2E-02 1.29€-02  pCilg 87.64% RICHRC5080
PU-238 9.63E-03 U 1.2E-02 1.2E-02 1.74E-02  pCilg 89.64% RICHRC5010
PU239/40 2.65E-03 U 7.0E-03 7.1E-03 1.74E-02  pCig 89.64% RICHRCS5010
U-234 2.64E-01 § 7.6E-02 8.9€-02 2.18E-02  pCilg 79.28% RICHRC5079
U-235 9.08E-03 U 1.5E-02 1.5E-02 2.89E-02  pClig 79.28% RICHRC5079
U-238 2.10E-01 g 6.8E-02 7.7E-02 247E-02  pCig 79.28% RICHRC5079
BA-133 4.06E-02 U 4.5E-02 4.5E-02 6.59E-02  pCig RICHRCS5017
C0-60 2.83E-02 U 3.9E-02 3.9E-02 6.92E-02  pCilg RICHRCS5017
CS-137 2.84E-01 6.2E-02 6.2E-02 6.33-02  pCifg RICHRC5017
EU-152 5.83E01 U 1.4E-01 1.4E-01 1.84E-01 pClig RICHRC5017
EU-154 5.92E02 VU 1.2E-01 1.2E-01 2.04E-01 pCilg RICHRCS5017
EU-155 6.47E-02 U 7.3E-02 7.3E-02 1.25E-01 pCifg RICHRCS5017
STRONTIUM 9.92E-02 U 6.2E-02 6.8E-02 1.20E-01 pCilg 87.20% RICHRC5008
C-14 -1.05E-01 U j/ 7.8E-03 5.1€-01 8.03E-01 pCirg 100.00%  RICHRC5022
NI-63 5.39E+00 M 2.6E-01 1.2E+00 1.51E+00  pClR 78.85% RICHRC5069
- TC-98 -2.07E-01 U 1.1E-02 7.0E-01 7.75E-01 pCilg 100.00% . RICHRCS5078
Number of Results: ‘1 ,
2 5/ 7
2]
Resuilt = \DL When Not Detected Quanterra Analytical Services, inc
(Q)ualifiers: U = Analyte result < MDA/ADL, UO() 0 13 rptChemRadSample; v3.41

J = No U qualifier and resuit <
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SAMPLE RESULTS

) -
Quanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W029808 ] 9682
LAB SAMPLE ID: 9DEHFK10 MATRIX: OTHER
CLIENT I1D: BOX5MS DATE RECEIVED: 12/17/99 9:41.00 AM
COUNTING TOTAL ' REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAJIDL UNIT YIELD NUMBER
AM-241 0.00E+Q0 U 0.0E+00 1.1E-02 1.21E-02 pCilg 89.58% RICHRCS5080
PU-238 8.00E-03 U 1.1E-02 1.1E-02 1.08E-02 pClg 77.05% RICHRCS5010
PU239/40 0.00E+00 U 0.0E+00 9.8E-03 1.08E-02 pCilg 77.05% RICHRC5010
U-234 1.24E-01 ‘V ' 5.0E-02 5.5E-02 3.48E-02 pClig 85.99% RICHRC5079
U-235 1.81 E-QZ u 2.0E-02 2.0E-02 2.63E-02 pCifg 85.99% RICHRC5079
u.238 1.51E-01 V" 5.5E-02 6.1E-02 2.78E-02 pClg 85.99% RICHRC5079
BA-133 9.85E-03 U 3.2E-02 3.2E-02 4.86E-02 pCilg RICHRC5017
CO-60 -1.37€-02 U 3.1E-02 3.1E-02 5.22E-02 pCilg RICHRCS017
CS-137 9.49E-02 W 3.7E-02 3.7E-02 451E-02  pCig RICHRCS017
EU-152 5.83E-02 V 7.3E-02 7.3E-02 1.13E-01 pClig RICHRC5017
EU-154 -3.29E-02 VU 9.0E-02 9.0E-02 1.51E-01 pCifg RICHRC5017
EU-155 6.20E-02 U 6.5E-02 6.5E-02 1.09E-01 pCilg RICHRC5017
STRONTIUM 4.03E-02 U 4. 3E-02 4.4E-02 9.03E-02 pCilg 100.00% RICHRCS5006
C-14 2.496-0¢ uX 1.8E-02 5.3E-01 8.03E-01 pClg 100.00% RICHRC5022
NI-63 3.67E-01 VU 2.2E-02 B 8.4E-01 1.40E+00 pCifg 88.94% RICHRCS5069
TC-99 -2.88E-01 U 1.5E-02 6.9E-01 7.68E-01 pCifg 100.00% RICHRCS5078
Number of Results: “!TT,-
2251
Result = IDL When Not Detected Quanterra Analytical Services, Inc
(Qjualifiers: U = Anafyte result < MDAJIDL, (O 0 O O i 4 rptChemRadSample; v3.41

J = No U qualifier and result <
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QUANTERRA, Richland

SAMPLE RESULTS

Quanterra

LAB NAME: SDG: /RPTGRP:  W029808/ 9682
LAB SAMPLE 1D: SDEHFR10 MATRIX: OTHER
CLIENT 1D: BOXSM6 DATE RECEIVED:  12/17/99 9:41:00 AM
COUNTING  TOTAL d REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
AM-241 9.74E-03 UV 1.4E-02 1.4E-02 1.32E-02 pCilg 81.51% RICHRC5080
PU-238 3.84E-03 UV 7.7E-03 7.7E-03 1.04E-02 pCilg 81.55% RICHRCS5010
PU239/40 3.84E-03 U 7.7€-03 7.7E-03 1.04E-02 pClig - 81.55% RICHRCS010
U-234 2.27€-01 6.7E-02 7.7E-02 3.41E-02 pClig 85.77% RICHRCS078
U-235 1.81E-02 U 1.98-02 2.0E-02 2.40E-02 pCifg 95.77% RICHRCS5079
uU-238 191E-01 }°  6.2E-02 7.0E-02 3.84E-02 pClg  9577%  RICHRCS079
BA-133 -3.42E-03 UV 4.1E-02 4.1E-02 5.75E-02 pClig RICHRC3017
CO-60 5.60E-02 U 4.1E-02 4.1E-02 7.57€-02 pCilg RICHRC3017
CS-137 2.29E-01 6.3E-02 6.3E-02 6.09E-02 pCilg RICHRCS017
EU-152 467E-01 U 1.5E-01 1.5E-01 1.78E-01 pCifg RICHRCS017
EU-154 -1.00E-02 U 1.2E-01 1.2E-01 2.03E-01 pCig RICHRCS5017
EU-165 6.83E-02 U 6.9E-02 6.9E-02 1,19E-01 pCiig RICHRC5017
STRONTIUM 1.36E-01 W 6.0E-02 7.1E-02 1.07E-01 pCilg 89.00% RICHRC5008
C-14 816E-02 US  6.0E-03 . 5.1E-01 8.05E-01 pCiig 100.00%  RICHRCS022
NI-63 2.87E+00 W 1.5E-01 © 9.8E-01 140E+00  pCiig 88.53% RICHRC5069
TC-99 1.68E-01 U 8.7E-03 7.3E-01 7.79E-01 pCig 100.00% - RICHRCS5078
Number of Resulits: E
ik
Resuit = IDL When Not Detectad Quanterra Analytical Services, Inc
{Q)ualifiers: Iﬂ: ?ﬂr::}t;ur:lisf‘:‘el:- <a t:‘clil::::ilt?llt-": 'sTeT410 1 5 rptChemRadSample; v3.41
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SAMPLE RESULTS

N .
Quanterra

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: W02980B/ 9682
LAB SAMPLE ID: 9D6HFT10 MATRIX: OTHER
CLIENT ID: BOXSM7 DATE RECEIVED:  12/17/99 9:41:00 AM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT YIELD NUMBER
AM-241 484E-03 U 9.7E-03 9.7E-03 1.31E-02  pCig 82.34% RICHRC5080
PU-238 8.24E-03 U 1.2E-02 1.2E-G2 1.12E-02 pCiig 75.35% RICHRCS5010
PU239/40 - 4.12E-03 U 8.2E-03 8.3E-03 112E-02  pCig 75.35% RICHRC5010
uU-234 1.90E-01 p- 6.0E-02 6.9E-02 3.54E-02  pCig 83.73% RICHRC5079
u-235 2.71E-02 [# 2.3E-02 2.3E-02 2.12E-02  pCifg 83.73% RICHRCS079
U-238 2.72E-01 W 7.1€-02 8.5E-02 2,76E-02 pCig  83.73%  RICHRCS5079
BA-133 4.46E-03 U 4.0E-02 4.0E-02 5.80E-02  pCig RICHRCS017
CO-60 419E-02 U 3.5E-02 3.5E-02 6.38E-02  pCifg RICHRCS017
CS-137 1.81E-01 5.5E-02 5.5E-02 5.60E-02  pClg RICHRCS017
EU-152 5.94E-01 U 1.4E-01 1.4E-01 1.71E-01 pCirg RICHRCS017
EU-154 448E-02 U 1.1E-01 1.1E-01 1.85E-01 pCifg RICHRCS50617
EU-155 3.94E-02 U 5.5E-02 5.5E-02 9.41E-02  pCig RICHRC5017
STRONTIUM 8.79E-02 V 4.8E-02 5.4E-02 8.96E-02  pCifg 98.40% RICHRC5006
C-14 1.64E-01 UV J 1.2E-02 . 5.3E-01 8.06E-01 pCi/g 100.00%  RICHRC5022
NI-63 2.33E+00 W 1.3E-01 §.3E-01 1.43E+00  pCig 88.82%  RICHRCS5069
_TC-99 1.01E+00 B~ 4.9E-02 7.9E-01 7.78E-01  pCilg 100.00%  RICHRCS078
Number of Results: 16
7 /7 5/ o
Result = IDL When Not Detacted Quanterra Analytical Services, Inc
{Qualifiers: l.J’: ?‘r;ag:u:;‘s;el: : r-aMdDr):’s'SIlt"‘t 0 0 (} 0 1 6 rptChemRadSample; v.41
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SAMPLE RESULTS

I } v
Q/)uan terra

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP: W02980B/ 9682

LAB SAMPLE ID: 9DEHFV10 MATRIX: OTHER

CLIENT ID: BOX5M8 DATE RECEIVED:  12/17/99 9:41:00 AM

COUNTING  TOTAL ' REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER
AM-241 -3.71E-04 U 7.4E-04 7.4E-04 1.87E-02  pCig 90.70% RICHRC5080
PU-238 6.84E-03 U 9.7E-03 9.7E-03 9.27E-03  pClg 90.36% RICHRC5010
PU239/40 3.42E03 U 6.8E-03 6.9E-03 9.26E-03  pCig 90.36% RICHRC5010
U-234 2.68E-01 7.3E-02 8.7E-02 2.82E-02 pClg 85.03% RICHRC5079
U-235 7.99E-03 U 1.4E-02 1.4E-02 2.82E-02  pClg 85.03% RICHRC5079
U-238 2.18E-01 Jr 6.6E-02 ~ 7.6E-02 2.82E-02  pCig 85.03% RICHRC5079
BA-133 217E02 U 3.4E-02 3.4E-02 5.01E-02  pCig RICHRC5017
CO-60 1.39E-02 U 3.1E-02 3.1E-02 5.56E-02  pCig RICHRC5017
CS-137 8.83E-02 & 4 5E-02 4 5E-02 5.03E-02  pCig RICHRC5017
EU-152 8.25E-02 U 6.5E-02 6.5E-02 1.14E-04 pCifg RICHRCS017
EU-154 -2.73E-02 U 9.8E-02 9.8E-02 1.64E-01 pClg RICHRCS5017
EU-155 5.18E-02 U 4.9E-02 4.9€E-02 8.53E-02  pClg RICHRC5017

STRONTIUM 4.30E-02 U 5.1E-02 5.3E-02 1.10E-01 pClg 81.80% RICHRCS006
" C-14 -227E-01 U T 17E-02  5.0E-01 8.04E-01  pClg  100.00%  RICHRCS5022
NI-83 1.09E+00 U 6.3E-02 ' 9.7E-01 1.56E+00  pCilg 78.89% RICHRC5069
TC-99 -2.43E-01 U 1.3€-02 6.9E-01 7.66E-01 pCirg 100.00% - RICHRC5078

Number of Resuits: [16 |

f

7

)/k//qs/w

Resuit = IDL When Not Detected

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

Quanterra Analyticai Services, In¢

rptChemRadSample; v3.41
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SAMPLE RESULTS |

}\ . .
Quanterra

LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP:  WO02980B/ 9662
LAB SAMPLE ID: 8D6HDY10 MATRIX: OTHER
CLIENT ID: BOX5MS DATE RECEIVED:  12/17/99 9:41:00 AM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/MDL UNIT YIELD NUMBER
AM-241 5.42E-03 U 1.1E-02 1.1E-02 1.47E-02 pCilg 74.39% RICHRC5080
PU-238 1.46E-02 U 1.5E-02 1.5E-02 1,74E-02 pCilg 86.46% RICHRC5010
PU239/40 3.50E03 U 7.6E-03 7.7E-03 1.53E-02  pCiig 86.46% RICHRC5010
U-234 3.47E-01 @ 7.8E-02 9.5E-02 3.07E-02 pCilg 84.56% RICHRC5079
U-235 §.49E-03 U 1.4E-02 1.4€-02 3.07E-02 pCilg 84.56% RICHRC5079
U-238 2.46E-01 W 7.0E-02 8.2E-02 3.96E-02  pCilg 84.56%  RICHRC5079
BA-133 6.96E-03 U 3.5E-02 3.5E-02 5.11E-02 pCi'g RICHRCS017
C0-60 1.45E-02 U 3.3E-02 3.3E-02 5.87E-02 pCiig RICHRCS5017
CS-137 2.15E-01 5.7E-02 5.7E-02 5,03E-02 pCilg RICHRC5017
EU-152 2.68E-01 U 1.1E-01 1.1E-01 1.45E-01 pCilg RICHRC5017
EU-154 405E-02 U 9.5E-02 9.5€-02 1.71E-01 pClig RICHRC5017
EU-155 -405€-02 U 5.0E-02 5.0E-02 8.44E-02 pCiig RICHRC5017
STRONTIUM 5.90E-02 U 4,5E-02 4.8E-02 9.02E-02 pCifg 97.60% RICHRC5006
C-14 346601 U 2.4E.02 54E-01  8.03E01 pCig  100.00%  RICHRC5022
NI-63 2.92E+00 [ 1.6E-01 1.0E+00 1.49E+00  pClig 81.38% RICHRC5068
. TC-99 437E-01 U 2.2E-02 7.5E-01 7.68E-01 pCiig 100.00%  RICHRCS5078
Number of Resuits: E
o9
Resuit = |DL When Not Detected Quanterra Analytical Services, Inc
{Qlualifiers: l{, : Qzag:u:is;;: : .fﬁ”rﬁi'ﬁfk COu0 “g rptChemRadSample; v3.41
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SAMPLE RESULTS

Quanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO02980B/ 9682
LAB SAMPLE ID: 9DEHDC10 MATRIX: OTHER
CLIENT ID: BOXSNO - DATE RECEIVED:  12/17/99 2:41:00 AM
| COUNTING  TOTAL ' REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/NDL UNIT YIELD NUMBER
AM-241 -7.64E-04 U 1.1E-03 1.1E-03 2.18E-02 pCilg 82.78% RICHRC5080
PU-238 8.11E-03 U 1.1E-02 1.2E-02 110E-02  pCig 84.38% RICHRC5010
PU239/40 - 0.00E+00 U 0.0E+00 9.9E-03 1.10E-02  pCig 84.38%  RICHRCS5010
U-234 2.36E-01 6.4E-02 7.6E-02 3.03E-02  pCilg 101.67%  RICHRC5079
U-235 2.91E-03 U 8.7E-03 8.7E-03 2.29E-02  pCig 101.67%  RICHRCS079
U-238 247E-01 j& 6.5E-02 7.8E-02 2.42E-02  pCilg 101.67%  RICHRCS078
BA-133 1.25E-03 U 3.0E-02 3.0E-02 432E-02  pClig RICHRCS017
CO-60 167€-02 U 2.9€-02 2.9E-02 5.26E-02  pClg RICHRC5017
CS-137 3.37E€-02 U 2.9E-02 2.9E-02 8.17E-02  pCig RICHRCS017
EU-152 -2.42E-02 U 6.2E-02 6.2E-02 1.02E-01 pCilg RICHRC5017
EU-154 5.86E-02 U 9.3E-02 9.3E-02 1.66E-01 pCiig RICHRC5017
EU-155 3.12E-02 U 5.2E-02 5.2E-02 8.796-02  pCig RICHRCS017
STRONTIUM 1.35E-02 U 4.3E-02 4.3E-02 9.84E-02  pCifg 92.50% RICHRC5006
C-14 3.56E-01 Uf 2.5E-02 5.4E-01 8.03E-01  pCilg 100.00%  RICHRC5022
NI-63 1.55E+00 A~ 8.7E-02 " 8.8E-01 1.36E+00  pCilg 88.35% RICHRC5069
TC-99 1.36E+00 4 6.5E-02 8.2E-01 7.78E-01 pCilg 100.00% - RICHRCS078
Number of Results: 16
%
7/- / ’25/ &
Resuit = IDL When Not Detected Quanterra Analytical Servicés. Inc
e N st s res C0GOLg  mereTRsTR s
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SAMPLE RESULTS

i .
Q))uanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO02080B/ 9682

LAB SAMPLE ID: 9D6HDD10 MATRIX: OTHER

CLIENT ID: BOX5N1 DATE RECEIVED:  12/17/99 9:41.00 AM

COUNTING  TOTAL ; REPORT METHOD

ANALYTE RESULT Q ERROR({2s) ERROR(2s) MDAADL UNIT YIELD NUMBER
AM-241 4.13E-01 ¥ 9.0E-02 1.2E-01 1.33E-02 pCig 78.81% RICHRC5080
PU-238 1.18E-01 4.8E-02 5.2E-02 133E-02  pCig 82.83% RICHRCS010
PU238/40 2.85E-01 S 7.5E-02 9.0E-02 1.33E-02 pCig 82.83% RICHRC5010
U-234 1.00E-01 4 4 6E-02 4.9E-02 3.75E-02  pCilg 91.09% RICHRC5079
U-235 9.26E-03 VU 1.4E-02 1.4E-02 2.30E-02  pCilg 81.09% RICHRC5079
U-238 1.32E-01 W 5.2E-02 5.7E-02 3.35E-02  pCig 91.09% RICHRC5079
BA-133 8.66E-03 U 5.2E-02 5.2E-02 7.52E-02  pClig RICHRCS017
CO-60 5.37E-01 9.2E-02 9.2E-02 6.10E-02 pCiig RICHRC5017
CS-137 2.72E+00 2.9E-01 2.9E-01 7.40E-02  pCig RICHRC5017
EU-152 4.26E+00 4 8E-01 4.8E-01 1.71E-01 pCilg RICHRCS017
EU-154 7.57E-01 U 2.1E-01 2.1E-01 2.93E-01 pCig RICHRC5017
EU-155 -1.42E-02 U 9.2E-02 9.2E-02 1.52E-01 pCig RICHRC5017

STRONTIUM 3.09E-01 p 6.8E-02 1.1E-01 9.03E-02  pCig 100.00%  RICHRCS5006
C-14 543E-01 U 3’ 3.8E-02 5.5E-01 8.03E-01 pCilg 100.00%  RICHRCS5022
NI-63 1.39E+01 5.3E-01 1.7E+00 1.356+00  pCilg 87.16% RICHRC5069
TC-99 8.61E-02 U 4.5E-03 7.1E-01 7.76E-01 pClig 100.00%  RICHRC5078

Number of Results: j:_e’_
) . / 0O

2[?

Result = IDL When Not Detected

(Q)ualifiers; U = Analyte result < MCANDL,
J = No U qualifier and result <

Quanterra Analytical Services, Inc

U 00 O ?0 rptChemRadSample; v3.41 M
ad



SAMPLE RESULTS

1)) .
Q//uanterra

LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP:  W02980B/ 9682
LAB SAMPLE ID: 9DEHDG 10 MATRIX: OTHER
CLIENT ID: BOX5N2 DATE RECEIVED:  12/17/99 9:41:00 AM
COUNTING  TOTAL ! REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
AM-241 487E-02 4 4 2.9E-02 3.1E-02 1.20E-02  pCilg  91.51%  RICHRCS5080
PU-238 2.41E-02 U 2.3E-02 2.3E-02 2.52E-02  pCilg 79.49% RICHRCS5010
PU239/40 4.01E-02 & 2.9E-02 2.9E-02 2.04E-02  pCig 79.49% RICHRCS5010
U-234 1.986-01 & 6.3E-02 7.2E-02 3.49E-02  pCifg 82.77% RICHRC5079
U-235 -7.90E-04 U 1.1€-03 1.1E-03 2.26E-02  pCig 82.77% RICHRCS079
U-238 2.25E-01 6.7E-02 7.7E-02 2.93E-02  pCig 82.77% RICHRC5079
BA-133 -247E-02 U 7.8E-02 7.8E-02 1.10E-01  pClg RICHRC5017
C0O-60 4.33E+00 4.6E-01 4,6E-01 7.41E-02  pCig RICHRCS017
CS-137 1.17E+01 1.2E+00 1.2E+00 1.21E-01 pCilg RICHRCS5017
EU-152 3.90E+01 3.9E+00 3.9E+00 2.538-01  pClig RICHRCS5017
EU-154 7.18E+00 8.2E-01 8.2E-01 2.54E-01  pClig RICHRCS017
EU-155 3.62E-01 1.8E-01 1.8E-01 2.256-01  pClig RICHRCS017
STRONTIUM 1.09E+00 1.1E-01 3.3E-01 9.49E-02  pCifg 100.00%  RICHRC5006
C-14 5.85E-01 U J/ 4.0E-02 5.5E-01 8.03E-01  pCig 100.00%  RICHRC5022
NI-63 1.55E+02 2.3E+00 1.1E+01 1.46E+00  pClg 84.70% RICHRCS5069
- TC-99 5.92E-01 U 3.0E-02 7.6E-01 8.01E-01  pClig 100.00% . RICHRC5078
Number of Results: IQ:
. Q /@ 'S / &o
Result = iDL When Not Detected Quanterra Analytical Services, Inc
(Qjualifiers: U = Analyte result < MDA/IDL, rptChemRadSamypie; v3.41
J = No U qualifier and resuit < 0 UO 021
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SAMPLE RESULTS

Q/:)uanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: Ww029808f 9682
LAB SAMPLE ID: 9DEHDX10 MATRIX: OTHER
CLIENT ID: BOXENS DATE RECEIVED: 12/17/99 9:41:00 AM
COUNTING TOTAL : REPCRT METHOD
ANALYTE RESULT Q@ ERROR(2s) ERROR|(2s) MDASDL UNIT YIELD NUMEBER
AM-241 422E-03 U 8.4E-03 8.5E-03 1.14E-02  pCilg 90.07% RICHRC5080
PU-238 -2.73E-04 U 5.5E-04 5.5E-04 1.38E-02 pCilg 89.70% RICHRCS5010
PU239/40 3.41E-03 UV 6.8E-03 6.9E-03 9.25E-03 pCig 89.70% RICHRCS5010
U-234 2.58E-01 & 7.1E-02 8.4E-02 2.72E-02 pCi/g 85.79% RICHRCE079
U-235 1.25E-02 U 1.7E-02 1.7E-02 2.72E-02 pCig 85.79% RICHRCS079
U-238 3.88E-01 . 8.7E-02 1.1E-01 2.40E-02 pCilg 85.79% RICHRCS5078
BA-133 3.04E02 U 3.9E-02 3.9€-02 5.75E-02 pCi/g RICHRCS5017
C0O-60 2,14E-02 U 2.9E-02 2.9E-02 5.47E-02 pCilg RICHRC5017
CS-137 1.01E-01 3.7€-02 3.7E-02 4.99€-02  pCig RICHRCS5017
EU-152 -4.25E-02 VU 7.6E-02 7.6E-02 1.22E-01 pCilg RICHRCS017
EU-154 -8.08E-03 U 8.7€-02 8.7E-02 1.52E-01 pCi/g RICHRCS5017
EU-1585 3.40E-02 U 4 9E-02 4.9E-02 8.31E-02 pCig RICHRCS5017
STRONTIUM 1.66E-02 U 4.0E-02 4 .0E-02 9.02E-02 pCi/g 97.90% RICHRC5006
C-14 2.47E-01 UV J/ 1.8E-02 5.3E-01 8.03E-01 pCi/g 100.00% RICHRCS022
NI-63 1.24E+00 U T.1E-02 9.1E-01 1.44E+00 pCiig 86.60% RICHRC5069
TC-99 436E-02 U 2.3E-03 7.2E-01 7.72E-01 pCilg 100.00%  RICHRCS078
Number of Results: E
-7 / 2 5/ 2
“Result = IDL When Not Detected Quanterra Analytical Services, Inc
{Qualifiers: U = Analyte result < MDA/IDL, rptChemRadSample; v3.41
J = No U qualifier and result < (} 0 G 0 22
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SAMPLE RESULTS

) -
Q uanterra

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO02080B/ 9682
LAB SAMPLE ID: 9D6GL910 MATRIX: OTHER
CLIENT ID: BOX5N4 ' DATE RECEIVED:  12/17/99 9:41:00 AM
COUNTING  TOTAL ' REPORT METHOD
ANALYTE  RESULT Q ERROR{2s) ERROR{2s) MDA/IDL UNIT  YIELD NUMBER
AM-241 -1.33E-03 U 1.5E-03 1.6E-03 2.76E-02  pCilg 71.83%  RICHRC5080
PU-238 0.00E+00 U 0.0E+00 1.5E-02 1.67E-02  pCilg 63.74%  RICHRC5010
PU239/40 -1.48E-03 U 1.7€-03 1.7E-03 3.08E-02  pCilg 63.74%  RICHRC5010
U-234 1.79E-01 & 6.0E-02 6.7E-02 2.00E-02  pCilg 85.62%  RICHRC5079
U-235 1.33E-02 VU 1.7E-02 1.7E-02 2.66E-02  pCllg 8562%  RICHRC5079
U-238 2.13E-01 & 6.5E-02 7.5E-02 2.48E-02  pCig 85.62%  RICHRC5079
BA-133 4B81E-03 VU 3.9E-02 3.9E-02 5.65E-02 pClig RICHRCS017
CO-60 2.08E-02 U 3.36-02 3.3E-02 597E-02  pCilg RICHRC5017
CS-137 1.43E-01 4.5E-02 4 5E-02 5.18E-02  pClg RICHRC5017
EU-152 7.336-03 U 7.7€-02 7.7E-02 1.30E-01  pCiig RICHRC5017
EU-154 6.54E-03 U 9.2E-02 9.2E-02 1.60E-01  pCilg RICHRC5017
EU-155 427E-02 U 5.4E-02 5.4E-02 9.22E-02 pClig RICHRC5017
STRONTIUM  8.76E-02 U 5.0E-02 5.6E-02 9.60E-02  pCig 95.40%  RICHRCS006
C-14 154601 UT  11E02 |, 53E01  8O03E-01 pCilg  100.00%  RICHRCS022
NI-63 1.26E+00 U 7.1E-02 8.2E-01 1.28E+00 pCifg 94.43% RICHRC35069
- TC-99 2.66E-01 U 1.4E-02 7.3€-01 7.74E-01  pCilg 100.00%  RICHRCS078

Number of Results: 16 _

l?

Result = IDL When Not Detected

Quanterra Analytical Services, Inc

{Qualifiers; U = Analyte result < MDA/IDL, bl rptChemRadSample; v3.41
J = No U qualifier and result < (}00 0!-3
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SAMPLE RESULTS

@uanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  W02980B/ 9682
LAB SAMPLE ID: 9D6HD710 MATRIX: OTHER
CLIENT ID: BOXS5NS DATE RECEIVED:  12/17/99 9:41:00 AM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR({2s) MDA/DL UNIT YIELD NUMBER
AM-241 5.00E-03 U 1.0E-02 1.0E-02 1.35E-02  pCig 83.19% RICHRCS5080
PU-238 3.84E-03 U 1.0E-02 1.0E-02 2.52E-02  pCilg 81.89% RICHRC5010
PU239/40 - 465E-03 U 1.0E-02 1.0E-02 2.03E-02  pCig 81.89% RICHRC5010
U-234 3.76E-01 4 8.3E-02 1.1E-01 2.93E-02  pCig 89.18% RICHRCS5079
U-235 420E-03 U 9.2E-03 9.2E-03 1.84E-02  pCilg 89.18% RICHRC5079
U-238 3.36E-01 W 7.9E-02 9.7E-02 2.58E-02  pCig 89.18% RICHRCS079
BA-133 3.40E-02 V 3.4E-02 3.4E-02 5.21E-02 pCig RICHRCS017
CO-60 -2.26E-02 VU 3.3E-02 3.3E-02 5.30E-02  pCig RICHRCS017
CS-137 6.90E-02 2 4.1E-02 4.1E-02 488E-02  pCig RICHRC5017
EU-152 1.51E-01 U 7.8E-02 7.8E-02 1.23E-01 pCilg RICHRCS5017
EU-154 2.78E-02 U 1.0E-01 1.0E-04 "4.76E-01 pCig RICHRCS017
EU-155 8.83E-04 U 6.7E-02 6.7E-02 1.16E-01 pClig RICHRCS017
STRONTIUM 6.16E-02 U 4.6E-02 4.9E-02 9.22E-02 pCilg 98.70% RICHRC5006
C-14 2.71E-01 U 3’ 1.9E-02 ~ 5.3E-01 8.04E-01 pCilg 100.00%  RICHRC5022
NI-63 2.01E+00 #& 1.1E-01 " 8.9E-01 1.33E+00  pCilg 89.03% RICHRC5069
TC-99 -1.01E-01 U 5.3E-03 7.1E-01 7.68E-01 pCilg 100.00% - RICHRCS5078
Number of Resulits: -16_”
o
Result = IDL When Not Detected Quanterra Analytical Servihes. inc
(Qyualifiers: U = Analyte resuit < MDA/IDL, rptChemRadSample; v3.41
J = No U qualifler and resuit < ) 0 U O 24
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SAMPLE RESULTS

Puanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO02980A/ 9680
LAB SAMPLE ID: 9D6LCN10 MATRIX: QOTHER
CLIENT ID: BOX5Y7 DATE RECEIVED:  12/20/99 8:40:00 AM
COUNTING  TOTAL ' REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/DL UNIT  YIELD NUMBER
AM-241 -5.38E-04 U 1.1E-03 1.1E-03 2.70E-02  pCifg 77.79% RICHRCS5080
PU-238 0.00E+00 U 0.0E+00 1.0E-02 1.13E-02  pCifg 76.46% RICHRCS010
PU239/40 . 7.65E-03 U 1.2E-02 1.2E-02 1.90E-02  pCilg 76.46% RICHRCS010
BA-133 3.10E-02 U 4.2E-02 4.2E-02 6.12E-02  pCig RICHRCS5017
C0-60 407E-02 U 3.7E-02 3.7E-02 6.70E-02 pCilg RICHRC5017
CS-137 2.96E-02 U 3.6E-02 3.6E-02 6.18E-02 pClig RICHRC5017
EU-152 7.44E-02 V 9.3E-02 9.3E-02 1.38E-01 pCiig RICHRC5017
EU-154 -1.70E-02 U 1.0E-01 1.0E-01 1.77E-01 pCifg RICHRC5017
EU-155 3.04E-02 U 6.6E-02 8.6E-02 1.12E-01 pCilg RICHRCE017
STRONTIUM 1.62E-01 4 T 64E02 7.7E-02 9.74E-02  pCifg 93.70% RICHRCS5006
C-14 536E-01 UY  37E-02 5.8E-01 8.12E-01  pCilg 100.00%  RICHRC5022
NI-63 6.76E-01 U 4.3E-02 8.5E-01 1.53E+00 pCilg 91.38% RICHRCS5069
TC-99 4,46E-02 VU 2.2E-03 8.0E-01 7.96E-01 pCiig 100.00%  RICHRCS078
Number of Results: ?3‘:
n
2]?
Result = IDL When Not Detected Quanterra Analytical Services, Inc
{Qiualifiers: L‘lj=. %Za:jy:u;eﬁs;el: : rl\'\l;l.‘.'r;:il:.‘IJII;,< (_} (} U U 2 » rptChemRadSample; v3.41 h P e{



SAMPLE RESULTS

Quanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: WO02980A ] 9680
LAB SAMPLE ID: SDELCP10 MATRIX: OTHER
CLIENT ID: BOX5Y8 DATE RECEIVED: 12/20/99 8:40:00 AM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s} ERROR(2s) MDA/IDL UNIT  YIELD NUMBER
AM-241 4.12E-03 V 9.9E-03 9.9E-03 2.24E-02 pCig 81.97% RICHRCS080
PU-238 0.00E+00 U 0.0E+00 1.1E-02 1.27E-02 pCirg 76.23% RICHRC5010
PU239/40 ' 2.80E-02 J 2.38-02 2.3E-02 1.26E-02 pCifg 76.23% RICHRCS010
BA-133 2.35E-02 U 3.1E-02 3.1E-02 4.83E-02 pCig RICHRCS017
CO-60 -2.88E-03 U 3.2E-02 3.2E-02 5.39E-02 pCig RICHRCS5017
CS-137 8.30E-02 A~ 3.8E-02 3.8E-02 4.54E-02  pCig RICHRCS017
EV-152 -4 63E-02 U 9.7E-02 9.7E-02 1.0SE-01 pCilg RICHRC5017
EU-154 -5.15E-02 VU 9.0E-02 9.0E-02 1.48E-01 pCifg RICHRC5047
EU-155 265E-03 U 6.3E-02 6.3E-02 1.08E-01 pCifg RICHRCS5017
STRONTIUM 8.74E-02 U 6.0E-02 6.4E-02 1.12E-01 pCifg 87.80% RICHRCS5006
C-14 3.21E-01 U 'j" 2.3E-02 5.7E-01 8.11E-01 pCilg 100.00% RICHRCE022
NI-63 1.16E+00 U 7.0E-02 9.4E-01 1.58E+00 pCilg 90.91% RICHRCS5069
TC-99 5.58E-01 U 2.7E-02 8.4E-01 7.93E-01 pCig 100.00%  RICHRCS078
Number of Results: -13 )
LR
(2 9/ 0’
3
Result = IDL When Not Dt;tected Quanterra Analytical Services, inc
(Qlualifiers: lj- ?ega:f:u;ﬁ?f?;: : :mggslxl_,‘ O U U U : . rptChemRadSample; v3.41 M/



SAMPLE RESULTS

Quanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  WO2980A[ 9680
LAB SAMPLE ID: 9D6LCQ10 - MATRIX: OTHER
CLIENT ID: BOX5Y8 DATE RECEIVED:  12/20/99 8:40:00 AM
. COUNTING TOTAL . REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER
AM-241 -1.13E-03 VU 1.6E-03 1.6E-03 3.21E-02 pCilg 53.83% RICHRCS5080
PU-238 . 4.80E-03 U 1.3E-02 1.3E-02 3.15E-02 pCifg 64.85% RICHRCS5010
PU239/40  5.81E-03 U 1.3E-02 1.3E-02 2.54E-02 pCifg 64.85% RICHRCS5010
BA-133 127E-02 U 3.2E-02 3.2E-02 4.75E-02 pCilg RICHRC5017
COQ-60 2.06E-02 U 3.2E-02 3.2E-02 5.82E-02 pCi/g RICHRCS017
CS-137 5.33E-02 U 3.2E-02 3.2E-02 5.67E-02 pCilg RICHRC5017
EU-152 -1.74E-02 U 6.5E-02 6.5E-02 1.07E-01 pCifg RICHRCS5017
EU-154 -1.04E-02 VU 8.7E-02 9.7E-02 1.68E-01 pCilg RICHRC5017
EU-155 3.43E-02 U 5.4E-02 5.4E-02 9.12E-02 pCilg RICHRCS017
STRONTIUM 141601 ¢ ¥ 63E-02 7.3E-02 1.03E-01 pCifg 100.00%  RICHRCS5006
C-14 726601 U 3 49E.02 5.9E-01 8.11E-01 pCilg 100.00%  RICHRCS022
NI-63 2.91E-01 U 1.8E-02 8.4E-01 1,49E+00  pCilg 91.14% RICHRC5069
TC-99 -1.71E-01 U 8.16E-01 pCilg 100.00%  RICHRC5078

8.9E-03 7.9E-01

Number of Results: E

}/&\

Z

> 5o

Result = iDL When Not Detected

{Q)ualifiers: U = Analyte result < MDA/IDL, 1018 [ § M4
J = No U qualifier and resuit <

Quanterra Analytical Services, inc
rptChemRadSample; v3.41

)



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Q?uanterra

Quanterra
2800 George Washington Way
Richland, Washington 99352-1613

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS
Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352
February 16, 2000

Attention: Joan Kessner

SAF Number : B00-014

Date SDG Closed : December 21, 1999
Number of Samples : Three (3)

Sample Type : Other

SDG Number : WO02980A

Data Deliverable : 21-Day / Summary
1 Introduction

On December 16, 1999, three other (matrix: solid) samples were received at the Quanterra
Richland Laboratory (QRL) for radiochemical analysis. Upon receipt, the samples were assigned
the following laboratory ID numbers to correspond with the Bechtel Hanford, Inc. (BHI) specific
Ds:

ORL ID# BHI1ID# - MATRIX DATE OF RECEIPT
9D6LCNI1O0 BOXSY7 OTHER 12/20/99
9D6LCP10 BOX5Y8 OTHER 12/20/99
9D6LCQI0 BOX5Y9 OTHER 12/20/99

s

1. Analytical Results’Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006

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

00029
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(g/uanterra

Bechtel Hanford, Inc.
February 16, 2000
Page 2

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

M. Quality Control

The analytical results for each analysis performed under SDG W02980A 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 Co-60 MDAs achieved for samples BOX5Y7, BOX5Y9 and BOX5Y9 Duplicate do not meet
the CRDL due to insufficient sample volumes. The data are accepted for reporting with the
MDAs achieved. Except as noted, the LCS, batch blank, samples and sample duplicate
(BOX5Y9) results are within contractual requirements.

Gas Proportional Counting

" Total Strontium by method RICH-RC-5006:
The LCS, batch blank, sampl¥s and sample duplicate (BOX5Y7) results are within contractual

requirements,

Alpha Spectroscopy

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

. The LCS, batch blank, samples and sample duplicate (BOX5Y8) results are within contractual
requirements.

Americium-241 by method RICH-RC-5080;
The LCS, batch blank, samples and sample duplicate (BOX5Y8) results are within contractual
requirements.

¢00030



Quanterra

Bechtel Hanford, Inc.
February 16, 2000
Page 3

Liquid Scintillation Counting

Technetium-99 bv method RICH-RC-5078:

The sample and sample matrix spike were switched during analysis due to a technician error.
The data were corrected for calculation. Since all sample results are significantly less than the
CRDL, the data are accepted for reporting. Except as noted, the LCS, batch blank, samples,
sample duplicate (BOX5Y7) and sample matrix spike (BOX5Y7) results are within contractual
requirements.

Nickel-63 by method RICH-RC-5069:
The LCS, batch blank, samples, sample duplicate (BOX5Y7) and sample matrix spike (BOX5Y9)
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 (BOX5Y7) 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: "

T el Wialele i
Yadkie Waddell
. Project Manager

cepola



Q}‘)uan terra

Quanterra
2800 George Washingion Way
Richland, Washingion 99352-1613

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS
Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352
February 3, 2000

Attention: Joan Kessner

i

SAF Number B0Q-013

Date SDG Closed December 20, 1999
Number of Sampies Twelve (12)
Sample Type Other (Solid)

SDG Number W02980B

Data Deliverable 21-Day / Summary
L Introduction

On December 17, 1999, twelve other (matrix: solid) samples were received at the Quanterra
Richland Laboratory (QRL) for radiochemical analysis. Upon receipt, the samples were assigned

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

ORL ID# BHI ID# MATRIX DATE OF RECEIPT
9D6GLI10 BOXSN4 OTHER 12/17/99
SD6HD710 BOXS5NS OTHER 12/17/99
9D6HD910 ,BOX5MS9 OTHER 12/17/99
9D6HDC10 "‘BOX5NO OTHER 12/17/99
9D6HDDI10 BOXS5N1 OTHER 12/17/99
9D6HDGI10 BOX5N2 OTHER 12/17/99
9D6HDX10 BOXSN3 OTHER 12/17/99
9D6HFC10 BOX5M4 OTHER 12/17/99
9D6HFK10 BOX5MS5 OTHER - 12/17/99
9D6HFR10 BOX5M6 OTHER 12/17/99
9D6HFT10 BOX5M7 OTHER 12/17/99
9D6HFV10 BOX5M8 OTHER 12/17/99

GCCGO2<
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Quanterra

Bechtel Hanford, Inc.
February 10, 2000
Page 2

1L 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
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
Uranium-234, -235, -238 by method RICH-RC-5079
Liquid Scintillation Counting
Technetium-99 by method RICH-RC-5078
Nickel-63 by method RICH-RC-5069
Carbon-14 by method RICH-RC-5022

oI,  Quality Control

The analytical results for each analysis performed under SDG W02980B 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 repotted in the same units.
IV.  Comments

Gammma Spectroscopy
~ Gamma Scan by method RICH-RC-5017:

The Co-60 MDAs achieved for samples BOX5N4, BOX5M9, BOX5M6, BOXSM8, BOX5M4,
BOXS5M7, BOX5N1, BOXS5N1 Duplicate and BOXSN2 do not meet the CRDL due to insufficient
sample volumes. In addition, notable levels of Cs-137 detected in many of these samples
increased the sample background. The data are accepted for reporting with the MDAs achieved.
Except as noted, the LCS, batch blank, samples and sample duplicate (BOX5N1) results are
within contractual requirements.

coco23 - Qlibg—



Quanterra

Bechtel Hanford, Inc.
February 10, 2000
Page 3

Gas Proportional Counting

Total Strontium by method RICH-RC-5006;

The LCS, batch blank, samples and sample duplicate (BOX5NO) results are within contractual
requirements.

Alpha Spectroscopy

Plutonium-238. -239/40 bv method RICH-RC-5010;

The LCS, batch blank, samples and sample duplicate (BOX5M9) results are within contractual
requirements.

Americium-241 bv method RICH-RC-5080;
The LCS, batch blank, samples and sample duplicate (BOX5M9) results are within contractual
requirements.

Uranium-234, -235, -238 by method RICH-RC-5079;
The LCS, batch blank, samples and sample duplicate (BOX5N4) results are within contractual
requirements,

Liquid Scintillation Counting

Technetium-99 by method RICH-RC-5078:
The LCS, batch blank, samples, sample duplicate (BOX5N4) and sample matrix spike (BOX5N4)

results are within contractual requirements.

Nickel-63 by method RICH-RC-5069:
‘The LCS, batch blank, samples, sample duplicate (BOX5NS5) and sample matrix spike (BOX5NQ)

results are within contractual réquirements.

Carbon-14 by method RICH-RC-5022;

A duplicate sample analysis result is not reported for this analytical batch due to a laboratory
clerical error.. For solid matrices, the laboratory control and batch blank samples are direct count
analyses. The LCS, batch blank and samples results are within contractual requirements.

cCgul



Quanterra

Bechtel Hanford, Inc.
February 10, 2000
Page 4

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 I.aboratory Manager, or a designee as verified
by the following signature.

Reviewed and approved:

~~gele Ubdde e

g;y,e Waddell
ject Manager

CO0C0IS



Bechtel Hanford Inc. - CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B0O0-013-17 I"m Loof L
Coktect . Company Contact Telephone N Project Coordinato
oR.t:?:hrlberyn. Niclson *Jason Adiet T 'r;toé;fT sy 0 ] PriceCode 9L, Data Turnsround
[Project Designation Sampling Location SAF No, 21 Days
103-F/DR Phase fi Below-grade Arcas Sampling and Analy Too-Bk . B00-013 AirQuality 3
Tce Chest No. Field Logbook No. COA Method of Shipment
ErC - [ -0OF81 EL-1424 R105D2280C Federal Express
Shipped To K¥V= 1. ) 5-99 Oftsite Property No. ; Bill of Lading/Air Bl No.
TMAREERA _ Quateera N{A 114
POSSIBLE SAMPLE HAZARDS/REMARKS Cool 4C Nowe Nowe Nome
Preservation
Type of Container « 6 © G
No. of Container(s) 0 0 1 :
Speciat Handling and/or Storage Volume 60mL 60mL. 60mL 60mL
—~ FCBy- 3082 | Woopic  |Sex fem (1)im | ICP Mirtala -
Sﬂeﬂll S010A
SAMPLE ANALYSIS nusions. | e
w2950 F TP/ 7I/ES
Sampie No. Malrix * Sample Date Sample Time 1.5 R pEErasT ) Fan o P DO BRRERE BRSO
JBoxsne ' Other Solid JT-16-11 1%23 X X L3 X
tRorT NS Py ]1-06-99 | 1o | »x N a Ralt O 7
f‘
£
o ——
CHAIN OF POSSESSTON Sign/Print Names SPECIAL INSTRUCTIONS Malrix
DueTime § § o @ fRecsived By DaclTme | (o] | Gamma Spectroscopy {Cobalt-60); Gamma Spec - Add-oa [Barium- -133}; lsotapic Plutosien; Y
{ee¢qf rn?a:p {-C 12-/C9F g:mﬂum 29,90 1?1’&&::&;- mAmenp:Im-ﬂl Nickel3; Carboe, 4 st
lﬂ 1‘%”5“7'07@ \over 12- !] j kzz e matels snalure P<Bs b
y I DuTs oo eut 64 Gamma Spac ana hde Toe Baniua i
\ DL ~Diruss Licpubds.
. Ta - R T=Tisnst
Relinquished By ate [Received f-'i:.'n':
- VeVegrinion
Relinquished By Daic/Tene lueeeiwd By - Date/Time XeOteer
[Relinquished By Daic/Time Inmdwaay Date/Time
e/Time
LABORATORY | Received By Tale ' Daterim
SECTION I e

5 FINAL SAMPLE | Disposal Mcthod
5 DISPOSITION

kam-ee-ou (10/99)




Bechtel Hanford Inc. " CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B0O-013-12 [Pase 1 o 1
Collector R Company Contact Telephone No. Project Coordinator
R. Fahiberg/R. Nielson Jason Adler 3734316 _ TRENT, S] Price Cede 9], Dats Turnaround
Project Designation Sampling Location SAFN : < 21 Days
105-F/DR Phase I11 Below-grade Areas Sampling and Analy | . 105-DR 000013 AirQuality O y
lee Chest No. Field Logbook No. COA Methad of Shi t
EM-Q 0871 EL-1424 R10SD2280C - Federal Express
Shipped To IR & 1 1-/6 15 Offsite Propesty No. Bill of Lading/Air Bill No.
TAREGRA-  [Diasserea M A ~ A
POSSIBLE SAMPLE HAZARDS/REMARKS Cool 4C Nome None Nome
Preservation
Type of Conlainer «a G G G
No. of Container(s) 0 0 ! !
Special Handling and/or Storage Volnme 60m]. 60mL 60mL 60mL
pa SAMPLE ANALYSIS
Yoy NE3
w2980 8 T I
Sampie No. Matrix * Sample Date Sample Time
BOXSM3 OmerSoid | |?-/¢-1% | {noS—
HdBox < Na oftar Sebed | j2-76-9% |12
SRo x5 Ml efbs Salidd |12 -06°1§ T4
JRex s ofte. Selt | 12:46-99 1300
 [S=x o N3 Ghlyrg fiol 1121617 131z _ 4 '
\1 CHAIN OF POSSESSION Sign/Print Names . SPECIAL INSTRUCTIONS . Matrix ¢
oy e B Ducltime | 6 0o [ressvedty DuteTine 1608 | 1) amma Spcarscopy (Cobai 60); Gamrna S - Addon (Bariwn-133};Tclopc Ptonio, | -etpens
tivm-8£9,90 — Total Sr; Technetiom-99; Americimm-241; Nickel-63; Casbon-14 SO=Solid
oud— o F 1cP bu:’tb‘;?ugl;u Pl o
s b of Gawng Spue, Pualigalse Woan g o
" DS=Drum Solids
L DU D LLysidls
Te=Tiawee
wi-wipe
L=Liquid
VaVeycomion
elinquished By Xeliher
[Relinquished By
LABORATORY | Received By - Tile Daie/Time
SECTION .
FINAL SAMPLE | Disposal Method Disposcd By Date/Time
DISPOSITION

\BHI-EE—OI'I (10/99)




Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B00-013-07 [Pwe ) of )
Collector v Company Contact Telephone No. Project Coordinstor
R. Fahlberg/R. Nielson Jason Adler 31734316 TRENT, 8] PriceCode 9], Data Turnaround
Froject Designation Samplisg Location SAF No. . 21 Days
105-F/DR Phase 1}l Below-grade Arcas Sampling and Analy 105-DR BO0.013- Air Quality ] y
See Chest No. Field Logbook No. COA Method of Shipment
ERA Al O 7 EL-1424 R105D2280C Federal Express
Shipped To L 1+ li-q4 Offsite Property No. Bill of Lading/Air Bill No.
POSSIBLE SAMPLE HAZARDS/REMARKS Cool 4C Nowe None Nome
Preservation
Type of Container G G G G
No. of Coniasiner(s) 0 0 ! !
Special Handling and/or Storage Volume 60mL 60mL 60ml. 60mL
= TChi- 8082 | Bowpic  [Soeitem (1) fn | ICP Mo -
Uranivmn Specia) S010A
SAMPLE ANALYSIS fomtoms. | B
; /é 3 ' 271+ (V)
md/?fdﬁ I 2V .

Sample No. Matrix * Sample Date Sample Time 2 -i'—*' Ehisind L i |5 .
Jeoxsm OtherSobd | 1~ - (¢ -9 OF32 Rox4|ive .
JBaxgms od herseldl 1y 1615 ol £ ) o ; BapdIMt |
Meox S ms od-bes Selid |12 1697 091y 2 =2 oz b
BoX Sm1 rdbhae Salcf |12 -20-TY ag115_ Dl 2\ 7 Bey 4
| Boxsm @ lotier sokd -3 1 9391 X D 4/;51/ Boxy|Wb

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS ] Mairix
DuelTime | oo [Recoves "™ 80D | (1) Guunma Speciroscopy (Cobal-60}; Gamme Spec - Add-on (Basium-133}; Isolopic Phutosiwen; | 5500,
$-19 Strontium-$9,90 - Total Sr; Technetium-99; Americium-241; Nickel-63; Cacbon-14 03084
Duefl'rru § =Shalge
o £ 1P makis, qualiac v P e
sun mrﬁ (230 °“*° rAnaline for Pegs s
J{ Sub-of Gunme Speei Gralina Tlag thanifur |osomsme
D wDrwan Liquids
T=Theet
,?W?/I yeva]
VaVegetmion
lkefinwi.llled By Date/Time By Date/Time XeOshar
[Relinquished By Date/Time rlnv-llly Daie/Time
LABORATORY | Received By Tide Date/Time
SECTION . :
FINAL SAMPLE | Disposal Method Dispased By Date/Time
DISPOSITION

BHI-EE-011 {10/99)




R 4

Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B00-013-52 I"'“ 1 o1
Coll?!.e;?hl; herg COJI:;:"RXCE:: et Te;:'gf:; :GNO- '?Ir!‘g;:'ll',cs?wi"‘“ 91, Data Turnaround
ject Desipnati Sampling Locati SAFN o 21 Days
r‘;jt)cst-Fm:nP';n.als':,';ll Relow-grade Arcas Sampling and Analy " IuI;-l)’lll e 100-0 l';‘ Alr Quality ’
Ice Chest No. Field Loghook N COA Methad of Shipm
e a4 .00RX i M R105D2280C Federa Express
Shipped To® 1 12:40 A4 onm Property Ne. Bill of Lading/Air Bill No.
—mechs (Yuaneerh Rich. . N A / N[ A
POSSIBLE SAMPLE HAZARDS/REMARKS Nome Neme
Preservation
Type of Conisiner % G
No. of Container(s} ! !
Special Handling and/or Storage Volume 60mlL 120mL
ICP Metals - |See hem(1)im
) / / 4010A Specia)
5 DC\-— SAMPLE ANALVSIS m ’ 28 {Supeace) | Itructions
. Meraery -
. 7471 -(CV)
W0 E0A J4L 20012 I N
Sample No. Matrix * Sample Date Sample Time [{¥3RIDAF |95 BICUAS rﬁ@q FAp [ i
goxsy? D [, LEAJ | omersoie | ja_-4q-99 (B2~ | X Rox | NS
Boys YeOULP] otiey 12-42:99 1133y | X Rox [Hns
Roxsy 1DbLg|ottar 12:47-99 1346 | X Box |ywns~
0
ife) =
CHAIN OF POSSESSION Sipn/Trint Names SPECIAL INSTRUCTIONS .- _ Matrix
Rljmished By DateTime | 577 hed By OHETIME 1£757 | (1) Gomma Secctroscopy’ [Cobalt-60}: Gamma Spec - Add-om [Faciven-133}; Isctogic Phetetomm; et
v, (211.99 e |- (21279 Strostim-49.90 - Total e Techactiun-59; Americhun-21; Mickel 83 c-cm.u s
ipyuished Ry Date Ti v Py Date Time re 7/ L s‘ -'u:::
- 20491 [03D 5 14 Dﬂ’q q [p1» {’ N l 03 o-em
ishell Ry Dlie'Tim‘e Rer€ived By e’lime DS« Do Sab
| , o AU tey D000 Py Jam - s ]
Relinquished By DateTime lllmi\ullh‘ l loo¢ p/yD’ﬂ"’ ' _ c ]'-]’ we
p—— Ve pctavem
clinquished By Date Tome Received By Date Time ‘TﬂT SI Z‘ Xrb
_— ch v’
[Refinquished Py Dot/ Tme kamd By Date Time
LABORATORY | Received By Titke Date/Time
SECTION - .
INAL SAMPLE | Disposal Method Disposed By Date/Time
- DISPOSITION

&nse-on (10m9)




Appendix 5

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

RADIOCHEMICAL DATA VALIDATION CHECKLIST

A
1 vaLioaTION l A B Cy 0 E
LEVEL:
PROJECT: LOS F/PR | pava packasE: W0 2870 AN
vALIDATOR: T L[ te: XRES DATE: "2 /29[ o0
CASE: _ SDG: ‘A._) o=2%%c iw—@
ANALYSES PERFORMED
0 Growe 0 Strontium-80 QO Technetium-99 O Alphs O'Gemmae
Alpha/Beta Spectroscopy Spectroscopy
O Total Uraniumn a Rldfumzz O Tritium (W]

sampLES/MATRIX (IROXS N BoX5U5  ROXS UG ROARALY?
faoxo58  BOXS5UI RoXSNO RoXSUI  BoxSo2
BoxsSA  BexSUY  Rok SUS RIXEYT]  Box5¥%
| R oxs$9

< olhid)

1. Completeness . . ... ......

Technical verification forms present? . . . .. .......Yes No (ff@ii)

Comments:

2. Initiﬂ] ca]‘lbration L L] L ] [ ] - a » - [ ] [ ] . L] L 3 * - [ 2 L] L] L] L] L] L] L] N/A

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

Initial calibration acceptable? . . ., . ...........Yes No N/A
Standards NIST traceable? . . . ... ............Yes No N/A
Standards Expired? . ... .................Yes No N/A

Comments:




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

3. Continuing Calibration .ﬁﬂ/}\

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

Comments:

4.B1aﬂks...'......-.........-.........UN/A

Method blank analyzed? . . . . . . v v v v i v o v v o o o & N/A
Method blank results acceptable? . . ... ... e e e e Yes o) N/A

Analytes detected in method blank? .

e fes) No N/A
Field blank(s) analyzed? ... .. .. .. ¢ . ¢ v e v o { No N/A

Field blank results acceptable? . . . . . . . .. .. .. .. Yes QE::) N/A
Analytes detected in field blank{(s)? . ... . .. . . .. No N
Transcription/Calculation Errors? . . . . & v v ¢ v ¢ ¢ « o & Yes No
tomments: Awaul — F UMt A2L

SR-90 = 3 Y7 =99 TRluk et
Tolek 023y VBT 0 -L3 & F<-97 n @

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

Matrix spike analyzed? ... ...
Spike recoveries acceptable?
Spike source traceable? . . . . . . . 4 v 4 e 4 e e o . .
Spike source expired? . . . & . 4 s i i 4 4 4 b 4 e e e e
Transcription/Calculation Errors? .

Comments:__ |R — Q[‘{
ol oF Tt it wmain = s b b
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6. Laboratory Control Samples .

LCS analyzed? . . . . . . . ...
LCS recoveries acceptable? . . .
LCS traceable? . . . . ¢ .+ . . .

Ll L] - - L] - L] L L] - - L L] * ... - DN/A

L] - L] L ] L] - L] L] L] L] L] . L4 Y @N/A
L - L] L] L] - L] L » L - » .@ No N A

e s s « « « Yes No

Transcription/Calculation Errors?2 . . . . . v v ¢ ¢« o + - . . Yes No
Comments: C (Y R —in > — ] '
gtk  1n B ok

7. Chemical Recovery . . . . . .

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

Comments:

8. Duplicates . . « ¢ « o « + &

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

T e e s s e s i e e e e e .. ONA

N/A
e e e e e e e ..@No N/A
e e e s s s s s s s s« o Yes No@

Comments: V\U(LOAAEL QV\

aﬂa-ﬂavﬁ- ol
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9. Field QC Samples . .. ... e e e e e e e e e s oo oo ON/A
Field duplicate sample(s) analyzed? . . . . « « v ¢« « ¢« o « & Q No N/A
Field duplicate RPD values acceptable? .. .. . .. s e e No N/A

Fie‘d Sp]it Samp!E(S) and]YZEd? * 8 8 » 8 ¥ B & & ¢ o+ s 2 & YESﬁ&
A

Field split RPD values acceptable? . . . . ¢« .+ « 4+ s+« Yes N
Performance audit sample(s) analyzed? . . . . . . . . . . . . Yes Z§§>

N
Performance audit sample results acceptable? . ... ... . Yes No
Comments: ‘

10. Holding Times

Are sample ho1diggRtimes acceptable? . . . .. ... ... No N/A

Comments:

11. Results and Detection Limits (Levels D & E) .« « « o « v « « = . ON/A

Results reported for all required sample analyses? . . . @ No N/A

Results supported in raw data? . .. . ... ... ... .. Yes No@
Results Acceptable? . . . . . .. ... ... ... No A

Transcription/Calculation errors? . + & « « &« v ¢ v 0 ¢ o & & Yes No
MDA's meet required detectign limits? . . ... ... ... . Yes @ /A
Transcription/calculation errors? . . . . . v « o .. . . . . Yes No

Coments:ﬁé—’—%ﬁ-@r—%_\ over MOL-
~Nre=0 /
e S— L
5 MY, me, Vi _
185 MY s, M Ny NS YT Y

e
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Quanterra

BLANK RESULTS
LAB NAME: QUANTERRA, Richtand SDG /RPT GRP: W02980B | 9682
LAB SAMPLE ID: DeEM1W11B MATRIX: OTHER
COUNTING TOTAL . REPORT METHOD
ANALYTE  ResuLT Q ERROR(2s) ERROR(2s) MDAIDL yNIT YIELD  NUMBER
AM-241 1.68E-02 J 1.8E-02 2.0E-02 1.52E-02 pCilg 73.21%  RICHRCS5080
Number of Resuits: TI:_-
’!
Result = IDL When Not Detecled Quanterra Analytical Services, Inc
{Q)ualifiers: U = Analyte result < MDA/IDL, tChemRadBlank; v3.41
J = No U qualifier and result < RDL 000049 rpivhe
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Date: 29 February 2000

To: Bechtel Hanford Inc. (technical representative)

From: TechlLaw, Inc.

Project: 105-F/DR Phase Ill Below-grade Areas Sampling and Analysis - Concrete
Subject: Inorganics - Data Package No. W02980-QES (SDG No. W02980)

INTRODUCTION

This memo presents the results of data validation on Data Package No. W02980-
QES prepared by Quanterra Environmental Services (QES). A list of samplas
validated along with the analyses reported and the method of analysis is provided
in the following table.

S 8 atu-m
|| BOXSM4 | 12/16/99 Solid c See note 1
“ BOX5Mb5 12/16/99 Solid Cc See note 1
|l BOXEME 12/16/99 Solid C See note 1
|| BOX5M7 12/16/99 Solid Cc See note 1
|L BOX5M8 12/16/99 Solid C See note 1
BOXS5M9 12/16/99 Solid c See note 1
BOX5NO - 12/16/99 Solid C See note 1 “
|| BOX5N1t 12/16/99 Solid c See note 1
BOX5N2 12/16/99 Solid - Cc See note 1
BOXEN3 12/16/99 Solid c See note 1
|l BOXE5N4 12/16/99 Solid c See note 1
BOXENS 12/16/99 Solid Cc See note 1 “
BOXEY7 | 12/17/99 Solid c See note 1 ||
BOXs6Y8 12/17/99 | Solid c See note 1
BOX5Y9 12/17/99 Solid C _____Seenote 1

- ——————  ——— —
1 - ICP metals by 6010B (lead); mercury by 7471A.

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

c0c001



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 and 28 days for mercury.

All holding times were acceptable.

e Blanks
Preparation Blapks

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 resuits, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"
and al! 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 biank are
qualified as estimates and flagged "J". If the sample results are greater than
ten times the absolute value of the preparation blank, no qualification is
necessary.

All preparation blank results were acceptable.

00000<2



One equipment blank (BOX5NQ) 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 Spil

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fal! 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.

Due to the lack of a matrix spike analysis, the lead results in samples BOX5Y7,
BOX5Y8 and BOX5Y9 were qualified as estimates and flagged “J”.

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.
Eield Dupli S |
One pair of field duplicate samples {samples BOXEME6/BOWSEM7) 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

c00003



duplicate. All field duplicate results were acceptable.

e Analytical Detection Levels

Reported analytical detection levels are compared against the T05DR PQLs to
ensure that laboratory detection levels meet the required criteria. All reported
laboratory detection levels met the analyte specific PQL. '

e Completeness

Data package No. W02980-QES (SDG No. W02280) was submitted for validation
and verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to the lack of a matrix spike analysis, the lead results in samples BOX5Y7,
BOX5Y8 and BOX5Y9 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.

~ BEFERENCES

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 Il 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 BHI
validation SOW are as follows:

uJ

BJ

UR

NJ

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

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

Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated

- concentration is an estimate, but the data are usable for decision-making
" purposes.

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

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

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

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

Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications (i.e., usable for decision-making
purposes).

0C000C6



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: W02980 REVIEWER: | DATE: 2/29/00 PAGE_1 OF_1_
TLI
COMMENTS:
" COMPOUND QUALIFIER | SAMPLES AFFECTED| REASCN ||
Lead J BOXS5Y7, BOX5Y8, No MS analysis
BOX5Y9

- —
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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010000

INORGANIC ANALYSIS, SOLID MATRIX, MG/KG Page__1 of 1
Project: BECHTEL-HANFORD
Laboratory: Quanterra
Case |sbG: Wo2980
Sample Number BOXSMA BOX.SMS BOX5ME BOXEMT BOXSME BOX5M3 BOXENO BOXSN1 BOXEN2
Location
Remarks Duplicate E. Blank
Sample Dats 12/16/99 12/16/99 12/16/939 12/16/9% 12/16/99 12/16/99 12/18/99 12/16/99 12{16/99
Inorgarnice CRDL _|Result Rasult Resudt Rasult Result Result Rasult Rasult Rewult Rasult
Mercury 0.08] 0.040 0.10 0.077 0.094 ND 0.019 5.9 0.32 15.4
Laad 0.5 4.6 12.7 17.5 215 19.0 2.3 7.5 134 218
Sample Numbey BOXSN3 BOXS5N4 BOXSNS BOXSY7 BOX5Y8 BOX5YS
Lecation -
Remarks
Sample Dats 12/16/99 12/16/99 12/16/99 12/17/99 12/17/99 12/17/99
Inorganics CRDL [Aewit Result Rasult Result Result Resuht Rasult Rasult Resuit Result
Marcury 0.08 0.52 0.078 0.96 0.1 017 0.40
Lead 0.5 4.0 8.3 8.0 6.4 4.5 1.6




BECHTEL HANFORD, INC.
Client Sample ID: BOXSM4

TOTAL Metals

Lot-Sample #...: F9L200157-001

Date Sampled...: 12/16/99 Date Received..: 12/17/99
REPORTING
PARAMETER RESULT LIMIT UNITS METEOD

Matrix.......: SOLID

PREPARATION-  WORK
ANALYSIS DATE ORDER #

Prep Batch #...: 0010413

Mercury 0.040 0.033 mg/kg SWB46 7471A
Dilution Factor: 1 '

-

Prep Batch #...: 0011206

Lead 4.6 0.30 mg/kg SW846 6010B
Dilutien Factor:s 1

c0c011

01/10/00 D6LQ3105

01/11/00 D61O3102

?5)00
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Client Sample ID: BOXSMS

TOTAL Metals

Lot-Sample #...: F9L200157-002 Matrix.......: SOLID
Date Sampled...: 12/16/99 Date Received..: 12/17/95%

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

Prep Batch #...: 0010413
Mercury 0.10 0.033 wg/kg SWB46 7471A 01/10/00 DELOK103
Dilution Factor: 1 "

Prep Batch #...: 0011206
Lead 12.7 0.30 mg/kg SWB46 6010B 01/11/00 D6LOK102
Pilution Pactor: 1

@/19/‘30
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BECHTEL HANFORD, INC.

Client Sample ID: BOXSM6

TOTAL Metals

Lot-Sample §#...: F9L200157-003

Date Sampled...: 12/16/99

Date Received..: 12/17/99

Matrix.......: SCLID

REPCRTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE OCRDER #
Prep Batch §#...: 0010413
Mercury 0.077 0.033 mg/kg Swgae 7471A 01/10/00 D6LQL103
Prep Batch #...: 0011206
Lead 17.5 0.30 mg/kg SWB46 6010B 01/11/00 D6IQL1ID2

000013
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BECHTEL HANFORD, INC.

Client Sample

ID: BOXSM7

TOTAL, Metals

Iot-Sample #...: FSL200157-004 Matrix.......: SOLID
Date Sampled...: 12/16/99 Date Received..: 12/17/99
REPCRTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOQD ANALYSIS DATE ORDER $#
Prep Batch #...: 0010413
Mercury 0.094 0.033 mg/kg SWB46 T471A 01/10/00 D6LOM103

Dilution Factor: 1 .
Prep Batch #...: 0011206
Lead 21.5 0.30 mgq/kg SW846 6010B 01/11/00 DeLCM102

Dilution Factor: 1

00001l
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BECHTEL HANFORD, INC.

Client Sample ID: BOXSMB

TOTAL Metals

Lot-Sample #...: F3L200157-005

Matrix.......: SOLID

Date Sampled...: 12/16/99 Date Received..: 12/17/99
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHQD ANALYSIS DATE ORDER #
Prep Batch #...: 0010413
Mercury ND 0.033 mg/kg SW846 7471A 01/10/00 DELON103

Dilution Factor: 1 .
Prep Batch #...: 0011206
Lead 19.0 0.30 mg/kg SWB46 6010B 01/11/00 DELON102

Dilution Factor: 1

c0C0LS



Lot-Sample #...: F9L200157-006

BECHTEL HANFORD, INC.
Client Sample ID: BOXSM9

TOTAL Metals

Matrix.......: SOLID

Date Sampled...: 12/16/99 Date Received..: 12/17/99
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 0010413 .
Mercury 0.019 B 0.033 mg/kg SW846 7471A 01/10/00 D61QP103

Dilution Factor: 1 .
Prep Batch #...: 0011206
Lead 2.3 0.30 mg/kg SW846 6010B 01/11/00 D61QP102

Dilution Factor: 1

NOTE(S) :

B Estimated result. Result is less than RL.
Results and reporting limits have been adjusied for dry weight,

00016



BECHTEL HANFORD, INC.
Client Sample ID: BOXSNO
TOTAL Metals

Lot-Sample §#...: F9L200157-007 Matrix.......: SOLID

Date Sampled...: 12/16/99 Date Received..: 12/17/99
REPORTING PREPARATION- WORK
PARARMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #

Prep Batch #...: 0010413
Mercury 8.9 0.33 ma/kg SW846 7471A 01/10/00 DELQV103
Dilution Factor: 10 1

Prep Batch $#...: 0011206
Lead 7.5 0.30 mg/kg SwWe46 6010B 01/11/00 DeLOV102
Dilution Factor: 1

C

/i
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BECHTEL HANFORD, INC.

Client Sample ID: BOXSN1

Lot-Sample #...: F3L200157-G08

Date Sampled...: 12/16/99

TOTAL Metals

Date Received..: 12/17/99

Matrix.......: SOLID

REPCRTING PREPARATION- WORK
PARIMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE CRDER #
Prep Batch #...: 0010413
Mercury 0.32 0.033 mg/kg SWB46 TAT7T1A 01/10/00 D6LQW103
Dilution Factor; 1 %
Prep Batch #...: 0011206
Lead 134 0.30 mg/kg EW846 6010B 01/11/00 DeLQW102
Dilution Factor: 1
1
1
295 / o
C0G018 006097



BECHTEL HANFCORD, INC.
Client Sample ID: BOXSN2

TOTAL Metals

couo029

Lot-Sample #...: F9L200157-009 Matrix.......: SOLID
Date Sampled...: 12/16/99 Date Received..: 12/17/99
REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 0010413
Mercury 15.4 0.33 mg/kg SwB46 7471A 01/10/00 D6eLOX103
Dilution Factor: 10 .
‘Prep Batch #...: 0011206
Lead 218 0.30 mg/kg SWE846 &010B 01/11/00 PeLQX102
Dilution Factor: 1
H
)



BECHTEL HANFORD, INC.

Client Sample

ID: BOXSN3

TOTAL Metals

Lot-Sample #...: F9L200157-010 Matrix.......: SOLID
Date Sampled...: 12/16/99 Date Received..: 12/17/99
REPORTING PREPARATION- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 0010413
Mercury 0.52 0.033 mg/kg SWB46 7471A 01/10/00 DELR0103

Dilution Factor: 1 .
Prep Batch #...: 0011206
Lead 4.0 0.30 mg/kg SWB846 6010B 01/11/00 DELRO102

Dilution Factor: 1

COGCZ0



BECHTEL HANFORD, INC.

Client Sample

ID: BOXSN4

TOTAL Metals

Lot-Sample #...: F9L200157-011 Matrix.......: SCLID
Date Sampled...: 12/16/99 Date Received..: 12/17/99
REPORTING PREPARATICON- WORK

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 0010413
Mercury 0.078 0.023 ma/kg SW846 7471A 01/10/00 D6LR1103

Dilution Factor: 1 .
Prep Batch #...: 0011206
Lead 6.3 0.30 mg/kg SWB46 6010B 01/11/00 D6LR1102

DPilution Factor: 1

000021
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BECHTEL HANFORD, INC.
Client Sample ID: BOXSNHS

TOTAL Metals

Lot-Sample #...: F9LZ00157-012 Matrix.......: SOLID
Date Sampled...: 12/16/99 Date Received..: 12/17/99

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

Prep Batch #...: 0010413

Mercury 0.96 0.033 ma/kg SWB46 7471A 01/10/00 D6LR2103
Dilution Factor: 1 !

-~

Prep Batch #...: 0011206

Lead 6.0 0.30 ma/kg SWB46 6010B 01/11/00 D6LR2102
Diluticon Facter: 1

000022 23



BECHTEL HANFORD, INC,

Client Sample

ID: BOXS5Y7

TOTAL Metals

Lot-Sample ¥...: FoL230207-001
Date Sampled...: 12/17/99

Date Received..: 12/20/99

Matrix.......: SOLID

REPORTING PREPARATION- WORK
PARRMETER RESULT LIMIT UNITS METHCD RRALYSIS DATE ORDER #
Prep Batch $#...: 0007336
Lead 6.4 0.30 mg/kg SW846 6010B 01/07-01/10/00 D6TCG101

Dilution Factor: 1

Prep Batch #...: 0010413
Mercury 0.11 Q0.033 mg/kg

Dilutien Factor: 1

SW846 7471A

000023
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Lot-Sample #...: F9L230207-002
Date Sampled...: 12/17/%%

BECHTEL HANFORD, INC.
Client Sample ID: BOXSYS

TOTAL Metals

Date Received..: 12/20/99

Matrix.......: SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER #
Prep Batch #...: 0007336
Lead 4.5 0.30 mg/kg SWB46 6010B 01/07-01/10/00 D6TD3101
pilution Factor: 1 '
Prep Batch #...: 0010413
Mercury 0.17 .033 mg/kg SWe46 7471A 01/10/00 DeTD3102

Dilution Factor: 1

GOGO2Y

Z/Zs 1417

Ano



PARAMETER

BECHTEL HANFORD, INC.
Client Sample ID: BOX5Y9

TOTAL Metals

Lot-Sample §#...: F9L230207-003
Date Sampled...:

Matrix.......: SOLID

PREPARATICN- WORK
ANALYSIS DATE ORDER #

Prep Batch #...:

Prep Batch #...

12/17/99 Date Received..: 12/20/9%
REPORTING

RESULT . LIMIT UNITS METHOD
00073

11.6 0.30 mg/kg SWB846 6010B

Dilution Factor: 1 .

0010413

0.40 0.033 mg/kg SW846 7471A

Dilution Factor: 1

GOGORS

01/07-01/10/00 D6TDP101

01/10/00 D6TDP102



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Quanterra Incorporated
13715 Rider Trail North

Earth City, Missouri 63045

314 298-8566 Telephone
314 298-8757 Fax

Bechtel Hanford Incorporated
3350 George Washington Way
Richland, Washington 99352
January 17, 2000

Attention: Joan Kessner

CASE NARRATIVE

Quanterra

Environmental
Services

Quote Number
SDG

Number of Samples
Sample Matrix
Data Deliverable
Date SDG Closed

33811

W02980

Fifteen (15)

Solid

Summary
December 20, 1999

II. Introduction

Between December 17, 1999, and December 20, 1999, fifteen (15)

“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 on 12/18/99 at 8 degrees C (COC #s B00-013-07;

-12; -17), and 12/20/99 (COC # B00-013-52) at 4 degrees C. See the attached Sample Surnmary
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: ICP Metals - 6010 Super Trace - Lead
Mercury - 7471 - CV
PCBs - 8082

Deviation from Request: None

00C0%



@uanterra

Bechtel Hanford Incorporated
January 17, 2000

Quote Number: 33811
SDG: W02980

Page 2

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 Splke
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.

LR
There were no non-conformances or comments associated with the
metals data for this SDG.

PCB: A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparatlon batch per the
protocol for this analysis.

Method 3545 (ASE) was used as the extraction method. The RPD for
Aroclor 1016 in the MS/MSD is outside of control limits. Aroclor 1260
in the MS/MSD is slightly over the calibration range due to a hit in the
sample for this Aroclor.
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Quanterra

Bechtel Hanford Incorporated
January 17, 2000

Quote Number: 33811
SDG: W0298Q

Page 3

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 Laboratery Manager or a designee, as
verified by the following signature.

Reviewed and approved:

St idd

Marti Ward
St. Louis Project Manager
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SAMPLE ANALYSIS

JAL 200124

{Lend);

Mescary -
A -(CV)

tw A iitic /.75 [1‘% Zt‘(;
Bechiel Hanford Inc. CHAIN OF CUSTODWSAMPLE‘A&ALYSTS‘REQGFST B00-013-52 [fee= L of 1
P e Coie T e e
roject Designation Sampling Location SAFN H i 21 Days
105-F/DR Phase Ill Below-grade Arcas Sampling snd Analy |  105-DR B00-013 Air Quality [}
Ite Chest No. Field Logbook Ne. COA Method of Shi t
ERA 44 -00 R EL-1424 R105D2280C Federal Express |
Shipped ToR T 2348 44 ' Offsite Property No. Bill of Lading/Alr Biil No.
—mamechr (\yanteerd Ridh !A |
POSSIBLE SAMPLE IIAZARDS/REMARKS Mowe Nows
Preservation
Type of Container G %G
No. of Conlainer(s) ! '
Special Ilandling and/or Storage Volume 120mL
e IC? Metaly -
Spé AL Hlop -1,

Sample No. Matrix * Sample Date Sam@e Time At | Tt L-p i _'1:~- 3__:_':1-'?3.;..{-3: £ ';‘ L
BOXsY7 1) |, LC Other Solid 1-17-99 12472~ / Kff .!H'fé— / (()‘5“/' 22X |HNS
ABoys 2 ObllP| oliuegaleh] 12-172:99 [13RY ins / [LZ_L Rox |H NS~
E oYy D(:Lfas_-{;k_.»;__‘,a 12 17-99 |13 I qu P"_ILL' \!/ 1L ‘l’( Bax lywns-
2 - | -
d CHAIN OF POSSESSION Sign/Trint Names SPECIAL INSTRUCTIONS . P Matrix *
[ijrauished By DaicfTime | &7} ed By DHETImE 1£157 | (1) Ganma Spectrascopy (Cobah-60]; Gammna Spec.- Add-on (Barisn-433): Iastopic Phuosiurn; o
(2:11:%9 ﬁ ﬂ-? - {2.-17-97 Strostinen-$9,50  Total Sr; Technctiwm-99; Americiams-241; Nickel-63; Carbon-t4 \Ovsatid
R Date/Time I'a ) / / « Vg fv-ss:::
un 13.-9044 [p1z €4 J/ oo
S . NIb3 =
. il lisey Thaal gy Jam > s
- M |_/ T l’lw_ne
Rty gshed by Da/Time wciyelby ] ] %}M 4 0, l‘-}’ o
12-20- : 122299 OYco 15T SR~ i
IR Simaprished By e/ Tine < By " DaterTime Nece
z TQ v’
dlinquished By Date/Time Ikumd By Dute/Time
]
PABORATORY | Received By Tie Date/Time
SECTION . —
PINAL SAMPLE | Disposal Method Disposed By
DISPOSITION

BHI-EE-011 {10/99)
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B00-013-07 [P { o |
"R FabtbergR. Nictson son Adiet vt RN S | prcecode 9L Data Turnaraue
Project Designai Sampling Location SAF No, ; ; 21 DayS
" 103-F/DR Phase it Below-grade Areas Sampling and Analy 105-DR BO0-013° Air Quality ]
ice Chest N Field Logbook N COA Method of Shipment
e oj-:}i(' Qe -OK 7 B RI0SD2280C Federal Express
Shipped To {949 Offsite Property No, Bill of Lading/Air Bill No.

g i N (R N(A —
POSSIBLE SAMFLE HAZARDS/REMARKS ot | om Nome e
Preservation
Type of Container G 6 % G
No. of Conininer(s) o 0 1 !
Special Handling and/ar Storape Volime GomL. 60mL S0mL &0ml.
— FCBs 32 | gmpors: o e (11 [IVCE Nt
. i i Sperial
WAk tinpingetiond 7RI race)
SAMPLE ANALYSIS | e ;
s e 3 i e
wa?7FO TS [l 0% | _

Sample No. Malrix ¢ Sample Date - - Sample Time | AFrTEHR AV g R Wm t pAndLs mw i \
BOX5M4 Olher Solid o T [ ey i GEYO ] X X pa) X Rox4live
RBaxims od harseldl 11 1648 Of5g X x = K Bapy
Rox S mé ot b Solid 112 1697 3:’{,;- j’: KA ; gz:“ t‘;’:’
BoX Zm7 ebhae Sl |IL20-13 X | .

Boxsm @  loftes sakd | 21493 111 ln : A O PA pATE BogulN6__
CHAIN OF FOSSESSION Sign/Print Names Y/ SPECML INSTRUCTIONS _ '8
Relinquished By DuefTime | Qoo [Received By DueTime | 6o Spectroscopy {Cobaf1-60); Gamma Spec - Add-on {Barium-113); Isolopic Plwionium; b
il? IRt lles 1216498 | Ref 1=  |T-i49% o 89,90 — Totad S5, Technivn 99, Americiom-241; Nicket-€3, Carbom-14 ;.E'."."
wwﬂsﬁ T T3 IR I (a7 0wt o€ 14T el analize R PCgs he
Rew = AT 127 ﬁffmm; =i Due/Time y sud- of Gunme Spee i Gualina Tlag Wanitin~ 3:%::-%
* ' 'q q\( bl -qu cf ' '?"-;im: e
i By . Datc/Timel {{. JoT A /£ wi-tie
K T4 it % P
Date/Tims By ime
"C Kehinquished By Date/Time Il\sdvdnv Duc/Time
C
Title Dute/Time
NORATORY | Received By _
SECTION .
: DatciTime
AL SAMPLE | Disposal Method Diaposed By
ISPOSITION

BHI-EE-D11 (10/59)
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BO0-013-12 [Faee 1 of 1
Collector Com Contact Telephone N
R. Fahiberg/R. Niclson Jason Adics s TRAT SyraiRater | price Code 9L, Data Tarnarcun,
Project Designasion Ssimpling Location . . 21 Days
10S-F/DR Phase 11l Below-grade Arcas Ssmpling and Analy | . 105.DR B00015 Air Quality ] y
Ice Chest No. Fleld Logbook No. coA Method of Shipment
[l 687 EL-1424 R105D2280C Federa Express
Slllpptd To IQ [z Ié—‘lﬁ] Offsite Propesty No. Bill of Ladiag/Air Bill No.
Al A A
POSSIBLE SAMPLE HAZARDS/REMARKS coite | v ot
Preservation None i
Type of Contsiner *a x 0 *a \
No. of Container(s) ¢ e ! ! \
Special Handiing snd/or Storage Volame OmL 60mL S0mL 60mL.
PCBi-0082 | kowpic  [See item (1) | ICP Metals -
Uraslum Specisl 6010A
SAMPLE ANALYSIS i, | Gopenrd
SO /3 =,
I - V)
| w274 J 7 L /T ‘ f . .
Sampie No. Matrix * Sample Date Sample Time ATV Ry K i“ 4 1 T ¥ i %ﬁf ‘2’:‘{5 TE
BOX5M9 Other Solid 1¢-/6-15% lag 5 X It X |5‘9x ¥ N&
IBoXxs Na_ otear Sopyed | |2 [6-99 1225 X (X X &
Re XM ofher Selidd | t2 1615 1T iy X X
Rexsa~ oftac Selst | 12:06-99 1300 x|l kI
B N3 G bhtrelid |10-161Y LTI R U N> B ; _
CUAIN OF POSSESSION Sign/Print Names ____ Y |sPeciAL nsTRUCTIONS _ Matrix *
R“"“““E""'d By Daic/Time |6 0o d [-C. 1z e | 0¥ (1) Gamma Spectroscopy {Cobalt-60}; Gamma Spec - Add-on [Dasium-133); Isotopéc Phulonien; e
[y o€ ‘163 L_T tines-89,90 — Total Se; Technetiom-99; Americham-241; Mickel.63; Carbon-14 S0-Soli
‘ﬂkel wished Dy - Da%aﬁm? N 'an TR s G & A RO S P badele;, duna j;3.e. PSBs o
Fs ]
S UL [LJ C_ (2171 c( O 13D AT S nt mas i 1 /o s f of Ornng Spec, FualipaTsa u..,..,-,‘,_t E?;:nmh"‘l
' DU =lrvm Liquide
b2/ 9-5% Ehiond
S i
Xwlhey
[Retinquished By
LABORATORY |Received By DT
SECTION ‘
FINAL SARIPLE | Disposal Method Disposed By DeterTime
DISPOSITION

8HI-EE-011 {10/99)
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Bechtel Hanford Inc.

CHIAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

B00-013-17 [Pe 1 of 1

olfector Company Contsct Telephone Neo. Troject Coordinator
R. Fahiberg/R. Niclson Jason Adier 3134316 m"gutn 5) ' Price Code 91, Data Turnzsound
roject Designalion Sampling Locaiion SAF No. . . ; 21 Days
r 105-F/DR Phasc fl Below-grade Arcas Sampling and Analy 105-DR D00-013 Air Quality (] |
lce Chest No. Field Logbook No. COA Method of Shipment
ERl -<leO8 . EL-1424 R105D2280C Federal Express
Shipped To K= j2.. ¢ -99 Ollsite Property No. ; Bill of Lading/Air BUINe.
AL Quafsura Nig N/
POSSIBLE SAMPLE HAZARDS/REMARKS cotsc | Mom voe | Nowe |
Preservation ]
Type of Container @ @ 0 G
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Inswacions. | {Soperivace)
SAMPLE ANALYSIS <
SO~ Z 4 v e O
Sample No. Mairix * Sample Date -Sample Time  [TUIEAT PR LT TOUSEL CETUT LR
BOX5N4 Other Solid 12-16-49 1%2y X 1
— v I
RorT NS gitarsoby| 11-/6-99 | 1%Ba [N 3
h
AN D
e
4 v e M'uix [
CIIAIN OF POSSESSION Sign/Priut Names ISPECIAL INSTR ONS
Relinquished By Date/Time |éca ived By DaeiTine | £ oo . . . . ic Plotoniem: Ly
(1) Gamma Speciroscopy {Cobalt-60); Gamma Spec - Add-on (Barium-133); bsotopic 3 SE=Scdiment
%Lf?-éh_&% teqerr | ifef [-C 1S E Swontiom-89,90 - Total Sr; Technetiun-99; Americiom-241; Mickel-63; Corbon-14 oo
Relinquishey Bt © ot jvedd Date/Time . G s rsmpe
122798 Jorzn R hoven 12199 k1zn| o =& 1eP mehels qualier P<Bs
T R . DatelTime et o f Gamme Spac guahar Tre Waadun|t
C{ s q q ‘ . DL=Drm Liywids
» - X TaTire
wisWipe
{' Lottt
vaVegedon
N=Dnhcy
By Dute/Time By DatefTime
I B TN Dute/Time -
LARORATORY Py’ ST ( 4§I;ﬁ e R
SECTION i —
FINAL SAMPLE | Dispossf Method Dispased By DaterTs
DISPOSITION
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Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-3SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

'VALIDATION A 8 | @ D E
LEVEL: -
PROJECT: / OSDMR DATA PACKAGE: (MO 3¢
vaLipator: L ( wms: Qe DATE:
CASE: SDG: . (A029%0
ANALYSES PERFORMED
0 cupace O CLPIGFAA O clhMg O CLP/Cyanide a Q
“u#w.usncv [ SW-B4&/GFAA \flsw-ﬂicﬂ-lg O sw-848 la (a]
. Cyanide

SAMPLES/MATRIX  Ched <t

Roxsmy  PexsMs  “@orSme Baxsuz @y Gur
Rax sme Rox s Raxs il RoxSuz  (BIxSUI
Roesud  RexSE 1 0577 [JdXOHE  BOKSYY

-

Sotf

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE .

Is technical verification documentation present? . .. .. .. Yes No @
Is a case narrative present? . . . 4 4 vt b s b e ee . e 5 No N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . ¢« ¢« ¢« & ¢ « « &« @ No N/A
Comments: :

1
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WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? . . . . Yes
Are initial calibrations acceptable? . ... ... .. ... . Yes
Are ICP interference checks acceptable? . . . . ... ... . . Yes
Were ICY and CCY checks performed on all 1nstruments? .« o« o o Yes
Are ICV and CCV checks acceptable? . . . ¢« ¢« v ¢ ¢ ¢ o.0 o « « YeS5
Comments:

4. BLANKS .
Were ICB and CCB checks performed for all applicable analyses? Yes No [ N/A
Are ICB and CCB results acceptable? . . . . . . ... ... . . Yes No \N/A

Were preparation blanks analyzed? . . . . .
Are preparation blank results acceptable? .
Were field/trip blanks analyzed? . . . ..
Are field/trip blank results accep-table?

Comments:___P2od Ll Y —of

phe tem b’
\ J

.5. ACCURACY _
Were spike samples analyzed? . v v v v v o o ¢ « o o o o o . No N/A
Are spike sample recoveries acceptable? . . . . . . . . e +..Yes No N
were"laboratory control samples (LCS) analyzed? . . . .. . . . Yes No N/
Are LCS recoveries acceptable? . . .. ... U (- @
Comments:_MS — o .~y L)":QoL ;3 ('..! - Mo MS

oo G cnd e R

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

" 6. PREC?SIU“

Were laboratory duplicates analyzed? . . . .« « ¢« ¢ « « o o+ & .% No N/A
Are laboratory duplicate Samples RPD values acceptable? . . . . (& No N[&m
Were ICP serial dilution samples analyzed? . ... .. ... .Yes No %
Are ICP serial dilution %D values acceptable? . . . . . . « « « A€ No

Are field duplicate RPD values acceptablie? - . . .. e e e .

No
Are field split RPD values acceptable? . ... ... ... ., Yes No @
Comments:

Y

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? . . ¢ « v o o - o o o oo o o o YES
Are MSA results acceptable? . . « ¢« ¢« v ¢ & & &
Comments:

L] L] - L] L - - L] Yes

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for an requested analyses?
Are all results supported in the raw data? . . . . . « « « &
Are results calculated properly? . . . . ¢ v ¢« s ¢ o o« o+« Yes No
Do results meet the CRDLs?

[ SN U LB S SEEE N L LIS R . LA - L - * es @ N/A o T
Comments: C .
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Review Commient Record (RCR) |. Date 2. Reyiew No.
3/01/00 BHIY'QAOO16
3. Projest 4, Page
105-F/DR Page 1 of 1
5. Documeat Numbee(s)/Tille(s) 6. l’rog,'rnnantojecti 7. Reviewer 8, Organizalion/Group 9. Location/Phone
Bhildifg Number
SDG No. W02980 105-F/DR Phase 11 Cisude Stacey BHIQA HO-16/372-9208
Below-grade Areas
Samplihg and Amlyms -
Concrete

1. Commext Submitisl Approval:

10. Agretmend whih indiosiod comment disgosition(s)

Omgantzstice Munsger (Opionat) Reviewr:/Poinl o Contacy
Dakc
AuthorOriginetor
12, 13. Commem(syDiscrepasicy(s) (Provide tachnlcnl ;usﬁﬁcaual for the 4.
llem | comment and defgiled recommendation of the aclion required lo correct/ Hold 16.
resolve the discrepancy/problem indicated.) Pomt | 15. Disposilion (Provide justificalion if NOT aceepied.) Status
) PCB: Page 09 under compouad the avotior- 1216 Ta indicated. This should
be arolcor-1015. o . , (O Pl Lee
2 | PCB: Page I1, sample BOXSN2 the restatt for the Aroclor-1260 shows 260; ' '
wheceas, the laboratory result shess, page 20, shows 280 carust AT
3 Inorganics: There is no page thlltcpachge l— ; | v
4 | Radiochomistry: Page 04, Detection: Limits, indicates thet e saple = Comphi | rechack —
- - -mxsmmu\ammlmthru«!sz. 'msshouwbeumpu R ttae? S Bk .
5 Rldrochamm Page 1), samphe BOXSM3 bas the valoe for Bu-154 as ) -
| 0.405; whoreas, tke laboratory result sheet shows the value x3,0.0405.  Canve” Sz

| v I= 1S A

AAtE P AAS  INTEOHRHLL (TRES T LIHESC AR
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Date: 29 February 2000

To: Bechtel Hanford Inc. (technical representative)

From: TechLaw, Inc.

Project: 105-F/DR Phase Ill Below-grade Areas Sampling and Analysis - Concrete
Subject: PCB - Data Package No. W02880-QES {SDG No. W02980)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
WO02980-QES prepared by Quanterra Environmental Services (QES). A list of the
samples validated along with the analyses reported and the method of analysis is
provided in the following table.

‘ Sample ba:te": ‘. _ ———
II BOX5M4 12/16/99 Solid c PCBs by EPA 8082
BOX5Mb 12/16/99 Solid c PCBs by EPA 8082

BOX5M6 12/16/99 Solid c PCBs by EPA 8082 1
|| BOXEM7 12/16/99 Solid c PCBs by EPA 8082
BOX5MS8 12/16/99 Solid Cc PCBs by EPA 8082
BOX5M9 12/16/99 Solid c PCBs by EPA 8082
BOX5NO 12/16/99 Solid - c PCBs by EPA 8082
BOX5N1 12/16/99 Solid C PCBs by EPA 8082
BOX5N2 12/16/99 Solid Cc PCBs by EPA 8082
BOX5N3 12/16/99 Solid Cc PCBs by EPA 8082
BOXE5N4 12/16/99 Solid c PCBs by EPA 8082
BOX5NB 12/16/99 Solid c PCBs by EPA 8082

————

Data validation was conducted in accordance with the BH! validation statement of
work and the “Sample and Analysis Plan for 105F and 105DR Phase 1ll Below
Grade Structures and Underlying Soils” (DOE/RL-99-35). Appendices 1 through 5
provide the following information as indicated below:
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Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

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

DATA QUALITY OBJECTIVES
* Holding Times

Sample data were assessed to ascertain whether the holding time requirements
were met by the laboratory. The holding time requirements are as follows: Solid
samples must be extracted within 14 days of the date of sample collection and
analyzed within 40 days from the date of extraction.

If holding times are exceeded by less than two times the limit, all associated
sample results are qualified as estimates and flagged "J" for detects and "UJ"
for non-detects. If holding times are exceeded by greater than two times the
limit, all associated detected sample results are qualified as estimates and
flagged "J" and all nondetects are rejected and flagged "UR".

Holding times were met for all samples.

¢ Blanks

Method blank analyses are performed to determine the extent of laboratory
contamination introduced through sampling, sample preparation or analysis. At
least one method blank analysis must be conducted for every 20 samples.
Method blanks shouid not contain target compounds at a concentration greater
than CRQAL. If target campounds are present, sample results less than five
times the blank concentration are qualified as undetected and flagged "U". If
the sample result is less than five times the blank concentration and less than
CRQL, the result is qualified as undetected and elevated to the CRQL.

All method blank target compound results were acceptable.
Field Blanks
One equipment blank {BOX5NO) was submitted for analysis. Aroclor-1260 was

detected in the equipment blank. Under the BHI statement of work, no
qualification is required.

000 00=



e Accuracy
Matrix Spil

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike analyses are performed in duplicate and must be
within 70% to 130%. If spike recoveries are outside control limits, detected
sample results less than five times the spike concentration are qualified as
estimates and flagged "J". Nondetected sample results with spike recoveries
outside control limits are qualified as estimates and flagged "UJ". Sample
results greater than five times the spike concentration require no qualification.

All matrix spike results were acceptable.

Surrogate Recovery

The analysis of surrogate compounds provides a measure of performance for
individual samples. Matrix-specific surrogate compound recovery control
windows have been established by the laboratory. When a surrogate compound
recovery is outside the control window, all positively identified target
compounds associated with the unacceptable surrogate recoveries are qualified
as estimates and flagged "J". Nondetected compounds with surrogate
recoveries less than the lower control limit are qualified as having an estimated
detection limit and flagged "UJ". Nondetected compounds with surrogate
recoveries above the upper control limit require no qualification.

All surrogate recovery results were acceptable,

" e Precision

1

[ 1 . s -l ![ ] . s .I n Il. | s I

Matrix spike/matrix spike duplicate resuits provide matrix-specific information on
the precision of the method for specific target compound classes. Precision is
expressed as the RPD between the recoveries of duplicate matrix spike analyses
performed on a sample. For solid samples, results must be within RPD limits of
plus/minus 30%. If RPD values are out of specification and the sample
concentration is less than five times the spike concentration, all associated
detected sample resuits are qualified as estimates and flagged "J". If RPD
values are out of specification and the sampte concentration is greater than five
times the spike concentration, no qualification is required.
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Due to an RPD outside QC limits {35%), all PCB results except arolcor-1016
were qualified as estimates and flagged “J”.

One pair of field duplicate samples (samples BOX5M6/BOWSM?7) 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 aroclor-1260 was outside QC limits {99%). Under the
BHI statement of work, no qualification is required.

Analytical Detection Levels

Reported analytical detection levels are compared against the 105DR PQLs to
ensure that laboratory detection levels meet the required criteria. All
undetected results in samples BOX5M5 and BOX5M6 were reported above the
PQL. All other reported laboratory detection levels met the analyte specific
PQL.

Completeness

Data Package No. W02980-QES (SDG No. W02980) was submitted for
validation and verified for completeness. The completion percentage was
100%.

MAJOR DEFICIENCIES

" None found.

MINOR DEFICIENCIES

Due to an RPD outside QC limits {35%), ali PCB results except arolcor-1016 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.
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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
procedures herein are as follows:

uJ

UR

NJ

Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.
Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

- Indicates the compound or analyte was analyzed for and detected. The

associated concentration is an estimate, but the data are usable for
decision-making purposes.

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

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

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

Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

nsn

SDG: w02980

o]

REVIEWER: | DATE: 2/29/00

TLI

PAGE_1 OF_1_

=

COMMENTS:
COMPOUND QUALIFIER | SAMPLES AFFECTED| REASON
All except aroclor-1016 J All RPD

==T=

——

¢0G0C9



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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| S

PCB ANALYSIS, SOLID MATRIX, (UG/KG)

Project: BECHTEL-HANFORD

Laboratory: CQuanterra

Page_ 1 of__1

Casa {spa: wo29s0

Sarpls Humber BOXSM4 BOX5MS BOXSMS BOXSM7 BOXEMS BOX5M9 BOX5NO BOX5N1 BOX5N2
Location 46 7 9 3 29 210 1 12 13
Remarks Duplicate E. Blank

Sample Date 12116089 121688  |12nems  li2nesm0 12/16/99 12/16/90 |12M16/99 [12718/89  |12118/99
rca CROL [Resuft |G [Rasit |0 (Resstt [Q [Result |0 JResuit [0 [Resut [0 [Rosutt |0 [Resie [0 |Rest la
Aroolor-1016 100 ND|u noju npju nplu NDju ND|u NoJu nofu ND U
Aroclor-1221 100 nolul N Jud ND Ul Mo [us splug ND{UJ nolug ND{ud [
Aroclor-1232 100 ND U ND{UJ npug NDjud ND|uy NDfuy ND|uJ Npluy ND|uJ
Aroclor-1242 100 NDfud Ne [ npjus np|ug nojuds ND s ND|uy ND|ud NDfUJ
Aroclor-1248 100 npud NDJul nD|ud ND Uy wp|ul NDJUJ no|ug ND{UJ ND s
Aroclor-1254 100 nojus NDfuJ No|ud np|ud ND Uy ND|UJ ND Jus ND[Ud NDJuJ
Aroclor-1260 100 510]J 970|4 830|s 280[J a50]4 230l4 290} 240[J 280(J
Smnple Number BOXSN3 BOXSN4 BOX5NS

Location £14 Ns s

Reamarks

Sample Dete 12neme} ]12neme] |12n6m9

Pca oDl JRewt  |Q IResut (O (fewdt O [Resit [0 [Resut [0 [Reswtt 10 |Rewdt O [Reswt  |Q | Rewdk 0
Arocior-1016 100 noju noju Noju

Aroclor-1221 100 ND U Nojus ND W

Aroclos-1232 100 ND[uJ nojus no[us

Aroclor-1242 100 npjus ND Jul NDug

Aroclor-1248 100 noluy NDJUJ NDjUJ

Aroclor-1254 100 nojwy Noju) [

Aroclor-1260 100 130]s 260/J 590|J




BECHTEL HANFORD, INC.

Client Sample ID: BOXSM4

-g6-Semivolatiles . PCBs G \la4|acee
Lot-Sample $#...: F9L200157-001 Work Order #...: DELQ3108 Matrix.........: SOLID
Date Sampled...: 12/16/99 Date Received..: 12/17/99
Prep Date......: 12/29/99 Analysis Date..: 12/30/99
Prep Batch #...: 9364258
Dilution Factoxr: 1 Method....... ..t SWB46 B80B2
REPCRTING

PARAMETER RESULT LIMIT ' UNITS
Arocloxr 1016 ND 33 ug/kg
Arocclor 1221 o Y 33 ug/kg
Arccloxr 1232 ND 33 ug/kg
Aroclor 1242 ND 33 ug/kg
Aroclor 1248 ND 33 ug/kg
Aroclor 1254 ND 33 ug/kg
Aroclor 1260 510 ] a3 ug/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene 54 (15 - 168)
Decachlcrcbiphenyl 103 {10 - 207)

D
>
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Lot-Sample #...:

FSL200157-002 Work Oxder #...: DELQK104

BECHTEL HANFORD, INC.

~GE-Gemivelatil

Client Sample ID: BOXSMS

FCRs R RECIEISNS

Matrix.........: SOLID

Date Sampled...: 12/16/99 Date Received..: 12/17/99
Prep Date......: 12/29/99 Analysis Date..: 01/03/00
Prep Batch #...: 9364258
Dilution Factor: 5 Method.........: 5WB46 BOB2Z
REPORTING
PARAMETER RESULT LIMIT UNITS
Aroclor 1016 ND 160 ug/kg
Aroclor 1221 ND YT 160 ug/kg
Aroclor 1232 ND 160 ug/kyg
Aroclor 1242 ND 160 ug/kg
Aroclor 1248 ND 160 ug/kg
Aroclor 1254 ND 160 ug/kg
Aroclor 1260 9707 160 ug/kg
PERCENT RECOVERY
SURRQGATE RECOVERY LIMITS
Tetrachloro-m-xylene los (15 - 168)
Decachlorobiphenyl 73 {10 - 207)

03043



BECHTEL EANFORD,

INC.

Client Sample 1D: BOXS5M6

8e-Semivolatiles PCDS 1&.;..&\_» \\a'-[\amo
Lot-Sample #...: F9L200157-003 Work Ordex #...: D6LQL104 Matrix....... ..: SOLID
Date Sampled...: 12/16/99 Date Received..: 12/17/99
Prep Date......: 12/29/99 Analysis Date..: 01/03/00
Prep Batch #...: 9364258
Dilution Pactor: 5 Method.........: SWB46 8082
REPORTING

PARAMETER RESULT LIMIT UNITS
Aroclor 1016 ND 160 ug/kg
Aroclor 1221 ND J 160 ug/kg
Aroclor 1232 ND 160 ug/kg
Arocler 1242 ND 160 ug/kg
Aroclor 1248 ND 160 ug/kg
Arcclor 1254 ND 160 ug/kg
Aroclor 1260 830 T 160 ug/kg

' PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene 80 (15 - 168)
Decachlorcbiphenyl 82 (10 - 207)

(00013

2/

_0060FB-



BECHTEL BANFCORD,

INC.

Client Sample ID: BOXSMY

-Ge-gemivolarilea_f LB

Lot-Sample #...: FSL200157-004 Work Oxdexr $#...: DELOM1O04
Date Sampled...: 12/16/%9

Prep Date

Prep Batch #...: 9364258

Date Received..: 12/17/99
Analysis Date..: 01/03/00

Dogas

Dilution Factor: 1 Method.........: SWB4E BOB2
REPORTING
PARAMETER RESULT LIMIT °* UNITS
Aroclor 1016 ND 33 ug/kg
Aroclor 1221 ND T 33 ug/kg
Arocler 1232 ND 33 ug/kg
Aroclor 1242 ND a3 ug/kg
Aroclor 1248 ND 33 ug/kg
Aroclor 1254 ND 33 ug/kg
Aroclor 1260 280:Y- a3 ug/kg
PERCENT RECOVERY
SURROGATE RECCOVERY LIMITS
Tetrachloro-m-xylene 24 (15 - 168)
Decachlorobiphenyl 61 {10 - 207)
00025
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Date Sampled...: 12/16/99
Prep Date......: 12/29/99
Prep Batch #...: 9364258
Dilution Factor: 1

BECHTEL HANFORD, INC.

Client Sample ID: BCXSM8

se—Semivotatiles PCBS ’bo.!;.. aylseen

Lot-Sample #...: F9L200157-005 Work Order #...: DELQN104 Matrix.........: SOLID
Date Received..: 12/17/99
Analysis Date..: 12/30/99

Method.........: SW846 8082

REPORTING
PARAMETER RESULT LIMIT ° UNITS
Aroclor 1016 ND 33 ua/kg
Arcclor 1221 ND T 33 ug/kg
Aroclor 1232 ND 33 ug/kg
Aroclor 1242 ND 33 ug/kg
Aroclor 1248 ND 33 ug/kg
Aroclor 1254 ND 33 ug/kg
Aroclor 1260 350 Y 33 ug/kg

PERCENT RECOVERY

SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene 76 (15 - lé8)
Decachlorobiphenyl 206 {10 - 207)



BECHTEL HANFORD, INC.

Client Sample ID: BOXSM9

~—ga-—gemivelatites— (B S "RCL-ZS.;.- ‘-\3“\\306‘3
Lot-Sample #...: FSL200157-006 Work Order #...: D6LQP104 MatrixX.........: SOLID
Date Sampled...: 12/16/99 Date Received..: 12/17/99
Prep Date......: 12/29/99 Analysig Date..: 12/30/99
Prep Batch $#...: 9364258
Dilution Facter: 1 Method....... ..t SWB46 8082
REPORTING

PARAMETER RESULT LIMIT UNITS
Aroclor 1016 ND 33 ug/kg
Aroclor 1221 o OT a3 ug/kg
Aroclor 1232 ND 33 ug/kg
Aroclor 1242 ND 33 ug/kg
Aroclor 1248 ND 33 vg/kg
Aroclor 1254 ND 33 ug/kg
Aroclor 1260 230 J 33 ug/kg

PERCENT RECOVERY
SURRQGATE RECOVERY LIMITS
Tetrachloro-m-xylene 65 (15 - 168)
Decachlorobiphenyl 144 {10 - 207)

000027 CQ56



BECHTEL HANFORD, INC.

Client Sample ID: BOXSNO
~ge-Semivolatiles_ { UBs de-&-u Wad|zeco

Lot-Sample #...: FSL200157-007 Work Oxrder #...: D6LQV1O4 Matrix.........z SOLID
Date Sampled...: 12/16/99 Date Received..: 12/17/99
Prep Date......: 12/29/99 Analyais Date..: 12/30/9%
Prep Batch #...: 9364258
Dilution PFactor: 1 Method......... : SWa46 8082
. REPORTING
PARAMETER RESULT LIMIT UNITS
Aroclor 1016 ND 33 ug/kg
Aroclor 1221 o U1 33 ug/kg
Aroclor 1232 ND 33 ug/kg
Aroclor 1242 XD 33 ug/kg
Aroclor 1248 ND 33 ug/kg
Arcclor 1254 N 2 33 ug/kg
Aroclor 1260 290 _} 33 ug/kg
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene 79 {15 - 1€8)
Decachlorobiphenyl &0 (10 ~ 207)

G00018 W



BECHTEL HANFORD, INC.

Client Sample ID: BOXS5N1

“se-temivotatiies PUBs Rugus \{aylaceo

Lot-Sample #...: F9L200157-008 Work Oxder #...: DELQW104 Matrix.........: SOLID
Date Sampled...: 12/16/99 Date Received..: 12/17/99
Prep Date......: 12/29/99 Analysis Date..: 12/30/99
Prep Batch #...: 9364258
Dilution Pactor: 1 Method.........: SWB46 B082
REPORTING
PARAMETER RESULT LIMIT ' UNITS
Aroclor 1016 ND 33 ug/kg
Arocloxr 1221 ND U 33 ug/kg
Arcclor 1232 ND 33 ug/kyg
Aroclor 1242 ND 33 ug/kg
Arocloxr 1248 ND 33 - ug/kg
Aroclor 1254 ND 33 ug/kg
Aroclor 1260 240y 33 ug/kg
PERCENT RECOVERY
SURROGATE RECOVERY - LIMITS
Tetrachloro-m-xylene 68 (15 - 168)
Decachlorcbiphenyl 65 (10 - 207)

25/00 _
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BECHTEL HANFORD, INC.

Client Sample ID: BOXSN2

“GC Semivolatites- ?C:&-_s TCU.G._L. \\a"“awo
Lot-Sample #...: F9L200157-009 Work Order #...: D6LQX104 Matrix.........: SOLID
Date Sampled...: 12/16/99 Date Received..: 12/17/99
Prep Date......: 12/29/99 Analysis Date..: 12/30/99
Prep Batch #...: 9364258
Dilution PFactor: 1 Method.........: SWB46 8082
REPORTING

PARAMETER RESULT LIMIT '.  UNITS
Arccloxr 1016 ND 33 ug/kg
Aroclor 1221  yJ 33 ug/kg
Aroclor 1232 ND 33 ug/kg
Aroclor 1242 ND 33 ug/kg
Aroclor 1248 ND 33 ug/kg
Aroclox 1254 ND 33 ug/kg
Aroclor 1260 280 J 33 ug/kg

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene 44 {15 - 168)
Decachlorcbiphenyl 25 {10 -~ 207)

1
H
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BECHTEL HANFORD,

INC.

Client Sample ID: BOXSN3

~88-Semivelstiles. PL DS "ha_.a\u \\aLu;.coc

Lot-Sample #...: F9L200157-010 Work Order #...: D6LR0O104 Matrix.........: SOLID
Date Sampled...: 12/16/99% Date Received..: 12/17/99 '
Prep Date......: 12/29/99 Analysisg Date..: 01/03/00
Prep Batch #...: 9364258
Dilution Pactor: 1 Methed.........: SWB46 8082
REPCRTING
PARAMETER RESULT LIMIT '. UNITS
Aroclor 1016 ND 33 ug/kg
Aroclor 1221 o OF a3 ug/kg
Aroclor 1232 ND a3 ug/kg
Arocloxr 1242 ND 33 ug/kg
Arocloxr 1248 ND 33 ug/kg
Arocloxr 1254 ND a3 ug/kg
Aroclor 1260 130 X a3 ug/kg
PERCENT RECQVERY
SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene 75 {15 - 1&8)
Decachlorcobiphenyl 46 (10 - 207)
Q / 2 S/ 22
000021 (05657



BECHTEL HANFORD, INC.
Client Sample ID: BOXSN4 .

Se-Cemivelatiles TCBs "ba._._é\_,_. \\a4lzeoo

Lot-Sample #...: F9L200157-011 Work Order #...: D6LR1104 Matrix.........: SOLID
Date Sampled...: 12/16/%99 Date Received..: 12/17/99
Prep Date......: 12/29/99 Analysis Date..: 01/03/00
Prep Batch #...: 9364258
Dilution Factor: 1 Method.........: SWB46 8082
REPORTING *
PARAMETER RESULT LIMIT °* UNITS
Arcclor 1016 ND 3 ug/kg
Aroclor 1221 o QO 33 ug/kg
Aroclor 1232 ND 33 ug/kg
Aroclor 1242 ND , 33 ug/kg
Aroclor 1248 ‘ ND 31 ug/kg
Aroclor 1254 - ND W 33 ug/kg
Aroclor 1260 260 _§ 33 ug/kg
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene 91 (15 - 168)
Decachlorcbiphenyl 64 {10 - 207)

600022 _LoetHE



BECHTEL HANFORD, INC.

Client Sample ID: BOXSNS

—ccsemtvoTaTttes— (OB S thﬁrJA W\adlsceo

Lot-Sample #...: F9L200157-012 Work Order #...: DELR2104 Matrix.........: SOLID
Date Sampled...: 12/16/99 Date Received..: 12/17/99
Prep Date......: 12/29/99 Analysis Date..: 01/03/00
Prep Batch #...: 9364258
Dilution Factor: 1 Method.........: SWB46 B082
REPORTING
PARAMETER RESULT LIMIT % UNITS
Arccleor 1016 ND 33 ug/kg
Arocloxr 1221 v T a3 ug/kg
Aroclor 1232 ND a3 ug/kg
Aroclor 1242 ND 33 ug/kg
Arcclor 1248 ND - 33 ug/kg
Aroclor 1254 - ND 33 ug/kg
Arcclor 1260 590 33 ug/kg
PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
Tetrachloro-m-xylene 100 {15 - 168)
Decachlorcbiphenyl 79 (10 - 20

2 |25
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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!V:}‘uanterra
Environmestal
Services

Quanterra Incorporated
13715 Rider Trail North
Earth City, Missouri 63045

314 298-8566 Telephone
314 298.8757 Fax

CASE NARRATIVE

Bechtel Hanford Incorporated
3350 George Washington Way
Richland, Washington 99352
January 17, 2000

Attention: Joan Kessner

Quote Number : 33811

SDG : W(02980

Number of Samples : Fifteen (15)
Sample Matrix : Solid

Data Deliverable : Summary

Date SDG Closed : December 20, 1999

1. Introduction

Between December 17, 1999, and December 20, 1999, fifteen (15) “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 on 12/18/99 at 8 degrees C (COC #s B00-013-07;
-12; -17), and 12/20/99 (COC # B00-013-52) at 4 degrees C. See the attached Sample Sumrnary
for a listing of Client Ids and their associated Lab pumbers.

III. Analytical Results/ Methodology

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

Analyses requested: ICP Metals ~ 6010 Super Trace - Lead
Mercury - 7471 - CV
PCBs - 8082

Deviation from Request: None

0OCORS



Quanterra

Bechtel Hanford Incorporated
January 17, 2000

Quote Number: 33811
SDG: W02980

Page 2

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 Splke
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 Samp]e, Method Blank, Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

) ) '
There were no non-conformances or comments associated with the
metals data for this SDG.

PCB: A Laboratory Control Sample, Method Blank, Matrix Spike and Matrix

Spike Duplicate were analyzed with each preparauon batch per the
protocol for this analysis.

Method 3545 (ASE) was used as the extraction method. The RPD for
Aroclor 1016 in the MS/MSD is outside of control limits. Aroclor 1260
in the MS/MSD is slightly over the calibration range due to a hit in the
sample for this Aroclor.

coooL



N B
quanterra

Bechtel Hanford Incorporated
January 17, 2000

Quote Number: 33811
SDG: W02980

Page 3

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:

o

Marti Ward
St. Louis Project Manager

0002
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SAMPLE ANALYSIS

JAL20012

rd A s A 4”(_,
wrevuses p1aniord Inc. CHAIN OF CUSTODY/SAMPLE ‘ANAEYS“E‘REQUEST ) BO0-013-52 [fee 1 of 1
e ot vt e e G | ecacote 9L, DaaTarmround
Project Designation Sampling Lacation SAF No. : 21 Da}'s
105-F/DR Phase I1] Belaw-grade Areas Sampliag aod Analy |  105-DR B00-013 Air Quality [}
1ee Chest No. Field Logbook Ne. COA Method of Shipment
| ERL 44 -O0 X EL-1426 R105D2280C Federal Express
Shipped ToR T 3 -40 44 " | Oftsite Property No. Bill of Lading/Air Bill No.
| —Remeci (VyanTEeRA_Rich N ,[A‘ [
POSSIBLE SAMPLE HAZARDS/REMARKS Nowe Mo
Preservation
Type of Contsiner 3 wd
No. of Container(s) l !
Specisl Handling and/or Storage Volume

TC v

Sample No. Matrix * Sample Date W jiEsics
BoxsY? ) [, LLCAS |  otmersoid (1.-47-99 32k
Boys yeDollP| oliessoted| 12 17:99 Rox
Roysy D608 etbrsat,d IR -(7-99 Rax
~CHATN OF FOSSESSION Sign/Print Names SPECIAL INSTRUCTIONS P Marsix *
clinquished B Date/Time | ived By Dute/Time (745~ ~ ) . N : -
- ¥ [2.11 -76:) flef }- l’LJ;:T? msm-ruéwmr@%ﬁw so-tnd
ipquished By Date/Time . i me . i'-'
- 2044 [6130_|- i baﬁgﬂ 12:049 [z X NGB Y L
jshell By Date/Time tme . D Soltds
(22094 g £ m Ctluw\ (27041 o540 Pu [pm ¥ (14— ramie
. / I‘.’-u':
0 15T SR -

Received By

Date/Time
ABORATORY Tile .
SECTION
i DasefTime
AL SAMPLE | Dispossl Method Disposed By
DISPFOSITION

BHI-EE-D11 (10V88)



00N0d

6=

Bechte! Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B00-013-07 P L of [
C"fz'.‘%'iiﬁmyn. Nickson iy s i Tt Coordiasiot | price Code 9L, Data Turnarow
RSO P b e A gt Any | TR Soaay sequuy o MDAy
fce Chest No. Fleld Loghook Na, COA Method of Shipment
4 -(JK 7 EL-1424 R10SD2280C Federsl Exptess
Shipped To fE-C:- 1+ lb-qq Offsite Property Ne. N IR Bmol’hdllglAirllillNo.M/H
POSSIBLE SAMPLE HAZARDS/REMARKS Presermaio et | vous e o
Type of Container 0 G 0 G
No. of Container(s) o o ! !
Special Naadling and/or Storage Yolume Somt. 60ml. SOml. SomL.
— PMChs - Snmll i hetals -
e 4y 140104
SAMPLE ANALYSIS QQ,!;’T:” """ """
S O6~ - z| FE
| pt7F o svene3 ik
Sample No. Mairix ¢ Sample Date . Sample Time AT BN " isd ik
BOX5M4 Other Solid 1w (£-11 GRS { Pt X pal X
Bax gms od hgergeld] I 184S 025¢ X o pu X =
Rox S mé od-hee Selrd 112 -16-97 oty P X UK X ;_h_/b_
BoX Sm1l cbhar seloflar-si-29 _loat5” Il x 1]« Tt X TS Bey! :
Bexsm tier sokzdita-16-19 gI137 i NUx ' [ e oxy|N
— c:ﬁ:{or PESSESSIO;J Sign/Print Names ' [ |seECHML INsTRUCTIONS | g Matrix *
[Retinquisied By Date/Time [ GO [Received By Date/Time | G G P ; Wsotopic Phetonin; —
bees 1727698 | [Fe s 1 -  1T-1499 ‘s-“mnn rusigwlm»m#mm&u ;'E'?
e cnger 141 ] 7o o6 =7 o it & e[
Rkl fly Rér.xaf'hﬁrf’fm jf Sud- o€ Lravme Spee i Ana)iTa Log Uanityum | o5 bmmsm
n i IJ (V2 4 A ?\( v(‘\ \‘\/,. ”c’q cl . ET'EEM
oiahed i -
i® f}-é : DAL et
X = Cnbret
YR elinquished By Date/Time ruui\dllr Daie/Time
LABORATORY {Reccived By Tide DetefTims
SECTION _ -
NAL SAMPLE | Disposal Method Disposed By .
DISPOSITION

'BHI-EE-DY1 {10/99)
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B00-013-12 [ree= L of 1
Col C C
Fr—— T T T | ok 9L bt Tarars
roject Designation Simpling Location AF N 21 Days
}F 10S-F/DR Phase 11 Below-grade Areas Ssmpling and Analy e B20.013 Air Quatity [] y
Ice Chest No. Field Logbook No, COA Method of Shipment
= KL OET EL-1424 R105D2280C Federal Express
smppea To 11-l6-18 Offsite Property No. Bill of Lading/Air Bill No.
[Duenderea N4 M A
POSSIBLE SAMPLE HAZARDS/REMARKS Cool 4C Nose Nowa Hone
Presecvation
Type of Conlainer aq G G «q
No. of Contsise(s) o 0 ! !
Spetinl Ilandling and/or Storsge - Volume 6DmL 60mL. 60mL; S0mL
= PCBs-0081 | Bowpic  [Secitem (1)im | ICP Metsts -
Urambeny Special S010A
< SAMPLE ANALYSIS rction. | G
S /43 oo
| I 250 T 7L /7 |(YLs - .
Samplc No, Matrix * Sampile Date .Sample Time |14 ALE 1' 1y B | A, ] Bl 1
BOXSM3 Ohersoid | |2-/6-93 |lnos— J A& [ lix INX Box bné
Boxs Na oftar sl | tn-26-1% 1223 U x [Te {le
RBe x5 M ofber Sofid |12 /61§ 1Ty X P
Box SN3 abbrga [1o 6ty L3z Ngx i/ N : - ;
CHAIN OF POSSESSION Sign/Print Names . SPECIAL INSTRUCTIONS _ Matrix
Relinguished Dy Date/Time | £ (oo [Rectived By Datc/Time [ ot ) s Soet - Bariom-1331: Isotopic Plufoniws S0k
ic 120658 ICe 1-C. 1T-¢x?t " %ms.m-md siwmmn;mwﬂ; c.im’ﬁ"’" - o
yﬂ«ﬂ Dt Time _p'ﬂn NEFkS ;‘1’7’""‘ oud—oF 1P lu.-k!.r. Yualiae P<Bs Vo
inquished By Dald'l'm y . Daie/Time Pasg oo D5=Drui Solbda
. 041 4 /o : A2 Q44 o5 X o
b By ‘(’ R ) i 12'/?’ Lm-:::
; \ e 1A ’1—‘1‘1 4 VaVegeiain
Retinquished By Dwe/Time Date/Time XeOther
lRelinquistedBy Dute/Time lﬂﬂl'dny Dute/Tieme
|| LABORATORY | Received By Title "“"‘".
SECTION ‘
FINAL SAMPLE | Disposal Method Disposed By Duc/ e
DISPOSITION

BHI-EE-011 (10/99)




TC0000

I Bechtel Hanford Inc. CITAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B00-013-17 ll’-u 1 of |
e st e Comiel—— Texpine o il Do
rojéct Designation Sampling Location SAF No. - : . ays
105-F/DR Phase Il Below-grade Arcas Samplingand Ansly | 105-DR B00-013 Air Quality [] _
lee Chest No. Field Logbook No. COA Method of Shipment
ERC -l O8] EL-1424 R105D2280C Federal Express
Shipped To R¥® .- 14-99 Ofisite Property Ne, Bill of Lading/Alr BHINo.
TMAREERA O, Nia N[A
POSSIBLE SAMPLE, IAZARDS/REMARKS Cool 4C Meas oa | Mom
Preservation
Type of Container 0 G @ G
Na. of Contsiner(s) o 0 ! !
Special Isadling and/or Storage Volume S0mL &0mL 60mL. 60ml,
— PCBy - 2082 Motopic See item (1) dm | ICP Metals -
Uronium Spetinl HOI0A
SAMPLE ANALYSIS It | S |
A MI23F0 TP 7T/ F YY) ‘
Sample No. Matrix * Sample Date - Sample Time ! TR KL @1 %L
BOXSNA Other Soiid 1T-16-%9 %2 X !
— v
oxI N5 gttsrsald| 11-f6-93 13 8o 1D d
N\
v NS
by i ;
\ » o Matrix *
CIHAIN OF POSSESSION Sign/Print Names }SPECIAL INSTR ONS
felinquished By DucTTime 1 2@ l“'"““' Oueltime | {00 ms Spectroscopy (Cobal-60); Gamma Spec - Add-om (Dariwa-133}; lsolopic Phioniw; P
R <440 , L‘ ] TV e [ -C  1%-fCSF fr..".:m_.;uo Total S¢; Technetium-99; Americiawa-241; Nickel-63; Carbon-14 :s:-x
"q"iﬂ' " , N I. \ov ., 2‘ oud =f 1cP matels enalvne. P<Bs v
L - v > me eud o d GCamrme .S’Dc.. aneh'ae Tsea Waniun Do ree Sois
K. T “‘ ‘\ - a4 qq ) E;_"DEM
. iohe 4 /B -
(Nisheg l/ LeLiqid
RS IR AR vy =
W e Received By ‘
C|Refinquished By Date/Tim I By Dudﬁne
Tide Date/Time
J LABORATORY v e*@ K‘:“ K
MR\, SECTION a“iy (q o
Disposed By e
FINAL SAMPLE ‘Method

DISPOSITION

BHI-EE-D11 (1v99)
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WHC-SD-EN-SPP-002, Rev. 2
PESTICIDE/PCB DATA VALIDATION CHECKLIST

VALIDATION A B @ D £
LEVEL: -

PROJECT: /&5 DR DATA PACKAGE: (&2 6 29%0
VALIDATOR: ~#{/ ue: OQOES DATE: 2{23/co

CASE: | SDG: (W OGO

ANALYSES PERFORMED
D cLp3/e0 Oswassson0 | Oswsesmomy | B COg2 n] o]

SAMPLES/MATRIX
Roxa pmd _Roxgus Hoxsub  poxour  Foxsus
0K Biga  Rokobw RoB[UIL BOKSHR  ROSLY
Boxsud  Roxses  Roxmy) RoxSYR  BOxSYT

[

S;ofuaﬂﬁ

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentafion present? . .. .. .. Xii Ro (iEZi\

Is a case narrative present? . v & v ¢ v o o o ¢ o o & o . . No N/A
Comments:

2. HOLDING TIMES '
Are sample holding times acleptable? , . . . . . ¢ v « « « No N/A

Lomments:

2 MS, MGMT N WY DS ok ouwn L\a\;émlwﬁ/
rom 4 Jz-., ymuh

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

3.1 INSTRUMENT PERFORMANCE (METHOD 8080 AND 8081)

Are DDT retention times acceptable . .. ...........Yes HNo }J
Are calibration standard retention times acceptable? . . . .. Yes No
Are DDT and endrin breakdowns acceptable? . . . . ... ... . Yes No

/‘%0() 033



WHC-SD-EN-SPP-002, Rev. 2
PESTICIDE/PCB DATA VALIDATION CHECKLISY

Are DBC retention times acceptable? . . . ... .. ... . . . Yes
Is the GC/MS tuning/performance check acceptable? . . . . . . . Yes

No
Ho

Comments:

3.2 CALIBRATIONS (METHOD 8080 AND 8081)

Are EVAL standard calibration factors and .
%RSD values acceptable? . . « « ¢« ¢ v ¢ ¢ o &

Are quantitation column calibration factor
%RSD values acceptable? . . . + v v ¢ v v v v v v o o« . Yes

Were the analytical sequence requirements met? . .. ... . . Yes
Are continuing calibration %D values acceptable?
Comments:

L ] L] L] . e YES

P £ -1

3.3 INSTRUMENT PERFORMANCE AND INITIAL CALIBRATION (3/90 SOW)

Was the initial calibration sequence performed? . . . . . . . . Yes
Was the resolution acceptable in the resolution check mix? . . Yes
Is resolution acceptable in the PEM, INDA and INDB? . . . . . . Yes
Are DDT and Endrin breakdowns acceptable? . . . . . .. .. .. Yes
Are retention times in PEMs and calibration mixes acceptable? . Yes
Are RPD values in the PEMs acceptable? . . ... ... ... . Yes
Are %RSD values acceptable? . . . . ... ... ... . ... . Yes
Comments:

No
No
No
No
No
No
No

N/A
N/A
N/A

N/A

3.4 CALIBRATION VERIFICATION (3/90 SOW)

Were the analytical sequence requirements met? . . ... . . . Yes
Is resolution acceptable in the PEMs? . . . « « ¢« « « « + « . . Yes
Are initial calibrations acceptable? ... .. .. ... ... Yes

+2]

CaGC2d

No
No
No

A
N/A

/A



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

PESTICIDE/PCB DATA VALIDATION CHECKLIST

Are retention times acceptable in the

vo (WA

PEMs, INDA and INDB mixes? . . 4 « + ¢« v v ¢ « « & e o « Yes

Are RPD values in the PEMs acceptable? .. .. ... ... .. Yes HNo INA
Are the DDT and endrin breakdowns acceptable? . . ., . . . .+« Yes No [N/A
Was GPC cleanup performed? . . & o o 4w « « o o o o « « s+ « - «» Yes No [N/A
Is the GPC calibration check acceptable? .., ... ... .. Yes No N/A
Was Florisil cleanup performed? . . . . . . . « . » « = - . . . Yes No JN/A
Is the Florisil performance check acceptable? . . . ... . . . Yes No Qfﬁ/
Comments:

4. BLANKS

Were laboratory blanks analyzed? .. ... .. . . No N/A
Are laboratory blank results acceptable? .. .. .. . e s No N/A

Were field/trip blanks analyzed? .. ... .. .. .. ... @ No N/A
Are field/trip blank results acceptable? . .. ... ... .. Yes N/A
Comments: Avedoy Lo — 20 v,élkj

5. ACCURACY

Were surrogates analyzed? . . . . . ..
Are surrogate recoverijes acceptable?
Were MS/MSD samples analyzed? . . . .
Are MS/MSD results acceptable? .
Were LCS samples analyzed? . .. ... ...
Are LCS results acceptable? . . . . . . . .

Comments: M S A 160 jllﬂf”o

- - - - - -

- L] L] L] -

L] - - - - -

- - » - a [ ]

L] L] . - - - L] L] L Yes

G 1o N/A -

e§ No N/A
-(es, No N/A
(e L=
. Yes No ;N/A%

No

Ole_

—

s
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WHC-SD-EN-SPP-002, Rev. 2
PESTICIDE/PCB DATA VALIDATION CHECKLIST
6. PRECISION
Are MS/MSD RPD values acceptable? . . . ... .. .. ... .. Yes .
‘Are Taboratory duplicate results acceptable? . . .. ... . . Yes N/
Are field duplicate RPD values acceptable? . . . .. .. . . . Yes N/A
Are field split RPD values acceptable? . .. . . . .« o+ Yes No

Comments: \O &= %G)o e ]I"z_lao 35"’0 AN V00

ek g s 2 T
“1/ g B

¥O— S9e,
7. SYSTEM PERFORMANCE
Is chromatographic performance acceptable? . . . . . . . . .. Yes
Are positive results resolved acceptably? . . . . . . . . . .. Yes
Comments:

8. COMPOUND IDENTIFICATION AND QUANTITATION
Is compound identification acceptable? . ... . .. .. ... Yes No /A

Is compound quantitation acceptable? . . . .. .« . .« .+« Yes No |\N/A
Comments:

9. REPORTED RESULTS AND QUANTITATION LIMITS e
Are results reported for all requested analyses? . . . . .. No N/A

Are a1l results supported in the raw data? .. .. .. ... . Yes No
Do results meet the CRQLs?

Gt e e s s s e s s e e s e e Yesc@N/A
Comments: Mﬁ_}Mb — all wdIE=Hs :.-..QJW..L clrat

ceC036



MATRIX SPIKE SAMPLE EVALUATION REPORT

ce-gemtvorarites— PCBe ROz |sd] 2eco

Client Lot #...: WD2980 Work Order #...: DELQ310C-MS Matrix.........: SOLID
MS Lot-Sample #: FSL200157-001 DELQ310D-MSD
Date Sampled...: 12/16/99 Date Received..: 12/17/99
Prep Date......: 12/29/99 Analysis Date..: 01/03/00
Prep Batch #...: 5364258
Dilution Factor: 1
PERCENT RECQVERY &RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD
Aroclor 1016 126 {10 - 174} SWB46 8082
95 p {10 - 174) 28 {0-20) S5wB46 8082
Arcoclor 1260 140 {10 - 222) SWe46 3032
98 (10 - 222) }&J/ (0-20) SWE46 8082
S o
PERCENT RECOVERY
SURROGATE RECCVERY LIMITS
Tetrachloro-m-xylene 105 {15 - 168)
72 (15 -~ 168)
Decachlorobiphenyl 205 (10 - 207)
142 (10 - 207)
ROTE(S) =
Calculations are performed befare rounding ta avoid round-aff ercors in caleulaed results.
Bold print denctes contro! parameters
P Relative percent difference (RPD) is cutside stated control limits.
)
(R V)

;0C027?



;uncan, Jeanette M

From: Weiss, Richard L

Sent: Thursday, March 02, 2000 4:39 PM
To: Duncan, Jeanette M

Subject: Validatio Review of W02980
Jeanette,

My review of the validation packages for W02980 found onily the following:

The validator incorrectly used radionuclide result values not provided MDAs for comparison
against the project MDA requirements.

The provided replacement package has been corrected.
Rich Weiss



TRANSMISSION REQJLT REPORT ouinunuuuuu(MﬁR B2 ‘PO DPS:SEAI )eesersssssrscnns

BHI S&D MANAGEMENT SB39 372 9487

THE I-'OLLONING FILE(S) ERARSED

FILE FILE TYPE
870 MEMORY TX

[T ‘ . . : : (AUTO) seesasassrneeritetee
OPTION TEL NO. : PRGE RESULT

3755151 21-81 OK

ERRORS ‘
1) HANG UP OR LIMNE FAI

2. Review No.

Page 1 of 1
9. Location/Phone
H0-16/372-9208

BHI/QA0016

2) BUSY . 3) NO ANSHER 4) NO FRCSIMILE CONNECTION

5.
Status

4. Page

i

8. Organization/Group
BHI/QA

3. Project

3/01/00
105-F/DR

" ReviowosPaint of Contect

nlliw(i-)
o Conlact

1§, CLOSED
Date o
15. Dispositioa (Provide justification if NOT accepted)

w
M
al



Review Comment Record (RCR) L Date 2. Review No.
3/01/00 BHI/QA0016
3. Project 4. Page
105-F/DR Page 1 of 1
5. Document Number(s)y/Title(s) 6. Programll-"ro_pecﬁ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number
SDG No. W02980 105-F/DR Phase II Claude Stacey BHI/QA H0-16/372-9208
Below-grade Areas
Sampling and Analysis -
Concrete ’
17. Comment Submittal Approval: 10. Agreement with indicated comment disposition(s) 11. CLOSED
Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact
Date Date
Author/Originator Author/Originator
12. 13. Comment(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 PCB: Page 09 under compound the aroclor-1216 is indicated. This should
be arolcor-1016.
2 PCB: Page 11, sample BOX5N2 the result for the Aroclor-1260 shows 260;
whereas, the laboratory result sheet, page 20, shows 280,
3 Inorganics: There is no page 12 in the package.
4 Radiochemistry: Page 04, Detection Limits, indicates that the sample
BOX5MS8 exceeded the detection limit for Eu-152. This should be sample
BOX5M9,
5 Radiochemistry: Page 11, sample BOX5M9 has the value for Eu-154 as

0.405; whereas, the laboratory result sheet shows the value as 0.0405.




SRR IR YRt sess TN serssessasnsensenss TRONSMISSION RESULT REPORT ssssssssssesnnas (FEB 28 B0 @11 12PM)sesssssrerssecsss
BHI S&D MANAGEMENT S@9 372 9487

u_-‘ . avaranes ' . AL . s b (AUTO)  sesssasnsesrscesssses
THE FOLLOWING FILE(S) ERRSED
FILE FILE TYF‘E OPTION TEL NO. - PAGE RESULT
823  MEMORY TX ' ' 3755151 ' 83/03 OK
ERRORS . .
1) HANG UP OR LIME FAIL. 2) BUSY 3) NO ANSHER 4) NO FARCSIMILE CONMNECTION
E BHI Sample Management -
: Phone: (509) 372-9346
. FAX: (509) 372-9487
R . o — e smmp g,
. 4\ S r{[‘ " ,'\.. v, ";r o ;I""' A ‘
.‘—f!.'-!._—_._..-.-a _::.J .'.:l Ja. Iu :-.h.m...u:m -:uunmu J

w B Cheifhan  ve 37 g {/51
From: R ()1}(!5‘-3- _ Date: ) ) P~ O
w4/ 258 IR _Pow: 3

cc:

B

Q@ Quick Tumn/ Priority Data Q Final Data Package

Jne 72 54

~ v A




BHI Sample Management
Phone: (509) 372-9346
FAX: (509) 372-9487

B hrithan o 19 -5185)

From: % (h}(,p Date: _2-},?“ ad
Re: /07 (o= f W Pages: _\D

CC:

0 Quick Turn/ Priority Data Q Final Data Package

Tne 77 5




Teb-24-00 0Z:04P FEB 24 ’g@ ©1:17P7P1

FAX

TECHLAW, INC.

451 Hills, Suite 23
Richlund, WA 99352
509-375-5667
£09-375-5151 (fax)

To: Jeanctte Duncan

I'rom; Bruce Christian

Pages: |

Datc: 24 February 2000

Information Requésl ‘

W02980 - Inorganics

Three ol the lead samples (BOX5Y7, EOXSY& BOX5Y9) were prepared and analyzed seperately

from the other 12 samples. A blank and LCS arc reported for this separate group but no matrix
spike. Is therc an associated matrix spike??

§(€ ;I%em 2, <V C;—"#-;;ér lrécef_

2. 289

R Woro



FW: SDG W02980

Kessner, Joan H

Page 1 of 1

From
Sent:
To:

:  Waddelll@qguanterra.com

Monday, February 28, 2000 11:55 AM
JHKessne@rmnail. bhi-erc.com

Subject: FW: SDG W02980

Answers from St. Louis for Rich's questions.

From;

Sent:
To:

Ward, Marti
Monday, February 28, 2000 9:16 AM
Waddell, Jackie

Subject: RE: SDG W02980

From: Waddell, Jackie

Sent: Monday, February 28, 2000 10:57 AM
To:  Ward, Marti

Subject: SDG wW02980

Importance:  High

Marti,
questions on the package....

1. Where do you find the PCB extraction date?

Top of the form has a line item labeled "Prep Date". That is the

extraction date.

2. Three metal samples (BOX5X?7, BOX5X8 and BOX5X9) were prepped and analyzed separate from the

other samples. Did we run an MS for that batch?

A MS/MSD was analyzed in the second batch, but it was noton a sample in this SDG. We only report
one set of QC per twenty samples (or per SDG if it contains less than 20 samples).

3. For the main metals package, two matrix spikes are listed. Please verify that the second is actually

the MSD.

Yes, the top number is the MS and the second value is the MSD.

reports these.

2/28/00

This is the way Quantims



[Ty " YT " TRANSMISSION RESULT REFPORT sressre weenneennnn (FEB 28 700 11: 15gmjuuunuuun.o.
' BHI S&D MANAGEMENT 583 3¢z 9487

. e e RESIIIsERER AT ) e annee v (AUTO) sevvsesserissnnsessens

THE FOLLOWING FILE(S) ERASED :
FILE FILE TYPE OPTION TEL NO. _ PAGE  RESULT

©19  MEMORY TX 3735151 ie-18 OK
ERRORS

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

BHI Sample Management
Phore: (509) 372-9346
FAX: (; ;09) 372-9487

' ! !’f.f':‘
Re: (L O 2280 fﬁf

cC

O  Quick Turn/ Priority Data O Final Datd Package

s/ wedkons < |
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BHI Sample Management
Phone: (509) 372-9346
FAX: (509) 372-9487

To: [ /}7/,'0%;4}0

Faxi ¥ 7 {—: {75‘/

Date: J. 2 7

Re: (v ¢ 70 f)‘?f

Pages: /J

CC:

O Quick Turn/ Priority Data

O Final Data Package

shl  cwerkins

<h 'f))( /73'9' £



"eb-24-00 03:24P FEB 24 '@ ©2:57Pil

-
.
Y

- TECHLAW, INC.
451 Hills, Suite 23
Richland; WA 99352
509-378-5667
509-375-515] (fax) -
.To: Jeanctte Duncan

From; Bruce Christian
'Pages- L

Datc 24 February 2000
| 'lniormanon I(equesl

' ‘.‘wozoso i PLBs :

The RPD fol aroclor- l260 on page 50is gwen by the lab at 9. 9% 1 calwlate 35% o |

é cc/cé/4}~/ rca’d./’%]’ dr"t /n(drrc‘“}‘

Im.l 'j"h,
é(rc 7,..;”/ <¢/<4£(/.,an F}r /W’JO e/iﬁ n

/3 %/M 22%*"’
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FAX
TECHLAW, INC.

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

To: Jeanette Nuncan
From: Bruce Christian
Pages: |

Date: 24 February 2000
Information Request

WO02980 - Metals

No lab duplicatcs are identificd but the lab ran two matrix spikes. Is onc spike meant to be the

matrix spike duplicate? 1 _
Lo o5 wn IO

9 ze Z”ﬁﬂ’ ;/”
2

227
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FAX

TECHLAW, INC. o | \
451 Hills, Suite 23 : _
Richland, WA 99352
509-375-5667 ‘ ‘ - {
509-375-5151 (fax) o
To: Jeanctte IDuncan
‘From: Bruce Christian
Pages: |

" Date; 24 February 2000
‘Inl'u'rmal'ion Request | ‘ _ ( '

W02980 - Rad o Y VL

1 nced the dl\tl“dtmn and analysis dates for carhon-l43/14d TC-99

Scm—l U—’/ ¢cevre |
ﬂ%¢d/ﬁ J")N" ""lc‘J/ /""d////ﬂ ﬂc-e-b'M/

JU S | o |
J . zr-dé S
e T _ |

S~



Liquid Scintillaticn Courting Sheet CQ“/SOA

aC 2ATCH Numter. 4 2552940 | ho )OQ
Voiume Towi Sample
Anadlyzed Voiume (g ml
Pesition WerkCrder No, J3mi L He | L) OR Multiiier | Vial Label or Scike Valus Preparation Information
1 A :
- DLLCA ivey o2 wayss TCIG
Do nS ivs Matrix: SéBLL
3 TCSGO94 . —
DLcwi09S R3O0 BLAILA Clent: 3w
4 _
DL P05
5 -
DipL.CODD
6 DLH"\J(['(- S ED 3 }chrr.e oumed: 5 LS
[N ! W/ } i TCSGO96 ™ Tray Notsk Z’ﬁ/___
: Dl MK D2 C | : BANWNAIEY - openg OIS
: | ;

Do P 1035

Ceountrg \nigrmater

14

15

16

17

18

1%

RC-114 Rev.1, d/c8



Liquid Scintiflaticn Counting Sheet a_q 80 A

QC 3ATCH Murter._G2.55 29D _ hieled
Veilume otal Sampis
Analyzad Velums {g mi.
Pagition WerkCroer M. (g mt L HA | L) QR Multiniier | Vial Label cr Scike Yalue Preparaticn informaticn
1
2 BlCr) 103 Analysiss M T L2
Olp LCNIOKY | Mavix: _Sobal
3 _ 41
DLLCPiva Clent:_ LT
4 g Cocktall Added:
. Pltcaidd /- i4-00
DeLCEIDISs | Tota Count "ime min
5 | ! Veiume Touniee: _ S mis
Demycinib | | —=—
7 oMY 1 : - : Tray Meish: 20
DG my g joa( | : Cnias_ (BFD
8 ‘ i !
DimxClodp B s |
s . | Ceuntirng nicrmancr
| s :
10 i . ‘
7 .i | .i
13 i f ;
- 3 | |
15 ,
16 ;
1w
!
18 ’
15 {
2 |
7 | i
| |
22
P ~
| |
24 ‘

RC-114, Rev. 1, 4/¢¢



Linuid Scintillation Counling Sheet

aC BATCH Humber: 935 S o2 o2

4 80A

Pasilion

Work Qnor He.

Volumn
Anntyrmld

(g mbt L th)

Tutad Sangda
Vil (g mb
L) O Mutii dior

Viul Labol of Spikn Valua

1

DepmX-t-otBR)

2

3

Dl xl -1-03BM

VoI X - 102

Ded CA -7- 7

DL CA-1-0E X

DelCP-1-e7

DGLC 107

10

[N ST

12

13

14

i3

16

17

18

| CRinilints

19

N

a

Proparalion Infutmation

Analysis: c-{ 4

Malrix: Sale G/
L/ 3.

Volume Counled: __“_g__mLs

Fray Fuofs). ,____Z_____ .
_Om

nilials:

" Counting Tnfornation

rﬁ‘ﬁ—

Tovey Bao.
L5CH.

Comunents

Counfed
121

_ ) "W‘*Iw

TTRCT 4, Rav.1, 409




Liquid Scintillaion Counting Sheet C;gxo B
GC BATCH Number: CI’ 55 qulm l le l 00D
Votume | Toml Samyie
Pesition WerkCreiae Na, @%ﬂ ﬁm‘w& Vial Label cr Scike Valus Prsparaticn information
; Dl 11 BB 5y Aralysis _ 144
DG LY ioRt 2 Maix: CChav
’ D6 5100 ‘
’ DL S B giSGaifa/w@
> oot
? DiL+DD NV | |
" Dpnngiok |
P IDLHDdYITL :
P bonstice | T:
h DLHDE IV, | | | rowerNe: _ 5
T Denfl | | | 15w L7
ClDLpfiio YV ? R
13 blp(’\\ vy 10% ’ 5 { 1 Cemments
R A ! |
 lourETIioe | | Culﬂkd
" IDLHFVID | dq,m
"D midiod | | |
b Dl M <o C I \/ lffff?ag‘.z.mzm Iw
A I ;’W
“ | | f |
2‘ RN
- | | |
23 ' l i
3 | | |

RC.114, Ray 1, 4/ct



_——

Liquid Scintilation Counting Sheet ;4 80 B

ac saTcH Number 4 DD A j- LY
Velurne Total Sample
Arcilyzad Volume (g mb
Pasifion WeorkCroer Na, fg mL L He ! L) OR Multiciier | Vial Label or Scike Yalue Preparatien Information
T 7. . ‘
Diemic 195 5 Analysis _ A+ b )
2 =+
DQ;G*L—q [O2 Matrix; _ﬁﬁébé
k] .
BoHAC jorS
3
D kDL D2
5
—1d WHOO jnd | | =z
) ' i\:’crume ’.‘aun:ac:' 2 mis
7 DQ_ADG 1D ‘ : | Trav Noist; 2, 32
‘Dl‘”’f'g} 105 , R
B . i :
ST | .
s : { Ccoungrg ‘nicimaten
DLHNT v | %
0 DleHLG 102 l ; ; | Tower No: ___ +f
1 | | | LC# nlli
DMeHF~C )02 ! | | ==
12 1 = l i i i CF rutiats: VZ‘/
DLHFK 102 : i ; ]
3 . X ; : miTEnts
" Demicodb 5 | i :
14 [ ' : ! ;
DLHPR Jpa | | | |
T _ | | .
DLHFT 102 , C l '
© 1puitFy 102 | | |
17 . '
bemic 1015 | | | lhloo
b WDmiCjtol | |
18 i ‘
| | | |
20 I- ! .
2 | ; ;
| ;
2
| |
|
24 I l

RC-114, Rev.1, 48



aC BATCH Humber: ]34 399

Liquid Scintillation Counting Sheel

S990 B

Vulumo Tutid Spumple
Miilyzol Vuhume {g ml
Position WoirkOrdor Hao, g ond. L g L) OR Multipdior { Viat Labot o Spikn Valun Peopar alion Informalion
i
3 %M//"/ BN . Analysis: Y
Zﬁﬂd'f‘ O3KN. Malrix: SZD//G/
k]
‘ Dy )-+o4E N
- [l~L-2C
(LG 1e8 - ®,
6 pé i: 9C."I’ "8 Vohene Countad: _._5___111[.5
_7— ;6 T T - - l!ﬂy MU(!{}: ‘)’6‘ . i
5 Dé’/ypp' / — e e ] Iniilinls; LTés e
DOHD G108 e ]
9 X j-nc® Counting nformalion
0 === I
M&.&ém o i i _ Tower Mo, /=
N . )
— ..ﬁ LSCH.
12 Qéﬂg 1/ a - - CR tnitials: 64 f7/-29:‘l‘;'4'-‘53¢
[AHEC -0
‘J . T e o - - o C(;.I-T‘!;HGI“S
. - I B N _
14
) eptho-t-08 _
6 OCHFT e 8 - - Co .
]
- DCHEY-1-< & _ '),* '
18 -
g T T T dﬂlM
55— Y —— - SV D
T e i e | s e L
22

2!

TUTRET A, Rev 1,409



FAX
TECHLAW INC. |

451 Nills, Suile 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

-

To: Jcanctte Dunc;an
Frdrﬁ: Bruce Christian

' Pages: l ‘. |

- Date: 24 February zooo

lnformanon Request
W029803 - Rad

NolCSis présém for carbon- 14

0 35%




eb-24-00 04:56P FEB 24 '20 g4: 1bp@l

FAX | —
TECHLAW, INC. - l

451 Hills, Suite 23

Richland, WA 99352 | : S | o |

509-375-5667 o o | - ?

509-375-5151 (fax) o

‘To_: Jeanettc I)unéan- '

_Frum; Bruce Christian -

Pages' 1

- Date: 24 Fcbruary 2000

-'Tnformauon chucﬁt o ._ E : : _ | { j‘ .

wozgso Rad =~ - ‘ /U' |

I nced the dlstﬂlutinn and analysis dates for curh('m-'l% TC-Y99
. , ' l o le C°
6{6’.—'5" S w/ | .

5® 3 i
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FAX

TECHLAW, INC.

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

. To: Jeanctte Duncan

From: Bruce Christian

Pages: | -
Datc: 24 February 2000 |
Information Request

. WO02980 - PCBs

The RPD for aroclor-1260 on pégc 5015 given by the lab at 9.9%. | calculate 35%.

B C
A
y



Feb-24-00 04:57P ' FEB 24 ‘00 o4 oPR2

TECHLAW, INC.

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

“'I'o: Jeanette Duncan
From: l.inicé. Chﬁsliaﬁ_ "
Pages: 1 -

‘Date: 24 February 2000
1n[bn"1_1ali'0n Request

WO2980B - Rad -

‘No matrix spike is present lor}W/ C"'l (‘lL B



jep-24-00 02:24P S " reB 24 'ed e1:3%PY

" TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352

. 509-375-5667 -
. 509-375-5151 (fax)
To: Jeanette NDuncan
From: Bruce Christian
rPages-. 0
.‘ D.lte 24 Febru.lry 2000
. _lnformanon chuosl ‘

wozt)sn ] Melals' |

No lab duphcatcs are ldennﬁcd but the lab ran two matrix Splkth s one Splke meant to be the
matrix spul-.c duplu,.:te? - o
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FAX
TECHLAW, INC.

451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-S151 (fax)

To: Jeanctte Duncan
IF'rom; Bruce Cluistian
Pége's:_ I

Datc: 24 February 2000

Tnformation Request

W02980 - Inorganii;s

" Three ol the lead samples (BOXSY?7, BOXSYS',. BOX5Y9) were prepared and analyzed seperatcly
from the other 12 samples. A blank and LCS arc reported for this separate group but no mairix
spike. Is ther¢ an associaled matrix spike??
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TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667

509-375-5151 (fax)

To: Jeanette Duncan

From: lirucg Christian
Pages: 1

Date: 24 February 2000

Information Request

WO029808 - Rad

No matrix spike is presenl lor}/ C "l (%
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TECHLAW, INC.
451 Hills, Suite 23
Richiand, WA 99352
509-375-5667

509-375-5151 (fax)

To: Jeanette Duncan

['rom: Bruce Christian
Pagces: |

Date: 24 Fcbruary 2000

Information Request

W02980A - Rad

No MS is present for carbon-14 .
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451 Hills, Suite 23

Richiand, WA 99352

509-375-5667

509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christiﬁn

Pages: |

Date: 24 February 2000

Information Request

w02950B - Rad

Noduplicate s present for carhon-14 &p)j

®
(\}‘W@* |

I !
Ve Jﬂrp/fcs’f /s ,Dc’r{:’fmﬂj ‘F;f 747
C?/?U/}/J’JIJ" =~

/{4/ Z"Z.;’_*C’a



Feb-%4—00 02:04P FEB 24 ‘22 @1:17PP2

FAX
TECHLAW, INC.

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

To; Jeanetie Duncan
From: Bruce Christian
Pages: |

Date: 24 Febyuary 2000
Information Request

W02980 - PCBs

I nced the extraction dates for the PCB analysis.

‘}/]é-ﬁ}qa”r‘;y/n 2-24 =9



RS SE RIS EI IR RN AU RN resaenn TRQNSMISSION RESULT REPORT FEERSNNRESILISEEERIS (FEB 25 ’BB 12:45PM)0000 -------- e
BHI S8D MANAGEMENT S@9 372 9487

i oraiene . viveaen sases (EUTO) sosersrnenssssncsans
THE FOLLOWING FILE(S) ERASED _
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ERRORS
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0O Quick Turn/ Priority Data O Final Data Package
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