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Date:
To:
From:
Project:
Subject:

14 April 2000
Bechtel Hanford Inc. (technical representative)
TechLaw, Inc.
105-F/DR Phase Ill Below-grade Areas Sampling and Analysis - Concrete
Inorganics - Data Package No. W03090-QES (SDG No. W03090)

This memo presents the results of data validation on Data Package No. W03090-
QES prepared by Quanterra Environmental Services (QES). A list of samples
validated along with the analyses reported and the method of analysis is provided
in the following table.

.Samp.ID SarnwleDate.Media Vflidatton Analys

BOXMYO 2/22/00 Solid C See note 1

BOXMY1 2/22/00 Solid C See note 1

BOXMY2 2/22/00 Solid C See note 1

BOXMY3 2/22/00 Solid C See note 1

BOXMY4 2/22/00 Solid C See note 1

BOXMY5 2/22/00 Solid C See note 1

BOXMY6 2/22/00 Solid C See note 1

BOXMY7 2/22/00 Solid C See note 1

BOXMY8 2/22/00 Solid C See note 1

BOXMY9 2/22/00 Solid C See note 1

BOXNOO 2/22/00 Solid C See note 1

BOXN01 2/22/00 Solid C See note 1

BOXNO2 2/22/00 Solid C See note 1

BOXNO3 2/22/00 Solid C See note 1

BOXNO4 2/22/00 Solid C See note 1
1- CP metals - 6010 Supertrace (lead and chromium); mercury by 7471

Data validation was conducted in accordance with the BHI validation statement of
work and "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:
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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

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 ICP metals and 28 days for mercury.

Due to the holding time being exceeded by less than two times the limit, all
mercury results were qualified as estimates and flagged "J".

All other holding times were acceptable.

" Blanks

Preparation Blanks

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

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

All preparation blank results were acceptable.
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* Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 69% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally,
for samples with a spike recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

Due to a matrix spike duplicate recovery of 138%, all detected mercury results
were qualified as estimates and flagged "J".

All other 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%. 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 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.

Field Duplicates

One pair of field duplicate samples (BOXNO2/BOXN04) were submitted for
analysis. The samples were compared using the same criteria as laboratory
duplicates. All field duplicate results were acceptable.

" Analytical Detection Levels

Reported analytical detection levels are compared against the CRDLs to ensure
that laboratory detection levels meet the required criteria. All reported laboratory
detection levels met the analyte specific CRDL.
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* Completeness

Data package No. W03090-QES (SDG No. W03090) was submitted for validation
and verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to the holding time being exceeded by less than two times the limit, all
mercury results were qualified as estimates and flagged "J". Due to a matrix spike
duplicate recovery of 138%, all detected mercury results were qualified as
estimates and flagged "J". Data flagged "J" is an estimate, but under the BHI
validation SOW, the data may be usable for decision-making purposes. All other
validated results are considered accurate within the standard error associated with
the methods.

REFERENCES

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

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

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

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

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

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

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

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

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

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

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

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

000008

SDG: W03090 REVIEWER: DATE: 4/14/00 PAGE_1_OF_1
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Mercury J All Holding time

Mercury J All MSD recovery

__________________ I _________ _______________ A ____________



Appendix 3

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

P boj t: v CH T L-HA NFO RD
|brorv uan r

Ca.. |SDG: W03090
Sample Numb., BOXMYO BOXMY1 BOXMY2 BOXMY3 BOXMY4 BOXMY5 BOXMYS BOXMY7
Location 1 2 3 4 5 6 7 8

Reivurks
tD_:Dt 2122100 2122100 2/22100 2122100 2/22/00 2122100 2122100 2122100

________ CRDL Result Q sut Q Result a Result ResultIQ Re"t a -6 Result 0 Result ( Result Q
m 0.2 0.078 J 0.26 J 0.036 J 0.036 J 0.028 J 0.051 J 0.064 J 0.048 J
Lead 3 10.9 41.6 10 12.3 12.3 11.7 21.6 12.0
Chronm 10 18.6 20.0 11.1 14.2 12.6 14.8 14.7 30.8

BOXMY8 BOXMY9 BOXN _ B0XNO1 BOXNO2 BOXN03 BOXN04
9 10 11 12 13 14 15

2122100 2122100 2/22100 2122100 2122/00 2122100 2122100

I amics CRDL Rent 0 Rest 0 Result Q Ramit 0 Result Result 0 Result 0 Result Q Result a
Mercur 0.2 0.05 J 0.038 J 0.057 J 0.044 J 0.048 J 0.038 J 0.048 J
Lead 3 10.0 25.7 17.0 10.9 9.9 17.3 10.3

Chromium 10 15.2 12.3 15.2 16.7 16.4 11.3 15.7

0
C
C0
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evern Trent - St. Louis

Lot-Sample #...: F0B240142-001
Date Sampled...: 02/22/00
% Moisture.....:

BBCTE. WUUORD, INC.

Client Sample ID: V0XMG0

TOTAL Metals

Date Received..: 02/23/00
Matrix.......: SOLID

REPORTING PREPARATION- WORK
PARAMETER RESULT LIMIT UNITS METHOD AxALYSIS DATB ORDER #

Prep Batch #...: 0070179
Chromium 18.6

Lead 10.9

1.0 mg/kg
Dilution Factor: 1

0.30 mg/kg
Dilution ractori 1

S9846 6010B
b=L.............. 0.30

SN846 6010B .

.r.........,... 10.15

03/10-03/16/00 D8XJQ10C

03/10-03/16/00 DBXJQI01

Prep Batch #...: 0088360
Mercury 0.078 0.033 mg/kg

Dilution actor: 1
S8146 7471A

HM ............ : 0.0070

000011
Data is Incomplete without Case Narrative

03/26/00 D81JQ204
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evern Trent - St. Louis

Lot-Sample #...: F0B240142-002
Date Sampled... : 02/22/00
I Moisture.....

BECHTfL HANFORD, INC.

Client Sample ID: BOXMil

TrL Metals

Date Received..: 02/23/00
Matrix.......: SOLID

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

Prep Batch #...: 0070179
chromium 20.0

Lead 41.6

1.0 mg/kg
Dilution Factors 1

0.30 =g/kg
Dilution Factor: I.

SW46 603od
DL............a 0.30

SUS46 60108
DL............:0.15

03/10-03/16/00 DBO3103

03/10-03/16/00 DSX3101

Prep Batch *.. . 00863f8
Mercury 0.26 _I 0.033 g/kg

Dilution Factor: 1
BUS46 7471A
DL.............: 0.0070

000012
)ata is Incomplete without Case Narrative

03/26/00 DBfl3202

V
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Severn Trent - St. Louis

Lot-Sample #...: F0B240142-003
Date Sampled. .. 02/22/00
% moisture.....

BDUTEL BAMFORD, INC.

Client Sample ID: B0D4T2

7DTAL Metals

Date Received..: 02/23/00
Matrix.......: SOLID

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

Prep Batch #...: 0070179
chromita 11.1

10

1.0 mg/kg
Dilution Factors 1

0.30 mg/kg
Dilution Factor: 1

8846 6010B
MDL........-....: 0.30

S9846 6010B .
Hm ............ : 0.15

03/10-03/16/00 DfXK5103

03/10-03/16/00 DSXK5101

Prep Batch I.. .. 0088360
Mercury 0.036 0.033 mg/kg

Dilution Pactor, I
SW846 7471A

XDL............1 0.0070

)ata is Incomplete without Case Narrative

000013

03/26(00 D8SXK5202



Severn Trent - St. Louis

Lot-Sample #...: F0B240142-004
Date Sampled...: 02/22/00
t Moisture.....

BECHTEL aMFORD, INC.

Client Sample ID: BDOfMl

TOTAL Metals

Date Received.-z 02/23/00
Matrix........ SOLID

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

Prep Batch 0...: 0070179
1.0 mg/kg

Dilution Factors 1

0.30 mg/kg
Dilution PaCtort I

S9846 6012B
HMI...........: 0.30

SW846 6010B 
MDL............1 0.15

03/10-03/16/00 D6XK7103

03/10-03/16/00 DBXK7201

Prep Batch 6...: 00883!..
Mercury 0.036 0.033 mg/kg

Dilution Factor, 1
81946 7471A

MDL............1 0.0070

>ata is Incomplete without Case Narrative

chromium

Lead

14.2

12.3

03/26/00 DSXK7202

000014
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Severn Trent - St. Louis

Lot-Sample *.. : FOB240142-005
Date sampled...: 02/22/00
% Moisture.....:

BaCURnL HIFORD, ItC.

Client Sample ID: B01MY4

T07AL Metals

Date Received..: 02/23/00
Matrix.......: SOLID

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

Prep Batch #...: 0070179
Chromium 12.6

Lead 12.3

1.0 mg/kg
Dilution Factor, 1

0.30 mg/kg
Dilutimn Factors 1

SN846 601038
MM ............ s 0.30

SW846 6010B -

.............. 0.15

03/10-03/16/00 DBXK9103

03/10-03/16/00 DBXK9101

Prep Batch 0...: 0088360
Mercury 0.028)e S 0.033 mg/kg

Dilution Factor& I
S9846 7471A

MD............a 0.0070

loE (S):
* Eisa .e. R.as IsSes &. .
Resks and reposin anks have b Asjusud for dry welghi.

41 510

)ata is Incomplete without Case Narrative
000015

112

03/26/00 D8XK9202
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Severn Trent - St. Louis

Lot-Samqe *...: FOB240142-006-
Date Samqled..: 02/22/oo
t Moisture.....:

BECHTEL -ANFORD, INC.

client Sample ID: BOWS?

TOTAL Metals

Date Received..: 02/23/00
Matrix.......- SOLID

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

Prep Batch 1...: 0070179
chromium 14.9

La 11.7

1.0 mg/kg
Dilution Factors I

0.30 mg/kg
Dilution Factors 1

SU846 6016B
I= ............ : 0.30

51846 60108 3
.M............. 0.25

03/10-03/16/00 D0XmI03

03/10-03/16/00 DmXXAlol

Prep Batch 8...: 0088350-
mercury 0.051 0.033 mg/kg

Dilution Factor: I
S9146 7472A

P= ............ a 0.00 0

Data is Incomplete without Case Narrative

03/26/00 DBXKA202

c//I'
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evern Trent - St. Louis

Lot-Sample *...: FOB240142-007
Date Sampled...: 02/22/00
t Moisture.....:

BnCrL HANFORD, INC.

Client Sample ID: BOXMr6

TOTAL Metals

Date Received..: 02/23/00
Matrix........; SOLID

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

Prep Batch #...: 0070179
Chromium 14.7

ad 21.6

1.0 g/kg
Dilution Factors 1

0.30 mg/kg
Dilution Faetorsa I

5846 60108
I=L............ 0.30

BWS46 6010B
"ML............ 0.1s

03/10-03/16/00 DBflC103

03/10-03/16/00 DfXKC101

Prep Batch #...: 0088360
Marcury 0.064 0.033 qg/kg

Dilution Factors 1
S5846 7472A

MdL............. 0.0070

000017
)ata is Incomplete without Case Narrative

03/26/00 D82XC202
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Severn Trent - St. Louis

Lot-Sample #...: F08240142-008
Date Sampled...: 02/22/00
% Moisture.....:

BECHTEL BNtORD. INC.

Client Sample ID: B030M7

TOTAL Metals

Date Received..: 02/23/00
Matrix.......: SOLID

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

Prep Batch #...: 0070179
chromium 30.8

Lead 12.0

1.0 mg/kg
Dilution Factor: 1

0.30 mg/kg
Dilution Factort 1

83546 602O
iDL............t 0.30

SW846 6010B :
ML............1 0.15

03/10-03/16/00 DBXXF103

03/10-03/16/00 DBailK01

Prep Batch #.... 008B36
Mercury 0.048 P 0.033 m/kg

Dilution Factor. 1
S8346 7472A

HM............a 0.0070

Data is Incomplete without Case Narrative

03/26/00 DB2 K202

000018
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pe/ 
6

4/13140



Severn Trent - St. Louis

Lot-Sample 8...: F0B240142-009
Date Saqpled...: 02/22/00
% Moisture.....:

BECHTEL SWWORD. INC.

Client Sample ID: BUIT s

TOTAL Metals

Date Received..: 02/23/00
Matrix.......: SOLID

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

Prep Batch #... 0070179
chromium 15.2

Lead 10.0

1.0 mg/kg
Dilution Factor, 1

0.30 mg/kg
Dilution Factor: I.

SW846 6010B
MDL...........: 0.30

S8146 60103 -
NDL............1 0.15

03/10-03/16/00 VBXfG103

03/10-03/16/00 DSIKG101

Prep Batch #...: 0088360
Mercury 0.050 1 0.033 wAg

Dilution Factor: I.
SW946 7471.A

DML.............. 0.0070

lata is Incomplete without Case Narrative

03/26/00 DSXKZ202

000019
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3evern Trent - St. Louis

Lot-Sample #...: F0B240142-010
Date Sampled...: 02/22/00
t Moisture.....:

BnCHTE. uMORD, nIC.

Client Sample ID: BOXMY9

TOaL Metals

Date Received..: 02/23/00
Matrix.. ..... : SOLID

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

Prep Batch #...: 0082202
Chromium 12.3

Lead 25.7

1.0 mg/kg
Dilution Factors 2.

0.30 mg/kg
Dilution Factors 1

SKS46 601B
IML............: 0.30

S8146 6010B -
t=L............: 0.13

03/22-03/23/00 DOXW103

03/22-03/23/00 DBfXl70l

Prep Batch #...: 008836
Mercury 0.038 0.033 mg/kg

Dilution Factor: 1
S8W46 7471A

HDL............: 0.0070

000020
Data is Incomplete without Case Narrative

03/26/00 DBXKJ202

/00



evern Trent - St. Louis

BNCTE HANFORD, UC.

Client Sample XD: BOXNOO

TOTAL Metals

Lot-Sample 4... : FO3240142-011 Matrix........ : SOLID
Date Sampled...: 02/22/00 Date Received..: 02/23/00
% Moisture.....:

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

Prep Batch #...: 0070179
Chrosium 15.2 1.0 mg/kg 53946 6010B 03/10-03/16/00 D8IKL103

Dilution Factors 1 MDL............a 0.30

Lead 17.0 0.30 mg/kg 8346 6010B - 03/10-03/16/00 DBOM102.
Dilution Factor, 1 MD............: 0.15

Prep Batch 1...: 0080360
Marcury 0.057 $ 0.033 a/kg

Dilution Factors I
5846 7471A

IMr............a 0.0070

000021

)ata is Incomplete without Case Narrative

03/26/00 DMMfl202
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;evern Trent '- St. Louis

Lot-Sample #...: P0B240142-012
Date Sampled... z 02/22/00
t Moisture.....:

aCHTEL EnwPouD, We.

Client Sample ID: BOf01

TOTAL Metals

Date Recein..: 02/23/00

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

Prep Batch f...: 0070179
Chroudim 16.7 1.0 mg/kg S946 60160

Dilution Factort I .M,............. 0.30

Lead 10.9 0.30 mg/kg 81846 60103 -
Dilution Factora I MD ................ 0..15

Matrix.......: SOLID

PREPARATION- WORK
ANALYSIS DATE ORDER #

03/10-03/16/00 DsXKP103

03/10-03/16/00 DBXP201

Prep Batch f... ; 00883W
Mercury 0.044 0.033 mg/kg

Dilution Pactora a
M8846 7472A
OL ............ a 0.0070

000022
ata is Incomplete without Case Narrative

03/26/00 DX21202



Severn Trent - St. Louis

B EuaI WEoD, 1nC.

Client Sample ID: BOX02

TOTAL Metals

Lot-Sample #...: F09240142-013
Date Saqpled...: 02/22/00 Date Received..: 02/23/00
q Moisture.....

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

Prep Batch .... : 0070179
Chromium 15.4 1.0 mg/kg S0846 60105

Dilution Factors 1 MDL.............v 0.30

Lead 9.9 0.30 mg/kg 81846 6010B .
Dilution Factor& 1 MDL ............ 0: 0.15

Matrix........ : SOLID

PREPARATION- WORK
ANALYSIS DATE ORDER 8

03/10-03/16/00 DBXKQ103

03/10-03/16/00 DSXKQ101

Prep Batch #....: 0088360
Mercury 0.048 : 0.033 mg/kg

Dilution Factor: 1
S846 7471A

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

Jata is Incomplete without Case Narrative
ooO23

03/26/00 DUXMO202

L< 14 0
qjt



.evern Trent - St. Louis

MCU TL WORD, Mac.

Client Sample ID: B0DN03

TOThL Metals

Lot-Sample #... : F0B240142-014
Date Sampled...: 02/22/00 Date Received..: 02/23/00
t Moisture.....:

REPORTING
PARAMETER RESULT -LIMIT UNITS METHOD

Prep Batch #...: 0070179
Chromium 11.3 1.0 rg/kg S8146 601613

Dlaution Factor: 1 )mD.............. 0.30

Lead 17.3 0.30 mg/kg 5W946 6010B
Dilution Factor. I HDL............. .A

Matrix........ : SOLID

PREPARATION- WORK
ANALYSIS DATE ORDER #

03/10-03/16/00 D92=103

03/10-03/16/00 DSW.101

Prep Batch 8...: 0088360
Mercuzy 0.039 0.033 mg/kg

Dilution Factor: I
58"46 7471A

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

u4( I

Jata is Incomplete without Case Narrative
o0O024

03/26/00 DBXXR202



Severn Trent - St. Louis

--BCBL ManPOD, INC.

Client Sample ID: BOX04

TOT2AL Metalu

Lot-Sample ... : FOB240142-015
Date Sampled...: 02/22/00 Date Received..: 02/23/00
t Moisture.....:

REPORTING
PARAMETER RESULT LIMIT UNITS METHOD

Prep Batch #...: 0070179

chromiuu 15.7 1.0 mg/kg 5846 6010B
Dilution Factors I WL............z 0.30

Lead 10.3 0.30 mg/kg S846 6010B
Dilution Factor: I CL......... .. 0.25

Matrix........ SOLID

PREPARATION- WORK
ANALYSIS DATE ORDER 0

03/10-03/16/00 DSXKT103

03/10-03/16/00 DSXKThOI

Prep Batch #...: 0088360
Mercury 0.046 0.033 Wg/kg

Dilution Factors 1
M3846 7471A

.............. : 0.0070

)ata is Incomplete without Case Narrative
000025

03/26/00 DXKTM02
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Severn Trent - St. Louis

Quantenu Incorporated
13715 Rider Trail North
Eank City, Missouri 63045

314 298-8566 Tlephone
314 298-8757 Fax

~tuanterra
Eavnnmmta
Serrim

CASE NARRATIVE

Bechtel Hanford Incorporated
3350 George Washington Way
Richand, Washington 99352

March 30, 2000

Attention: Joan Kessner

Quote Number 33811
SDG W03090
Number of Samples : fifteen (20)
Sample Matrix Solid
Data Deliverable Summary
Date SDG Closed : February 23, 2000

--ta
4,

to.s

C

ItN4 
O

U1. Introduction

On February 23, 2000, fifteen (15) "solkc samples were received by Quanterra, Richland and
transferred to Quanterra, St. Louis for chemical analysis. The samples were received at the St.
Louis lab within the temperature criteria. See the attached Sample Summary for a listing of
Client Ids and their associated Lab numbers.

I. 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 rnquested:

Deviation from R-quest

ICP Metals - 6010 Super Trac - Lead, Chiromium
Mercury -7471 - CV

None

IV. Defintons

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

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

000027

Data is Incomplete without Case Narrative 'A



Severn Trent - St. Louis Quanterra

Bechtel Hanford Incorporated
March 30, 2000
Quote Number: 33811
SDG: W03090
Page 2

MS- Matrix Spike.
MSD- Matrix Spike Duplicate.

V. Comments

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

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

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

Samples were originally extracted and analyzed for Mercury on March
14 and March 15. The laboratory Standard Operating Procedures
recommends sample extracts be analyzed within 24 hours of sample
preparation. The hold time between sample extraction and analysis was
exceeded. The samples were re-extracted and reanalyzed. The second
extraction was beyond the recommended hold time from time of
sampling to the time of analysis. The second analysis is reported.

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 bas been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Reviewed and approved:

Marti Vr
St. Louis Project Manager
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Appendix 5

Data Validation Supporting Documentation

000034



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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL:

PROJECT: L 3 5 DATA PACKAGE: Jo'30 0

VALIDATOR: f-L( LAB: 15 DATE: '-'( (C
CASE: SDG: UJ O 3Oct 0

ANALYSES PERFORMED
o CLPACP 0 CLP/GFAA o CLPMe CLP/Cy.,id. 0 0

"Cw-46AcP 0 SW-346/GFAA W-84 Mg 0  84W- '0 0

SAMPLES/MATRIX Boymlee 6>WK)Ulj BqzY-DoZ CZo-- VQ3 g

Go0Qrv o'st M'eY 42<cttt 2 Oox 3 5oYMy toV- t

SCn.AAfr fOo'M'9T bo1CMYV 9,oy%7

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . . . . . . . Yes No
Is a case narrative present? . . . . . . . . . . . . . . . . No N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . . Yes N/A
Comments: AL t0
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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?

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

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

Were ICV and CCV checks performed on all instruments?

Are ICV and CCV checks acceptable? . . . . . . . . . .

Comments:

. . . . Yes

. . . . Yes

. . . . Yes

. . . . Yes

. . . . Yes

4. BLANKS

Were ICB and CCB checks performed for all applicable

Are ICB and CCB results acceptable? . . . . . . . .
Were preparation blanks analyzed? . . . . . . . . .
Are preparation blank results acceptable? . . . . .
Were field/trip blanks analyzed? . . . . . . . . .
Are field/trip blank results acceptable? . . . . .
Comments: x)0 t - )Qo oQd--kJ

CZ ( ey inrocz

analyses? Yes

.~Yes
. . . . . . Yes

. . . . . . Yes

- A0o4

5. ACCURACY

Were spike samples analyzed? . . . . . . . . . . . . . . . . No N/A

Are spike sample recoveries acceptable? . . . . . . . . . . . . Yes N

Were laboratory control samples (LCS) analyzed? . . . . . . . . Yes No

Are LCS recoveries acceptable? . . . .. . . . .. . . . . Yes No (/A

Comments: I? I ,s

i- s

oOO036

No

No

No
No
No

H/A
N/A
N/A
N/A

No
No

No

No

N/A

N A
N/A
NZA



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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . .

Are laboratory duplicate samples RPD values acceptable?

Were ICP serial dilution samples analyzed? . . . . . .

Are ICP serial dilution 40 values acceptable? . . . . .

Are field duplicate RPD values acceptable? . . . . . .
Are field split RPD values acceptable? . . . . . . . .

Comments: Vk - a /s9 (V

. . . Yes

. . . . Yes

. . . . Yes

. . . . Yes

7. FURNACE AA QUALITY CONTROL
Were duplicate injections performed as required? . . . . . . . Yes

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

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

Are analytical spike recoveries acceptable? . . . . . . . . . . Yes

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

Are MSA results acceptable? ..... .................. Yes
Comments:

No N/A

No /A
No N/A
No N/A

No N/A

No N/A

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for Ail requested analyses? . . . . . . es No
Are all results supported in the raw data? . . . . . . . . . . es No
Are results calculated properly? . . . . . . . . . . . . . . . Yes No N
Do results meet the CRDLs? . . . . . . . . . . . .. .. . . . . . Yes N/A
Comments: ra
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Severn Trent - St. Louis

Client Lot #...; F0B240142
Date SaIpled...: 02/22/00

MATRIX SPIME SAPLE DATA REPORT

TOTAL Metals

Date Receive..: 02/23/00
Matrxr.........: SOLID

SAMPLE SPIPE MEASURED PERCNT PREPARATION- WORK
PARAMETER AMOUNT AMT AMOUNT UNITS RECVRY RPD METHOD ANALYSIS DATE ORDER #

MS Lot-Sample #: FOB240142-001 Prep Batch #...: 0070179
Chromium

18.6 20.0 38.7
18.6 20.0 36.6

mg/kg
mg/kg

Dilution Factor: I

101
90

SV846 6010B
5.6 SW846 6010B

03/10-03/1.6/00 DSXJQLOD
03/10-03/16/00 D8XJQ10E

Chromium 
......

mg/k 101 S846 6010B 03/10-03/16/00 DBXJQOG
20.0 36.6 mg/kg 90 5.6 SW846 6010B 03/10-03/16/00 D8XJO10R

Dilution Factor, i

10.9 50.0 59.0
10.9 50.0 55.7

mg/kg
mg/kg

Dilution Factor, 1

96
90

SW846 6010B
5.8 SW846 6010B

03/10-03/16/00 DBXJQXO7
03/10-03/16/00 DSXJQ1OS

MI Lot-Sample 0:
Mercury

F0B240142-001 Prep Batch 0...: 0088360

0.167 0.240
0.167 0.288 N

mg/kg
mg/kg

Lution Factor: 1

109
138

SW846 7471A
18 SW846 1471A

03/26/00 D8XJQ105
03/26/00 DXJO106

mOTE () :
Cakufis .e perfomed bef. mundlh a xid ro..dser wmsm In cak.,k rb.u.
N snad..e rs.naw ,Y Is eS.. m.uo ea.l .... fs.

33
ata is Incomplete without Case Narrative
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HOLDING TIME SUMMARY

SDG: jo-olo VALIDATOR: Lf DATE: PAGE___ F_

COMMENTS:

PREP. ANALYSIS
FIELD SAMPLE ANALYSIS DATE DATE DATE HOLDING HOLDING
ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER

2/7./00 /2(/c, 3iL/'o ~ ) __ ___

Si
cz

CAa
m

U,
-u-u
C
0
to

(D



Date:
To:
From:
Project:
Subject:

14 April 2000
Bechtel Hanford, Inc. (technical representative)
TechLaw, Inc.
105-F/DR Phase IlIl Below-grade Areas Sampling and Analysis - Concrete
Radiochemistry - Data Package No. W03090-QES (SDG No. W03090)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package Nos.
W03090-QES which were prepared by Quanterra Environmental Services. A list
of samples validated along with the analyses reported and the requested analytes
is provided in the following table.

Sample ID Sample Date Media Validation Analysis

BOXMYO 2/22/00 Solid C See note 1

BOXMY1 2/22/00 Solid C See note 1

BOXMY2 2/22/00 Solid C See note 1

BOXMY3 2/22/00 Solid C See note 1

BOXMY4 2/22/00 Solid C See note 1

BOXMY5 2/22/00 Solid C See note 1

BOXMY6 2/22/00 Solid C See note 1

BOXMY7 2/22/00 Solid C See note 1

BOXMY8 2/22/00 Solid C See note 1

BOXMY9 2/22/00 Solid C See note 1

BOXN0O 2/22/00 Solid C See note 1

BOXN01 2/22/00 Solid C See note 1

BOXNO2 2/22/00 Solid C See note 1

BOXNO3 2/22/00 Solid C See note 1

BOXNO4 2/22/00 Solid C See note 1

1- Gamma spectroscopy; alpha spectroscopy (isotopic
nickel-63; carbon-14; technetium-99.

plutonium and americium-241); total strontium;

Data validation was conducted in accordance with the BHI validation statement of
work and the "Sample and Analysis Plan for 105F and 105DR Phase IlIl Below
Grade Structures and Underlying Soils" (DOE/RL-99-35). Appendices 1 through 5
provide the following information as indicated below:
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Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

" Holding Times

Holding times are calculated from Chain-of-Custody forms to 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 results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results below
the MDA are qualified as undetected and flagged "U"; sample results above the
MDA and greater than five times the highest blank concentration are not
qualified.

Due to laboratory blank contamination, all nickel-63 results were qualified as
estimates and flagged "J".

All laboratory blank 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
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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 a matrix spike analysis, all carbon-14 results were qualified
as estimates and flagged "J".

Due to the lack of an LCS analysis, all cobalt-60 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.

All duplicate results were acceptable.

Field Duplicates

One pair of field duplicate samples (BOXNO2/BOXNO4) were submitted for
analysis. The samples were compared using the same criteria as laboratory
duplicates. The RPDs for cesium-137 (49%) and nickel-63 (34.6%) were
outside QC limits. Under the BHI statement of work, no qualification is
required.

* Detaction Levels

Reported analytical detection levels are compared against the 105DR PQLs to
ensure that laboratory detection levels meet the required criteria. The following
analytes were reported above the PQL: Europium-155 in samples BOXN01,
BOXNO2, BOXNO3, BOXNO4, BOXMYO, BOXMY1, BOXMY5, BOXMY6, and
BOXMY8; europium-154 in samples BOXNO4, BOXMY6 and BOXMY8; and
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europium-152 in sample BOXNO2. 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. W03090-QES (SDG No. W03090) was submitted for
validation and verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to laboratory blank contamination, all nickel-63 results 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 an LCS
analysis, all cobalt-60 results were qualified as estimates and flagged "J". Data
flagged "J" is an estimate, but under the BHI validation SOW, the data may be
usable for decision-making purposes. All other validated results are considered
accurate within the standard error associated with the methods.

The following analytes were reported above the PQL: Europium-155 in samples
BOXN01, BOXNO2, BOXNO3, BOXNO4, BOXMYO, BOXMY1, BOXMY5, BOXMY6,
and BOXMY8; europium-1 54 in samples BOXNO4, BOXMY6 and BOXMY8; and
europium-152 in sample BOXNO2. Under the BHI statement of work, no
qualification is required.

REFERENCES

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

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

Glossary of Data Reporting Qualifiers

000005



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

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

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

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

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

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

000008

SDG: W03090 REVIEWER: DATE: 4/14/00 PAGEZOF_
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Nickel-63 J All Blank
contamination

Carbon-14 J All No matrix spike

Cobalt-60 J All No LCS analysis



Appendix 3

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

Project: BECHTEL-HANFORD
Laboratory: Quanterra

iRon: W02090

Page_1 of_2

Sample unm,,r BOXMYO BOXMY1 BOXMY2 BOXMY3 BOXMY4 BOXMY5 BOXMY6 BOXMY7

Loaton 1 2 3 4 5 6 7 8
Remarks

ayple Date 2/22/00 2/22/00 2/22/00 2122/00 2/22/00 2/22/00 2/22/00 2/22/00

ReAmocemi" CRDL Remst Q Result 0 Result 0 Remt a Resut a Result Q Remit a Result 0 Result c

Plutoun-M..23 1 0.0425 U 0.0241 0.00291 U 0.00488 U 0.0251 0.0120 U 0.0178 U 0,00349 U

PlutonIum-239/240 1 -0.000414 U -0.00244 U 0,00 U 0.00 U -0.000742 U 0.00 U -0.000272 U 0.00 U

Ameiokm-241 1 0.0879 0.129 0.00563 U 0.0350 0.0232 0.138 0.0640 -0.000346 U

Beium-133 0.0118 U 0.117 U 0.0187 U 0.0851 U -0.00898 U 0.181 U 0.285 U 0.0100 U

Cobst-80 0.1 0.413 J 0.547 J 0.0370 UJ 0.160 J 0.0774 UJ 0.229 .1 0.174 J 0.0459 UJ

Ceslun 137 0.1 5.89 20.9 1.78 3.30 2.89 8.80 10.7 2.01

Eu tM152 0.2 0.587 U 3.42 0.332 U 0.459 0.273 U 3.65 1.80 0.343 U

Euampkit154 0.2 0.0115 U 0.449 -0.0873 U -0.0107 U 0.00983 U 0.371 U 0.198 U -0.0154 U

Eqpkmw 155 0.1 0.0409 U 0,0872 U 0.0263 U 0.0214 U 0.0439 U 0.105 U 0.0383 U -0.0133 U

Strondum 1 3.35 2.85 0.571 1 0.884 0.551 2.77 2.60 0.328

Cesbon-14 50 101 1 44.2 J 5.58 1 32.5 J 5.37 J 38.8 J 82.2 J 8.39 J

Nckel-f3 30 7.90 J 17.5 J 7.51 J 9.44 J 7.62 J 9.43 J 11. J 7.18 J

Teclhuedusn99 15 0.859 U 0.103 U 0.422 U .0.104 U -0,451 U 0.0511 U 0.0239 U 0.214 U

Case



RADIOCHEMISTRY ANALYSIS, SOLID MATRIX, (PCi/G)

Project: BECHTEL-HANFORD
Laboratory: Quanten.
Ca-e SD<Wa3s-
Sample Numb BOXMY8 BOXMYS BOXNOO BOXN01 BOXNO2 BOXNO3 BOXNO4
Locadon 9 10 11 12 13 14 15

mnsrks Duplicate
sumpl Das 2/22/00 2/22/00 2/22/00 2/22/00 2/22/00 2/22/00 2/22/00
Rmffimwola C0ADL Result a Result 0 ReS a Raft a Result a R.a a ROM*e a Result 0 ReSt 0
Pkftoniu_238 1 0.00424 U 0.00343 U 0.0213 U -0.000344 U 0.0102 U 0.00 U 0.00 U
PkutorA __230/24 _ 1 0.00376 U -0.000451 U 0.00330 U 0.00 U 0.00 U -0.000312 U -0.000834 U

Amemk 241 1 0.0829 0.0614 0.0902 0.0197 0.0491 0.0230 0.125
Bwd-133 1 0.00315 U -0.0131 U 0.0701 U 0.103 U 0.0704 U 0.0250 U 0.194 U
Cobl_-60 0.1 0.105 UJ 0.148 J 0.407 J 0.169 UJ 0.100 UJ 0.0471 UJ 0.270 J

C __lum 137 0.1 4.01 3.81 8.27 5.25 5.81 2.15 9.70
R _ __152 0.2 0.582 U 1.03 1.28 0.700 U 0.619 U 0.268 U 3.27
Bhropd154 0.2 0.125 U 0.0518 U 0.0871 U 0.0277 U 0.00933 U 0.00325 U 0.391 U

155 0.1 0.0558 U 0.0614 U 0.00807 U 0.0381 U -0.0627 U 0.0194 U 0.0199 U
swondi"_ 1 1.77 1.50 2.12 1.68 2.05 0.381 2.10
Oabm,-14 50 63.4 J 20.4 J 82.8 J 77.6 J 71.0 J 8.87 J 56.7 J
Niokal- 30 20.3 J 9.29 J 9.48 J 7.55 J 8.10 J 10.3 J 5.71 J
T..hnsdum-99 15 0.243 U 0.0982 U 0.286 U 0.149 U 0.0526 U 0.0285 U -0.162 U

Page__2 of_2



1/uanterra

SAMPLE RESULTS

LAB NAME: STL Richland

LOT,RPT DB ID: J08230234-14 9D8WWF10

CLIENT ID: BOXNOO

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W03090 1 10165

OTHER

2/23/2000 1:30:00 PM

ANALYTE RESULT 0
AM-241 2.13E-02 U
PU-238 3.30E-03 U

PU239/40 9.02E-02 A

BA-133 7.01E-02 U

CO-60 4.07E-01

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

STRONTIUM
C-14
NI-63

TC-99

8.27E+00
1.28E+00
8.71 E-02
8.07E-03
2.12E+00
8.28E+01
9.48E+00

2.86E-01

U

U

Id
U

COUNTING
ERROR (2 s)

2.OE-02
7.9E-03
3.8E-02
4.5E-02

6.6E-02
8.4E-01

2.3E-01
8.6E-02
5.5E-02
1.4E-01

'3* 1.4E+00
3 5.2E-01

1.52-02

TOTAL
ERROR (2 S)

2.0E-02
7.9E-03
4.1E-02
4.5E-02

6.6E-02
8.4E-01
2.3E-01
8.6E-02
5.5E-02
6.2E-01
3.8E+00
3.2E+00
7.1E-01

MDA/IDL

2.23E-02
1.79E-02
1.06E-02
6.68E-02
4.59E-02
4.80E-02

1.41E-01
1.56E-01
9.09E-02
7.67E-02
8.03E-01
4.79E+00
7.68E-01

RPT
UNIT

pC/g

pCil/g

pC/g

pCI/g

pCI/g

pCIg

pC/g

pCi/g

pCI/g

pC/g

pCil/g

pCi/g

pCilg

YIELD

91.05%
79.31%
79.31%

92.00%
100.00%
97.89%
100.00%

METHOD
NUMBER
RICHRC5080
RICHRC5010

RICHRC5010
RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5006
RICHRC5022
RICHRC5069

RICHRC5078

Number of Results:

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

.1 Nn I nen.Iifhr and insult <
900012

Severn Trent Laboratories Richland
rptCherniadSample; v3.41

WORK
ORDE
DaWW
D8WW
D8WW

D8WW

DaWW
D8WW

D8WW

D8WW

D8WW

D8WW

D8WW

D8WW

08WW

BAT-
CH

0060179
0060177

0060177
0060180
0060180
0060180
0060180
0060180
0060180
0060181
0060171
0060174

0060176

13

fiAt"q/rk



(yuanterra

SAMPLE RESULTS

LAB NAME: STL Richland

LOT,RPT DB ID: JOB230234-15 9D8WWG10

CLIENT ID: BOXN01

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W03090 / 10165

OTHER

2123/2000 1:30:00 PM

ANALYTE RESULT 0
AM-241 -3.44E-04 U
PU-238 0.00E+00 U

PU239/40 1.97E-02 A
BA-133 1.03E-01 U
CO-60 1 69E-01 U
CS-137
EU-152
EU-154
EU-155

STRONTIUM
C-14
NI-63
TC-99

5.25E+00
7.OOE-01
2.77E-02
3.81E-02
1.68E+00
7.76E+01
7.55E+00
1.49E-01

U

U

U

A,
U

COUNTING
ERROR (2 s)

6.9E-04

0.OE+00

1.8E-02
4.8E-02
4.6E-02
5.4E-01

1.8E-01
1.OE-01

7.1 E-02
1.3E-01
1.3E+00

5 4.2E-01
7.9E-03

TOTAL
ERROR (2 s)

6.9E-04
9.7E-03
1.8E-02
4.8E-02

4.6E-02
5.4E-01
1.8E-01
1.OE-01
7.1 E-02
4.9E-01
3.6E+00
3.3E+00
7.0E-01

MDA/IDL

1.73E-02
1.07E-02
1.07E-02

7.11E-02
8.19E-02
5.79E-02
1.87E-01

1.80E-01
1.18E-01

7.78E-02

8.03E-01
5.01E+00
7.71E-01

-RPT
UNIT

pCi/g

pCI/g

pCI/g

pCI/g

pCI/g

pCl/g

pCI/g

pCI/g

pCi/g

pC/g

pCI/g

pCIg

pC/g

YIELD

94.23%
79.28%
79.28%

96.20%
100.00%
91.32%
100.00%

METHOD
NUMBER
RICHRC5080

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

RICHRC5022

RICHRC5069

RICHRC5078

Number of Results:

Result - 10L When Not Detected
(O)ualifiers: U * Analyte result < MIDADL,

. Nn II niatlifier awi ramlt <

000013 Severn Trent Laboratories Richland
rptChemRadSample; v3.41

WORK
ORDE
D8WW

D8WW

D8WW

D8WW

DBWW

D8WW

D8WW

D8WW

D8WW

D8WW

DOWW

D8WW

D8WW

BAT-
CH

0060179

0060177

0060177

0060180

0060180

0060180

0060180

0060180

0060180

0060181

0060171

0060174

0060176

13

q711 /O



(uanterra

SAMPLE RESULTS

LAB NAME:

LOT,RPT DB ID:

CLIENT ID:

STL Richland

J08230234-1

SDG: /RPT GRP: W03090 / 10165

9D8WVK1O

BOXNO2

MATRIX:

DATE RECEIVED:

OTHER

2/23/2000 1:30:00 PM

ANALYTE

AM-241
PU-238

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

STRONTIUM
C-14
NI-63

TC-99

RESULT
1.02E-02

0.00E+00
4.91E-02
7.04E-02

1.00E-01
5.81 E+00
6.19E-01
9.33E-03
-6.27E-02
2.05E+00
7.10E+01
8.10E+00
5.26E-02

a
U

U

/
U

U-15

U
U
U

I&
U

COUNTING
ERROR (2 S)

1.6E-02
0.OE+00
2.7E-02
5.3E-02
4.4E-02
6.OE-01
1.6E-01
1.1E-01
7.6E-02
14E-01

1.3E+00
4.5E-01

2.9E-03

TOTAL
ERROR (2 S)

1.6E-02

9.32-03
2.8E-02
5.3E-02
4.4E-02
6.OE-01
1.6E-01
1.1E-01
7.6E-02
6.0E-01
3.4E+00

3.3E+00
7.0E-01

MDA/IDL

2.53E-02
1.02E-02
1.02E-02
7.81 E-02
8.05E-02
6.75E-02
2.01E-01
1.92E-01
1.24E-01
8.61 E-02

8.02E-01
5.00E+00
7.81E-01

RPT
UNIT

pCilg
pCi/g
pCivg

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

pCiig
pCI/g

pCiIg
pCIlg
pCilg
pCl~g

YIELD

93.00%
82.02%

82.02%

88.90%
100.00%
94.92%
100.00%

METHOD
NUMBER
RICHRC5080

RICHRC5010
RICHRC5010

RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5017
RICHRC5006

RICHRC5022
RICHRC5069

RICHRC5078

WORK
ORDE
D8WVK

BAT-
CH

0060179

D8WVK 0060177

D8WVK 0060177

D8WVK 0060180

D8WVK

D8WVK

D8WVK

D8WVK

08WVK

D8WVK

D8WVK

DBWVK

D8WVK

0060180

0060180

0060180

0060180

0060180

0060181

0060171

0060174

0060176

Number of Results:

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

J - No U qualifier and result <
000014 Severn Trent Laboratories Richland

rptChemRadample; v3A.41

13I

00

$



xfpuanterra

SAMPLE RESULTS

LAB NAME: STL Richland

LOT,RPT DB ID: JOB230234-2 9D8WVW10

CLIENT ID: BOXN03

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W03090 1 10165

OTHER

2/23/2000 1:30:00 PM

COUNTING TOTAL RPT METHOD WORK BAT-
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAIDL UNIT YIELD NUMBER ORDE CH

AM-241
PU-238

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

STRONTIUM
C-14

NI-63
TC-99

0.00E+00
-3.12E-04
2.30E-02
2.50E-02
4.71E-02
2.15E+00
2.68E-01
3.25E-03
1.94E-02

3.81E-01
8.87E+00
1.03E+01
2.85E-02

U
U

A*
U
U

U
U
U

is

1A

U

I
.1

O.OE+00
6.2E-04
i.9E-02
3.6E-02
3.3E-02
2.3E-01
9.7E-02
9.OE-02
6.7E-02
7.OE-02
3.8E-01
5.6E-01
1.52-03

1.OE-02-
6.3E-04
1.9E-02
3.6E-02
3.3E-02
2.3E-01
9.7E-02
9.OE-02
6.7E-02
1.3E-01
9.5E-01
3.6E+00
6.9E-01

1.11E-02

1.57E-02
1.57E-02
5.46E-02
6.04E-02

4.82E-02
1.42E-01

1.54E-01
1.16E-01
8.84E-02
8.03E-01
5.33E+00
7.80E-01

pCI/g

pCi0g

pCi/g
pCI/g
pCg
pCI/g
pC/g
pCIg
pCIg
pCI/g
pCJ/g
pCilg

pCi/g

94.25%
80.06%
80.06%

87.50%
100.00%
92.83%
100.00%

RICHRC5080

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

RICHRC5022

RICHRC5069

RICHRC5078

Number of Results:

Result - IDL When Not Detected
(Q)ualiflers: U * Analyte result < MDAIDL.

S- P.1.' nuI I gsifI..r .nu raumI$ Cl
000015

Severn Trent Laboratories Richland .
rptChemRadSample; v3.41 QD49f

D8WV

D8WV

D8WV

D8WV

08WV
D8WV
D8WV

DBWV

DPWV

DBWV

D8WV

DBWV

DeWV

0060179

0060177

0060177

0060180

0060180

0060180

0060180

0060180

0060180

0060181

0060171

0060174

0060176

13

L(IO



cuanterra

SAMPLE RESULTS

LAB NAME: STL Richland

LOT,RPT DB ID: JOB230234-3 9D8WWo1o

CLIENT ID: BOXN04

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W03090 / 10165

OTHER

2/23/2000 1:30:00 PM

ANALYTE RESULT Q

AM-241 0.00E+00 U

PU-238 -8.34E-04 U

PU239/40 1.25E-01 *

BA-133 1.94E-01 U

CO-60 2.70E-01 'Y

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

STRONTIUM
C-14
NI-63
TC-99

9.70E+00
3.27E+00
3.91E-01
1.99E-02
2.10E+00
5.67E+01
5.71E+00
-1.52E-01

U
U

S
#3
U

COUNTING
ERROR (2 s)

0.0E+00
1.2E-03
5.1E-02
7.0E-02
8.9E-02
9.9E-01
3.8E-01
1.7E-01
1.0E-01
1.4E-01
1.1E+00
3.3E-01
8.3E-03

TOTAL
ERROR (2 5)

3.4E-02

1.2E-03
5.5E-02
7.0E-02
8.9E-02
9.9E-01
3.8E-01
1.7E-01
1.0E-01
6.1 E-01

2.8E+00
3.3E+00
6.8E-01

MDAIIDL

3.75E-02
2.38E-02
1.41E-02
9.17E-02
6.37E-02
6.59E-02
1.87E-01
2.36E-01
1.77E-01
7.82E-02
8.03E-01
5.41E+00
7.67E-01

RPT
UNIT

pCuIg
pCvg
pC/g

pCI/g

pCIlg
pCilg
pCi/g
pCIvg
pCI/g
pCI/g
pCIl/g

pCilg

pCi/g

YIELD

28.45%
61.44%

61.44%

98.10%
100.00%
89.66%
100.00%

METHOD
NUMBER
RICHRC5080
RICHRC5010
RICHRC5010

RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5017
RICHRC5017
RICHRC5017
RICHRC5006
RICHRC5022

RICHRC5069

RICHRC5078

WORK BAT-
ORDE CH
D8WWO 0060179

D8WWO 0060177

D8WWO 0060177

08WWO 0060180
D8WW0 0060180

D8WW0 0060180
D8WW0 0060180

DSWWO 0060180
D8WWO 0060180

D8WW0 0060181
D8WW0 0060171

D8WW0 0060174

D8WWO 0060176

Number of Results:

Result - IDL When Not Detected
(Q)uallflers: U - Analyte result < MDA1DL.

.1 .Nn I cualifier and rntidt < 000016
Severn Trent Laboratories Richland
rptChemRadSample; v3.41

13

1<



('uanterra

SAMPLE RESULTS

LAB NAME:

LOT,RPT DB ID:

CLIENT ID:

STL Richland

JOB230234-4 9D8WW210

BOXMYO

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W03090 / 10165

OTHER

2/23/2000 1:30:00 PM

COUNTING TOTAL . RPT METHOD WORK BAT-
ANALYTE RESULT Q ERROR (2 s) ERROR (2 s) MDA)IDL UNIT YIELD NUMBER ORDE CH

AM-241

PU-238
PU239/40

BA-133
CO-60

CS-137
EU-1 52
EU-154
EU-1 55

STRONTIUM
C-14

NI-63

TC-99

4.25E-02
-4.14E-04

8.79E-02
1.18E-02
4.13E-01
5.69E+00
5.87E-01
1.15E-02
4.09E-02
3.35E+00
1.01E+02
7.90E+00
6.59E-01

U 5.2E-02
U 8.3E-04

,Jf 4.3E-02
U 4.3E-02

3 8.4E-02
5.9E-01

U 1.4E-01
U 1.0E-01
U 6.1E-02

1.8E-01

-S 1.5E+00
A I 4.4E-01
U 3.4E-02

5.3E-02
8.3E-04
4.5E-02
4.3E-02

8.4E-02
5.9E-01
1.4E-01
1.0E-01

6.1E-02
9.7E-01
4.5E+00

3.0E+00

7.4E-01

6.85E-02
2.08E-02
1.40E-02

6.20E-02
5.45E-02
5.33E-02
1.80E-01

1.82E-01
1.04E-01

8.85E-02
8.03E-01
4.61 E+00
7.85E-01

pCI/g

pCIvg

pCifg

pCIig

pC/g

pCvg

pCilg

pC/g

pC/g

pCg

pCJg

pC/g

pCvqg

"26.64%

57.79%
57.79%

87.10%
100.00%
96.78%
100.00%

RICHRC5080
RICHRC5010

RICHRC5010
RICHRC5017
RICHRC5017

RICHRCS017

RICHRC5017
RICHRC5017
RICHRC6017

RICHRC5006
RICHRC5022
RICHRC5069
RICHRC5078

D8WW2 0060179

08WW2 0060177

DBWW2 0060177

D8WW2 0060180

D8WW2 0060180

D8WW2 0060180

D8WW2 0060180

08WW2 0060180

D8WW2 0060180

D8WW2 0060181

D8WW2 0060171

D8WW2 0060174

D8WW2 0060176

Number of Results:

Result * IDL When Not Detected
(Q)uallfiers: U - Analyte result < MDA/IOL,

.1 - Nn II nunliflar and result <
.000017 Severn Trent Laboratories Richland

rptChemrtadSample; v3.41

1]

KI5O



Euanterra

SAMPLE RESULTS

LAB NAME: STL Richiand

LOT,RPT DB ID: J08230234-5

CLIENT ID:

9D8WW310

BOXMY1

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W03090 / 10165

OTHER

2/23/2000 1:30:00 PM

ANALYTE RESULT

AM-241

PU-238
PU239/40

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

STRONTIUM
C-14
NI-63
TC-99

2.41 E-02
-2.44E-03

1.29E-01
1.17E-01
5.47E-01
2.09E+01
3.42E+00
4.49E-01
6.72E-02
2.65E+00
4.42E+01

1.75E+01
1.03E-01

COUNTING
C ERROR(2s)

2.0E-02
U 2.4E-03

6.3E-02
U 6.3E-02

8.4E-02
2.1 E+00
4.1E-01

1.6E-01
U 7.8E-02

1.6E-01
9.9E-01

4 -1 8.7E-01
U 5.5E-03

TOTAL
ERROR (2 a)

2.0E-02
2.5E-03
6.7E-02

6.3E-02
8.4E-02
2.1E+00
4.1E-01

1.6E-01
7.8E-02
7.7E-01
2.4E+00

3.8E+00
7.OE-01

MDAIIDL

1.09E-02
4.08E-02
3.49E-02
9.27E-02
4.53E-02

5.72E-02
1.95E-01
1.46E-01

1.29E-01
7.69E-02
8.03E-01
4.90E+00
7.57E-01

-RPT
UNIT

pCilg

pCI/g
pCI/g
pCil/g
pCI/g
pCl/g
pCI/g
pCivg
pCI/g
pCl/g

pCi/g
pCI/g

YIELD

103.01%
42.97%

42.97%

93.90%
100.00%
93.30%
100.00%

METHOD
NUMBER
RICHRC5080

RICHRC5010
RICHRC5010
RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5006
RICHRC5022

RICHRC5069
RICHRC5078

WORK BAT-
ORDE CH
D8WW3 0060179

DBWW3 0060177

D8WW3 0060177

D8W3 0060180

O8WW3 0060180
D8WW3 0060180
D8WW3 0060180
D8WW3 0060180

D8WW3 0060180
D8WW3 0060181

D8WW3 0060171

D8WW3 0060174

D8WW3 0060176

Number of Results:

Result - IDL When Not Detected
(O)ualiflers: U a Analyte result< MDARDL, 000018

Severn Trent Laboratories Richland
rptChemnRadSample; v3.41
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Cuanterra

SAMPLE RESULTS

LAB NAME: STL Richland

LOT,RPT DB ID: JOB230234-6

CLIENT ID:

9D8WW410

BOXMY2

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W03090 1 10165

OTHER

2/23/2000 1:30:00 PM

ANALYTE RESULT 0

AM-241 2.91 E-03 U
PU-238 0.00E+00 U

PU239/40 5.63E-03 U
BA-133 1.87E-02 U
CO-60 3.70E-02 U
CS-137
EU-1 52
EU-1 54
EU-155

STRONTIUM
C-14
NI-63
TC-99

1.78E+00
3.32E-01
-8.73E-02
2.63E-02
5.71E-01
5.56E+00
7.51E+00
4.22E-01

U
U
U

A'
-t

U

S
S

COUNTING
ERROR (2 S)

8.7E-03
0.0E+00
1.1E-02
3.4E-02
3.3E-02
2.0E-01
1.1E-01

8.9E-02
4.5E-02
7.9E-02
2.7E-01
4.4E-01
2.2E-02

TOTAL
ERROR (2 a)

8.7E-03
1.4E-02

1.1E-02
3.4E-02

3.3E-02
2.0E-01
1.1E-01
8.9E-02
4.52-02
1.8E-01
8.1E-01
3.7E+00
7.3E-01

MDA/IDL

2.29E-02
1.53E-02
1.53E-02
4.94E-02

6.01E-02
4.65E-02
1.33E-01
1.45E-01
7.55E-02
7.94E-02
8.03E-01
6.07E+00
7.97E-01

RPT
UNIT

pCI/g
pCi/g
pCI/g
pCI/g
pCI/g
pCI/g
pCIg
pCI/g
pCIg
pCI/g
pCI/g
pCilg

pCI/g

YIELD

101.18%

58.90%
58.90%

92.10%
100.00%
90.77%
100.00%

METHOD
NUMBER
RICHRC5080

RICHRC5010
RICHRC5010
RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5017
RICHRC5006

RICHRC5022
RICHRC5069
RICHRC5078

WORK BAT-
ORDE CH
D8WW4 0060179

D8WW4 0060177

D8WW4 0060177

08WW4 0060180
D8WW4 0060180

D8WW4 0060180
D8WW4 0060180
D8WW4 0060180

D8WW4 0060180
D8WW4 0060181
D8WW4 0060171

D8WW4 0060174

D8WW4 0060176

Number of Results:

Result - IDL When Not Detected
(Q)ualiflers: U * Analyte result < MDAIDL,

Severn Trent Laboratories Richland
rptCheonRadSample; v3.41

13
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Cuanterra

SAMPLE RESULTS

LAB NAME:

LOT,RPT DB ID:

CLIENT ID:

STL Richland

JOB230234-7

SDG: /RPT GRP: W03090 1 10165

9D8WW510

BOXMY3

MATRIX:

DATE RECEIVED:

OTHER

2/23/2000 1:30:00 PM

ANALYTE

AM-241
PU-238

PU239/40
BA-133
CO-60

CS-137
EU-1 52
EU-1 54
EU-155

STRONTIUM
C-14

NI-63
TC-99

RESULT

4.86E-03 U

0.00E+00 U
3.50E-02 At

8.51E-02 U

1.60E-01
3.30E+00
4.59E-01

-1.07E-02
2.142-02
8.84E-01
3.25E+01
9.44E+00
-1.04E-01

U
U

A
,If
A
U

COUNTING
Q ERROR (2 s)

9.7E-03
0.0E+00
2.9E-02
4.OE-02

'J 4.8E-02

3.5E-01
1.5E-01
8.6E-02
4.9E-02
9.3E-02

5 8.3E-01
I? 5.5E-01

5.6E-03

TOTAL
ERROR (2 s)

9.8E-03
1.4E-02
2.9E-02
4.0E-02

4.8E-02
3.5E-01
1.5E-01
8.6E-02
4.9E-02

2.7E-01
1.9E+00
3.4E+00
6.8E-01

MDA/IDL

1.32E-02

1.58E-02
1.58E-02
5.70E-02
4.96E-02

4.30E-02
1.12E-01
1.46E-01

8.20E-02
7.85E-02
8.03E-01
5.52E+00
7.66E-01

RPT
UNIT

pCi/g
pCilg
pCi/g
pCi/g
pCI/g
pC0 g
pCI/g

pCUg

pCilg
pCilg
pCI/g
pCi/g
pCi/g

YIELD
86.62%

59.68%
59.68%

96.50%
100.00%
92.55%
100.00%

METHOD
NUMBER
RICHRC5080
RICHRC5010
RICHRC5010

RICHRC5017
RICHRC5017
RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5006
RICHRC5022

RICHRC5069
RICHRC5078

Number of Results:

Result -IDL When Not Detected
(Q)ualiflers: U a Analyte result < MDAJDOL,

-. I -.,-I Ia .-. A. I
00002,10

Severn Trent Laboratories Richland

rptChemRadSample; v3.41

WORK
ORDE
D8WW5

D8WW5

D8WW5

D8WW5

D8WW5

D8WW5

D8WW5

D8WW5

D8WW5

D8WW5

D8WW5

D8WW5

D8WW5

BAT-
CH

0060179

0060177
0060177

0060180
0060180

0060180
0060180

0060180

0060180
0060181
0060171

0060174

0060176

13
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V/uanterra

SAMPLE RESULTS

LAB NAME: STL Richland

LOT,RPT DB ID: JOB230234-8 9D8WW610

CLIENT ID: BOXMY4

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W03090 / 10165

OTHER

2/23/2000 1:30:00 PM

ANALYTE RESULT 0
AM-241 2.51E-02 -'
PU-238 -7.42E-04 U

PU239/40 2.32E-02 4r'

BA-133 -6.96E-03 U
CO-60 7.74E-02 U 3
CS-1 37
EU-152
EU-154
EU-155

STRONTIUM
C-14

NI-63
TC-99

2.89E+00
2.73E-01
9.83E-03
4.39E-02
5.51E-01
5.37E+00
7.62E+00
-4.51 E-01

U
U
U

Av

A
U

:1
3

COUNTING
ERROR (2 s)

2.OE-02
1.0E-03
2.1 E-02
3.3E-02
4.2E-02
3.OE-01
9.2E-02
6.6E-02
4.1 E-02
7.8E-02
2.7E-01
4.6E-01

2.5E-02

TOTAL
ERROR (2 ,)

2.1 E-02
1.1E-03
2.1 E-02
3.3E-02
4.2E-02
3.OE-01
9.2E-02
6.6E-02
4.1E-02
1.7E-01
8.OE-01
3.2E+00
6.5E-01

MDAIIDL

1.13E-02
2.12E-02
1.26E-02
4.59E-02
5.35E-02
3.72E-02
1.26E-01
1.17E-01
6.87E-02
7.89E-02
8.03E-01
5.59E+00
7.61E-01

.RPT
UNIT

pCig
pCI/g
pCI/g
pCIlg
pCI/g
pCilg
pCuig
pC/g
pCUg
pCI/g
pCI/g
pCUg
pCIlg

YIELD

100.97%

68.78%
68.78%

89.50%
100.00%
92.22%
100.00%

METHOD
NUMBER
RICHRC5080

RICHRC5010
RICHRC5010
RICHRCS017

RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5017
RICHRC5006
RICHRCS022
RICHRC5069

RICHRC5078

WORK BAT-
ORDE CH
D8WW6 0060179

D8WW6 0060177

D8WW6 0060177
D8WW6 0060180
D8WW6 0060180
D8WW6 0060180
D8WW6 0060180
D8WW6 0060180
D8WW6 0060180
08WW6 0060181
D8WW6 0060171

D8WW6 0060174

D8WW6 0060176

Number of Results:

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

J - No U qualifier and result c 000021
Severn Trent Laboratories Richland
rptChemRadSample; v3.41 aabl'j

131
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Cuanterra

SAMPLE RESULTS

LAB NAME: STL Richland

LOT,RPT DB ID: JOB230234-9

CLIENT ID:

9D8WW810

BOXMY5

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W03090 / 10165

OTHER

2/23/2000 1:30:00 PM

ANALYTE

AM-241

PU-238
PU239/40

BA-1 33

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

STRONTIUM
C-14
NI-63

TC-99

RESULT a
1.20E-02 U
0.00E+00 U
1.38E-01 A"

1.81E-01 U
2.29E-01
8.80E+00
3.55E+00
3.71 E-01
1.05E-01
2.77E+00
3.68E+01
9.43E+00

5.11E-02

U

U

/t
U

COUNTING
ERROR (2 s)

1.5E-02
0.0E+00
5.9E-02
8.0E-02
5.42-02
8.9E-01
4.2E-01

1.3E-01
6.0E-02
1.6E-01

' 8.9E-01
3 5.2E-01

2.7E-03

TOTAL
ERROR (2 s)

1.5E-02+
1.5E-02
6.4E-02

8.0E-02
5.4E-02

8.9E-01
4.2E.01

1.3E-01

6.02-02
8.0E-01
2.1 E+00
3.1E+00
6.9E-01

MDA/IDL

2.18E-02
1.70E-02
1.70E-02
7.56E-02
4.34E-02
4.77E-02
1.45E-01

1.88E-01
1.01 E-01
7.54E-02
8.03E-01
4.68E+00

7.61E-01

.RPT
UNIT

pCi/g

pCI/g

pCi/g

pCi/g

pCig

pCi/g

pC/g

pC/g

pCi/g

pCi/g

pCi/g

pCilg

pC/g

YIELD

05.18%
49.43%
49.43%

99.00%
100.00%
98.68%
100.00%

METHOD
NUMBER
RICHRC5080
RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

RICHRC5022
RICHRC5069

RICHRC5078

WORK BAT-
ORDE CH
D8WW8 0060179
D8WW8 0060177

D8WW8 0060177
D8WW8 0060180
D8WW8 0060180
D8WW8 0060180
D8WW8 0060180

D8WW8 0060180

D8WW8 0060180
D8WWB 0060181

D8WW8 0060171

D8WW8 0060174
D8WW8 0060176

Number of Results:

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

J - No U qualifier and result <
000022 Severn Trent Laboratories Richland

rptChemRadSample; v3.41

13
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EJ uanterra

SAMPLE RESULTS

LAB NAME:

LOTRPT DB ID:

CLIENT ID:

ANALYTE

AM-241

PU-238
PU239/40
BA-133
CO-60
CS-137
EU-1 52
EU-154
EU-155

STRONTIUM
C-14
NI-63
TC-99

RESULT

1.76E-02

-2.72E-04
6.46E-02
2.85E-01
1.74E-01
1.07E+01

1.80E+00
1.96E-01
3.83E-02
2.60E+00
8.22E+01
1.16E+01
2.39E-02

STL Richland

J0B230234-10 9D8WWA10

BOXMY6

a
U
U-

4
U

U
U

U

COUNTING
ERROR (2 s)

1.8E-02
5.4E-04
3.OE-02
7.9E-02

S 6.8E-02
1.1E+00
2.5E-01
1.1E-01
7.4E-02
1.6E-01

S1.4E+00
S 6.2E-01

1.3E-03

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

TOTAL
ERROR (2 s)

1.8E-02
5.5E-04

3.1E-02
7.9E-02
6.8E-02
1.1E+00
2.52-01
1.1E-01
7.4E-02
7.6E-01
3.8E+00
3.5E+00
6.9E-01

MDA/IDL

1.80E-02
1.37E-02
9.21 E-03
8.67E-02
5.49E-02
6.00E-02

1.58E-01
2.09E-01
1.25E-01
7.95E-02
8.03E-01
5.08E+00
7.74E-01

RPT
UNIT

pCi/g

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

pCiig

pCl/g

pCVg
pC/g

pCi/g

pCI/g

W03090 / 10165

OTHER

2/23/2000

YIELD

83.93%
90.50%
90.50%

91.30%
100.00%
97.50%
100.00%

1:30:00 PM

METHOD
NUMBER
RICHRC5080
RICHRC5010
RICHRC5010

RICHRC5017
RICHRC5017
RICHRCS017
RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5006
RICHRC5022

RICHRC5D69
RICHRC5078

Number of Results:

Result - IDL When Not Detected

(Q)uallflers: U * Analyte result < MDA/IDL,
.1. Nn II naidlflar sn.4 raiiIt t 000 023

Severn Trent Laboratories Richland
rptChemRadSample; v3.41 "416

WORK
ORDE
D8WW

D8WW

D8WW

D8WW

D8WW
D8WW

D8WW

D8WW

D8WW

D8WW

D8W W

D8WW
D8WW

BAT-
CH

0060179

0060177

0060177

0060180

0060180

0060180

0060180

0060180

0060180

0060181

0060171

0060174

0060176

13
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I Vuan terra

SAMPLE RESULTS

LAB NAME:

LOT,RPT DB ID:

CLIENT ID:

STL Richland

JOB230234-11 9D8WWC10

BOXMY7

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W03090 / 10165

OTHER

2/23/2000 1:30:00 PM

ANALYTE

AM-241
PU-238

PU239/40
BA-133
CO-60

CS-137
EU-152
EU-1 54

EU-155
STRONTIUM

C-14
NI-63
TC-99

RESULT

3.49E-03
C.OOE+00

-3.46E-04

1.00E-02
4.59E-02

2.01 E+00
3.43E-01

-1.54E-02
-1.33E-02
3.26E-01
8.39E+00
7.18E+00
2.14E-01

Q
U

U

U
U

U33

U

U

U

/
U

3.
5

COUNTING
ERROR (2 S)

7.6E-03
0.OE+00

6.9E-04
3.4E-02
2.8E-02
2.2E-01
1.1E-01
7.4E-02
4.3E-02

6.4E-02

3.7E-01
4.1E-01
1.1 E-02

TOTAL
ERROR (2 s)

7.6E-03
1.1E-02
7.OE-04

3.4E-02
2.8E-02
2.2E-01
1.1E-01
7.4E-02
4.3E-02

1.1E-01
9.3E-01
3.3E+00
7.1 E-01

-RPT
MDAIIDL UNIT

1.53E-02 pCilg
1.17E-02 pCi/g

1.74E-02 pCilg
4.90E-02 pCI/g
5.23E-02 pCI/g
4.24E-02 pCI/g
1.30E-01 pCIlg
1.26E-01 pCI/g
7.29E-02 pCI/g
8.09E-02 pCI/g
8.03E-01 pCi/g
5.07E+00 pCi/g

7.76E-01 pCi/g

YIELD

102.02%
73.88%
73.88%

91.00%
100.00%
93.87%

100.00%

METHOD
NUMBER
RICHRC5080
RICHRC5010

RICHRC5010
RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5006
RICHRC5022
RICHRC5069
RICHRC5078

Number of Results:

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

.1 1 1n It nomilfiar and rats lt e

000024 Severn Trent Laboratories Richland
rptChemfRadSample; v3.41

WORK
ORDE
D8WW

D8WW

D8WW

D8WW

D8WW

D8WW

D8WW

D8WW

D8WW

D8WW

D8WW

D8WW

D8WW

BAT-
C H

0060179

0060177
0060177

0060180
0060180
0060180
0060180
0060180
0060180

0060181

0060171

0060174

0060176

13
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%2,uanterra

SAMPLE RESULTS

LAB NAME: STL Richland

LOT,RPT DB ID: JOB230234-12

CLIENT ID:

9D8WWD10

BOXMY8

SDG: IRPT GRP:

MATRIX:

DATE RECEIVED:

W03090 / 10165

OTHER

2/23/2000 1:30:00 PM

ANALYTE
AM-241

PU-238
PU239/40

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

STRONTIUM
C-14
NI-63

TC-99

RESULT

4.24E-03

3.76E-03
8.28E-02
3.15E-03
1.05E-01
4.01 E+00
5.82E-01
1.25E-01
5.58E-02
1.77E+00
6.34E+01

2.03E+01
2.43E-01

COUNTING
0 ERROR (2 s)

U 8.5E-03
U 1.1E-02

,,P- 4.3E-02
U 5.1E-02

U 4.6E-02
4.2E-01

U 1.6E-01
U 1.2E-01
U 6.5E-02

1.3E-01

1.2E+00

/ '3 9.8E-01
U 1.3E-02

TOTAL
ERROR (2 s)

8.5E-03
1.1E-02

4.5E-02

5.1E-02
4.6E-02

4.2E-01
1.6E-01
1.2E-01
6.5E-02
5.2E-01
3.1 E+00
4.OE+00

7.1 E-01

MDA/IDL

1.15E-02
2.95E-02
1.50E-02
7.23E-02
8.71 E-02
6.21 E-02
1.96E-01
2.19E-01
1.09E-01
8.37E-02
8.03E-01

4.80E+00

7.64E-01

*RPT
UNIT

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g
pCI/g

pCi/g

pCi/g

pCilg

pC/g

pCi/g
pCi/g

YIELD

93.97%
75.28%
75.28%

89.10%
100.00%
91.81%
100.00%

METHOD
NUMBER
RICHRC5080

RICHRC5010
RICHRC5010
RICHRC5017

RICHRC5017
RICHRCS017

RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5006

RICHRC5022

RICHRC5069
RICHRC5078

Number of Results:

Result * IDL When Not Detected
(Q)uallfiers: U - Analyte result < MDAJDL.

000 025 Severn Trent Laboratories Richland
rptChemRadSample; v3.41 A-&Lt

WORK
ORDE
D8WW

D8WW

DSWW

D8WW

D8WW

D8WW

D8WW

D8WW

D8WW

D8WW

D8WW

D8WW

DWW

BAT-
CH

0060179

0060177

0060177

0060180

0060180

0060180

0060180

0060180

0060180

0060181

0060171

0060174

0060176

13
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Cuanterra

SAMPLE RESULTS

LAB NAME: STL Richland

LOTRPT D ID: JOB230234-13 9D8WWE10

CLIENT ID: BOXMY9

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W03090 / 10165

OTHER

2/23/2000 1:30:00 PM

COUNTING TOTAL -RPT METHOD WORK BAT-
ANALYTE RESULT Q ERROR (2 s) ERROR (2 s) MDA/IDL UNIT YIELD NUMBER ORDE CH

AM-241
PU-238

PU239/40
BA-1 33
CO-60
CS-137
EU-152
EU-154
EU-155

STRONTIUM
C-14

NI-63

TC-99

9.1E-03
9.0E-04
3.7E-02
3.9E-02
4.8E-02
4.OE-01
1.9E-01
1.02-01
5.6E-02
1.3E-01

3 6E-01
3~ 5.1E-01

5.3E-03

9.1 E-03
9.0E-04

3.9E-02
3.9E-02
4.8E-02
4.OE-01

1.9E-01
1.0E-01
5.6E-02
4.4E-01

1.4E+00
3.5E+00
7.OE-01

2.25E-02
2.27E-02
2.26E-02
5.93E-02
5.63E-02
5.48E-02
1.36E-01
1.81E-01
9.53E-02
8.89E-02
8.03E-01
5.22E+00
7.78E-01

pCivg
pCI/g
pcIvg
pCI/g

pCI/g
pCI/g
pClg

pCI/g
pCivg
pCI/g
pCI/g

pCIlg
pCilg

pCivg

94.69%
75.20%
75.20%

84.00%

100.00%
90.98%
100.00%

RICHRC5080
RICHRC5010
RICHRC5010

RICHRC5017
RICHRC5017
RICHRCS017
RICHRC5017

RICHRC5017
RICHRC5017
RICHRC5006
RICHRC5022

RICHRC5069
RICHRC5078

D8W

D8WW

DBWW

D8VW

D8WW

D8WW

D8WW

D8VW

DBWW

D8WW

D8WW

D8WW

D8VW

0060179

0060177

0060177

0060180

0060180

0060180

0060180

0060180

0060180

0060181

0060171

0060174

0060176

Number of Results:

Result.* IDL When Not Detected
(0)ualifiers: U - Analyte result < MDAJIOL,

I - N II n, *IfI p ni rtoe.st
0 0 0 0 26

Severn Trent Laboratories Richland

rptChemRadSample; v3.41

3.43E-03
-4.51E-04
6.14E-02
-1.31E-02
1.48E-01
3.81E+00
1.03E+00
5.18E-02
6.14E-02
1.50E+00
2.04E+01

9.29E+00
9.82E-02

U
U

4
U

U
U

/
U

13

(4L
r,



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Ouanterra

2800 GCi Wwnashinmo Way
R"U"bm, Washingro 99352-1613

509 375-3)32 Tedphone
509 375-5590 ur

CERTIFICATE OF ANALYSIS
Amended 4/4/00

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

April 4, 2000

Attention: loan Kessner

SAF Number : BOO-013
Date SDG Closed : February 23, 2000
Number of Samples Fifteen (15)
Sample Type Other
SDG Number WOS3090
Data Deliverable : 21-Day / Summary

L Introduction

On February 23, 2000, fifteen other (matrix: solid) samples were received at STL Richland
(STLR) for radiochemical analysis. Upon receipt, the samples were assigned the following
laboratory ID numbers to correspond with the Bechtel Hanford, Inc. (BH) specific lDls:

STLR LD#
9D8WVKlO
9DSWVWI0
9D8WW010
9D8WW210
9DSWW310
9D8WW410
9D8WW510
9D8WW6I0
9D8WW810
9D8WWAI0
9DSWWC10
9D8WWD10
9D8WWEI0
9D8WWF10
9DSWWGIO

RHI IMDN
BOXNO2
BOXNO3
BOXN04
BOXMYO
BOXMY1
BOXMY2
BOXMY3
BOXMY4
BOXMY5
BOXMY6
BOXMY7
B0XMYS
BOXMY9
BOXN00
BOXN01

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

DATE OF RECEIPT
2/23/00
2/23/00
2/23/00
2/23/00
2/23/00
2/23/00
2/23/00
2/23/00
2/23/00
2/23/00
2/23/00
2/23/00
2/23/00
2123100
2/23/00

000028



nr{ tJ .UU &- - U tII I 'o t I "~ ...3L IcUI, -AJ: Q* C

Elhuanterra

Bechtel Hanford, Inc.
April 4, 2000
Page 2

U1. 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 bymethod 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

IIl. Quality Control

The analytical results for each analysis performed under SDG W03090 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 resalts are reported in the same units.

IV. Comments

Gamma Spectroscopy
Gamma Scan by method RICH-RC-5OI7:
The achieved Co-60 MDAs for samples BOXN02, BOXNO3, BOXN04, BOXMY2, BOXMYS,
BOXMY9, BOXNOI and BOXMY1 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 (BOXMYl) results are within contractual
requirements.

Gas Proportional Counting
Total Strontium by method RICH-RC-5006:
The LCS, batch blank, samples and sample duplicate (BOXMY2) results are within contractual
requirements.

000029
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Euanterra

Bechtel Hanford, Inc.
April 4, 2000
Page 3

Alpha Spectroscopy
Plutonium-238. -239/40 by method RICR-RC-501;
The LCS, batch blank, samples and sample duplicate
requirements.

(DOXMYO) results are within contractual

Americium-241 by method RICH-RC-5080:
The LCS and batch blank samples were switched during analysis due to a technician error. The
sample identifications 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 and sample duplicate (BOXMYO) results are within contractual requirements.

Liquid Scintillation Counting
Technetium-99 by method RICH-RC-5078:
The LCS, batch blank, samples, sample duplicate (BOXN04)
results are within contractual requirements.

Nickel-63 by method RICH-RC-5069:
The LCS, batch blank, samples, sample duplicate (30XN03)
results are within contractual requirements.

and sample matrix spike (B0XN04)

and sample matrix spike (BOXN03)

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 (BOXN02) 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 signaturo.

Reviewed and approved:

Jackie Waddell
f4jectManager

000030
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BOO-013-191 Pe I of ±

'ollector Company Contact Telephone No. Project Coordinator
Fahlberg I Adler 373-4316 TRENT, SJ Price Code 9L Data Turnaround

Project Designation Sampling Location SAFNo. Air Quality [I 21 Days
105-F/DR Phase Ill Below-grade Areas Sampling and Analy 105F B00-013

Ice Chest No. Field Logbook No. COA Method of Shipment

(f Ke' *4q OEL 1424 R105F2280C Fed EX

Shipped To Oflite Property No. Bill of Lading/AIr Bill No.
Qsft Incorporad p

POSSIBLE SAMPLE HAZARDS/REMARKS Ham ne
Preservation

Type of Container

No or Conlainer(s)

Special Handling and/or Storage Vnlume Win. 120,nL

ICPM.- Sfeie ().

SAMPLE ANALYSIS

J__ _ J Z DZ34- 7471. CV

Sample NO. Matrix * Sunapie Dale Sapevi.

BOXNO2 IQ-VI< Other Solid , I z .AL -0a; _ o 2-- rs o -.

BM a vr OeSolid . LL _ ... 1 -- - -o --
BoSm4 LW A Other Solid 2 2 1. - _ 123X(a

tiAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS
Relinquished 1By Dafrmo V%&0'. K.Ihbixaelme V'

(I) Gamma Spetopy lCesim-137. CobaI.O. Emopimi-152. Emaopiwm154. Eropdum-155; K
T. B-9./ na1m. Gamma Spec - Add-ot lBarium-33); lsppIeon:i Slam tit-9.90 - Tot Sr; Technetium-99; ss.ts

*3 V_ B /v//~me/ineAmer! w-241;Nickel-63;Carboa-14S-sw

Rdeyidqe ,Dl y oeevdB l/ies-Ose
ot-WLi.

ReiquishemfBy DWI-R, ticeived By e %aftL-U

RelinquishedBy 'DaDfTe Reveival y Date/T n

RelinquihedfBy Dal fie wt Doivinay D awr-e

LABORATORY Rewd vdy lDateime
SECTION

FINAL SAMPLE Dispad Mudo Dispowd By -DWterne

DISPOSITION

pHl-EE-011 (10/99)



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 800-013-187 Page i of I

Collector Company Contact Telephone No. Project Coordinator
Fahlberg J Adler 373-4316 TRENT, SJ Pric Code 9L Data Turnaround

Project Designation Sampling Loeation SAP No. Air Quality 21 Days
105-F/DR Phase III Below-grade Areas Sampling and Analy 105F 000-013

Ice Chest No. Field Logbook No. COA Method of Shipment
1u er C t~o -EL 1424 RIOSF2280C Fed EX

Shipped To Offste Property No. Bill or Lading/Ar Bill No.
m±E Incorporled -

POSSIBLE SAMPLE HAZARDS/REMARKS ..

Preservation

Type of Container aN

No. of Container(s)

Special Handling and/or Storage Volume 60ml. I20mL

cP MeaI- Si (I) m.
6010A 5ped

SAMPLE ANALYSIS IWO;

747t - (CV)

Sample No. Matrix Sample Date Sample Tim I ______

BOXMYO %/W? Other Solid Z.-. -. '0 oS -t.. 't -C 8 A f fl

eXMi Dq Other Solid - 10z -op 8;F3 m; ) 13 A 7

MY2 Other Sold .__. X 9o0g - -&O

( CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix

-elinquished BY Dwarerano I9 .-O T e(I) Gamsma5pecocopy lCesi m-137.Cobalt40.EopiuIS2.EmpiUm-S4.EmoIm-IS 55L

a . a -c - oO Gmw. Spec - Add-on [Baim-133); lsptoApic Plonium; Stultiw.-19.90 - Toal Sr; Tchnclium-99; sos
Bc/A s " 3 Amlidun-241;Nickd-43;CAbIn-14

A-"k

Rd~qumhd y twevedy Dteren

ferqid- By Deterret ceived By DaylT. T1

v-V-ane

iemnqSi By Dalrune Reeived By Dadetflm Xu

Reinquished By Dae/riu Reci By Date/ruse

LABORATORY Reoed dBy in.Ddlime
SECTiON

FINAL SAMPLE Dispod Method Dimmed By Dern.e"

DISPOSITION

I-EE-011 (10199)



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B00-013-188 PSZ I or
Collector Company Contact Telephone No. Project Coordinator Data Turnaround

Fahlberg I Adlcr 373-4316 TRENT, SJ ice Code 9Lu
rject Designation Sampling Location SAF No Air Quality 21 Days

105-F/DR Phase III Below-grade Ares Sampling and Andy 105F B00-013

Iee Chest No. Field Logbook No. COA Method of Shipment
C tt1r 10- q I EL 1424 R105F2280C Fed EX

Shipped To Ofite Property No. Bill of Lading/Air Bill No.

Quantera Inacporated 
A

POSSIBLE SAMPLE HAZARDS/REMARKS
Preservation

Type of Container

No. of Container(s)

Special landling ad/or Storage Volume 60nL 120ML

ICPMMaks- seeatem( a-
60lA special

SAMPLE ANALYSIS ISM.

7471 - (CV)

Sample No. Matrixa Samnple Date Sample ime

BOXMY3 VJW5 other solid 2 -% a. a not 1 y

BOXMY4 W ) (p Other Solid -a. . - 1o 0 'i - 7 leXr...
M.X DSq WiI Omer Solid 0 It L. )t 3, t

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS Matrix

Rl~nquisheIW By DaITefime d'lad - * B 4& JVrDim (I) Gamma Specimscopy (Ceshnm-l37.Cab4-6O. Europim-l 52. Europium-154. Enopium-ISSI
g V - z-1 . Gamma Spec -Add-on (Bariamn-1331; Ioopic Plwonium; Sbnumium-I9,90 - Total Sr Tecimeium-99; so.s

B IM By -I 30 Ameaichin-241;)ickd-63;Ckrbon-14 s w

rn &0 -t 43-C, o-ca
-run A.Alr

dinqiwed By DSaWim. taceived By

T-Th

Rdinquided By DdTimne teceived By C nW wie

V-Vftemas
Remqished By Dsefinume Received By Datlime''

Relinquished By Dwarlsdne Received By Dateflime

LABORATORY IRA By Tile Daoerrime

SECTION

FINALSAMPLE D Mnhd Disposed By Daterrime

DISPOSITION

BHI-EE-011 (10/99)



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST BOO-013-189 fte I
Collector Company Contact Telephone No. Project Coordinator

Fahlberg IAdler 373-4316 TRENT,SJ Price Code 9L DataTurnaround

Projed Designation Sampling Location SAF No. Air Quality 21 Days
105-F/DR Phase [it Below-grade Areas Sampling and Analy 105F B00-013

Ice Cheat No. Field Logbook No. COA Method orShIpment

A-: REL 1424 R105F2210C Fed EX

Shipped To Offlite Property No. Bit or LadZn/i Bill No.
Quierr lnpormed V W

POSSIBLE SAMPLE HAZARDS/REMARKS wow we..
Preservation

Type of Container

No. of Container(s) I

Special Handinag and/or Storage Volume imL 120.L

ICM ak- S" iu (1)h.I
WOIA Spec.?

SAMPLE ANALYSIS a
7471 - (CV)

Semple No. Mari Sample Date Sample rime dksf

BOXMY6 SA4 OtherSolid 05. e 0950 - -- 1II

XMY7 Jg ~ C Other Solid -C . 4 6 loc X Ao so N

LAY8_ Other Soltd - . -C 1 0 

CHAIN OF POSSESSION Sign/Print Names SPECIAL INSTRUCTIONS atrix

telinquished By Daterrio 4e D (1) Gamma Spectrocpy (Cesium-137. Ctbaloi. Europium-152, Eropiwn-154. Europim-lSSI;
St - - * oh.. C e .an Spec - Add-on (Bariusn-133); Iqotapic Ph11ooium; SiaRdnti0-19,90 - Total Sr; Technetium-99; s

r a Americius-241;tNickel63;Cwnboi-I

a [ 14A L'-o
telinquidmed By R B/

T- ie

Reliquidued By DloTme Received BY Dae/rie 1.T

Relinquished By Dallme received By Dae/Time

LABORATORY Receiveday ile Detclime

SECTION

NAL SAMPLE DispomdIMelhod Disposed By Date/lime

DISPOSITION

&HI-EE-O1l (1099)



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B10-013-190 age I of

Collector Company Contact Telephone No. Project CoordinatorC Daa Turnarond
Fahlberg J Adler 373-4316 TRENT, S) Price Code 9L

project Designation Sampling Location SAF No. Air Quality [ 21 Days
105-F/DR Phase Ill Below-grade Areas Sampling and Analy 105F B00-013

Ice Chest No Field Loghook No. COA Method orShipmeai

,I io 4EL 1424 R 10512280C red EX

Shipped To Ofialte Property No. Bill of Lading/Alr Bill No

Qumuan Incorpated

POSSIBLE SAMPLE HAZARDS/REMARKS No.. N-
Preservation

Type of Container

No. of Container(s)

Special Handling amdler Storage Volume 60L l2OnL

ICPMa1- skeitn(I)M
6010A Specid

(Supfl,.) I.ac ~
SAMPLE ANALYSIS

M-y -
7471 -(CV)

Sample No. Matrix * Sample Date Sample Time -

BOXMY9 Other Solid t -72--do j X
BGLtd Other Solid 91,- 4-c i Z 2. - X

01 Other Solid ,. . ,..tco I L. *J *

W CHAIN OF POSSESSION SignffPrint Nam" SPECIAL INSTRUCTIONS Matrix

Relinquished By Dale/hme l14 , - By De (I) Ganma Specdroscopy (Cesium-137. C -ob-i. Eunpiwt- 12. Euopium-154. Enmopiun-155);

kew z C Gamma Spec - Add-oo 1Bariwu-133); Istsopic Plutanium; Snhalium-49.90 - Total Sr; Tecuueomii-99. W-5.l

nAL . Ly P6 Ime03 70 Amercium-241;?Nickd-63;Cartn-14

Relnquished ByS&.d By Drale ime 
A s sk

- O- mys

ReMnquished By Darrime Received By Diwarlha

RelinquiedwBy DaiMe Rteceived By Doleti X t

Refiqshed By DdlD/ruM Received By Daterl'ime

BORATORY Tyie Datrme

SECrON
INAL SAMPLE D'posdW MSIIod Disposed By Daleirmc

DISPOSITION

I-EE-011 (10=99)



Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-UO1. Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A 8 C D E
LEVEL:

PROJECT: )OS lI : C . DATA PACKAGE: e&e-O toco

VALIDATOR: LAB: n c DATE:

CASE: SDG: >-->'3cco

ANALYSES PERFORMED
~ nhedta.~SI

o Toad Urafun C1 Rd&oll 0 Tduba(

SAMPLES/MATRIX (S K0-) 0 -- pOYMOy / K.,oxno &)*-A4 .

10 X. .y( bopM2. rhet,%Y3 GOYCop leOXe)

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . . . 5/A

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

Comments:

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

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

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

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

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

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

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

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

Comments:

< Qoo037



Wft-D-EN-SPP-001, Rev. 1

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

Calibration checked within one week of sample analysis? . . . Yes

Calibration check acceptable? . . . . . . . . . . . . . . . . Yes

Calibration check standards NIST traceable? . . . . . . . . . Yes

Calibration check standards expired? . . . . . . . . . . . . Yes

Conments:

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

Method blank analyzed? . . . . . . . .

Method blank results acceptable? . . .

Analytes detected in method blank? . .

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

Field blank results acceptable? . . . .

Analytes detected in field blank(s)?

Transcription/Calculation Errors? . . .

Comments: C I( (+-I, PU -Am 4

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

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

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

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

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

I V . '3 >

j ~ $ -~31 &Z C9 i)

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

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

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

Comments: ' 4_C (Q M Is

. . . . . . . . . . . . es

es. . . . . . . . . . . .9s
. . . . . . . . . . . . Yes

. . . . . . . . . . . . Yes

.. . . . . . . . . . Yes

000038

No N/A

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

I

I
I
I
I
I
U
U
I
I

U
a

. O N/A

No N/A

No N/A
No (f/tA
No

No NA

3
I
U
I
ii
I



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

6. Laboratory Control Samples . . . . . . . . . . . . . . . . .. . ON/A

LCS analyzed? . . . . . . . . . . . . . . . . . . . . . . . . No N/A

LCS recoveries acceptable? . . . . . . . . . . . . . . . . . No NJA

LCS traceable? . . . . . . . . . . . . . . . . . . . . . . Yes No

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

Comments: C(t- n t -v pu 1-At . - cs , ,, - - '/ 0 k -0 A LCS

lz-,-

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

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

O N/A

No N/A
No
NoN
No
No (M/A,

Comments:

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

Duplicates Analyzed? . . . ... . . . . . . . . . . .-. Na N/A
RPD Values Acceptable? . . . . . . . ..  . . . . . . .. . .  Yes No A
Transcription/Calculation Errors? . . .. . .......... No

Comments: C% -i .'r' _ A -. ( , I5A f, e
y(a,. ROt)

Xt 000039



9. Field QC Samples . . . . . . . . . . . . . . . . . . . . . . . . 0 N/A

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

Field duplicate ftPD values acceptable? . . . . . . . . . . . Yes No N/A

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

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

Performance audit sample(s) analyzed? . . . . . . . . . . . . Yes 4Z N/A
Performance audit sample results acceptable? . . . . . . . . Yes No

Comments: A . jp -st 3 7 (aa) 2-3 1 yt

10. Holding Times

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

Comments: --- C>

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

Results reported for all required sample analyses? . . . . . Q No N/A
Results supported in raw data? . . . . . . . . . . . . . . .. No

Results Acceptable? . . . . . . . . . . . . . . . . ... . .. No N/A

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes No 4/
NDA's meet required detection limits? . . . . . . . . . . ... Yes ( 1 A
Transcription/calculation errors? . . . . . . . . . . . . . . Yes No

Comments: 2. A ?
60 - !Of Ow C~tt co t

~~Y -jpL Y ,oQL

/A4
00G 040

U

I
I
I
p
I
I
I
I
I
p
p
I
U
I
I
I



vuanterra

BLANK RESULTS

LAB NAME: STL Richland SDG /RPT GRP: W03090 1 10165

LOT,RPT DB ID: JOB290000-174 D948E118

COUNTING TOTAL RPT METHOD WORK BAT-
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER ORDE CH

NI-63 8.27E+00 J 4.8E-01 3.3E+00 5.33E+00 pCIg 100.34% RICHRC5069 D948E1 0060174

Number of Results:

Result - IDL When Not Detected
(Q)uallfiers: U - Analyte result < MDAlIDL,

J - No U qualifier and result < RDL 000041
Severn Trent Laboratories Richland
rptChernRadBlank; v3.41 -0-ow

MATRIX: OTHER



Apr-05-00 03:59P

FAX

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

To: Jeanete Duncan

From: Bruce Christian

Pages: I

Date: 5 April 2000

Information Request #3

W03090 - Metals

No matrix spike data is present,

01 cIX1 - tr

Z-e - r I e.
/~ '1~~~

e/f -1
ctr-d 'S 2-) =;/1C

A-ferpy5 ?i,)

4s~ c<

APR 05 '00 03: 15PR3
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1 2 1zV1
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FAX

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

To: Jeanette Duncan

From: Bruce Christian

Pages: I

Date: 5 April 2000

Information Request #1

W03090 - Rad

No LCS data is present for cohalt-60. Was one analyzed??

C. CO



To: Ce.&fs;4f Fax: ?

From: Date: . 4

Re: Page.:

CC:

-o Quick Turn / Priority Data u Final Data Package



-..---.------.------------........... TRANSMISSION RESULT REPORT *................. (APR 06 '00

BHI S&D MANAGEMENT 509

THE FOLLOWING FILE(S) ERASED

FILE FILE TYPE OPTION TEL NO. PAGE

097 MEMORY TX 3755151 03/03

08: 1eAM) ........

372 9487

(AUTO) ).............

RESULT

OK

ERRORS

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

S.

S-

TO: Chrsr4 vn Fm 2 7jf ')

From Daw. 4-1-ea c

g Quick Ttnu /Prity Damf Final Dta Package



Apr-05-00 03:59P

FAX

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

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 5 April 2000

Information Rcqucst #2

4frfrOW03090 - Rad
LAL- IsV

I need the preparation and analysis dates for thc.LCEranaytes.

i&~ - -Shoa1 (0-rc, Aacke&

APR 05 '00 03:1P2

C tosePet8e! '



Liquid Scintillation Counting Sheet

QC BATCH Number:

Position

-CD (oo IO

WorkOrder No.

Volume
Analyzed

(a mL L Hr)

Total Sampe
Volume (g mL
) OR Multiplier

4
Vial Label or Soike Value

2 D&()v K C An
M

3 Cl
4

FS I'w C lot)
5

S& (Z /(o5
6 1
7 ZSWO 5 1 1
a

GtiLOG 165

3-/z -o

Preparation Information

islysis: 22.q
atrix: 4-y

lent

ate Cocktail Added:

9-cO
Total CountmrrU

Volume Counted: _ mLs

Tray No(s): $H 7
Initials:

9 OW A Counting Information

10 Tower No:
11 TCSG152 LSC#: 4
12 CR Initials:

R F 13 s
13 Comments

14

15 Cenld
16 O 5o /o 3110
17

20 TCE42

21 rib52HrF /03 /3 3
22

23

24

RC-114, Rev.1, 4/99

I



Uquid Scintillation Counting Sheet

OC BATCH Number

1

2

3W
W7()V <j&

b V A.) r NO-

4(

OiAO 1-i14

(a ml L Hr

Total Samrple
Volume ml
U OR Muldier Vial Label or Spike Value

8

R- 14-cD

Preparation Information

Analysis:

Matrx:

Cient 6E

Ireokal ded7)

Total Count Time )Dnmin

Volume Counted: mLs

Tray No(s): -3LL

Initials:

I9Counting ;nfcrmadcn

1OPZU.)2C102 _Tower No:

xZv"jtu& I VI LSC#:M

12 CR nUtiais: C .3

13 Comments

"O I I____A__._____
16 4 v Ij i J 916 /JLAJt')O W!5___ _ _ __ _ _ _

18 1h w(v06 7 -7 1

I DgeAlLg b 0
19
20

24

RC-1 14, Rev.1, 4/99

Position WorkOrder No.

5 f
1 8 \Z QlS



Liquid Scintillation Counting Sheet

WorkOrder No.

Volume
Analyzed

Total Sample
Voume (g mL
U OR Multiplier Vial Label or Spike Value I

- _Dq -1l-63M 52_ ~9&-i- $gp __ _ __ _ __ ___

3 CSE0068O.BV3
h94/4-I O C- ________ M,!6 &.j/3/Bt __

4

5
5 -D- ca I ('

81

Preparation Information

Analysis:

Matrix: L0/f<(f e

Client:

Cocktail Added:

3S &3 -6z
ToIAlCounTime O mn

Volume Counted: A mLs

Tray No(s): 4, 1.3

Initials: An.

9 Counting Information

10
10 Tower No:

11__ hLSC#:
12 CR Initials: C

13 Comments

14

16

17
1bSuWc 16- -o 7 3W46100

19

20

21

22

23

24

RC- 114, Rev.1, 4/99

flC PATCH Niimbnr:

Posilimn

QC BATCH Number: (')Od'K2 / 7



......................--..............---- -- .-...+- - TRANSMISSION RESULT REPORT .............. ...- (APR 06 '00

BHI S&D MANAGEMENT 509

THE FOLLOWING FILE(S) ERASED

FILE FILE TYPE OPTION

096 MEMORY TX

TEL NO.

3755151

PAGE

04/04

07:49AM) ...n..........

372 9487

(AUTO) .*..........

RESULT

0K

ERRORS

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

APR 05 '00 03: $f'

FAX

TECH LAW, INC.
451 Hill, Suite 23
Richland, WA 99352
509-375-57
509-375-5151 (fax)

To: Jeanettc Duncan

From: Bnice Christian

Pages: 1

Date: 5 April 2000

Infunnation RcqucM #2

WO3090 - Rad

Apr-05-00 03.,59P

. . . Aif *



..........................................--.----...-..- TRANSMISSION RESULT REPORT ................... (APR 24 '00 01:51PM)

BHI S&D MANAGEMENT 509 372 9487
....... ....................................................................................................................................... .......... (AUTO) . ..........

THE FOLLOWING FILE(S) ERASED

FILE FILE TYPE

077 MEMORY TX

OPTION TEL NO.

3755151

PAGE RESLLT

03/03 OK

ERRORS

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

Data Package Review - RLW

H0766 Inorganics: Pg. 2. Preparation Blanks, Last paragraph; typo ("an" not "and"). The parenthetical
clause here is not clear. Should the "no acon" comment belong in the equipment blank section?

Volarlles: No comments

Radiochemistry; No comments.

W03090 Inorganics: No comments.

Radiochemistry: Need to reevaluate and revise detection level sections. The evaluations appear
to have been made against the reported "results" not MDA values. For example most Eu-155
MDA& do not meet the criteria. Also please note that Quanterr routinely reports non-detect
results greater than the reported MDA (most Eu-) 52 issues noted in this report fall into this
category). This is an artifact of Quanterra's andquated gamma spec software (two different
subroutines are used for the "resulf" and "MDA" cales). Please identify those cases where the

MDA was technically met bin that reported non-detect values ae above the CRDL.



Apr-05-00 03:59P

FAX

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

To: Jeancttc Duncan

Prom: Bruce Christian

Pagcs: I

Date: 5 April 2000

Inibrmation Request #4

W03090 - Metals

In the validation service request sample summary, page 17, it states that sample BOXNO3 is an
cquipment blank, and then says 'Error'. Is this sample an FT?

tACt(200& ab~k - 4CM; *t ~ -
tAA erLIfb04evCi L 4c

APR 05 '00 03: 8pP4
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Data Package Review - RLW

H0766 Inorganics: Pg. 2, Preparation Blanks, Last paragraph; typo ("an" not "and"). The parenthetical
clause here is not clear. Should the "no action" comment belong in the equipment blank section?

Volatiles: No comments

Radiochemistry: No comments.

W03090 Inorganics: No comments.

Radiochemistry: Need to reevaluate and revise detection level sections. The evaluations appear
to have been made against the reported "results" not MDA values. For example most Eu-155
MDAs do not meet the criteria. Also please note that Quanterra routinely reports non-detect
results greater than the reported MDA (most Eu-152 issues noted in this report fall into this
category). This is an artifact of Quanterra's antiquated gamma spec software (two different
subroutines are used for the "result" and "MDA" calcs). Please identify those cases where the
MDA was technically met but that reported non-detect values are above the CRDL.



N

Yb

S

1. Dae 2.Review No.
Review Comment Record (RCR) 1. QtZRvw4

3. PRoject 4. Page

105-F/DR Page I of I

5. Document Number(syitle(s) 6. Program/Project/ 7. Reviewer . OrgaiaioKwroup 9. Locaioc/Phoe

Building Number aa Stacey Quality ProgM 372-9208

105-F/DR Phase II
Belwknv i - sampling
ad Analysis

17. Conmas StmaI Appovt IM ASinS S iwdiased GsS ispsibsnl I 1. CLOSED

Gwbfifaias Mr (Opai)o ____ziewidPcs efCommaM B aaI~Main

12. 13. Commen(sYDiscrepncy(s)(Povke technical justifation for the 14-
Item commea and dcaled reamuienim of the action required to comectl Hold 16.

nsolve the discrpancy/probler indicated.) Pon 15. Disposision (Piuvide justification if NOT accepted.) Sous

I - Radiomnistry Page 10, sample BOXMY6. C-14 has ths resuk as 0.122;
were as the lab repa she shows the result as 82.2.

2 Inorgati: Page 2, Holding ines, fins pwapt mlast line should iucads
meeting Cr-6 holding tine.

3 Inorganic: Page 10 the trWe has the narix as wter md units as UG/. The
matrix is soil and the units are MG/KG.

I



I. Dae 2.Riview No.

Review Comment Record (RCR) A.wN
041/OO QA-)025

-3. Pqjc 4. Page

100-D page I of I

5. Documet Nuwber(syUiIe(s) 6. PmgramTrojecz/ 7. Reviewr . Orgpuiztiou/GmOIp 9. LOcakTPho

SDG No. H0766 Building blne Claude sbcCy Quality Program 372-9208

100-D Full Probocol

12. 13. CommeoaKSYDbuscpcy(s) (Povidc tchnkW jusdiication for dhe 14.
Rtem conuwmnand detaibd recomamedadiw of the scfio rqpied to capect/ Hold

reslve tbe diceac/mbeaidctd)Point 15. Dispwsifion (Privide jusgificadio if NOT accptd.) Ssu

I kadiachctnisry Pape 10, smpige DOXP52, Sr-Total has dhe mmsit as -0.077
were as Ohw lab repor sAme sows the resuk as 0.007.

2 fnorganic: OK

3 Volatik=s OK

- ________ L ______ L.
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SW HANFORD FORM 3
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MEMORANDUM -- (OFFICE)
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comep)cse

Date: Project Not . .... . .. ....

Re:(OPP)



....................--...........................--.--......-- TRANSMISSION RESULT REPORT ..--- ....---..(APR 25 '00 10:37AM).................

BHI S&D MANAGEMENT 509 372 9487

.................................................................................. ...........------......................................... (AUTO) .-*-.-............

THE FOLLOWING FILE(S) ERASED

FILE FILE TYPE

083 MEMORY TX

OPTION TEL NO.

3755151

PAGE RESLLT

01/01 OK

ERRORS

1) HANG UP OR LINE FAIL 2) BUSY 3) NO AlNSWER 4) NO FACSIMILE CONtECTION

Apr-25-2000 02;29p. Fram-ITh IOIXILLI
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MEMORANDUM
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Project No: ..

Re:.re ?rt *4 2 / -
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\-10

From: 1 C/ Ao ,T $

- I . . i 1%



To: £ih Fax (6 ) 594- 315
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-0 Quick Turn / Priority Data 0Final Data Package
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APR 24 '00 01:50PM BHI S&D MANAGEMENT 509 372 9487 P.1/3

Data Package Review - RLW

H0766 Inorganics: Pg. 2, Preparation Blanks, Last paragraph; typo ("an" not "and"). The parenthetical
clause here is not clear. Should the "no acion" comment belong in the equipment blank section?

Volaziles: No comments

Radiocheaisry: No comments.

W03090 Inorganics: Wo comments.

Radiochmnistry: Need to reevaluate and revise detection level sections. The evaluations appear
to have been made against the reported "results" not MDA values- For example most EU-155
MDAs do not meet the criteria. Also please mote that Quanterra routinely reports to-detect
results greater than %he reported MDA (most Eu-152 issues noted in this report fall into this
category). This is an artifact of Quanterra's antiquated gamma spec software (two diffent
subroutines are used for the "result" and "MDA" calts). Please identify those cases where the
MDA was technically met bun that reported non-detect values are above the CRDL.

/A-
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