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1.0 INTRODUCTION

This Data Validation Report (DVR) is prepared in accordance with the project approved

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United

States Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.

2.0 ANALYTICAL PROCEDURES

The data being evaluated is from the October 20 through October 21, 2003 sampling of

background soil from Gilpin/Leechburg Community Park, Armstrong County, Pennsylvania. This

park was chosen because it has the same soil types and has the same general demographics as

SLDA, has no adverse impacts based upon the Environmental Data Resources, Inc. (EDR)

historical data search report, and is assumed to be free of effects from SLDA. The laboratory

Sample Delivery Groups (SDG) associated with these samples are 100439, 100440, and 100442.

Table 1 provides a summary of the background soil samples collected at the SLDA site.  The soil

samples were analyzed by General Engineering Laboratories, Inc. (GEL) located in Charleston,

South Carolina.

The soil sample analyses were performed in accordance with United States

Environmental Protection Agency (USEPA), Prescribed Procedures for Measurement of

Radioactivity in Drinking Water, EPA 600/4-80-032, August 1980 and U.S. Department of

Energy (DOE) Environmental Measurements Laboratory (EML) HASL-300 Series, 28th Edition,

February 1997.  The background soil samples were analyzed for the following parameters [or

radionuclides of potential concern (ROPC)].  Not all soil samples were analyzed for all ROPC.

Parameter (ROPC) Method

Gamma Spectrometry (Cobalt-60, Cesium-137,
Americium-241, Radium-226, Radium-228) HASL 4.5.2.3
Isotopic Uranium (U-233/234, U-235/236, U-238) HASL U-02-RC-Mod
Isotopic Thorium (Th-230, Th-232) HASL Th-01-RC-Mod
Plutonium (Pu-239/240, Pu-241, Pu-242) HASL Pu-11-RC-Mod

Since it is assumed that radiological isotopes will be evenly distributed, both

laterally and at depth across the background site, 18 sample locations have been established using



100439 SO-BK-001-0-0.5 Soil 10/20/03 X --- ---
SB-BK-001-2-4 Soil 10/20/03 X --- ---
SO-FD-011-0-0.5 Soil 10/20/03 X --- Field Dup of BK-001
SB-FD-011-2-4 Soil 10/20/03 X --- Field Dup of BK-001
SO-BK-002-0-0.5 Soil 10/20/03 X --- ---
SB-BK-002-2-4 Soil 10/20/03 X --- ---
SO-BK-003-0-0.5 Soil 10/20/03 X --- ---
SB-BK-003-2-4 Soil 10/20/03 X --- ---
SO-BK-005-0-0.5 Soil 10/20/03 X --- ---
SB-BK-005-2-4 Soil 10/20/03 X --- ---
SO-BK-006-0-0.5 Soil 10/20/03 X --- ---
SB-BK-006-2-4 Soil 10/20/03 X --- ---
SO-BK-007-0-0.5 Soil 10/20/03 X --- ---
SB-BK-007-2-4 Soil 10/20/03 X --- ---
SO-BK-008-0-0.5 Soil 10/20/03 X --- MS/MSD
SB-BK-008-2-4 Soil 10/20/03 X --- MS/MSD
SO-BK-009-0-0.5 Soil 10/20/03 X --- ---
SB-BL-009-2-4 Soil 10/20/03 X --- ---

100440 SO-BK-018-0-0.5 Soil 10/21/03 X --- ---
SB-BK-018-2-4 Soil 10/21/03 X --- ---
SO-BK-010-0-0.5 Soil 10/20/03 X --- ---
SB-BK-010-2-4 Soil 10/20/03 X --- ---
SO-FD-012-0-0.5 Soil 10/20/03 X --- Field Dup of BK-010
SB-FD-012-2-1 Soil 10/20/03 X --- Field Dup of BK-010
SO-BK-011-0-0.5 Soil 10/20/03 X --- ---
SB-BK-011-2-4 Soil 10/20/03 X --- ---
SO-BK-012-0-0.5 Soil 10/20/03 X --- ---
SB-BK-012-2-4 Soil 10/20/03 X --- ---
SO-BK-013-0-0.5 Soil 10/21/03 X --- ---
SB-BK-013-2-4 Soil 10/20/03 X --- ---
SO-BK-014-0-0.5 Soil 10/21/03 X --- ---
SB-BK-014-2-4 Soil 10/21/03 X --- ---
SO-BK-016-0-0.5 Soil 10/21/03 X --- ---
SB-BK-016-2-4 Soil 10/21/03 X --- ---
SO-BK-017-0-0.5 Soil 10/21/03 X --- ---
SB-BK-017-2-4 Soil 10/21/03 X --- ---

100442 SO-BK-004-0-0.5 Soil 10/20/03 X X ---
SB-BK-004-2-4 Soil 10/20/03 X X ---
SO-BK-015-0-0.5 Soil 10/21/03 X X ---
SB-BK-015-2-4 Soil 10/21/03 X X ---
SB-FD-013-2-4 Soil 10/21/03 --- X Field Dup of BK-015

Notes:

X - Parameter requested.
--- - Parameter not requested or no comment.
MS/MSD - Matrix Spike/Matrix Spike Duplicate

Comments

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

** - The secondary ROPC are gamma spec [Co-60, Cs-137 and Ra-226, plus extended list of potentially 
identified radionuclides (Am-241, Be-7, Bi-212, Pb-212, Pb-214, K-40, Ra-228, Th-234, and U-235)],and alpha 
spec for: isotopic plutonium (Pu-238, Pu-239/240, Pu-242), and isotopic thorium (Th-230). 

SDG No. Sample ID Matrix
Date of 

Collection
Primary 
ROPC*

Secondary 
ROPC**

* - The primary ROPC are gamma spec [Am-241 and Ra-228, plus extended list of potentially identified 
radionuclides (Be-7, Bi-212, Cs-137, Co-60, Pb-212, Pb-214, K-40, Ra-226, Th-234, and U-235)], and alpha 
spec for: Pu-239/240, Th-232, isotopic uranium (U-233/234, U-235/236, U-238), and Pu-241 (Liquid Scint).     

J:/11172781.00/excel/Sample and Analysis Summary - BK Soils - Soil
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a random number generator. Both surface (0 to 0.5 foot) and subsurface (2 to 4 feet) soil samples

have been taken. At a minimum these samples were analyzed for the primary ROPCs: isotopic

uranium, plutonium-239/240, thorium-232, plutonium-241, amercium-241, and radium-228.  Ten

percent of the samples were analyzed for the secondary ROPCs: cobalt-60, cesium-137, thorium-

230, radium-226, plutonium-238, plutonium-240, and plutonium-242.  For gamma spectrometry,

an extended list of radionuclides that may be potentially identified in the soil samples (beyond

amercium-241, cobalt-60, cesium-137, radium-226, and radium-228) were also reported by the

laboratory.

In accordance with the project SAP, the data was reviewed/validated by a URS Project

Chemist following the guidelines established by: Science Applications International Corporation

(SAIC), Laboratory Data Validation Guidelines for Evaluating Radionuclide Analyses,

Document No. 143-20020404.001, Revision 07, April 4, 2002.  All samples were reviewed

independently (i.e., separately from the laboratory) for evaluation of data completeness,

verification of chain-of-custody forms for correctness, review of holding time criteria, and

assessment of quality control (QC) blanks for contamination. Additionally, a higher level of

review was performed on 10% of the environmental and QC samples collected during this

sampling event. This higher level of review included verification of instrument calibration,

assessment of laboratory precision and accuracy based upon duplicates and spike results,

verification of adherence to method specifications, and assessment of matrix interference.  Copies

of the validated analytical results (i.e., Certificates of Analysis) are presented in Attachment A.

Support Documentation [i.e., chain-of-custodies (COC), sample receipt forms, case narratives,

QC summaries, etc.] is presented in Attachment B.

3.0 DATA DELIVERABLE COMPLETENESS

The laboratory analytical reports were evaluated by URS against the Screening Data

Package requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic

data deliverables (EDDs) were verified for accuracy against the laboratory data packages.
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4.0 ANALYTICAL DEVIATIONS

An analytical deviation is an activity not conducted in accordance with the approved SAP

(URS, August 2003) or procedures (e.g., analytical methods).  Analytical deviations were

encountered during analysis of some samples and are summarized in Table 2.  Table 2 identifies

the sample ID, fraction, analytical deviation encountered, and how the data was qualified as a

result of the data validation.  Only sample and QC results where deviations occurred, and

required data to be qualified, are discussed in this section and summarized in Table 2.

Alpha Spectrometry

The non-detect plutonium-239/240 results for samples SO-BK-008-0-0.5, SO-BK-018-0-

0.5, SB-BK-012-2-4, and the non-detect plutonium-242 result for sample SO-BK-015-0-0.5, were

rejected (R), because the absolute values of the negative results were greater than the

corresponding uncertainty values, which indicates improper instrument blank correction.

The detected uranium-235/236 results for samples SO-BK-001-0-0.5 , SO-FD-011-0-0.5 ,

SO-BK-002-0-0.5 , SB-BK-005-2-4 , SO-BK-006-0-0.5 , SB-BK-007-2-4 , SO-BK-018-0-0.5 ,

SB-BK-018-2-4 , SB-BK-010-2-4 , SB-BK-011-2-4 , SB-BK-012-2-4 , SB-BK-013-2-4 , SO-

BK-014-0-0.5 , SB-BK-016-2-4 , SO-BK-017-0-0.5 , SB-BK-017-2-4 , SB-BK-004-2-4 , and

SO-BK-015-0-0.5  and the detected thorium-232 result for sample SO-BK-008-0-0.5  were

qualified as non-detect (U), because the activities are less than the corresponding sample-specific

critical level (Lc) value, which represents the minimum activity that can be considered as

statistically different from the blank results (i.e., uncertainty * 1.65 or 95% probability).

Gamma Spectrometry

The non-detect americium-241 results for samples SB-BK-003-2-4 , and SO-BK-008-0-

0.5  and the non-detect cesium-137 result for sample SO-FD-011-2-4 , and SB-BK-008-2-4 were

rejected (R), because the absolute values of the negative results were greater than the

corresponding uncertainty values, which indicates improper instrument blank correction.
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The detected thorium-234 results for SB-BK-001-2-4 , SB-BK-006-2-4 , SO-BK-007-0-

0.5 , SO-BK-009-0-0.5 , SB-BK-009-2-4 , SO-BK-018-0-0.5 , SB-BK-018-2-4 , SB-FD-012-2-4 ,

SB-BK-012-2-4 , SB-BK-013-2-4 , SO-BK-014-0-0.5 , SB-BK-014-2-4 , SO-BK-004-0-0.5 , SB-

BK-004-2-4 , and SO-BK-015-0-0.5 , the detected uranium-235 result for SB-BK-006-2-4 , and

the detected bismuth-212 results for SO-BK-017-0-0.5 , and SB-BK-017-2-4 were qualified as

non-detect (U), because the activities are less than the corresponding sample-specific critical level

(Lc) value, which represents the minimum activity that can be considered as statistically different

from the blank results (i.e., uncertainty * 1.65 or 95% probability).

The non-detect uranium-235 results for SB-FD-012-2-4  and SB-BK-017-2-4 , and the

non-detect americium-241 result for SB-BK-017-2-4  were qualified as exceeding the detection

limit (DL) because the uncertainty multiplied by 1.65 was greater than the specified required

limit.

No other analytical deviations were encountered and no additional data qualification was

necessary.
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TABLE 2

SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical
Deviation

Qualification

SO-BK-008-0-0.5, SO-BK-018-0-0.5,
SB-BK-012-2-4

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-239/40

Qualify non-detect
“R”.

SO-BK-015-0.05 Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-242

Qualify non-detect
“R”.

SO-BK-001-0-0.5, SO-FD-011-0-0.5,
SO-BK-002-0-0.5, SB-BK-005-2-4,
SO-BK-006-0-0.5, SB-BK-007-2-4,
SO-BK-018-0-0.5, SB-BK-018-2-4,
SB-BK-010-2-4, SB-BK-011-2-4,
SB-BK-012-2-4, SB-BK-013-2-4,
SO-BK-014-0-0.5, SB-BK-016-2-4,
SO-BK-017-0-0.5, SB-BK-017-2-4,
SB-BK-004-2-4, SO-BK-015-0-0.5

Alpha
Spectrometry

U-235/236 result <
Lc value (or
uncertainty * 1.65)

Qualify detect “U”.

SO-BK-008-0-0.5 Alpha
Spectrometry

Th-232 result < Lc
value (or uncertainty
* 1.65)

Qualify detect “U”.

SB-BK-003-2-4, SO-BK-008-0-0.5 Gamma
Spectrometry

Improper instrument
blank subtraction for
Am-241

Qualify non-detect
“R”.

SO-FD-011-2-4, SB-BK-008-2-4 Gamma
Spectrometry

Improper instrument
blank subtraction for
Cs-137

Qualify non-detect
“R”.

SB-FD-012-2-4, SB-BK-017-2-4 Gamma
Spectrometry

U-235 Detection
Limit exceeded

Qualify non-detect
“DL”.

SB-BK-017-2-4 Gamma
Spectrometry

Am-241 Detection
Limit exceeded

Qualify non-detect
“DL”.

SB-BK-006-2-4 Gamma
Spectrometry

U-235 result < Lc
value (or uncertainty
* 1.65)

Qualify detect “U”.

SO-BK-017-0-0.5, SB-BK-017-2-4 Gamma
Spectrometry

Bi-212 result < Lc
value (or uncertainty
* 1.65)

Qualify detect “U”.

SB-BK-001-2-4, SB-BK-006-2-4,
SO-BK-007-0-0.5, SO-BK-009-0-0.5,
SB-BK-009-2-4, SO-BK-018-0-0.5,
SB-BK-018-2-4, SB-FD-012-2-4,
SB-BK-012-2-4, SB-BK-013-2-4,
SO-BK-014-0-0.5, SB-BK-014-2-4,
SO-BK-004-0-0.5, SB-BK-004-2-4,
SO-BK-015-0-0.5

Gamma
Spectrometry

Th-234 result < Lc
value (or uncertainty
* 1.65)

Qualify detect “U”.
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TABLE 2 (Cont’d)

SUMMARY OF QUALIFIED DATA

SLDA

Notes:

U - The radionuclide was analyzed for, but was not detected above the reported detection limit

(minimum detected activity or Lc).

J - The radionuclide was positively identified; the associated numerical value is the approximate

activity of the radionuclide in the sample.

DL - The radionuclide was not detected above the reported detection limit (or minimum detected

activity or uncertainty). However, the obtained detection limits (uncertainty x 1.65) are greater

than the required detection limits. The reported detection limit (or minimum detected activity) is

approximate and may or may not represent the actual limit of detection necessary to accurately

and precisely measure the radionuclide in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and

meet quality control criteria.  The presence or absence of the radionuclide cannot be verified.
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate

of Analysis).  All soil sample results were reported in pCi/g by the laboratory.

6.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J) are considered conditionally usable, while

results qualified as rejected (R) are considered unusable.  All other sample results are usable as

reported.
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1.0 INTRODUCTION

This Data Validation Report (DVR) is prepared in accordance with the project approved

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United

States Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.

2.0 ANALYTICAL PROCEDURES

The data being evaluated is from the October 21-22, 2003 sampling of soil at the Shallow

Land Disposal Area (SLDA) site located in Parks Township, Armstrong County, Pennsylvania.

The laboratory Sample Delivery Groups (SDG) associated with these samples 100500, 100502,

and 100503. Table 1 provides a summary of the soil samples collected for these SDGs. The soil

samples were analyzed by General Engineering Laboratories, Inc. (GEL) located in Charleston,

South Carolina.

The soil sample analyses were performed in accordance with United States

Environmental Protection Agency (USEPA), Prescribed Procedures for Measurement of

Radioactivity in Drinking Water, EPA 600/4-80-032, August 1980 and U.S. Department of

Energy (DOE) Environmental Measurements Laboratory (EML) HASL-300 Series, 28th Edition,

February 1997.  The soil samples were analyzed for the following parameters [or radionuclides of

potential concern (ROPC)].  Not all soil samples were analyzed for all ROPC.

Parameter (ROPC) Method

Gamma Spectrometry (Cobalt-60, Cesium-137,
Americium-241, Radium-226, Radium-228) HASL 4.5.2.3
Isotopic Uranium (U-234, U-235, U-238) HASL U-02-RC-Mod
Isotopic Thorium (Th-230, Th-232) HASL Th-01-RC-Mod
Plutonium (Pu-239/240, Pu-241, Pu-242) HASL Pu-11-RC-Mod

In accordance with the project approved SAP, soil samples were to be collected from

depths of 0 to 0.5 feet, 4 to 6 feet, 8 to 10 feet, and 12 to 14 feet.  However, there were several

instances where refusal was encountered during the soil boring activities, which limited the

number of soil borings collected.  At a minimum these samples are analyzed for the primary

ROPCs: isotopic uranium, plutonium-239/240, thorium-232, plutonium-241, amercium-241, and



100500 SO-GB-001-0-0.5 Soil 10/21/03 X --- ---
SB-GB-001-4-6 Soil 10/21/03 X --- ---
SB-GB-001-8-10 Soil 10/21/03 X --- ---
SB-GB-001-10-12 Soil 10/21/03 X --- ---
SO-GB-002-0-0.5 Soil 10/21/03 X --- ---
SB-GB-002-4-6 Soil 10/21/03 X --- ---
SB-GB-002-8-10 Soil 10/21/03 X --- ---
SB-GB-002-12-14 Soil 10/21/03 X --- ---
S0-GB-008-0-0.5 Soil 10/21/03 X --- ---
SB-GB-008-4-6 Soil 10/21/03 X --- ---
SB-GB-008-8-10 Soil 10/21/03 X --- ---
SB-GB-008-12-14 Soil 10/21/03 X --- ---
SO-GB-009-0-0.5 Soil 10/21/03 X --- ---
SB-GB-009-4-6 Soil 10/21/03 X --- ---
SB-GB-009-8-10 Soil 10/21/03 X --- ---
SB-GB-009-12-14 Soil 10/21/03 X --- ---
SO-GB-012-0-0.5 Soil 10/21/03 X --- ---
SB-GB-012-4-6 Soil 10/21/03 X --- ---
SB-GB-012-8-10 Soil 10/21/03 X --- ---
SB-GB-012-12-14 Soil 10/21/03 X --- ---

100502 SO-GB-004-0-0.5 Soil 10/22/03 X --- ---
SB-GB-004-4-6 Soil 10/22/03 X --- ---
SO-GB-005-0-0.5 Soil 10/22/03 X --- ---
SB-GB-005-4-6 Soil 10/22/03 X --- ---
SO-GB-006-0-0.5 Soil 10/22/03 X --- ---
SB-GB-006-4-6 Soil 10/22/03 X --- ---
SO-GB-007-0-0.5 Soil 10/22/03 X --- ---
SB-GB-007-4-6 Soil 10/22/03 X --- ---
SB-GB-007-8-10 Soil 10/22/03 X --- ---
SB-GB-007-12-14 Soil 10/22/03 X --- ---
SO-FD-001-0-0.5 Soil 10/22/03 X --- FD of SO-GB-005-0-0.5
SB-FD-001-4-6 Soil 10/22/03 X --- FD of SB-GB-005-4-6

100503 SO-GB-003-0-0.5 Soil 10/21/03 X X ---
SB-GB-003-4-6 Soil 10/21/03 X X ---
SB-GB-003-8-10 Soil 10/21/03 X X ---
SB-GB-003-12-14 Soil 10/21/03 X X ---

Notes:

* - The primary ROPC are Am-241, Pu-239, Pu-241, Ra-228, Th-232, U-234, U-235, and U-238.     

X - Parameter requested.
--- - Parameter not requested or no comment.
FD - Field Duplicate

Comments

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

** - The secondary ROPC are Co-60, Cs-137, Pu-238, Pu-240, Pu-242, Ra-226, and Th-230.

SDG No. Sample ID Matrix
Date of 

Collection
Primary 
ROPC*

Secondary 
ROPC**

J:/11172781.00/excel/Sample and Analysis Summary - Soil 1021-2203 - Soil
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radium-228.  Ten percent of the samples were analyzed for the secondary ROPCs: cobalt-60,

cesium-137, thorium-230, radium-226, plutonium-238, plutonium-240, and plutonium-242.  For

gamma spectrometry, an extended list of radionuclides that may be potentially identified in the

soil samples (beyond amercium-241, cobalt-60, cesium-137, radium-226, and radium-228) were

also reported by the laboratory.

In accordance with the project approved SAP, the data was reviewed/validated by a URS

Project Chemist following the guidelines established by: Science Applications International

Corporation (SAIC), Laboratory Data Validation Guidelines for Evaluating Radionuclide

Analyses, Document No. 143-20020404.001, Revision 07, April 4, 2002.  All samples were

reviewed independently (i.e., separately from the laboratory) for evaluation of data completeness,

verification of chain-of-custody forms for correctness, review of holding time criteria, and

assessment of quality control (QC) blanks for contamination. Additionally, a higher level of

review was performed on 10% of the environmental and QC samples collected during this

sampling event. This higher level of review included verification of instrument calibration,

assessment of laboratory precision and accuracy based upon duplicates and spike results,

verification of adherence to method specifications, and assessment of matrix interference.  Copies

of the validated analytical results (i.e., Certificates of Analysis) are presented in Attachment A.

Support Documentation [i.e., sample receipt forms, case narratives, QC summaries, etc.] is

presented in Attachment B.

3.0 DATA DELIVERABLE COMPLETENESS

The laboratory analytical reports were evaluated by URS against the Screening Data

Package requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic

data deliverables (EDDs) were verified for accuracy against the laboratory data packages.

4.0 ANALYTICAL DEVIATIONS

An analytical deviation is an activity not conducted in accordance with the project

approved SAP (URS, August 2003) or procedures (e.g., analytical methods).  Analytical

deviations were encountered during analysis of some samples and are summarized in Table 2.

Table 2 identifies the sample ID, fraction, analytical deviation encountered, and how the data was
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qualified as a result of the data validation.  Only sample and QC results where deviations

occurred, and required data to be qualified, are discussed in this section and summarized in Table

2.

Alpha Spectrometry

Several non-detect results for samples containing plutonium-239/240, plutonium-241,

plutonium-242, were rejected (R), because the absolute values of the negative results were greater

than the corresponding uncertainty values, which indicates improper instrument blank correction.

Refer to Table 2 for more detail of samples affected.

Several detected results for samples containing plutonium-239/240, thorium-232, and

uranium-235/236, were qualified as non-detect (U), because the activities are less than the

corresponding sample-specific critical level (Lc) value, which represents the minimum activity

that can be considered as statistically different from the blank results (i.e., uncertainty * 1.65 or

95% probability).  Refer to Table 2 for more detail of samples affected.

Gamma Spectrometry

Two non-detect results for samples containing cesium-137 were rejected (R), because the

absolute values of the negative results were greater than the corresponding uncertainty values,

which indicates improper instrument blank correction.   Refer to Table 2 for more detail of

samples affected.

Several detected results for samples containing amerecium-241, thorium-234, and

uranium-235, were qualified as non-detect (U), because the activities are less than the

corresponding sample-specific critical level (Lc) value, which represents the minimum activity

that can be considered as statistically different from the blank results (i.e., uncertainty * 1.65 or

95% probability).  Refer to Table 2 for more detail of samples affected.

Three non-detect results for samples containing americium-241 were qualified as

exceeding the detection limit (DL) because the uncertainty multiplied by 1.65 was greater than

the specified required limit.  Refer to Table 2 for more detail of samples affected.



N:\11172781.00000\WORD\Soil DVR 1021-2203.doc

5/11/04 3:46 PM 4

No other analytical deviations were encountered and no additional data qualification was

necessary.
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TABLE 2
SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical Deviation Qualification

SB-GB-002-12-14,
SB-GB-009-12-14,

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-239/240

Qualify non-detect “R”.

SB-GB-001-10-12,
SB-GB-002-4-6,
SB-GB-002-12-14,
SB-GB-012-8-10,
SB-GB-012-12-14,
SB-GB-003-4-6,
SB-GB-003-8-10,
SB-GB-003-12-14

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-241

Qualify non-detect “R”.

SB-GB-003-8-10 Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-242

Qualify non-detect “R”.

SO-GB-012-0-0.5,
SO-GB-001-0-0.5,
SB-GB-004-4-6

Alpha
Spectrometry

Pu-239/240 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-GB-001-4-6,
SB-GB-001-10-12,
SB-GB-002-4-6,
SB-GB-002-8-10,
SB-GB-002-12-14,
SB-GB-009-8-10,
SB-GB-009-12-14,
SO-GB-012-0-0.5,
SB-GB-012-4-6,
SB-GB-012-8-10,
SB-GB-012-12-14,
SO-GB-005-0-0.5,
SO-GB-006-0-0.5,
SB-GB-006-4-6,
SO-GB-007-0-0.5,
SB-GB-007-8-10,
SB-GB-007-12-14,
SB-GB-003-4-6,
SB-GB-003-8-10,
SB-GB-003-12-14

Alpha
Spectrometry

U-235/236 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-GB-001-4-6,
SB-GB-001-10-12

Alpha
Spectrometry

Th-232 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-GB-002-8-10,
SB-GB-012-12-14

Gamma
Spectrometry

Improper instrument
blank subtraction for
Cs-137

Qualify non-detect “R”.

SB-GB-008-8-10,
SO-GB-009-0-0.5

Gamma
Spectrometry

Am-241 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.
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Sample ID Fraction Analytical Deviation Qualification

SB-GB-001-4-6,
SO-GB-001-0-0.5,
SB-GB-002-4-6,
SO-GB-008-0-0.5;
SB-GB-008-4-6,
SB-GB-008-12-14,
SO-GB-009-0-0.5,
SB-GB-009-4-6,
SO-GB-012-0-0.5,
SB-GB-012-4-6,
SB-GB-005-4-6,
SB-GB-007-12-14,
SO-FD-001-0-0.5,
SB-GB-003-8-10,
SB-GB-003-12-14

Gamma
Spectrometry

Th-234 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-GB-009-8-10,
SB-GB-004-4-6,
SB-GB-006-4-6,
SO-GB-003-0-0.5

Gamma
Spectrometry

U-235 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SB-GB-007-12-14,
SB-GB-012-4-6,
SB-GB-005-4-6

Gamma
Spectrometry

Am-241 Detection
Limit exceeded

Qualify non-detect
“DL”.

Notes:

U - The radionuclide was analyzed for, but was not detected above the reported detection limit

(minimum detected activity or Lc).

J - The radionuclide was positively identified; the associated numerical value is the approximate

activity of the radionuclide in the sample.

DL - The radionuclide was not detected above the reported detection limit (or minimum detected

activity or uncertainty). However, the obtained detection limits (uncertainty x 1.65) are greater

than the required detection limits. The reported detection limit (or minimum detected activity) is

approximate and may or may not represent the actual limit of detection necessary to accurately

and precisely measure the radionuclide in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and

meet quality control criteria.  The presence or absence of the radionuclide cannot be verified.
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate

of Analysis).  All soil sample results were reported in pCi/g by the laboratory.

6.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J) are considered conditionally usable, while

results qualified as rejected (R) are unusable.  All other sample results are usable as reported.
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1.0 INTRODUCTION

This Data Validation Report (DVR) is prepared in accordance with the project approved

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United

States Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.

2.0 ANALYTICAL PROCEDURES

The data being evaluated is from the October 22, 2003 sampling of soil at the Shallow

Land Disposal Area (SLDA) site located in Parks Township, Armstrong County, Pennsylvania.

The laboratory Sample Delivery Groups (SDG) associated with these samples 100621, 100622,

and 100624.  Table 1 provides a summary of the soil samples collected for these SDGs.  The soil

samples were analyzed by General Engineering Laboratories, Inc. (GEL) located in Charleston,

South Carolina.

The soil sample analyses were performed in accordance with United States

Environmental Protection Agency (USEPA), Prescribed Procedures for Measurement of

Radioactivity in Drinking Water, EPA 600/4-80-032, August 1980 and U.S. Department of

Energy (DOE) Environmental Measurements Laboratory (EML) HASL-300 Series, 28th Edition,

February 1997.  The soil samples were analyzed for the following parameters [or radionuclides of

potential concern (ROPC)].  Not all soil samples were analyzed for all ROPC.

Parameter (ROPC) Method

Gamma Spectrometry (Cobalt-60, Cesium-137, HASL 4.5.2.3
Americium-241, Radium-226, Radium-228)
Isotopic Uranium (U-234, U-235, U-238) HASL U-02-RC-Mod
Isotopic Thorium (Th-230, Th-232) HASL Th-01-RC-Mod
Plutonium (Pu-239/240, Pu-241, Pu-242) HASL Pu-11-RC-Mod

Soil samples will be collected from depths of 0 to 0.5 feet, 4 to 6 feet, 8 to 10 feet, and 12

to 14 feet.  At a minimum these samples are analyses for the primary ROPCs: isotopic uranium,

plutonium-239, thorium-232, plutonium-241, amercium-241, and radium-228.  Ten percent of the

samples were analyzed for the secondary ROPCs: cobalt-60, cesium-137, thorium-230, radium-

226, plutonium-238, plutonium-240, and plutonium-242.  For gamma spectrometry, an extended



100621 SB-GB-101-4-6 Soil 10/22/03 X --- MS/MSD
SB-GB-101-8-10 Soil 10/22/03 X --- MS/MSD
SB-GB-101-12-14 Soil 10/22/03 X --- MS/MSD
SB-FD-002-4-6 Soil 10/22/03 X --- FD of SB-GB-101-4-6
SB-FD-002-8-10 Soil 10/22/03 X --- FD of SB-GB-101-8-10
SB-FD-002-12-14 Soil 10/22/03 X --- FD of SB-GB-101-12-14
SO-GB-101-0-0.5 Soil 10/22/03 X --- MS/MSD
SO-FD-002-0-0.5 Soil 10/22/03 X --- FD of SO-GB-101-0-0.5
SO-GB-014-0-0.5 Soil 10/22/03 X --- ---
SB-GB-014-4-6 Soil 10/22/03 X --- ---
SB-GB-014-8-10 Soil 10/22/03 X --- ---
SB-GB-014-12-14 Soil 10/22/03 X --- ---
SO-GB-010-0-0.5 Soil 10/22/03 X --- QA Split
SB-GB-010-4-6 Soil 10/22/03 X --- QA Split

100622 SO-GB-011-0-0.5 Soil 10/22/03 X --- ---
SB-GB-011-4.6 Soil 10/22/03 X --- ---
SB-GB-011-12-14 Soil 10/22/03 X --- ---

100624 SO-GB-013-0-0.5 Soil 10/22/03 X X ---
SB-GB-013-4-6 Soil 10/22/03 X X ---
SB-GB-013-8-10 Soil 10/22/03 X X ---
SB-GB-013-12-14 Soil 10/22/03 X X ---

Notes:

* - The primary ROPC are Am-241, Pu-239, Pu-241, Ra-228, Th-232, U-234, U-235, and U-238.     

X - Parameter requested.
--- - Parameter not requested or no comment.
MS/MSD - Martix Spike/Matrix Spike Duplicate
FD - Field Duplicate

Comments

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

** - The secondary ROPC are Co-60, Cs-137, Pu-238, Pu-240, Pu-242, Ra-226, and Th-230.

SDG No. Sample ID Matrix
Date of 

Collection
Primary 
ROPC*

Secondary 
ROPC**

J:/11172781.00/excel/Sample and Analysis Summary - Soil 102203 - Soil
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list of radionuclides that may be potentially identified in the soil samples (beyond amercium-241,

cobalt-60, cesium-137, radium-226, and radium-228) were also reported by the laboratory.

In accordance with the project SAP, the data was reviewed/validated by a URS Project

Chemist following the guidelines established by: Science Applications International Corporation

(SAIC), Laboratory Data Validation Guidelines for Evaluating Radionuclide Analyses,

Document No. 143-20020404.001, Revision 07, April 4, 2002.  All samples were reviewed

independently (i.e., separately from the laboratory) for evaluation of data completeness,

verification of chain-of-custody forms for correctness, review of holding time criteria, and

assessment of quality control (QC) blanks for contamination.  Additionally, a higher level of

review was performed on 10% of the environmental and QC samples collected during this

sampling event.  This higher level of review included verification of instrument calibration,

assessment of laboratory precision and accuracy based upon duplicates and spike results,

verification of adherence to method specifications, and assessment of matrix interference.  Copies

of the validated analytical results (i.e., Certificates of Analysis) are presented in Attachment A.

Support Documentation [i.e., sample receipt forms, case narratives, QC summaries, etc.] is

presented in Attachment B.

3.0 DATA DELIVERABLE COMPLETENESS

The laboratory analytical reports were evaluated by URS against the Screening Data

Package requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic

data deliverables (EDDs) were verified for accuracy against the laboratory data packages.

4.0 ANALYTICAL DEVIATIONS

An analytical deviation is an activity not conducted in accordance with the approved SAP

(URS, August 2003) or procedures (e.g., analytical methods).  Analytical deviations were

encountered during analysis of some samples and are summarized in Table 2.  Table 2 identifies

the sample ID, fraction, analytical deviation encountered, and how the data was qualified as a

result of the data validation.  Only sample and QC results where deviations occurred, and

required data to be qualified, are discussed in this section and summarized in Table 2.
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Alpha Spectrometry

Several non-detect results for samples containing plutonium-238, plutonium-241, and

plutonium-242, were rejected (R), because the absolute values of the negative results were greater

than the corresponding uncertainty values, which indicates improper instrument blank correction.

Refer to Table 2 for more detail of samples affected.

Several detected results for samples containing plutonium-239/240 and uranium-235/236

were qualified as non-detect (U), because the activities are less than the corresponding sample-

specific critical level (Lc) value, which represents the minimum activity that can be considered as

statistically different from the blank results (i.e., uncertainty * 1.65 or 95% probability).  Refer to

Table 2 for more detail of samples affected.

Two detected results for samples containing thorium-230 were qualified estimated (J) due

to preparation blank contamination.  Refer to Table 2 for more detail of samples affected.

Gamma Spectrometry

Several non-detect results for samples containing americium-241, cesium-137, thorium-

234, and uranium-235, were rejected (R), because the absolute values of the negative results were

greater than the corresponding uncertainty values, which indicates improper instrument blank

correction. Refer to Table 2 for more detail of samples affected.

Several detected results for samples containing cesium-137, thorium-234, and uranium-

235, were qualified as non-detect (U), because the activities are less than the corresponding

sample-specific critical level (Lc) value, which represents the minimum activity that can be

considered as statistically different from the blank results (i.e., uncertainty * 1.65 or 95%

probability).  Refer to Table 2 for more detail of samples affected.

Two non-detect results for samples containing americium-241 were qualified as

exceeding the detection limit (DL) because the uncertainty multiplied by 1.65 was greater than

the specified required limit.  Refer to Table 2 for more detail of samples affected.
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Three detected results for samples containing cobalt-60, cesium-137, and uranium-235,

were qualified estimated (J) due to preparation blank contamination.  Refer to Table 2 for more

detail of samples affected.

No other analytical deviations were encountered and no additional data qualification was

necessary.
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TABLE 2

SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical Deviation Qualification

SB-GB-013-12-14 Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-238

Qualify non-detect “R”.

SB-GB-101-8-10,
SB-FD-002-8-10

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-241

Qualify non-detect “R”.

SO-GB-013-4-6,
SB-GB-013-12-14

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-242

Qualify non-detect “R”.

SB-FD-002-8-10 Alpha
Spectrometry

Pu-239/240 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-FD-002-12-14,
SO-FD-002-0-0.5,
SB-GB-014-12-14,
SB-GB-011-12-14,
SB-GB-013-12-14

Alpha
Spectrometry

U-235/236 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-GB-013-12-14,
SB-GB-013-8-10

Alpha
Spectrometry

Th-230 contamination
in QC blank

Qualify “J” at
quantified value.

SO-GB-014-0-0.5 Gamma
Spectrometry

Am-241 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SO-GB-014-0-0.5,
SO-GB-011-0-0.5

Gamma
Spectrometry

Cs-137 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SB-FD-002-12-14,
SO-FD-002-0-0.5,
SO-GB-014-0-0.5,
SO-GB-011-0-0.5,
SB-GB-013-0-0.5,
SB-GB-013-4-6,
SB-GB-013-12-14

Gamma
Spectrometry

Th-234 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-FD-002-8-10,
SO-GB-101-0-0.5,
SB-GB-014-4-6,
SO-GB-011-0-0.5

Gamma
Spectrometry

U-235 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SB-GB-101-8-10,
SO-GB-013-0-0.5

Gamma
Spectrometry

Am-241 Detection
Limit exceeded

Qualify non-detect
“DL”.

SO-GB-101-0-0.5 Gamma
Spectrometry

Co-60 contamination in
QC blank

Qualify “J” at
quantified value.

SO-GB-010-0-0.5 Gamma
Spectrometry

Cs-137 contamination in
QC blank

Qualify “J” at
quantified value.

SB-GB-011-12-14 Gamma
Spectrometry

U-235 contamination in
QC blank

Qualify “J” at
quantified value.
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Notes:

U - The radionuclide was analyzed for, but was not detected above the reported detection

limit (minimum detected activity or Lc).

J - The radionuclide was positively identified; the associated numerical value is the

approximate activity of the radionuclide in the sample.

DL - The radionuclide was not detected above the reported detection limit (or minimum

detected activity or uncertainty).  However, the obtained detection limits (uncertainty x

1.65) are greater than the required detection limits.  The reported detection limit (or

minimum detected activity) is approximate and may or may not represent the actual limit

of detection necessary to accurately and precisely measure the radionuclide in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the

sample and meet quality control criteria.  The presence or absence of the radionuclide

cannot be verified.
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate

of Analysis).  All soil sample results were reported in pCi/g by the laboratory.

6.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J) are considered conditionally usable, while

results qualified as rejected (R) are unusable.  All other sample results are usable as reported.
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1.0 INTRODUCTION

This Data Validation Report (DVR) is prepared in accordance with the project approved

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United

States Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.

2.0 ANALYTICAL PROCEDURES

The data being evaluated is from the October 23-25, 2003 sampling of soil at the Shallow

Land Disposal Area (SLDA) site located in Parks Township, Armstrong County, Pennsylvania.

The laboratory Sample Delivery Groups (SDG) associated with these samples 100656, 100657,

100659, 100663, 100671, and 100672.  Table 1 provides a summary of the soil samples collected

for these SDGs.  The soil samples were analyzed by General Engineering Laboratories, Inc.

(GEL) located in Charleston, South Carolina.

The soil sample analyses were performed in accordance with United States

Environmental Protection Agency (USEPA), Prescribed Procedures for Measurement of

Radioactivity in Drinking Water, EPA 600/4-80-032, August 1980 and U.S. Department of

Energy (DOE) Environmental Measurements Laboratory (EML) HASL-300 Series, 28th Edition,

February 1997.  The soil samples were analyzed for the following parameters [or radionuclides of

potential concern (ROPC)].  Not all soil samples were analyzed for all ROPC.

Parameter (ROPC) Method

Gamma Spectrometry (Cobalt-60, Cesium-137, HASL 4.5.2.3
Americium-241, Radium-226, Radium-228)
Isotopic Uranium (U-234, U-235, U-238) HASL U-02-RC-Mod
Isotopic Thorium (Th-230, Th-232) HASL Th-01-RC-Mod
Plutonium (Pu-239/240, Pu-241, Pu-242) HASL Pu-11-RC-Mod

In accordance with the project approved SAP, soil samples were to be collected from

depths of 0 to 0.5 feet, 4 to 6 feet, 8 to 10 feet, and 12 to 14 feet.  However, there were several

instances where refusal was encountered during the soil boring activities, which limited the

number of soil borings collected.  At a minimum these samples are analyzed for the primary

ROPCs: isotopic uranium, plutonium-239, thorium-232, plutonium-241, americium-241, and



100656 SO-GB-102R-0-0.5 Soil 10/23/03 X --- ---
SB-GB-102R-4-6 Soil 10/23/03 X --- ---
SB-GB-102R-8-10 Soil 10/23/03 X --- ---
SB-GB-102R-12-14 Soil 10/23/03 X --- ---
SO-GB-094-0-0.5 Soil 10/23/03 X --- ---
SB-GB-094-4-6 Soil 10/23/03 X --- ---
SB-GB-094-8-10 Soil 10/23/03 X --- ---
SB-GB-094-12-14 Soil 10/23/03 X --- ---
SB-GB-095-0-0.5 Soil 10/23/03 X --- ---
SB-GB-095-4-6 Soil 10/23/03 X --- ---
SB-GB-095-8-10 Soil 10/23/03 X --- ---
SB-GB-095-12-14 Soil 10/23/03 X --- ---
SO-GB-017-0-0.5 Soil 10/23/03 X --- ---
SB-GB-017-4-6 Soil 10/23/03 X --- ---
SB-GB-017-8-10 Soil 10/23/03 X --- ---
SB-GB-017-12-14 Soil 10/23/03 X --- ---
SO-GB-016-0-0.5 Soil 10/23/03 X --- ---
SB-GB-016-4-6 Soil 10/23/03 X --- ---
SB-GB-016-8-10 Soil 10/23/03 X --- ---
SB-GB-016-12-14 Soil 10/23/03 X --- ---

100657 SO-GB-015-0-0.5 Soil 10/23/03 X --- ---
SB-GB-015-4-6 Soil 10/23/03 X --- ---
SB-GB-015-8-10 Soil 10/23/03 X --- ---
SB-GB-015-12-14 Soil 10/23/03 X --- ---
SO-GB-059-0-0.5 Soil 10/23/03 X --- ---
SB-GB-059-4-6 Soil 10/23/03 X --- ---
SB-GB-059-8-10 Soil 10/23/03 X --- ---
SB-GB-059-12-14 Soil 10/23/03 X --- ---
SO-GB-061-0-0.5 Soil 10/23/03 X --- ---
SB-GB-061-4-6 Soil 10/23/03 X --- ---
SB-GB-061-8-10 Soil 10/23/03 X --- ---
SB-GB-061-12-14 Soil 10/23/03 X --- ---
SO-GB-057-0-0.5 Soil 10/23/03 X --- ---
SB-GB-057-4-6 Soil 10/23/03 X --- ---
SB-GB-057-8-10 Soil 10/23/03 X --- ---
SB-GB-057-12-14 Soil 10/23/03 X --- ---
SO-GB-096-0-0.5 Soil 10/23/03 X --- ---
SB-GB-096-4-6 Soil 10/23/03 X --- ---
SB-GB-096-8-10 Soil 10/23/03 X --- ---
SB-GB-096-12-14 Soil 10/23/03 X --- ---

10659 SO-GB-065-0-0.5 Soil 10/24/03 X --- ---
SO-GB-065-4-6 Soil 10/24/03 X --- ---
SB-GB-065-8-10 Soil 10/24/03 X --- ---
SB-GB-065-10-12 Soil 10/24/03 X --- ---
SO-GB-063-0-0.5 Soil 10/24/03 X --- ---
SB-GB-063-4-6 Soil 10/24/03 X --- ---
SB-GB-063-8-10 Soil 10/24/03 X --- ---
SB-GB-063-10-12 Soil 10/24/03 X --- ---
SO-GB-062-0-0.5 Soil 10/24/03 X --- ---
SB-GB-062-4-6 Soil 10/24/03 X --- ---
SB-GB-062-8-10 Soil 10/24/03 X --- ---
SB-GB-062-10-12 Soil 10/24/03 X --- ---
SO-FD-004-0-0.5 Soil 10/24/03 X --- FD of SO-GB-060-0-0.5
SB-FD-004-4-6 Soil 10/24/03 X --- FD of SO-GB-060-4-6
SB-FD-004-8-10 Soil 10/24/03 X --- FD of SO-GB-060-8-10
SB-FD-004-10-12 Soil 10/24/03 X --- FD of SO-GB-060-10-12

SDG No. Sample ID Matrix
Date of 

Collection
Primary 
ROPC*

Secondary 
ROPC** Comments

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

J:/11172781.00/excel/Sample and Analysis Summary - Soil 1023-2503 - Soil



SDG No. Sample ID Matrix
Date of 

Collection
Primary 
ROPC*

Secondary 
ROPC** Comments

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

SO-GB-060-0-0.5 Soil 10/24/03 X --- ---
10659 SB-GB-060-4-6 Soil 10/24/03 X --- ---

SB-GB-060-8-10 Soil 10/24/03 X --- ---
SB-GB-060-10-12 Soil 10/24/03 X --- ---

100663 SO-GB-058-0-0.5 Soil 10/23/03 X X ---
SB-GB-058-4-6 Soil 10/23/03 X X ---
SB-GB-058-8-10 Soil 10/23/03 X X ---
SB-GB-058-12-14 Soil 10/23/03 X X ---

100671 SO-GB-084-0-0.5 Soil 10/24/03 X X ---
SB-GB-084-4-6 Soil 10/24/03 X X ---
SB-GB-084-8-10 Soil 10/24/03 X X ---
SB-GB-084-10-12 Soil 10/24/03 X X ---

100672 SO-GB-056-0-0.5 Soil 10/24/03 X --- QA Split
SB-GB-056-4-6 Soil 10/24/03 X --- QA Split
SB-GB-056-8-10 Soil 10/24/03 X --- ---
SB-GB-056-12-14 Soil 10/24/03 X --- ---
SO-GB-086-0-0.5 Soil 10/24/03 X --- ---
SB-GB-086-4-6 Soil 10/24/03 X --- ---
SB-GB-086-8-10 Soil 10/24/03 X --- ---
SB-GB-086-10-12 Soil 10/24/03 X --- ---
SO-GB-085-0-0.5 Soil 10/24/03 X --- ---
SB-GB-085-4-6 Soil 10/24/03 X --- ---
SB-GB-085-8-10 Soil 10/24/03 X --- ---
SB-GB-085-12-14 Soil 10/24/03 X --- ---
SB-GB-064-4-6 Soil 10/24/03 X --- ---
SO-GB-064-0-0.5 Soil 10/24/03 X --- QA Split
SB-GB-064-8-10 Soil 10/24/03 X --- QA Split
SO-GB-088-0-0.5 Soil 10/25/03 X --- ---
SB-GB-088-4-6 Soil 10/25/03 X --- ---
SB-GB-088-8-10 Soil 10/25/03 X --- ---
SB-GB-088-10-12 Soil 10/25/03 X --- ---
SO-GB-087-0-0.5 Soil 10/25/03 X --- ---
SB-GB-087-4-6 Soil 10/25/03 X --- ---
SB-GB-087-8-10 Soil 10/25/03 X --- ---
SB-GB-087-10-12 Soil 10/25/03 X --- ---

Notes:

X - Parameter requested.
--- - Parameter not requested or no comment.
FD - Field Duplicate

** - The secondary ROPC are Cs-137, Co-60, Th-230, Ra-226, Pu-238, Pu-240, and Pu-242.
* - The primary ROPC are U-234, U-235, U-238, Pu-239, Pu-241, Ra-228, Th-232, and Am-241.

J:/11172781.00/excel/Sample and Analysis Summary - Soil 1023-2503 - Soil
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radium-228.  Ten percent of the samples were analyzed for the secondary ROPCs: cobalt-60,

cesium-137, thorium-230, radium-226, plutonium-238, plutonium-240, and plutonium-242.  For

gamma spectrometry, an extended list of radionuclides that may be potentially identified in the

soil samples (beyond americium-241, cobalt-60, cesium-137, radium-226, and radium-228) were

also reported by the laboratory.

In accordance with the project approved SAP, the data was reviewed/validated by a URS

Project Chemist following the guidelines established by: Science Applications International

Corporation (SAIC), Laboratory Data Validation Guidelines for Evaluating Radionuclide

Analyses, Document No. 143-20020404.001, Revision 07, April 4, 2002.  All samples were

reviewed independently (i.e., separately from the laboratory) for evaluation of data completeness,

verification of chain-of-custody forms for correctness, review of holding time criteria, and

assessment of quality control (QC) blanks for contamination.  Additionally, a higher level of

review was performed on 10% of the environmental and QC samples collected during this

sampling event.  This higher level of review included verification of instrument calibration,

assessment of laboratory precision and accuracy based upon duplicates and spike results,

verification of adherence to method specifications, and assessment of matrix interference.  Copies

of the validated analytical results (i.e., Certificates of Analysis) are presented in Attachment A.

Support Documentation [i.e., sample receipt forms, case narratives, QC summaries, etc.] is

presented in Attachment B.

3.0 DATA DELIVERABLE COMPLETENESS

The laboratory analytical reports were evaluated by URS against the Screening Data

Package requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic

data deliverables (EDDs) were verified for accuracy against the laboratory data packages.

The following chain-of-custody (COC) transcription errors were made by the laboratory

onto the analytical reporting forms:  (1) Sample SO-GB-094-0-0.5 is incorrectly identified as SB-

GB-094-0-0.5, (2) Sample SO-FD-004-0-0.5 is incorrectly identified as SO-FB-004-0-0.5, (3)

Sample SO-GB-085-0-0.5 is incorrectly identified as SB-GB-085-0-0.5, and (4) Sample SO-GB-

064-0-0.5 is incorrectly identified as SB-GB-064-0-0.5.  The analytical reporting forms were

manually revised during the data review to reflect the correct sample IDs.
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4.0 ANALYTICAL DEVIATIONS

An analytical deviation is an activity not conducted in accordance with the approved SAP

(URS, August 2003) or procedures (e.g., analytical methods).  Analytical deviations were

encountered during analysis of some samples and are summarized in Table 2.  Table 2 identifies

the sample ID, fraction, analytical deviation encountered, and how the data was qualified as a

result of the data validation.  Only sample and QC results where deviations occurred, and

required data to be qualified, are discussed in this section and summarized in Table 2.

Alpha Spectrometry

Several non-detect results for samples containing plutonium-238, plutonium-239/240,

plutonium-241, plutonium-242, and uranium-235/236, were rejected (R), because the absolute

values of the negative results were greater than the corresponding uncertainty values, which

indicates improper instrument blank correction.  Refer to Table 2 for more detail of samples

affected.

Several non-detect results for samples containing plutonium-239/240 and cobalt-60 were

qualified as exceeding the detection limit (DL) because the uncertainty multiplied by 1.65 was

greater than the specified required limit.  Refer to Table 2 for more detail of samples affected.

Several detected results for samples containing plutonium-238, plutonium-239/240, and

uranium-235/236, were qualified as non-detect (U), because the activities are less than the

corresponding sample-specific critical level (Lc) value, which represents the minimum activity

that can be considered as statistically different from the blank results (i.e., uncertainty * 1.65 or

95% probability).  Refer to Table 2 for more detail of samples affected.

One detected result for a sample containing thorium-230, was qualified estimated (J) due

to preparation blank contamination.  Refer to Table 2 for more detail on the sample affected.
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Gamma Spectrometry

Several non-detect results for samples containing americium-241, beryllium-7, cesium-

137, and cobalt-60, were rejected (R), because the absolute values of the negative results were

greater than the corresponding uncertainty values, which indicates improper instrument blank

correction.  Refer to Table 2 for more detail of samples affected.

Several detected results for samples containing bismuth-212, cesium-137, thorium-234,

and uranium-235, were qualified as non-detect (U), because the activities are less than the

corresponding sample-specific critical level (Lc) value, which represents the minimum activity

that can be considered as statistically different from the blank results (i.e., uncertainty * 1.65 or

95% probability).  Refer to Table 2 for more detail of samples affected.

Several non-detect results for samples containing americium-241, beryllium-7, cobalt-60,

and uranium-235, were qualified as exceeding the detection limit (DL) because the uncertainty

multiplied by 1.65 was greater than the specified required limit.  Refer to Table 2 for more detail

of samples affected.

Several detected results for samples containing cesium-137, radium-228, and thorium-

234, were qualified estimated (J) due to preparation blank contamination.  Refer to Table 2 for

more detail of samples affected.

No other analytical deviations were encountered and no additional data qualification was

necessary.
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TABLE 2
SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical Deviation Qualification

SO-GB-058-0-0.5 Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-238

Qualify non-detect “R”.

SB-GB-017-4-6,
SB-GB-057-8-10,
SB-GB-096-8-10,
SB-GB-065-4-6,
SB-GB-060-10-12,
SB-GB-058-4-6,
SB-GB-058-12-14

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-239/240

Qualify non-detect “R”.

SO-GB-065-0-0.5,
SO-GB-063-0-0.5,
SB-GB-063-4-6,
SB-GB-063-8-10,
SB-GB-063-10-12,
SO-GB-062-0-0.5,
SO-GB-062-4-6,
SB-GB-062-8-10,
SB-GB-062-10-12,
SO-FB-004-0-0.5,
SB-FD-004-8-10,
SB-FD-004-10-12,
SO-GB-060-0-0.5,
SB-GB-086-8-10,
SO-GB-088-0-0.5

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-241

Qualify non-detect “R”.

SO-GB-084-0-0.5,
SB-GB-084-8-10

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-242

Qualify non-detect “R”.

SB-GB-058-12-14 Alpha
Spectrometry

Improper instrument
blank subtraction for U-
235/236

Qualify non-detect “R”.

SB-GB-063-4-6,
SB-GB-063-10-12,
SB-GB-062-4-6,
SB-GB-064-8-10,
SB-GB-088-4-6,
SB-GB-088-8-10,
SB-GB-088-10-12,
SO-GB-087-0-0.5

Alpha
Spectrometry

Pu-239/240 Detection
Limit exceeded

Qualify non-detect
“DL”.

SB-GB-058-4-6 Alpha
Spectrometry

Pu-238 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SB-GB-102R-8-10,
SB-GB-017-12-14,
SO-GB-064-0-0.5

Alpha
Spectrometry

Pu-239/240 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.
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Sample ID Fraction Analytical Deviation Qualification

SB-GB-102R-8-10,
SB-GB-095-4-6,
SB-GB-017-8-10,
SB-GB-061-8-10,
SO-GB-057-0-0.5,
SB-GB-057-4-6,
SB-GB-096-4-6,
SO-GB-065-0-0.5,
SB-GB-065-8-10,
SO-GB-062-4-6,
SO-GB-058-0-0.5,
SB-GB-056-4-6,
SB-GB-064-8-10,
SB-GB-088-4-6,
SB-GB-088-8-10

Alpha
Spectrometry

U-235/236 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-GB-084-10-12 Alpha
Spectrometry

Th-230 contamination
in QC blank

Qualify “J” at
quantified value.

SB-GB-084-10-12,
SO-GB-088-0-0.5

Gamma
Spectrometry

Improper instrument
blank subtraction for
Am-241

Qualify non-detect “R”.

SB-GB-102R-12-14,
SB-GB-059-12-14,
SB-GB-062-8-10

Gamma
Spectrometry

Improper instrument
blank subtraction for
Cs-137

Qualify non-detect “R”.

SB-GB-094-4-6,
SO-GB-060-0-0.5,
SB-GB-059-4-6

Gamma
Spectrometry

Improper instrument
blank subtraction for
Co-60

Qualify non-detect “R”.

SO-GB-061-0-0.5,
SB-GB-088-4-6,
SO-GB-086-0-0.5,
SO-GB-016-0-0.5

Gamma
Spectrometry

Cs-137 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SO-GB-102R-0-0.5,
SB-GB-102R-4-6,
SB-GB-102R-8-10,
SB-GB-094-12-14,
SB-GB-095-4-6,
SB-GB-095-8-10,
SB-GB-017-8-10,
SB-GB-016-12-14,
SB-GB-015-4-6,
SB-GB-015-12-14,
SO-GB-059-0-0.5,
SO-GB-059-4-6,
SO-GB-061-0-0.5,
SO-GB-057-0-0.5,
SB-GB-057-8-10,
SB-GB-057-12-14,
SB-GB-065-4-6,
SB-GB-065-8-10,
SB-GB-065-10-12,
SB-GB-063-4-6,
SO-GB-062-0-0.5,
SB-GB-062-8-10,
SO-FB-004-0-0.5,
SB-FD-004-8-10

Gamma
Spectrometry

Th-234 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.
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Sample ID Fraction Analytical Deviation Qualification

SO-GB-060-0-0.5,
SB-GB-060-4-6,
SB-GB-060-8-10,
SB-GB-060-10-12,
SB-GB-058-8-10,
SB-GB-084-4-6,
SB-GB-084-10-12,
SB-GB-056-4-6,
SB-GB-056-12-14,
SB-GB-086-10-12,
SO-GB-085-0-0.5,
SB-GB-085-8-10,
SB-GB-088-4-6,
SB-GB-088-8-10,
SB-GB-088-10-12,
SB-GB-087-4-6,
SB-GB-087-10-12

Gamma
Spectrometry

Th-234 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SO-GB-016-0-0.5,
SB-GB-015-4-6,
SB-GB-015-12-14,
SB-GB-059-8-10,
SB-GB-059-12-14,
SB-GB-065-8-10,
SB-GB-065-10-12,
SB-FD-004-10-12,
SO-GB-058-0-0.5,
SB-GB-056-4-6,
SO-GB-085-0-0.5,
SB-GB-088-4-6

Gamma
Spectrometry

U-235 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SB-GB-095-4-6,
SB-GB-017-4-6,
SO-GB-096-0-0.5,
SB-GB-016-4-6,
SB-GB-015-8-10,
SB-GB-059-4-6 ,
SB-GB-062-10-12,
SO-GB-056-0-0.5,
SO-GB-086-0-0.5,
SB-GB-086-4-6,
SB-GB-086-8-10,
SB-GB-064-8-10,
SB-GB-088-10-12,
SB-GB-087-8-10

Gamma
Spectrometry

Am-241 Detection
Limit exceeded

Qualify non-detect
“DL”.

SO-GB-096-0-0.5 Gamma
Spectrometry

Co-60 Detection Limit
exceeded

Qualify non-detect
“DL”.

SB-GB-063-10-12 Gamma
Spectrometry

U-235 Detection Limit
exceeded

Qualify non-detect
“DL”.

SO-GB-063-0-0.5 Gamma
Spectrometry

Cs-137 contamination in
QC blank

Qualify “J” at
quantified value.

SB-GB-058-12-14 Gamma
Spectrometry

Ra-228 contamination
in QC blank

Qualify “J” at
quantified value.
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Sample ID Fraction Analytical Deviation Qualification

SB-GB-058-12-14,
SB-GB-059-8-10,
SB-GB-061-4-6,
SB-GB-061-8-10,
SB-GB-061-12-14,
SB-GB-057-4-6,
SB-GB-096-8-10,
SB-GB-096-12-14

Gamma
Spectrometry

Th-234 contamination
in QC blank

Qualify “J” at
quantified value.

SB-GB-063-8-10,
SB-GB-060-10-12,
SB-GB-058-8-10,
SO-GB-084-0-0.5,
SO-GB-064-0-0.5,
SB-GB-057-12-14

Gamma
Spectrometry

Bi-212 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SO-GB-102R-0-0.5,
SO-GB-058-0-0.5

Gamma
Spectrometry

Be-7 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SB-GB-016-2-4,
SB-GB-057-8-10,
SB-GB-060-8-10

Gamma
Spectrometry

Improper instrument
blank subtraction for
Be-7

Qualify non-detect “R”.

Notes:

U - The radionuclide was analyzed for, but was not detected above the reported detection limit

(minimum detected activity or Lc).

J - The radionuclide was positively identified; the associated numerical value is the approximate

activity of the radionuclide in the sample.

DL - The radionuclide was not detected above the reported detection limit (or minimum detected

activity or uncertainty). However, the obtained detection limits (uncertainty x 1.65) are greater

than the required detection limits. The reported detection limit (or minimum detected activity) is

approximate and may or may not represent the actual limit of detection necessary to accurately

and precisely measure the radionuclide in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and

meet quality control criteria.  The presence or absence of the radionuclide cannot be verified.
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate

of Analysis).  All soil sample results were reported in pCi/g by the laboratory.

6.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J) are considered conditionally usable, while

results qualified as rejected (R) are unusable.  All other sample results are usable as reported.
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ATTACHMENT A

VALIDATED ANALYTICAL RESULTS

(CERTIFICATES OF ANALYSIS)
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ATTACHMENT B

SUPPORT DOCUMENTATION





























































































































































































































































N:\11172781.00000\WORD\Soil DVR 1025-102603.doc
5/12/04 9:39 AM

DATA VALIDATION REPORT

for

SOIL SAMPLES

Collected

OCTOBER 25-26, 2003

SHALLOW LAND DISPOSAL AREA (SLDA) SITE

PARKS TOWNSHIP, ARMSTRONG COUNTY, PENNSYLVANIA

Analyses Performed by:

GENERAL ENGINEERING LABORATORIES, INC.

Prepared for:

DEPARTMENT OF THE ARMY

UNITED STATES ARMY CORPS OF ENGINEERS

1776 NIAGARA STREET

BUFFALO, NEW YORK  14207-3199

Prepared by:

URS CORPORATION

640 ELLICOTT STREET

BUFFALO, NEW YORK 14203

MARCH 2004



N:\11172781.00000\WORD\Soil DVR 1025-102603.doc

5/12/04 9:39 AM i

DATA VALIDATION REPORT
TABLE OF CONTENTS

Page No.

1.0 INTRODUCTION ................................................................................................ 1

2.0 ANALYTICAL PROCEDURES.......................................................................... 1

3.0 DATA DELIVERABLE COMPLETENESS ....................................................... 2

4.0 ANALYTICAL DEVIATIONS............................................................................ 2

5.0 DATA PRESENTATION..................................................................................... 5

6.0 SUMMARY.......................................................................................................... 5

TABLES
Following
Page No.

1 Sample and Analysis Summary ............................................................................ 1

2 Summary of Qualified Data ................................................................................. 4

ATTACHMENTS

Attachment A Validated Analytical Results (Certificates of Analysis)

Attachment B Support Documentation



N:\11172781.00000\WORD\Soil DVR 1025-102603.doc

5/12/04 9:39 AM 1

1.0 INTRODUCTION

This Data Validation Report (DVR) is prepared in accordance with the project approved

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United

States Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.

2.0 ANALYTICAL PROCEDURES

The data being evaluated is from the October 25-26, 2003 sampling of soil at the Shallow

Land Disposal Area (SLDA) site located in Parks Township, Armstrong County, Pennsylvania.

The laboratory Sample Delivery Groups (SDG) associated with these samples 100762, 100763,

100764, and 100766. Table 1 provides a summary of the soil samples collected for these SDGs.

The soil samples were analyzed by General Engineering Laboratories, Inc. (GEL) located in

Charleston, South Carolina.

The soil sample analyses were performed in accordance with United States

Environmental Protection Agency (USEPA), Prescribed Procedures for Measurement of

Radioactivity in Drinking Water, EPA 600/4-80-032, August 1980 and U.S. Department of

Energy (DOE) Environmental Measurements Laboratory (EML) HASL-300 Series, 28th Edition,

February 1997.  The soil samples were analyzed for the following parameters [or radionuclides of

potential concern (ROPC)].  Not all soil samples were analyzed for all ROPC.

Parameter (ROPC) Method

Gamma Spectrometry (Cobalt-60, Cesium-137, HASL 4.5.2.3
Americium-241, Radium-226, Radium-228)
Isotopic Uranium (U-234, U-235, U-238) HASL U-02-RC-Mod
Isotopic Thorium (Th-230, Th-232) HASL Th-01-RC-Mod
Plutonium (Pu-239/240, Pu-241, Pu-242) HASL Pu-11-RC-Mod

In accordance with the project approved SAP, soil samples were to be collected from

depths of 0 to 0.5 feet, 4 to 6 feet, 8 to 10 feet, and 12 to 14 feet.  However, there were several

instances where refusal was encountered during the soil boring activities, which limited the

number of soil borings collected.  At a minimum these samples are analyzed for the primary



100762 SO-FD-003-0-0.5 Soil 10/25/03 X --- FD of SO-GB-066-0-0.5
SB-FD-003-1-3 Soil 10/25/03 X --- FD of SB-GB-066-1-3
SO-GB-098-0-0.5 Soil 10/25/03 X --- ---
SB-GB-098-1-3 Soil 10/25/03 X --- ---
SO-GB-066-0-0.5 Soil 10/25/03 X --- ---
SB-GB-066-1-3 Soil 10/25/03 X --- ---
SB-GB-097-2-4 Soil 10/25/03 X --- ---
SO-GB-097-0-0.5 Soil 10/25/03 X --- ---
SO-GB-092-0-0.5 Soil 10/25/03 X --- ---
SB-GB-092-4-6 Soil 10/25/03 X --- ---
SB-GB-092-8-10 Soil 10/25/03 X --- ---
SB-GB-092-12-14 Soil 10/25/03 X --- ---
SO-GB-100-0-0.5 Soil 10/25/03 X --- ---
SB-GB-100-1-3 Soil 10/25/03 X --- ---
SO-GB-099-0-0.5 Soil 10/25/03 X X MS/MSD

100763 SB-GB-099-1-3 Soil 10/25/03 X X MS/MSD
SO-FD-005-0-0.5 Soil 10/25/03 X --- FD of SO-GB-093-0-0.5
SB-FD-005-4-6 Soil 10/25/03 X --- FD of SB-GB-093-4-6
SB-FD-005-8-10 Soil 10/25/03 X --- FD of SB-GB-093-8-10
SB-FD-005-12-14 Soil 10/25/03 X --- FD of SB-GB-093-12-14
SO-GB-093-0-0.5 Soil 10/25/03 X --- ---
SB-GB-093-4-6 Soil 10/25/03 X --- ---
SB-GB-093-8-10 Soil 10/25/03 X --- ---
SB-GB-093-12-14 Soil 10/25/03 X --- ---
SO-FD-006-0-0.5 Soil 10/26/03 X --- FD of SO-GB-079-0-0.5
SB-FD-006-4-6 Soil 10/26/03 X --- FD of SB-GB-079-4-6
SB-FD-006-8-10 Soil 10/26/03 X --- FD of SB-GB-079-8-10
SO-GB-079-0-0.5 Soil 10/26/03 X --- ---
SB-GB-079-4-6 Soil 10/26/03 X --- ---
SB-GB-079-8-10 Soil 10/26/03 X --- ---
SO-GB-083-0-0.5 Soil 10/26/03 X --- ---
SB-GB-083-4-6 Soil 10/26/03 X --- ---

100764 SB-GB-083-8-10 Soil 10/26/03 X --- ---
SO-GB-082-0-0.5 Soil 10/26/03 X --- ---
SB-GB-082-4-6 Soil 10/26/03 X --- ---
SB-GB-082-8-10 Soil 10/26/03 X --- ---
SO-GB-021-0-0.5 Soil 10/26/03 X --- ---
SB-GB-021-4-6 Soil 10/26/03 X --- ---
SO-GB-075-0-0.5 Soil 10/26/03 X --- ---
SB-GB-075-4-6 Soil 10/26/03 X --- ---
SB-GB-075-8-10 Soil 10/26/03 X --- ---
SB-GB-075-10-12 Soil 10/26/03 X --- ---
SO-GB-076-0-0.5 Soil 10/26/03 X --- ---
SB-GB-076-4-6 Soil 10/26/03 X --- ---
SB-GB-076-8-10 Soil 10/26/03 X --- ---
SO-GB-078-0-0.5 Soil 10/26/03 X --- ---
SB-GB-078-4-6 Soil 10/26/03 X --- ---
SB-GB-078-8-10 Soil 10/26/03 X --- ---
SO-GB-080-0-0.5 Soil 10/26/03 X --- ---
SB-GB-080-4-6 Soil 10/26/03 X --- ---
SB-GB-080-8-10 Soil 10/26/03 X --- ---

100766 SO-GB-081-0-0.5 Soil 10/26/03 X X QA Split
SB-GB-081-4-6 Soil 10/26/03 X X QA Split
SB-GB-081-8-10 Soil 10/26/03 X X QA Split

Notes:

X - Parameter requested.
--- - Parameter not requested or no comment.
FD - Field Duplicate

** - The secondary ROPC are Cs-137, Co-60, Th-230, Ra-226, Pu-238, Pu-240, and Pu-242.

SDG No. Sample ID Matrix
Date of 

Collection
Primary 
ROPC*

Secondary 
ROPC**

* - The primary ROPC are U-234, U-235, U-238, Pu-239, Pu-241, Ra-228, Th-232, and Am-241.

Comments

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

J:/11172781.00/excel/Sample and Analysis Summary - Soil 1025-2603 - Soil



N:\11172781.00000\WORD\Soil DVR 1025-102603.doc

5/12/04 9:39 AM 2

ROPCs: isotopic uranium, plutonium-239, thorium-232, plutonium-241, americium-241, and

radium-228. Ten percent of the samples were analyzed for the secondary ROPCs: cobalt-60,

cesium-137, thorium-230, radium-226, plutonium-238, plutonium-240, and plutonium-242.  For

gamma spectrometry, an extended list of radionuclides that may be potentially identified in the

soil samples (beyond americium-241, cobalt-60, cesium-137, radium-226, and radium-228) were

also reported by the laboratory.

In accordance with the project approved SAP, the data was reviewed/validated by a URS

Project Chemist following the guidelines established by: Science Applications International

Corporation (SAIC), Laboratory Data Validation Guidelines for Evaluating Radionuclide

Analyses, Document No. 143-20020404.001, Revision 07, April 4, 2002.  All samples were

reviewed independently (i.e., separately from the laboratory) for evaluation of data completeness,

verification of chain-of-custody forms for correctness, review of holding time criteria, and

assessment of quality control (QC) blanks for contamination. Additionally, a higher level of

review was performed on 10% of the environmental and QC samples collected during this

sampling event. This higher level of review included verification of instrument calibration,

assessment of laboratory precision and accuracy based upon duplicates and spike results,

verification of adherence to method specifications, and assessment of matrix interference.  Copies

of the validated analytical results (i.e., Certificates of Analysis) are presented in Attachment A.

Support Documentation [i.e., sample receipt forms, case narratives, QC summaries, etc.] is

presented in Attachment B.

3.0 DATA DELIVERABLE COMPLETENESS

The laboratory analytical reports were evaluated by URS against the Screening Data

Package requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic

data deliverables (EDDs) were verified for accuracy against the laboratory data packages.

4.0 ANALYTICAL DEVIATIONS

An analytical deviation is an activity not conducted in accordance with the approved SAP

(URS, August 2003) or procedures (e.g., analytical methods).  Analytical deviations were

encountered during analysis of some samples and are summarized in Table 2.  Table 2 identifies
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the sample ID, fraction, analytical deviation encountered, and how the data was qualified as a

result of the data validation.  Only sample and QC results where deviations occurred, and

required data to be qualified, are discussed in this section and summarized in Table 2.

Alpha Spectrometry

Several non-detect results for samples containing plutonium-239/240, plutonium-241,

and plutonium-242, were rejected (R), because the absolute values of the negative results were

greater than the corresponding uncertainty values, which indicates improper instrument blank

correction.  Refer to Table 2 for more detail of samples affected.

Several non-detect results for samples containing plutonium-239/240 were qualified as

exceeding the detection limit (DL) because the uncertainty multiplied by 1.65 was greater than

the specified required limit.  Refer to Table 2 for more detail of samples affected.

Several detected results for samples containing plutonium-239/240 and uranium-235/236

were qualified as non-detect (U), because the activities are less than the corresponding sample-

specific critical level (Lc) value, which represents the minimum activity that can be considered as

statistically different from the blank results (i.e., uncertainty * 1.65 or 95% probability).  Refer to

Table 2 for more detail of samples affected.

Two detected results for samples containing thorium-230 were qualified estimated (J) due

to preparation blank contamination.  Refer to Table 2 for more detail of samples affected.

Gamma Spectrometry

Three non-detect results for samples containing cesium-137 and one non-detect for

beryllium-7 were rejected (R), because the absolute values of the negative results were greater

than the corresponding uncertainty values, which indicates improper instrument blank correction.   

Refer to Table 2 for more detail of samples affected.

Several detected results for samples containing cesium-137, thorium-234, and uranium-

235, were qualified as non-detect (U), because the activities are less than the corresponding
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sample-specific critical level (Lc) value, which represents the minimum activity that can be

considered as statistically different from the blank results (i.e., uncertainty * 1.65 or 95%

probability).  Refer to Table 2 for more detail of samples affected.

Several non-detect results for samples containing americium-241 were qualified as

exceeding the detection limit (DL) because the uncertainty multiplied by 1.65 was greater than

the specified required limit.  Refer to Table 2 for more detail of samples affected.

Several detected results for samples containing thorium-234 and/or bismuth-212 were

qualified estimated (J) due to preparation blank contamination.  Refer to Table 2 for more detail

of samples affected.

Several detected results for samples containing uranium-235 were qualified estimated (J)

due to QC duplicate imprecision. The Relative Error Ratio (RER) between the parent sample and

it’s QC duplicate was greater than 1.00.  Refer to Table 2 for more detail of samples affected.

No other analytical deviations were encountered and no additional data qualification was

necessary.
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TABLE 2

SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical Deviation Qualification

SB-GB-100-1-3,
SB-FD-005-8-10,
SO-GB-079-0-0.5,
SB-GB-079-8-10,
SO-GB-076-0-0.5,
SB-GB-076-4-6

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-239/240

Qualify non-detect “R”.

SO-FD-003-0-0.5,
SB-FD-003-1-3,
SO-GB-098-0-0.5,
SB-GB-098-1-3,
SO-GB-066-0-0.5,
SB-GB-066-1-3,
SO-GB-097-0-0.5,
SO-GB-092-0-0.5,
SB-GB-092-4-6,
SB-GB-092-12-14,
SO-GB-100-0-0.5,
SB-GB-100-1-3,
SO-GB-078-0-0.5,
SO-GB-081-0-0.5

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-241

Qualify non-detect “R”.

SB-GB-081-4-6 Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-242

Qualify non-detect “R”.

SB-FD-003-1-3,
SB-GB-098-1-3,
SB-GB-097-2-4,
SB-FD-005-4-6,
SB-GB-083-8-10,
SO-GB-075-0-0.5

Alpha
Spectrometry

Pu-239/240 Detection
Limit exceeded

Qualify non-detect
“DL”.

SB-FD-005-12-14,
SO-GB-066-0-0.5

Alpha
Spectrometry

Pu-239/240 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SO-GB-092-0-0.5,
SB-FD-005-4-6,
SB-FD-006-4-6,
SB-FD-006-8-10,
SB-GB-083-8-10,
SB-GB-075-4-6,
SB-GB-075-10-12,
SB-GB-081-4-6

Alpha
Spectrometry

U-235/236 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SO-GB-081-0-0.5,
SB-GB-081-4-6,
SB-GB-099-1-3

Alpha
Spectrometry

Th-230 contamination
in QC blank

Qualify “J” at
quantified value.

SO-GB-082-0-0.5 Gamma
Spectrometry

Improper instrument
blank subtraction for
Am-241

Qualify non-detect “R”.

SB-GB-066-1-3,
SB-GB-097-2-4,
SB-GB-092-12-14

Gamma
Spectrometry

Improper instrument
blank subtraction for
Cs-137

Qualify non-detect “R”.
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Sample ID Fraction Analytical Deviation Qualification

SO-FD-006-0-0.5 Gamma
Spectrometry

Cs-137 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SO-FD-003-0-0.5,
SB-GB-098-1-3,
SO-GB-066-0-0.5,
SB-GB-066-1-3,
SO-GB-097-0-0.5,
SB-GB-092-4-6,
SO-GB-100-0-0.5,
SB-GB-100-1-3,
SB-GB-099-1-3,
SB-FD-005-12-14,
SO-GB-093-0-0.5,
SB-FD-006-4-6,
SB-GB-083-4-6,
SB-GB-083-8-10,
SO-GB-075-0-0.5,
SB-GB-075-4-6,
SB-GB-075-10-12,
SB-GB-076-4-6,
SO-GB-080-0-0.5,
SB-GB-080-8-10,
SO-GB-081-0-0.5,
SB-GB-081-4-6

Gamma
Spectrometry

Th-234 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-FD-005-8-10,
SB-GB-093-8-10,
SB-FD-006-8-10,
SB-GB-075-10-12,
SB-GB-078-8-10

Gamma
Spectrometry

U-235 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SB-GB-099-1-3,
SB-GB-083-4-6,
SB-GB-080-4-6,
SB-GB-080-8-10,
SB-GB-084-4-6,
SB-GB-081-4-6

Gamma
Spectrometry

Am-241 Detection
Limit exceeded

Qualify non-detect
“DL”.

SB-GB-097-2-4,
SO-GB-092-0-0.5,
SB-GB-092-8-10,
SO-GB-099-0-0.5

Gamma
Spectrometry

Th-234 contamination
in QC blank

Qualify “J” at
quantified value.

SO-GB-075-0-0.5,
SO-GB-078-0-0.5,
SO-GB-021-0-0.5,
SO-GB-076-0-0.5,
SB-GB-078-4-6,
SO-GB-082-0-0.5

Gamma
Spectrometry

U-235 imprecision in
QC duplicate

Qualify “J” at
quantified value.

SB-GB-098-1-3,
SO-GB-100-0-0.5,
SO-GB-099-0-0.5,
SB-FD-005-4-6

Gamma
Spectrometry

Bi-212 contamination in
QC blank

Qualify “J” at
quantified value.

SB-GB-075-10-12 Gamma
Spectrometry

Improper instrument
blank subtraction for
Be-7

Qualify non-detect “R”.
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Notes:

U - The radionuclide was analyzed for, but was not detected above the reported detection limit

(minimum detected activity or Lc).

J - The radionuclide was positively identified; the associated numerical value is the approximate

activity of the radionuclide in the sample.

DL - The radionuclide was not detected above the reported detection limit (or minimum detected

activity or uncertainty). However, the obtained detection limits (uncertainty x 1.65) are greater

than the required detection limits. The reported detection limit (or minimum detected activity) is

approximate and may or may not represent the actual limit of detection necessary to accurately

and precisely measure the radionuclide in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and

meet quality control criteria.  The presence or absence of the radionuclide cannot be verified.   
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate

of Analysis).  All soil sample results were reported in pCi/g by the laboratory.

6.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J) are considered conditionally usable, while

results qualified as rejected (R) are unusable.  All other sample results are usable as reported.
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ATTACHMENT A

VALIDATED ANALYTICAL RESULTS

(CERTIFICATES OF ANALYSIS)
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1.0 INTRODUCTION

This Data Validation Report (DVR) is prepared in accordance with the project approved

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United

States Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.

2.0 ANALYTICAL PROCEDURES

The data being evaluated is from the October 27-28, 2003 sampling of soil at the Shallow

Land Disposal Area (SLDA) site located in Parks Township, Armstrong County, Pennsylvania.

The laboratory Sample Delivery Groups (SDG) associated with these samples 100870, 100874,

and 100876.  Table 1 provides a summary of the soil samples collected for these SDGs.  The soil

samples were analyzed by General Engineering Laboratories, Inc. (GEL) located in Charleston,

South Carolina.

The soil sample analyses were performed in accordance with United States

Environmental Protection Agency (USEPA), Prescribed Procedures for Measurement of

Radioactivity in Drinking Water, EPA 600/4-80-032, August 1980 and U.S. Department of

Energy (DOE) Environmental Measurements Laboratory (EML) HASL-300 Series, 28th Edition,

February 1997.  The soil samples were analyzed for the following parameters [or radionuclides of

potential concern (ROPC)].  Not all soil samples were analyzed for all ROPC.

Parameter (ROPC) Method

Gamma Spectrometry (Cobalt-60, Cesium-137, HASL 4.5.2.3
Americium-241, Radium-226, Radium-228)
Isotopic Uranium (U-234, U-235, U-238) HASL U-02-RC-Mod
Isotopic Thorium (Th-230, Th-232) HASL Th-01-RC-Mod
Plutonium (Pu-239/240, Pu-241, Pu-242) HASL Pu-11-RC-Mod

In accordance with the project approved SAP, soil samples were to be collected from

depths of 0 to 0.5 feet, 4 to 6 feet, 8 to 10 feet, and 12 to 14 feet.  However, there were several

instances where refusal was encountered during the soil boring activities, which limited the

number of soil borings collected.  At a minimum these samples are analyzed for the primary

ROPCs: isotopic uranium, plutonium-239, thorium-232, plutonium-241, americium-241, and
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radium-228.  Ten percent of the samples were analyzed for the secondary ROPCs: cobalt-60,

cesium-137, thorium-230, radium-226, plutonium-238, plutonium-240, and plutonium-242.  For

gamma spectrometry, an extended list of radionuclides that may be potentially identified in the

soil samples (beyond americium-241, cobalt-60, cesium-137, radium-226, and radium-228) were

also reported by the laboratory.

In accordance with the project approved SAP, the data was reviewed/validated by a URS

Project Chemist following the guidelines established by: Science Applications International

Corporation (SAIC), Laboratory Data Validation Guidelines for Evaluating Radionuclide

Analyses, Document No. 143-20020404.001, Revision 07, April 4, 2002.  All samples were

reviewed independently (i.e., separately from the laboratory) for evaluation of data completeness,

verification of chain-of-custody forms for correctness, review of holding time criteria, and

assessment of quality control (QC) blanks for contamination.  Additionally, a higher level of

review was performed on 10% of the environmental and QC samples collected during this

sampling event.  This higher level of review included verification of instrument calibration,

assessment of laboratory precision and accuracy based upon duplicates and spike results,

verification of adherence to method specifications, and assessment of matrix interference.  Copies

of the validated analytical results (i.e., Certificates of Analysis) are presented in Attachment A.

Support Documentation [i.e., sample receipt forms, case narratives, QC summaries, etc.] is

presented in Attachment B.

3.0 DATA DELIVERABLE COMPLETENESS

The laboratory analytical reports were evaluated by URS against the Screening Data

Package requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic

data deliverables (EDDs) were verified for accuracy against the laboratory data packages.

4.0 ANALYTICAL DEVIATIONS

An analytical deviation is an activity not conducted in accordance with the approved SAP

(URS, August 2003) or procedures (e.g., analytical methods).  Analytical deviations were

encountered during analysis of some samples and are summarized in Table 2.  Table 2 identifies

the sample ID, fraction, analytical deviation encountered, and how the data was qualified as a
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result of the data validation.  Only sample and QC results where deviations occurred, and

required data to be qualified, are discussed in this section and summarized in Table 2.

Alpha Spectrometry

Several non-detect results for samples containing plutonium-239/240, and plutonium-241

were rejected (R), because the absolute values of the negative results were greater than the

corresponding uncertainty values, which indicates improper instrument blank correction.  Refer to

Table 2 for more detail of samples affected.

Several non-detect results for samples containing plutonium-239/240 were qualified as

exceeding the detection limit (DL) because the uncertainty multiplied by 1.65 was greater than

the specified required limit.  Refer to Table 2 for more detail of samples affected.

Several detected results for samples containing plutonium-239/240, uranium-235/236,

and uranium-238, were qualified as non-detect (U), because the activities are less than the

corresponding sample-specific critical level (Lc) value, which represents the minimum activity

that can be considered as statistically different from the blank results (i.e., uncertainty * 1.65 or

95% probability).  Refer to Table 2 for more detail of samples affected.

Several detected results for samples containing plutonium-241, thorium-230, and

uranium-233/234, were qualified estimated (J) due to preparation blank contamination.  Refer to

Table 2 for more detail of samples affected.

Gamma Spectrometry

Several non-detect results for samples containing cesium-137 and cobalt-60 were rejected

(R), because the absolute values of the negative results were greater than the corresponding

uncertainty values, which indicates improper instrument blank correction.  Refer to Table 2 for

more detail of samples affected.

Several detected results for samples containing bismuth-212, cesium-137, thorium-234,

and uranium-235, were qualified as non-detect (U), because the activities are less than the
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corresponding sample-specific critical level (Lc) value, which represents the minimum activity

that can be considered as statistically different from the blank results (i.e., uncertainty * 1.65 or

95% probability).  Refer to Table 2 for more detail of samples affected.

Several non-detect results for samples containing americium-241, beryllium-7, cesium-

137, thorium-234, and uranium-235, were qualified as exceeding the detection limit (DL) because

the uncertainty multiplied by 1.65 was greater than the specified required limit.  Refer to Table 2

for more detail of samples affected.

Two detected results for samples containing cesium-137 and thorium-234 were qualified

estimated (J) due to preparation blank contamination.  Refer to Table 2 for more detail of samples

affected.

No other analytical deviations were encountered and no additional data qualification was

necessary.
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TABLE 2

SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical Deviation Qualification

SO-GB-050-0-0.5,
SB-GB-051-12-14,
SB-GB-053-8-10

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-239/240

Qualify non-detect “R”.

SB-GB-077-4-6 Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-241

Qualify non-detect “R”.

SB-GB-053-12-14,
SO-GB-077-0-0.5,
SB-GB-077-6-8,
SB-GB-077-12-14,
SB-GB-054-4-6,
SB-FD-007-4-6

Alpha
Spectrometry

Pu-239/240 Detection
Limit exceeded

Qualify non-detect
“DL”.

SO-GB-055-0-0.5 Alpha
Spectrometry

Pu-239/240 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-GB-052-4-6,
SO-GB-055-0-0.5,
SB-GB-055-8-10,
SO-GB-050-0-0.5,
SB-GB-050-12-14,
SB-GB-048-8-10,
SO-GB-049-0-0.5

Alpha
Spectrometry

U-235/236 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-GB-050-8-10 Alpha
Spectrometry

U-238 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SB-GB-052-8-10,
SB-GB-052-10-12,
SO-GB-055-0-0.5

Alpha
Spectrometry

Pu-241 contamination in
QC blank

Qualify “J” at
quantified value.

SB-GB-050-4-6,
SB-GB-050-8-10

Alpha
Spectrometry

Th-230 contamination
in QC blank

Qualify “J” at
quantified value.

SB-GB-050-4-6,
SB-GB-050-8-10

Alpha
Spectrometry

U-233/234
contamination in QC
blank

Qualify “J” at
quantified value.

SB-GB-052-4-6,
SO-GB-051-0-0.5,
SB-GB-051-4-6,
SB-GB-049-4-6,
SB-GB-049-8-10

Gamma
Spectrometry

Improper instrument
blank subtraction for
Cs-137

Qualify non-detect “R”.

SB-FD-007-8-10 Gamma
Spectrometry

Improper instrument
blank subtraction for
Co-60

Qualify non-detect “R”.

SO-GB-054-0-0.5,
SO-GB-046-0-0.5

Gamma
Spectrometry

Cs-137 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.
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Sample ID Fraction Analytical Deviation Qualification

SO-GB-053-0-0.5,
SB-GB-077-6-8,
SO-GB-052-0-0.5,
SB-GB-052-4-6,
SB-GB-052-10-12,
SO-GB-055-0-0.5,
SB-GB-050-12-14,
SO-GB-048-0-0.5,
SB-GB-048-4-6,
SB-GB-048-8-10,
SB-GB-046-4-6,
SB-GB-046-8-10,
SB-GB-051-8-10,
SB-GB-051-12-14,
SB-GB-054-8-10,
SO-GB-049-0-0.5,
SO-FD-007-0-0.5,
SB-FD-007-8-10

Gamma
Spectrometry

Th-234 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-GB-077-6-8,
SB-GB-049-8-10,
SB-GB-054-12-14

Gamma
Spectrometry

U-235 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SB-GB-053-12-14,
SB-GB-077-12-14,
SB-GB-055-8-10,
SO-GB-050-0-0.5,
SB-GB-046-4-6,
SO-GB-051-0-0.5,
SB-GB-054-8-10,
SB-FD-007-4-6,
SB-FD-007-12-14

Gamma
Spectrometry

Am-241 Detection
Limit exceeded

Qualify non-detect
“DL”.

SB-GB-077-6-8 Gamma
Spectrometry

Cs-137 Detection Limit
exceeded

Qualify non-detect
“DL”.

SB-GB-077-12-14 Gamma
Spectrometry

Th-234 Detection Limit
exceeded

Qualify non-detect
“DL”.

SB-GB-046-8-10 Gamma
Spectrometry

U-235 Detection Limit
exceeded

Qualify non-detect
“DL”.

SO-GB-050-0-0.5 Gamma
Spectrometry

Cs-137 contamination in
QC blank

Qualify “J” at
quantified value.

SB-GB-054-4-6 Gamma
Spectrometry

Th-234 contamination
in QC blank

Qualify “J” at
quantified value.

SB-GB-077-6-8,
SO-GB-052-0-0.5,
SB-GB-046-8-10

Gamma
Spectrometry

Be-7 Detection Limit
exceeded

Qualify non-detect
“DL”.

SO-GB-052-0-0.5 Gamma
Spectrometry

Bi-212 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

Notes:

U - The radionuclide was analyzed for, but was not detected above the reported detection
limit (minimum detected activity or Lc).

J - The radionuclide was positively identified; the associated numerical value is the
approximate activity of the radionuclide in the sample.
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DL - The radionuclide was not detected above the reported detection limit (or minimum
detected activity or uncertainty).  However, the obtained detection limits (uncertainty x
1.65) are greater than the required detection limits.  The reported detection limit (or
minimum detected activity) is approximate and may or may not represent the actual limit
of detection necessary to accurately and precisely measure the radionuclide in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria.  The presence or absence of the radionuclide
cannot be verified.
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate

of Analysis).  All soil sample results were reported in pCi/g by the laboratory.

6.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J) are considered conditionally usable, while

results qualified as rejected (R) are unusable.  All other sample results are usable as reported.



N:\11172781.00000\WORD\Soil DVR 1027-102803.doc
5/12/04 10:06 AM

ATTACHMENT A

VALIDATED ANALYTICAL RESULTS

(CERTIFICATES OF ANALYSIS)

















































































































































































N:\11172781.00000\WORD\Soil DVR 1027-102803.doc
5/12/04 10:06 AM

ATTACHMENT B

SUPPORT DOCUMENTATION























































































































N:\11172781.00000\WORD\Soil DVR 1028-111203.doc
5/12/04 10:23 AM

DATA VALIDATION REPORT

for

SOIL SAMPLES

COLLECTED

OCTOBER 28 to NOVEMBER 12, 2003

SHALLOW LAND DISPOSAL AREA (SLDA) SITE

PARKS TOWNSHIP, ARMSTRONG COUNTY, PENNSYLVANIA

Analyses Performed by:

GENERAL ENGINEERING LABORATORIES, INC.

Prepared for:

DEPARTMENT OF THE ARMY

UNITED STATES ARMY CORPS OF ENGINEERS

1776 NIAGARA STREET

BUFFALO, NEW YORK  14207-3199

Prepared by:

URS CORPORATION

640 ELLICOTT STREET

BUFFALO, NEW YORK 14203

MARCH 2004



N:\11172781.00000\WORD\Soil DVR 1028-111203.doc
5/12/04 10:23 AM

DATA VALIDATION REPORT
TABLE OF CONTENTS

Page No.

1.0 INTRODUCTION ................................................................................................ 1

2.0 ANALYTICAL PROCEDURES.......................................................................... 1

3.0 DATA DELIVERABLE COMPLETENESS ....................................................... 2

4.0 ANALYTICAL DEVIATIONS............................................................................ 2

5.0 DATA PRESENTATION..................................................................................... 5

6.0 SUMMARY.......................................................................................................... 5

TABLES
Following
Page No.

1 Sample and Analysis Summary ............................................................................ 1

2 Summary of Qualified Data ................................................................................. 4

ATTACHMENTS

Attachment A Validated Analytical Results (Certificates of Analysis)

Attachment B Support Documentation



N:\11172781.00000\WORD\Soil DVR 1028-111203.doc

5/12/04 10:23 AM 1

1.0 INTRODUCTION

This Data Validation Report (DVR) is prepared in accordance with the project approved

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United

States Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.

2.0 ANALYTICAL PROCEDURES

The data being evaluated is from the October 28 through November 12, 2003 sampling of

soil at the Shallow Land Disposal Area (SLDA) site located in Parks Township, Armstrong

County, Pennsylvania.  The laboratory Sample Delivery Groups (SDG) associated with these

samples 100937, 101293, 101552, 102488, and 106606.  Table 1 provides a summary of the soil

samples collected for these SDGs. The soil samples were analyzed by General Engineering

Laboratories, Inc. (GEL) located in Charleston, South Carolina.

The soil sample analyses were performed in accordance with United States

Environmental Protection Agency (USEPA), Prescribed Procedures for Measurement of

Radioactivity in Drinking Water, EPA 600/4-80-032, August 1980 and U.S. Department of

Energy (DOE) Environmental Measurements Laboratory (EML) HASL-300 Series, 28th Edition,

February 1997.  The soil samples were analyzed for the following parameters [or radionuclides of

potential concern (ROPC)].  Not all soil samples were analyzed for all ROPC.

Parameter (ROPC) Method

Gamma Spectrometry (Cobalt-60, Cesium-137, HASL 4.5.2.3
Americium-241, Radium-226, Radium-228)
Isotopic Uranium (U-234, U-235, U-238) HASL U-02-RC-Mod
Isotopic Thorium (Th-230, Th-232) HASL Th-01-RC-Mod
Plutonium (Pu-239/240, Pu-241, Pu-242) HASL Pu-11-RC-Mod

In accordance with the project approved SAP, soil samples were to be collected from

depths of 0 to 0.5 feet, 4 to 6 feet, 8 to 10 feet, and 12 to 14 feet.  However, there were several

instances where refusal was encountered during the soil boring activities, which limited the

number of soil borings collected.  At a minimum these samples are analyzed for the primary

ROPCs: isotopic uranium, plutonium-239, thorium-232, plutonium-241, americium-241, and



100937 SO-GB-043-0-0.5 Soil 10/28/03 X --- ---
SB-GB-043-4-6 Soil 10/28/03 X --- ---
SO-GB-041-0-0.5 Soil 10/28/03 X --- ---
SB-GB-041-4-6 Soil 10/28/03 X --- ---
SO-GB-042-0-0.5 Soil 10/28/03 X --- ---
SB-GB-042-4-5.5 Soil 10/28/03 X --- ---
SB-GB-042-5.5-7.0 Soil 10/28/03 X --- ---
SO-GB-039-0-0.5 Soil 10/29/03 X --- ---
SB-GB-039-4-6 Soil 10/29/03 X --- ---
SO-GB-038-0-0.5 Soil 10/29/03 X --- ---
SB-GB-038-4-6 Soil 10/29/03 X --- ---

101293 SO-GB-020-0-0.5 Soil 11/04/03 X --- QA Split
SB-GB-020-4-6 Soil 11/04/03 X --- ---
SO-GB-036-0-0.5 Soil 11/04/03 X --- ---
SB-GB-036-4-6 Soil 11/04/03 X --- ---
SB-GB-036-8-10 Soil 11/04/03 X --- ---
SO-GB-037-0-0.5 Soil 11/04/03 X --- QA Split
SB-GB-037-4-6 Soil 11/04/03 X --- QA Split
SB-GB-037-8-10 Soil 11/04/03 X --- QA Split
SO-FD-014-0-05 Soil 11/04/03 X --- FD of SO-GB-036-0-0.5

101552 SO-GB-027-0-0.5 Soil 11/04/03 X --- ---
SB-GB-027-2-3.6 Soil 11/04/03 X --- ---
SO-GB-026-0-0.5 Soil 11/04/03 X --- ---
SB-GB-026-4-6 Soil 11/04/03 X --- ---
SB-GB-026-6-7 Soil 11/04/03 X --- ---
SO-GB-025-0-0.5 Soil 11/04/03 X --- ---
SB-GB-025-1-3 Soil 11/04/03 X --- ---
SO-GB-023-0-0.5 Soil 11/04/03 X --- ---
SB-GB-023-4-6 Soil 11/04/03 X --- ---
SB-GB-023-6-7.5 Soil 11/04/03 X --- ---
SO-GB-022-0-0.5 Soil 11/04/03 X --- ---
SB-GB-022-4-6 Soil 11/04/03 X --- ---
SO-GB-018-0-0.5 Soil 11/04/03 X --- ---
SB-GB-018-2-4 Soil 11/04/03 X --- ---
SO-GB-019-0-0.5 Soil 11/04/03 X --- ---
SB-GB-019-4-6 Soil 11/04/03 X --- ---
SO-GB-091-0-0.5 Soil 11/04/03 X X No Pu-238 and Pu-242
SB-GB-091-4-6 Soil 11/04/03 X X No Pu-238 and Pu-242

102488 SO-GB-047-0-0.5 Soil 11/12/04 X --- ---
SB-GB-047-4-6 Soil 11/12/04 X --- ---
SB-GB-047-6-7.9 Soil 11/12/04 X --- ---
SO-GB-045-0-0.5 Soil 11/12/04 X --- ---
SB-GB-045-4-6.9 Soil 11/12/04 X --- ---
SO-GB-044-0-0.5 Soil 11/12/04 X --- ---
SB-GB-044-4-5.7 Soil 11/12/04 X --- ---

106606 SO-GB-091-0-0.5 Soil 11/04/03 --- X Pu-238 and Pu-242 only
SB-GB-091-4-6 Soil 11/04/03 --- X Pu-238 and Pu-242 only

Notes:

X - Parameter requested.
--- - Parameter not requested or no comment.
FD - Field Duplicate

Comments

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

** - The secondary ROPC are Cs-137, Co-60, Th-230, Ra-226, Pu-238, Pu-240, and Pu-242.

SDG No. Sample ID Matrix
Date of 

Collection
Primary 
ROPC*

Secondary 
ROPC**

* - The primary ROPC are U-234, U-235, U-238, Pu-239, Pu-241, Ra-228, Th-232, and Am-241.

J:/11172781.00/excel/Sample and Analysis Summary - Soil 1028-111203 - Soil
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radium-228.  For gamma spectrometry, an extended list of radionuclides that may be potentially

identified in the soil samples (beyond americium-241 and radium-228) were also reported by the

laboratory.

In accordance with the project approved SAP, the data was reviewed/validated by a URS

Project Chemist following the guidelines established by: Science Applications International

Corporation (SAIC), Laboratory Data Validation Guidelines for Evaluating Radionuclide

Analyses, Document No. 143-20020404.001, Revision 07, April 4, 2002.  All samples were

reviewed independently (i.e., separately from the laboratory) for evaluation of data completeness,

verification of chain-of-custody forms for correctness, review of holding time criteria, and

assessment of QC blanks for contamination.  Additionally, a higher level of review was

performed on 10% of the environmental and QC samples collected during this sampling event.

This higher level of review included verification of instrument calibration, assessment of

laboratory precision and accuracy based upon duplicates and spike results, verification of

adherence to method specifications, and assessment of matrix interference.  Copies of the

validated analytical results (i.e., Certificates of Analysis) are presented in Attachment A.  Support

Documentation [i.e., chain-of-custodies (COC), and field notes (see COCs for sample collection

times)] is presented in Attachment B.

3.0 DATA DELIVERABLE COMPLETENESS

The laboratory analytical reports were evaluated by URS against the Screening Data

Package requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic

data deliverables (EDDs) were verified for accuracy against the laboratory data packages.

4.0 ANALYTICAL DEVIATIONS

An analytical deviation is an activity not conducted in accordance with the approved SAP

(URS, August 2003) or procedures (e.g., analytical methods).  Analytical deviations were

encountered during analysis of some samples and are summarized in Table 2.  Table 2 identifies

the sample ID, fraction, analytical deviation encountered, and how the data was qualified as a

result of the data validation.  Only sample and QC results where deviations occurred, and

required data to be qualified, are discussed in this section and summarized in Table 2.
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Alpha Spectrometry

Several non-detect results for plutonium-239/240 were qualified as rejected (R), because

the absolute values of the negative results were greater than the corresponding uncertainty values,

which indicates improper instrument blank correction.  Refer to Table 2 for more detail of

samples affected.

Three non-detect results for samples containing plutonium-239/240 were qualified as

exceeding the detection limit (DL) because the uncertainty multiplied by 1.65 was greater than

the specified required limit.  Refer to Table 2 for more detail of samples affected.

One detected plutonium 239/240 result and several detected uranium-235/236 results

were qualified as non-detect (U), because the activities are less than the corresponding sample-

specific critical level (Lc) value, which represents the minimum activity that can be considered as

statistically different from the blank results (i.e., uncertainty * 1.65 or 95% probability).  Refer to

Table 2 for more detail of samples affected.

Gamma Spectrometry

Five non-detect americium-241, one non-detect cesium-137 result, and one non-detect

cobalt-60 result were rejected (R), because the absolute values of the negative results were greater

than the corresponding uncertainty values, which indicates improper instrument blank correction.

Refer to Table 2 for more detail of samples affected.

Four detected cesium-137 results, two detected bismuth-212 results, and several detected

thorium-234 and uranium-235 results were qualified as non-detect (U), because the activities are

less than the corresponding sample-specific critical level (Lc) value, which represents the

minimum activity that can be considered as statistically different from the blank results (i.e.,

uncertainty * 1.65 or 95% probability).  Refer to Table 2 for more detail of samples affected.

Several non-detect americium-241 results and one non-detect uranium-235 were qualified

as exceeding the detection limit (DL) because the uncertainty multiplied by 1.65 was greater than

the specified required limit.  Refer to Table 2 for more detail of samples affected.
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Two detected uranium-235 results for were qualified estimated (J) due to preparation

blank contamination. Refer to Table 2 for more detail of samples affected.

No other analytical deviations were encountered and no additional data qualification

was necessary.
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TABLE 2

SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical Deviation Qualification

SB-GB-042-4-5.5,
SB-GB-038-4-6,
SB-GB-036-4-6,
SO-GB-037-0-0.5,
SO-GB-022-0-0.5,
SB-GB-047-4-6,
SO-GB-045-0-0.5

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-239/240

Qualify non-detect “R”.

SO-GB-027-0-0.5,
SB-GB-026-4-6,
SO-GB-047-0-0.5

Alpha
Spectrometry

Pu-239/240 Detection
Limit exceeded

Qualify non-detect
“DL”.

SO-GB-037-4-6 Alpha
Spectrometry

Pu-239/240 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-GB-041-4-6,
SB-GB-036-8-10,
SO-GB-027-0-0.5,
SO-GB-026-0-0.5,
SB-GB-026-4-6,
SB-GB-023-4-6

Alpha
Spectrometry

U-235/236 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-GB-037-8-10,
SB-GB-025-1-3,
SO-GB-023-0-0.5,
SO-GB-018-0-0.5,
SB-GB-047-4-6

Gamma
Spectrometry

Improper instrument
blank subtraction for
Am-241

Qualify non-detect “R”.

SB-GB-023-4-6 Gamma
Spectrometry

Improper instrument
blank subtraction for
Cs-137

Qualify non-detect “R”.

SO-GB-023-0-0.5 Gamma
Spectrometry

Improper instrument
blank subtraction for
Co-60

Qualify non-detect “R”.

SB-GB-043-4-6,
SO-GB-020-0-0.5,
SO-GB-036-0-0.5,
SO-GB-047-0-0.5

Gamma
Spectrometry

Cs-137 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SO-GB-036-0-0.5,
SO-FD-014-0-0.5

Gamma
Spectrometry

U-235 contamination in
QC blank

Qualify “J” at
quantified value.
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Sample ID Fraction Analytical Deviation Qualification

SO-GB-043-0-0.5,
SO-GB-042-0-0.5,
SB-GB-039-4-6,
SB-GB-038-4-6,
SB-GB-037-4-6,
SB-GB-026-4-6,
SO-GB-023-0-0.5,
SB-GB-023-6-7.5,
SB-GB-022-4-6,
SB-GB-018-2-4,
SB-GB-019-4-6,
SB-GB-091-4-6,
SO-GB-045-0-0.5,
SO-GB-044-0-0.5,
SB-GB-044-4-5.7

Gamma
Spectrometry

Th-234 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SO-GB-041-0-0.5,
SB-GB-041-4-6,
SO-GB-042-0-0.5,
SB-GB-039-4-6,
SO-GB-037-0-0.5,
SB-GB-023-4-6,
SB-GB-019-4-6,
SO-GB-091-0-0.5,
SO-BG-044-0-0.5

Gamma
Spectrometry

U-235 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SB-GB-043-4-6,
SB-GB-039-4-6,
SO-GB-020-0-0.5,
SO-GB-027-0-0.5,
SB-GB-026-6-7,
SO-GB-025-0-0.5 ,
SB-GB-023-6-7.5,
SB-GB-019-4-6,
SB-GB-091-4-6

Gamma
Spectrometry

Am-241 Detection
Limit exceeded

Qualify non-detect
“DL”.

SB-GB-037-8-10 Gamma
Spectrometry

U-235 Detection Limit
exceeded

Qualify non-detect
“DL”.

SB-GB-026-4-6,
SO-GB-025-0-0.5

Gamma
Spectrometry

Bi-212 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

Notes:

U - The radionuclide was analyzed for, but was not detected above the reported detection
limit (minimum detected activity or Lc).

J - The radionuclide was positively identified; the associated numerical value is the
approximate activity of the radionuclide in the sample.

UJ - The radionuclide was not detected above the reported detection limit (or minimum
detected activity).  However, the reported detection limit (or minimum detected activity)
is approximate and may or may not represent the actual limit of detection necessary to
accurately and precisely measure the radionuclide in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the
sample and meet quality control criteria.  The presence or absence of the radionuclide
cannot be verified.
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DL - The radionuclide was not detected above the reported detection limit, minimum detected
activity or uncertainty.  However, the obtained detection limits (uncertainty x 1.65) are
greater than the required detection limits.   
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate

of Analysis).  All soil sample results were reported in pCi/g by the laboratory.

6.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J) are considered conditionally usable, while

results qualified rejected (R) are unusable.  All other sample results are usable as reported.
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1.0 INTRODUCTION

This Data Validation Report (DVR) is prepared in accordance with the project approved

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United

States Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.

2.0 ANALYTICAL PROCEDURES

The data being evaluated is from the November 23-24, 2003 sampling of soil at the

Shallow Land Disposal Area (SLDA) site located in Parks Township, Armstrong County,

Pennsylvania.  The laboratory Sample Delivery Groups (SDG) associated with these samples

103188, 103191, and 103193. Table 1 provides a summary of the soil samples collected for these

SDGs. The soil samples were analyzed by General Engineering Laboratories, Inc. (GEL) located

in Charleston, South Carolina.

The soil sample analyses were performed in accordance with United States

Environmental Protection Agency (USEPA), Prescribed Procedures for Measurement of

Radioactivity in Drinking Water, EPA 600/4-80-032, August 1980 and U.S. Department of

Energy (DOE) Environmental Measurements Laboratory (EML) HASL-300 Series, 28th Edition,

February 1997.  The soil samples were analyzed for the following parameters [or radionuclides of

potential concern (ROPC)].  Not all soil samples were analyzed for all ROPC.

Parameter (ROPC) Method

Gamma Spectrometry (Cobalt-60, Cesium-137, HASL 4.5.2.3
Americium-241, Radium-226, Radium-228)
Isotopic Uranium (U-234, U-235, U-238) HASL U-02-RC-Mod
Isotopic Thorium (Th-230, Th-232) HASL Th-01-RC-Mod
Plutonium (Pu-239/240, Pu-241, Pu-242) HASL Pu-11-RC-Mod

In accordance with the project approved SAP, soil samples were to be collected from

depths of 0 to 0.5 feet, 4 to 6 feet, 8 to 10 feet, and 12 to 14 feet.  However, there were several

instances where refusal was encountered during the soil boring activities, which limited the

number of soil borings collected.  At a minimum these samples are analyzed for the primary

ROPCs: isotopic uranium, plutonium-239, thorium-232, plutonium-241, americium-241, and



103188 SB-GB-024-4-6 Soil 11/23/03 X --- ---
SO-GB-024-0-0.5 Soil 11/23/03 X --- ---
SB-GB-024-6-8.3 Soil 11/23/03 X --- ---
SB-GB-071-4-6 Soil 11/23/03 X --- QA Split
SB-GB-071-6-7.9 Soil 11/23/03 X --- QA Split
SO-GB-071-0-0.5 Soil 11/23/03 X --- ---
SB-FD-008-4-6 Soil 11/23/03 X --- FD of SB-GB-071-4-6
SB-FD-008-6-7.9 Soil 11/23/03 X --- FD of SB-GB-071-6-7.9
SO-GB-030-0-0.5 Soil 11/23/03 X --- ---
SB-GB-030-4-6 Soil 11/23/03 X --- ---
SB-GB-030-6-7.5 Soil 11/23/03 X --- ---
SO-FD-010-0-0.5 Soil 11/23/03 X --- FD of SO-GB-030-0-0.5
SB-FD-010-4-6 Soil 11/23/03 X --- FD of SB-GB-030-4-6
SB-FD-010-6-7.5 Soil 11/23/03 X --- FD of SB-GB-030-6-7.5
SO-GB-029-0-0.5 Soil 11/23/03 X ---
SB-GB-029-4-6 Soil 11/23/03 X --- ---
SB-GB-029-6-7.5 Soil 11/23/03 X --- ---
SO-GB-028-0-0.5 Soil 11/23/03 X ---
SB-GB-028-4-6.5 Soil 11/23/03 X --- ---
SO-GB-072-0-0.5 Soil 11/23/03 X ---
SB-GB-072-4-6 Soil 11/23/03 X --- QA Split
SB-GB-072-6-7.3 Soil 11/23/03 X --- QA Split
SO-GB-073-0-0.5 Soil 11/23/03 X --- ---
SB-GB-073-4-6.5 Soil 11/23/03 X --- ---

103191 SO-FD-009-0-0.5 Soil 11/23/03 X --- FD of SO-GB-073-0-0.5
SB-FD-009-4-6.5 Soil 11/23/03 X --- FD of SB-GB-073-4-6.5
SB-GB-033-1-2.5 Soil 11/23/03 X --- ---
SO-GB-033-0-0.5 Soil 11/23/03 X --- ---
SO-GB-032-0-0.5 Soil 11/23/03 X --- ---
SB-GB-032-1.5-3.5 Soil 11/23/03 X --- QA Split
SB-GB-031-4-6 Soil 11/23/03 X --- ---
SB-GB-031-6-7.8 Soil 11/23/03 X --- ---
SO-GB-031-0-0.5 Soil 11/23/03 X --- ---
SO-GB-034-0-0.5 Soil 11/23/03 X --- MS/MSD
SB-GB-034-3-5 Soil 11/23/03 X --- MS/MSD
SO-GB-035-0-0.5 Soil 11/23/03 X --- ---
SB-GB-035-4-6 Soil 11/23/03 X --- MS/MSD
SB-GB-035-6-8 Soil 11/23/03 X --- QA Split
SB-GB-090-4-6 Soil 11/24/03 X --- ---
SO-GB-090-0-0.5 Soil 11/24/03 X --- ---
SB-GB-089-4-6.2 Soil 11/24/03 X --- ---
SO-GB-089-0-0.5 Soil 11/24/03 X --- ---

103193 SB-GB-040-4-6 Soil 11/24/03 X X ---
SO-GB-040-0-0.5 Soil 11/24/03 X X ---
SB-GB-074-4-6 Soil 11/24/03 X X ---
SB-GB-074-6-7.3 Soil 11/24/03 X X ---
SO-GB-074-0-0.5 Soil 11/24/03 X X ---

Notes:

X - Parameter requested.
--- - Parameter not requested or no comment.

Comments

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

** - The secondary ROPC are Cs-137, Co-60, Th-230, Ra-226, Pu-238, Pu-240, and Pu-242.

SDG No. Sample ID Matrix
Date of 

Collection
Primary 
ROPC*

Secondary 
ROPC**

* - The primary ROPC are U-234, U-235, U-238, Pu-239, Pu-241, Ra-228, Th-232, and Am-241.     

J:/11172781.00/excel/Sample and Analysis Summary - Soil 1123-2403 - Soil
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radium-228. Ten percent of the samples were analyzed for the secondary ROPCs: cobalt-60,

cesium-137, thorium-230, radium-226, plutonium-238, plutonium-240, and plutonium-242.  For

gamma spectrometry, an extended list of radionuclides that may be potentially identified in the

soil samples (beyond americium-241, cobalt-60, cesium-137, radium-226, and radium-228) were

also reported by the laboratory.

In accordance with the project approved SAP, the data was reviewed/validated by a URS

Project Chemist following the guidelines established by: Science Applications International

Corporation (SAIC), Laboratory Data Validation Guidelines for Evaluating Radionuclide

Analyses, Document No. 143-20020404.001, Revision 07, April 4, 2002.  All samples were

reviewed independently (i.e., separately from the laboratory) for evaluation of data completeness,

verification of chain-of-custody forms for correctness, review of holding time criteria, and

assessment of quality control (QC) blanks for contamination. Additionally, a higher level of

review was performed on 10% of the environmental and QC samples collected during this

sampling event. This higher level of review included verification of instrument calibration,

assessment of laboratory precision and accuracy based upon duplicates and spike results,

verification of adherence to method specifications, and assessment of matrix interference.  Copies

of the validated analytical results (i.e., Certificates of Analysis) are presented in Attachment A.

Support Documentation [i.e., sample receipt forms, case narratives, QC summaries, etc.] is

presented in Attachment B.

3.0 DATA DELIVERABLE COMPLETENESS

The laboratory analytical reports were evaluated by URS against the Screening Data

Package requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic

data deliverables (EDDs) were verified for accuracy against the laboratory data packages.

4.0 ANALYTICAL DEVIATIONS

An analytical deviation is an activity not conducted in accordance with the approved SAP

(URS, August 2003) or procedures (e.g., analytical methods).  Analytical deviations were

encountered during analysis of some samples and are summarized in Table 2.  Table 2 identifies

the sample ID, fraction, analytical deviation encountered, and how the data was qualified as a
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result of the data validation.  Only sample and QC results where deviations occurred, and

required data to be qualified, are discussed in this section and summarized in Table 2.

Alpha Spectrometry

Several non-detect results for samples containing plutonium-239/240 and plutonium-241

were rejected (R), because the absolute values of the negative results were greater than the

corresponding uncertainty values, which indicates improper instrument blank correction.  Refer to

Table 2 for more detail of samples affected.

Two non-detect results for samples containing plutonium-239/240 were qualified as

exceeding the detection limit (DL) because the uncertainty multiplied by 1.65 was greater than

the specified required limit.  Refer to Table 2 for more detail of samples affected.

Several detected results for samples containing plutonium-239/240 and uranium-235/236

were qualified as non-detect (U), because the activities are less than the corresponding sample-

specific critical level (Lc) value, which represents the minimum activity that can be considered as

statistically different from the blank results (i.e., uncertainty * 1.65 or 95% probability).  Refer to

Table 2 for more detail of samples affected.

Gamma Spectrometry

Two non-detect results for samples containing cobalt-60 and cesium-137 were rejected

(R), because the absolute values of the negative results were greater than the corresponding

uncertainty values, which indicates improper instrument blank correction.   Refer to Table 2 for

more detail of samples affected.

Several detected results for samples containing thorium-234 and uranium-235, were

qualified as non-detect (U), because the activities are less than the corresponding sample-specific

critical level (Lc) value, which represents the minimum activity that can be considered as

statistically different from the blank results (i.e., uncertainty * 1.65 or 95% probability).  Refer to

Table 2 for more detail of samples affected.
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Several non-detect results for samples containing americium-241 were qualified as

exceeding the detection limit (DL) because the uncertainty multiplied by 1.65 was greater than

the specified required limit.  Refer to Table 2 for more detail of samples affected.

No other analytical deviations were encountered and no additional data qualification was

necessary.
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TABLE 2
SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical Deviation Qualification

SB-GB-033-1-2.5,
SB-FD-008-4-6

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-239/240

Qualify non-detect “R”.

SB-FD-010-4-6,
SB-FD-010-6-7.5

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-241

Qualify non-detect “R”.

SB-GB-040-4-6,
SB-GB-074-6-7.3

Alpha
Spectrometry

Pu-239/240 Detection
Limit exceeded

Qualify non-detect
“DL”.

SO-GB-028-0-0.5 Alpha
Spectrometry

Pu-239/240 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-GB-024-6-8.3,
SO-GB-071-0-0.5,
SB-FD-008-4-6,
SB-GB-030-6-7.5,
SO-FD-010-0-0.5,
SB-FD-010-4-6,
SB-GB-029-4-6,
SB-GB-072-6-7.3,
SO-GB-073-0-0.5,
SO-FD-009-0-0.5,
SB-GB-033-1-2.5,
SO-GB-033-0-0.5,
SB-GB-032-1.5-3.5,
SB-GB-031-6-7.8,
SB-GB-034-3-5,
SO-GB-035-0-0.5,
SB-GB-035-4-6,
SO-GB-090-0-0.5,
SO-GB-040-0-0.5,
SB-GB-074-6-7.3

Alpha
Spectrometry

U-235/236 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SO-GB-034-0-0.5 Gamma
Spectrometry

Improper instrument
blank subtraction for
Co-60

Qualify non-detect “R”.

SB-GB-035-6-8 Gamma
Spectrometry

Improper instrument
blank subtraction for
Cs-137

Qualify non-detect “R”.
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Sample ID Fraction Analytical Deviation Qualification

SB-GB-071-6-7.9,
SO-GB-071-0-0.5,
SB-FD-008-6-7.9,
SO-GB-030-0-0.5,
SB-FD-010-6-7.5,
SB-GB-029-4-6,
SB-GB-029-6-7.5,
SO-GB-028-0-0.5,
SO-GB-072-0-0.5,
SB-GB-072-4-6,
SB-GB-073-4-6.5,
SO-GB-033-0-0.5,
SO-GB-032-0-0.5,
SB-GB-034-3-5,
SB-GB-089-4-6.2,
SB-FD-009-4-6.5,
SO-GB-040-0-0.5,
SB-GB-074-4-6,
SO-FD-009-0-0.5

Gamma
Spectrometry

Th-234 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-GB_071-4-6,
SO-GB-071-0-0.5,
SO-GB-030-0-0.5,
SO-GB-029-0-0.5,
SB-GB-029-4-6,
SO-GB-032-0-0.5,
SO-GB-035-0-0.5,
SB-GB-089-4-6.2,
SB-GB-032-1.5-3.5

Gamma
Spectrometry

U-235 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SB-GB-072-4-6,
SB-GB-072-6-7.3,
SO-FD-009-0-0.5,
SO-GB-033-0-0.5,
SB-GB-031-6-7.8,
SO-GB-034-0-0.5,
SO-GB-090-0-0.5,
SO-GB-074-0-0.5

Gamma
Spectrometry

Am-241 Detection
Limit exceeded

Qualify non-detect
“DL”.

SB-FD-008-4-6,
SB-GB-032-1.5-3.5

Gamma
Spectrometry

Bi-212 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SB-GB-035-6-8 Gamma
Spectrometry

Improper instrument
blank subtraction for
Be-7

Qualify non-detect “R”.

SO-GB-031-0-0.5 Gamma
Spectrometry

Bi-212 Detection Limit
exceeded

Qualify non-detect
“DL”.

Notes:

U - The radionuclide was analyzed for, but was not detected above the reported detection limit

(minimum detected activity or Lc).

DL - The radionuclide was not detected above the reported detection limit (or minimum detected

activity or uncertainty). However, the obtained detection limits (uncertainty x 1.65) are greater

than the required detection limits. The reported detection limit (or minimum detected activity) is



N:\11172781.00000\WORD\Soil DVR 1123-112403.doc
5/12/04 10:50 AM

approximate and may or may not represent the actual limit of detection necessary to accurately

and precisely measure the radionuclide in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and

meet quality control criteria.  The presence or absence of the radionuclide cannot be verified.   
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate

of Analysis).  All soil sample results were reported in pCi/g by the laboratory.

6.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J) are considered conditionally usable, while

results qualified as rejected (R) are unusable.  All other sample results are usable as reported.
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ATTACHMENT A

VALIDATED ANALYTICAL RESULTS

(CERTIFICATES OF ANALYSIS)



































































































































































































N:\11172781.00000\WORD\Soil DVR 1123-112403.doc
5/12/04 10:50 AM

ATTACHMENT B

SUPPORT DOCUMENTATION

































































































































































N:\11172781.00000\WORD\Cor\Trench Contents DVR.doc
5/12/04 11:30 AM

DATA VALIDATION REPORT

for

 TRENCH CONTENT SAMPLES

COLLECTED

NOVEMBER 6 to NOVEMBER 22, 2003

SHALLOW LAND DISPOSAL AREA (SLDA) SITE

PARKS TOWNSHIP, ARMSTRONG COUNTY, PENNSYLVANIA

Analyses Performed by:

GENERAL ENGINEERING LABORATORIES, INC.

Prepared for:

DEPARTMENT OF THE ARMY

UNITED STATES ARMY CORPS OF ENGINEERS

1776 NIAGARA STREET

BUFFALO, NEW YORK  14207-3199

Prepared by:

URS CORPORATION

640 ELLICOTT STREET

BUFFALO, NEW YORK 14203

MARCH 2004



N:\11172781.00000\WORD\Cor\Trench Contents DVR.doc

5/12/04 11:30 AM i

DATA VALIDATION REPORT
TABLE OF CONTENTS

Page No.

1.0 INTRODUCTION ................................................................................................ 1

2.0 ANALYTICAL PROCEDURES.......................................................................... 1

3.0 DATA DELIVERABLE COMPLETENESS ....................................................... 3

4.0 ANALYTICAL DEVIATIONS............................................................................ 3

5.0 DATA PRESENTATION..................................................................................... 7

6.0 SUMMARY.......................................................................................................... 7

TABLES
Following
Page No.

1 Sample and Analysis Summary ............................................................................ 1

2 Summary of Qualified Data ................................................................................. 6

ATTACHMENTS

Attachment A Validated Analytical Results (Certificates of Analysis and Form1s)

Attachment B Support Documentation



N:\11172781.00000\WORD\Cor\Trench Contents DVR.doc

5/12/04 11:30 AM -1-

1.0 INTRODUCTION

This Data Validation Report (DVR) is prepared in accordance with the project approved

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United

States Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.

2.0 ANALYTICAL PROCEDURES

The data being evaluated is from the November 6 through November 22, 2003 sampling

of trench contents (or waste) at the Shallow Land Disposal Area (SLDA) site located in Parks

Township, Armstrong County, Pennsylvania.  The laboratory Sample Delivery Groups (SDG)

associated with these samples 103189, 103190, 103194, 104172, 104173, 101858, 102238,

102379, 101686, 102515, 101572, 102623, and 102910.  Table 1 provides a summary of the

trench content samples collected for these SDGs.  The trench content samples were analyzed by

General Engineering Laboratories, Inc. (GEL) located in Charleston, South Carolina.

The trench content sample analyses were performed in accordance with United States

Environmental Protection Agency (USEPA), Prescribed Procedures for Measurement of

Radioactivity in Drinking Water, EPA 600/4-80-032, August 1980 and U.S. Department of

Energy (DOE) Environmental Measurements Laboratory (EML) HASL-300 Series, 28th Edition,

February 1997.  The trench content samples were analyzed for the following parameters

[radionuclides of potential concern (ROPC) or waste disposal].  Not all trench content samples

were analyzed for all ROPC or waste disposal parameters.

Parameter Method

Gamma Spectrometry (Cobalt-60, Cesium-137,
Americium-241, Radium-226, Radium-228) HASL 4.5.2.3
Isotopic Uranium (U-233/234, U-235/236, U-238) HASL U-02-RC-Mod
Isotopic Thorium (Th-230, Th-232) HASL Th-01-RC-Mod
Plutonium (Pu-238, Pu-239/240, Pu-241, Pu-242) HASL Pu-11-RC-Mod
Toxicity Characteristic Leaching Procedure (TCLP) USEPA 1311/8260B/

8270C/8081A/8151A/
6010B/7470A

RCRA Characteristics (Corrosivity, Ignitability, Reactivity) USEPA 9045C/1010/
SW-846 Sec. 7.3

Polychlorinated Biphenyls USEPA 8082



103189 TR-007-031-3.5-5.5 Waste 11/09/03 X --- --- ---
TR-006-038-16-17.6 Waste 11/10/03 X --- --- ---

103189/ 
101858

TR-004-040-11-13 Waste 11/11/03 X --- X ---

103189 TR-004-039-8-9.3 Waste 11/11/03 X --- --- ---
TR-009-028-5.5-7.8 Waste 11/17/03 X --- --- ---

103189/ 
102238

TR-009-027-8-9.5 Waste 11/18/03 X --- X ---

103189 TR-009-026-8-10 Waste 11/18/03 X X --- QA Split (Sec. ROPC only)
TR-002-025-4-6 Waste 11/18/03 X --- --- ---
TR-002-021-11-12.5 Waste 11/19/03 X --- --- ---

103190 TR-002-024-8-10 Waste 11/18/03 X X --- ---
103190/ 
102379

TR-002-023-8-12 Waste 11/18/03 X --- X ---

103190 TR-007-033-8-15.8 Waste 11/22/03 X --- --- ---
103194 TR-006-037-15-16 Waste 11/10/03 X X ---
104172 SO-TR-010-001-0-0.5 Waste 11/08/03 X --- --- ---

SB-TR-010-001-8-10 Waste 11/08/03 X --- --- ---
SO-TR-010-002-0-0.5 Waste 11/08/03 X --- --- ---

104172/ 
101686

SB-TR-010-002-4-6 Waste 11/08/03 X --- X ---

104172 SB-TR-010-002-8-10 Waste 11/08/03 X --- --- ---
SB-TR-010-003-8-12 Waste 11/07/03 X --- --- ---
SB-TR-010-004-8-10 Waste 11/07/03 X --- --- ---
SB-TR-010-005-8-10 Waste 11/06/03 X --- --- QA Split
SB-TR-010-006-8-10 Waste 11/06/03 X --- --- ---
SB-TR-FD-001-8-10 Waste 11/07/03 X --- --- FD of SB-TR-010-006-8-10
SB-TR-010-010-8-10 Waste 11/06/03 X --- --- ---

104172/ 
102515

SB-TR-01-013-6-8.5 Waste 11/21/03 X --- X ---

104172 SB-TR-FD-003-6-8.5 Waste 11/21/03 X --- --- FD of SB-TR-01-013-6-8.5
SB-TR-01-014-7-9 Waste 11/21/03 X --- --- ---

104172/ 
101572

SB-TR-010-007R-8-10 Waste 11/07/03 X X X ---

104172 SB-TR-01-015-8-9.5 Waste 11/20/03 X --- --- MS/MSD
104173 SB-TR-01-017-6-8 Waste 11/20/03 X --- --- ---

SB-TR-FD-002-6-8 Waste 11/20/03 X --- --- FD of SB-TR-01-017-6-8
SB-TR-01-018-6-8 Waste 11/20/03 X --- --- ---
SB-TR-FD-005-6-8 Waste 11/21/03 X --- --- FD of SB-TR-01-018-6-8
SB-TR-01-019-8-9.0 Waste 11/20/03 X --- --- ---
SB-TR-02-020-8-10.5 Waste 11/19/03 X --- --- ---
SB-TR-03-029-7-9 Waste 11/17/03 X --- --- ---
SB-TR-05-042-8-10.6 Waste 11/11/03 X --- --- ---

104173/ 
101858

SB-TR-005-041-6-7.7 Waste 11/11/03 X --- X ---

104173 SB-TR-006-035-8-10 Waste 11/10/03 X --- --- ---
SB-TR-07-034-8-10.9 Waste 11/09/03 X --- --- ---
SB-TR-010-001-4-6 Waste 11/08/03 X --- --- ---
SB-TR-010-002-12-14 Waste 11/08/03 X --- --- ---
SO-TR-010-005-0-0.5 Waste 11/06/03 X --- --- ---
SO-TR-002-022-0-0.5 Waste 11/19/03 X --- --- MS/MSD
SB-TR-007-032-8-10 Waste 11/09/03 X --- --- ---
SB-TR-007-032-4-6 Waste 11/09/03 X --- --- ---
SB-TR-010-005-12-14 Waste 11/06/03 X --- --- QA Split
SB-TR-002-022-4-5.9 Waste 11/19/03 X --- --- ---

102623 TR-006-037-11.8-16 Waste 11/22/03 --- --- X ---
102623/ 
102910

TR-007-033-8-12 Waste 11/22/03 --- --- X ---

101686 SB-TR-008-030-14-16 Waste 11/08/03 --- --- X 
(RCRA/PCB 

only)

---

SB-TR-008-030-16-16.7 Waste 11/08/03 --- --- X (TCLP only) ---

Notes:

** - The secondary ROPC are Cs-137, Co-60, Th-230, Ra-226, Pu-238, Pu-240, and Pu-242.

X - Parameter requested. MS/MSD - Matrix Spike/Matrix Spike Duplicate
--- - Parameter not requested or no comment.
FD - Field Duplicate

*** - TCLP includes volatiles, semivolatiles, pesticides, herbicides and metals/RCRA Charaterisitics includes corrosivity, ignitability
and reactivity (cyanide and sulfide)/Polychlorinated Biphenyls.

Primary 
ROPC*

Secondary 
ROPC** Comments

TCLP/RCRA/
PCB***

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

* - The primary ROPC are U-234, U-235, U-238, Pu-239, Pu-241, Ra-228, Th-232, and Am-241.

SDG No. Sample ID Matrix
Date of 

Collection

J:/11172781.00/excel/Sample and Analysis Summary - Trench - TRENCH CONTENTS



N:\11172781.00000\WORD\Cor\Trench Contents DVR.doc

5/12/04 11:30 AM -2-

A minimum of one trench content sample  was collected at each trench boring location,

based upon field screening results.  If boring intervals did not visually exhibit potential waste

characteristics or exceed background field-screening levels, then the samples were not sent to the

laboratory for analysis.  At a minimum the trench content sample were analyzed for the primary

ROPCs: isotopic uranium, plutonium-239/240, thorium-232, plutonium-241, amercium-241, and

radium-228.  Ten percent of the samples were analyzed for the secondary ROPCs: cobalt-60,

cesium-137, thorium-230, radium-226, plutonium-238, plutonium-240, and plutonium-242.  For

gamma spectrometry, an extended list of radionuclides that may be potentially identified in the

trench samples (beyond amercium-241, cobalt-60, cesium-137, radium-226, and radium-228)

were also reported by the laboratory.  Additional samples were also collected for

TCLP/RCRA/PCBs based upon visual characteristics and elevated field-screening levels.

In accordance with the project SAP, the data was reviewed/validated by a URS Project

Chemist following the guidelines established by: Science Applications International Corporation

(SAIC), Laboratory Data Validation Guidelines for Evaluating Radionuclide Analyses,

Document No. 143-20020404.001, Revision 07, April 4, 2002; United States Environmental

Protection Agency (USEPA) Contract Laboratory Program (CLP) National Functional

Guidelines for Organic Data Review, EPA540/R-99/008, October 1999; and USEPA CLP

National Functional Guidelines for Inorganic Data Review, EPA540-R-01-008, July 2002.  All

samples were reviewed independently (i.e., separately from the laboratory) for evaluation of data

completeness, verification of chain-of-custody forms for correctness, review of holding time

criteria, and assessment of quality control (QC) blanks for contamination.  Additionally, a higher

level of review was performed on 10% of the environmental and QC samples collected during

this sampling event.  This higher level of review included verification of instrument calibration,

assessment of laboratory precision and accuracy based upon duplicates and spike results,

verification of adherence to method specifications, and assessment of matrix interference.  Copies

of the validated analytical results (i.e., Certificates of Analysis and Form 1s) are presented in

Attachment A.  Support Documentation [i.e., sample receipt forms, case narratives, QC

summaries, etc.] is presented in Attachment B.
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3.0 DATA DELIVERABLE COMPLETENESS

The laboratory analytical reports were evaluated by URS against the Screening Data

Package requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic

data deliverables (EDDs) were verified for accuracy against the laboratory data packages.

The sample ID for TR-037-11.8-16 was incorrectly documented on the chain-of-custody as TR-

038-11.8-16.  The laboratory reporting forms were revised accordingly during the data review.

4.0 ANALYTICAL DEVIATIONS

An analytical deviation is an activity not conducted in accordance with the approved SAP

(URS, August 2003) or procedures (e.g., analytical methods).  Analytical deviations were

encountered during analysis of some samples and are summarized in Table 2.  Table 2 identifies

the sample ID, fraction, analytical deviation encountered, and how the data was qualified as a

result of the data validation.  Only sample and QC results where deviations occurred, and

required data to be qualified, are discussed in this section and summarized in Table 2.

Alpha Spectrometry

Three non-detect results for samples containing plutonium-239/240, plutonium-241, and

plutonium-242, were rejected (R), because the absolute values of the negative results were greater

than the corresponding uncertainty values, which indicates improper instrument blank correction.

Refer to Table 2 for more detail of samples affected.

Several non-detect results for samples containing plutonium-238 and plutonium-239/240

were qualified as exceeding the detection limit (DL) because the uncertainty multiplied by 1.65

was greater than the specified required limit.  Refer to Table 2 for more detail of the sample

affected.

Several detected results for samples containing plutonium-238, plutonium-241, thorium-

232, and uranium-235/236, were qualified as non-detect (U), because the activities are less than

the corresponding sample-specific critical level (Lc) value, which represents the minimum
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activity that can be considered as statistically different from the blank results (i.e., uncertainty *

1.65 or 95% probability).  Refer to Table 2 for more detail of samples affected.

Three detected results for samples containing plutonium-241 and thorium-230 were

qualified estimated (J) due to preparation blank contamination.  Refer to Table 2 for more detail

of samples affected. Support documentation (i.e., QC summary) is presented in Attachment B.

Two detected results for samples containing uranium-235/236 and uranium-238 were

qualified estimated (J) due to QC duplicate imprecision.  The Relative Error Ratio (RER)

between the Sample and it’s QC Duplicate was greater than 1.00.  Refer to Table 2 for more

detail of samples affected.  Support documentation (i.e., QC summary) is presented in

Attachment B.

Gamma Spectrometry

Two non-detect results for samples containing cesium-137 were rejected (R), because the

absolute values of the negative results were greater than the corresponding uncertainty values,

which indicates improper instrument blank correction.  Refer to Table 2 for more detail of the

samples affected.

Several non-detect results for samples containing americium-241, beryllium-7, and

uranium-235 were qualified as exceeding the detection limit (DL) because the uncertainty

multiplied by 1.65 was greater than the specified required limit.  Refer to Table 2 for more detail

of samples affected.

Several detected results for samples containing americium-241, bismuth-212, cesium-

137, thorium-234, and uranium-235, were qualified as non-detect (U), because the activities are

less than the corresponding sample-specific critical level (Lc) value, which represents the

minimum activity that can be considered as statistically different from the blank results (i.e.,

uncertainty * 1.65 or 95% probability).  Refer to Table 2 for more detail of samples affected.

Several detected results for samples containing Cs-137 were qualified estimated (J) due

to QC duplicate imprecision.  The Relative Error Ratio (RER) between the Sample and it’s QC
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Duplicate was greater than 1.00.  Refer to Table 2 for more detail of samples affected.  Support

documentation (i.e., QC summary) is presented in Attachment B.

TCLP/RCRA

Two trench content samples were put on 2-week hold by the USACE after being sent to

the laboratory for analysis.  As a result of the extended hold time, the detected and non-detect

organic results (i.e., volatiles, semivolatiles, pesticides, and herbicides) and/or corrosivity results

(as pH) were qualified estimated (J and UJ, respectively).  Refer to Table 2 for more detail of the

samples affected.  Support documentation (i.e., analysis run log and extraction log) is presented in

Attachment B.

The VOC continuing calibrations associated with four trench content samples exceeded

QC limits (i.e., >25% difference) for carbon tetrachloride.  The non-detect carbon tetrachloride

results were qualified estimated (UJ).  Refer to Table 2 for more detail of the samples affected.

Support documentation (i.e., Form 5 and Form 7) is presented in Attachment B.

The 2,4,6-trichlorophenol and pentachlorophenol results associated with sample SB-TR-

010-007R-8-10 were qualified non-detect (U) at the quantitation limit due to TCLP blank

contamination, as listed on Table 2.  Support documentation (i.e., Form 1 and Form 4) is

presented in Attachment B.  

The initial herbicide analyses of three samples exhibited a low percent recovery (%R) for

surrogate 2,4-dichlorophenylacetic acid on both primary and confirmation columns.  The 2 of 3

sample re-extractions exhibited similar surrogate results.  The other re-extraction was performed

outside holding time by 8 days, with compliant surrogate recoveries.  The non-detect herbicide

results were qualified estimated (UJ).  Refer to Table 2 for more detail of the samples affected.

Support documentation (i.e., Form 2 and extraction log) is presented in Attachment B.

The metals serial dilution of sample TR-07-033-8-12 was above QC limits (i.e., >10%D)

for barium.  Refer to Table 2 for more detail of the samples affected.  Support documentation

(i.e., Form 9) is presented in Attachment B.
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The mercury matrix spike (MS) analysis of sample TR-09-027-8-9.5 exhibited a low %R

(i.e., <75%).  The non-detect mercury result for this sample was qualified estimated (UJ), as

listed on Table 2.  Support documentation (i.e., Form 5a) is presented in Attachment B.

PCBs

The percent difference (%D) between the dual-column analyses of AR1254 for sample

TR-07-033-8-12 was above QC limits (i.e., >25%).  The AR1254 result was qualified estimated

(J), as listed on Table 2.  Support documentation (i.e., Form 10) is presented in Attachment B.

No other analytical deviations were encountered and no additional data qualification was

necessary.
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TABLE 2

SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical Deviation Qualification

TR-002-023-8-12 Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-239/240

Qualify non-detect “R”.

SB-TR-010-001-8-10 Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-241

Qualify non-detect “R”.

TR-006-037-15-16 Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-242

Qualify non-detect “R”.

SB-TR-010-007R-8-10 Alpha
Spectrometry

Pu-238 Detection
Limit exceeded

Qualify non-detect
“DL”.

TR-002-025-4-6,
SB-TR-03-029-7-9,
SB-TR-005-041-6-7.7,
SO-TR-002-022-0-0.5,
SB-TR-007-032-4-6,
SB-TR-01-013-6-8.5,
SB-TR-FD-003-6-8.5

Alpha
Spectrometry

Pu-239/240 Detection
Limit exceeded

Qualify non-detect
“DL”.

TR-009-026-8-10 Alpha
Spectrometry

Pu-238 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SO-TR-010-001-8-10,
SO-TR-010-002-0-0.5

Alpha
Spectrometry

Pu-241 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

TR-002-024-8-10 Alpha
Spectrometry

Th-232 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-TR-01-019-8-9.0,
SO-TR-010-005-0-0.5,
SO-TR-010-002-0-0.5,
SB-TR-010-002-8-10,
SB-TR-FD-001-8-10,
SB-TR-01-013-6-8.5,
SB-TR-FD-003-6-8.5

Alpha
Spectrometry

U-235/236 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SO-TR-010-001-0-0.5 Alpha
Spectrometry

Pu-241 contamination
due to blank
imprecision

Qualify “J” at
quantified value.

TR-002-024-8-10,
TR-006-037-15-16

Alpha
Spectrometry

Th-230 result <5x mB Qualify “J” at
quantified value.

TR-006-037-15-16 Alpha
Spectrometry

U-235/236 imprecision
in QC duplicate

Qualify “J” at
quantified value.

TR-006-037-15-16 Alpha
Spectrometry

U-238 imprecision in
QC duplicate

Qualify “J” at
quantified value.

TR-006-038-16-17.6,
SB-TR-01-013-6-8.5

Gamma
Spectrometry

Improper instrument
blank subtraction for
Cs-137

Qualify non-detect “R”.
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Sample ID Fraction Analytical Deviation Qualification

TR-006-038-16-17.6,
TR-004-040-11-13,
TR-004-039-8-9.3,
TR-009-028-5.5-7.8,
TR-009-027-8-9.5,
TR-002-021-11-12.5,
TR-002-024-8-10,
TR-002-023-8-12,
TR-007-033-8-15.8,
TR-006-037-15-16,
SB-TR-FD-002-6-8,
SB-TR-006-035-8-10,
SB-TR-010-002-12-14,
SB-TR-007-032-4-6,
SB-TR-FD-001-8-10,
SB-TR-01-013-6-8.5,
SB-TR-FD-003-6-8.5,
SB-TR-01-014-7-9

Gamma
Spectrometry

Am-241 Detection
Limit exceeded

Qualify non-detect
“DL”.

SB-TR-010-001-8-10,
SB-TR-010-005-8-10,
SB-TR-FD-002-6-8,
SO-TR-010-005-0-0.5,
SB-TR-007-032-4-6,
TR-002-023-8-12,
TR-007-033-8-15.8,
TR-004-039-8-9.3

Gamma
Spectrometry

Be-7 Detection Limit
exceeded

Qualify non-detect
“DL”.

SB-TR-010-001-8-10 Gamma
Spectrometry

U-235 Detection Limit
exceeded

Qualify non-detect
“DL”.

SB-TR-010-003-8-12 Gamma
Spectrometry

Am-241 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

TR-007-031-3.5-5.5,
TR-007-033-8-15.8

Gamma
Spectrometry

Cs-137 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SB-TR-FD-002-6-8,
SB-TR-006-035-8-10,
SB-TR-010-002-4-6,
SB-TR-010-003-8-12,
SB-TR-010-006-8-10,
SB-TR-01-017-6-8

Gamma
Spectrometry

U-235 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

TR-007-033-8-15.8 Gamma
Spectrometry

Bi-212 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.
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Sample ID Fraction Analytical Deviation Qualification

SO-TR-010-001-0-0.5,
SO-TR-010-002-0-0.5,
SB-TR-010-002-8-10,
SB-TR-010-004-8-10,
SB-TR-010-005-8-10,
SB-TR-FD-001-8-10,
SB-TR-010-010-8-10,
SB-TR-01-014-7-9,
SB-TR-01-015-8-9.5,
SB-TR-01-017-6-8,
SB-TR-FD-005-6-8,
SB-TR-01-014-7-9,
SB-TR-006-035-8-10,
SO-TR-010-005-0-0.5,
SO-TR-002-022-0-0.5,
SB-TR-007-032-4-6,
SB-TR-007-032-8-10,
TR-007-031-3.5-5.5

Gamma
Spectrometry

Th-234 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SO-TR-010-001-0-0.5,
SO-TR-010-002-0-0.5,
SB-TR-010-002-4-6,
SB-TR-010-003-8-12

Gamma
Spectrometry

Cs-137 imprecision in
QC duplicate

Qualify “J” at
quantified value.

SB-TR-01-013-6-8.5,
TR-06-037-11.8-16

TCLP  Holding time
exceedance for VOCs,
SVOCs, pesticides,
and herbicides

Qualify detect “J” and
non-detect “UJ”.

TR-02-023-8-12,
TR-04-040-11-13,
TR-06-037-11.8-16,
TR-09-027-8-9.5

TCLP - VOCs Continuing calibration
>25%D for carbon
tetrachloride

Qualify non-detect
“UJ”.

TR-05-041-6-8 TCLP - VOCs Holding time
exceedance for VOCs

Qualify non-detect
“UJ”.

SB-TR-010-007R-8-10 TCLP -
SVOCs

QC blank
contamination for
2,4,6-trichlorophenol
and pentachlorophenol

Qualify “U” at
quantitation limit value.

TR-04-040-11-13,
SB-TR-010-002-4-6,

TCLP -
Herbicides

Surrogate %R below
QC limits

Qualify non-detect
“UJ”.

SB-TR-008-030-16-16.7 TCLP -
Herbicides

Holding time
exceedance

Qualify non-detect
“UJ”.

TR-09-027-8-9.5 TCLP Metals MS %R <75% for
mercury

Qualify non-detect
“UJ”.

SB-TR-07-033-8-12,
TR-06-037-11.8-16

RCRA Holding time
exceedance for
corrosivity (as pH)

Qualify “J” at reported
value.

TR-07-033-8-12 PCBs Dual-column %D
>25% for AR1254

Qualify “J” at
quantified value.
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SUMMARY OF QUALIFIED DATA

SLDA

Notes:

U - The radionuclide was analyzed for, but was not detected above the reported detection limit

(minimum detected activity or Lc).

J - The radionuclide was positively identified; the associated numerical value is the approximate

activity of the radionuclide in the sample.

DL - The radionuclide was not detected above the reported detection limit (or minimum detected

activity or uncertainty).  However, the obtained detection limits (uncertainty x 1.65) are greater

than the required detection limits.  The reported detection limit (or minimum detected activity) is

approximate and may or may not represent the actual limit of detection necessary to accurately

and precisely measure the radionuclide in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and

meet quality control criteria.  The presence or absence of the radionuclide cannot be verified.   
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate

of Analysis and Form 1s).  All trench sample results were reported in the correct units by the

laboratory.  It should be noted that for TCLP VOCs, the laboratory inadvertently reported an

extended list of compounds (i.e., target compound list) for several samples.  The non-TCLP

compounds were crossed out on their associated Form 1s.

6.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J and UJ) are considered conditionally usable,

while results qualified as rejected (R) are unusable.  All other sample results are usable as

reported.
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ATTACHMENT A

VALIDATED ANALYTICAL RESULTS

(CERTIFICATES OF ANALYSIS and FORM 1s)









































































































































































































































































































































































N:\11172781.00000\WORD\Cor\Trench Contents DVR.doc
5/12/04 11:30 AM

ATTACHMENT B
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1.0 INTRODUCTION

This Data Validation Report (DVR) is prepared in accordance with the project approved

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United

States Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.

2.0 ANALYTICAL PROCEDURES

The data being evaluated is from the December 1 through December 9, 2003 sampling of

groundwater (1st Round) at the Shallow Land Disposal Area (SLDA) site located in Parks

Township, Armstrong County, Pennsylvania.  The laboratory Sample Delivery Groups (SDG)

associated with these samples are 103186, 103195, 103196, 103300, 103307, 103359, 103530,

and 105003.  Table 1 provides a summary of the groundwater samples collected for these SDGs.

General Engineering Laboratories, Inc. (GEL), located in Charleston, South Carolina, analyzed

these samples.

The water sample analyses were performed in accordance with United States

Environmental Protection Agency (USEPA), Prescribed Procedures for Measurement of

Radioactivity in Drinking Water, EPA 600/4-80-032, August 1980 and U.S. Department of

Energy (DOE) Environmental Measurements Laboratory (EML) HASL-300 Series, 28th Edition,

February 1997.  The groundwater samples were analyzed for the following parameters [or

radionuclides of potential concern (ROPC)].  Not all samples were analyzed for all ROPC.

Parameter (ROPC) Method

Americium-241 HASL Am-05-RC-Mod
Gamma Spectrometry (Cs-137, Co-60) EPA 901.1
Gross Alpha/Gross Beta EPA 900.0
Isotopic Uranium (U-233/234, U-235/236, U-238) HASL U-02-RC-Mod
Isotopic Thorium (Th-230, Th-232) HASL Th-01-RC-Mod
Plutonium (Pu-239/240, Pu-241, Pu-242) HASL Pu-11-RC-Mod
Radium-226 EPA 903.1 Mod
Radium-228 EPA 904.0 Mod



103186 WG-MW-15 Groundwater 12/02/03 X X ---
WG-MW-33 Groundwater 12/02/03 X --- ---
WG-MW-40 Groundwater 12/02/03 X --- ---
WG-MW-14 Groundwater 12/02/03 X --- ---
WG-MW-13 Groundwater 12/03/03 X --- ---

103195 WG-MW-5 Groundwater 12/01/03 X X ---
WG-MW-2A Groundwater 12/02/03 X --- ---
WG-MW-24 Groundwater 12/02/03 X --- QA Split
WG-MW-02 Groundwater 12/02/03 X --- MS/MSD
WG-MW-23 Groundwater 12/03/03 X --- MS/MSD

103196 WG-MW-64 Groundwater 12/01/03 X --- ---
WG-FD-01 Groundwater 12/01/03 X --- FD of MW-64
WG-MW-69 Groundwater 12/01/03 X --- ---
WG-FD-02 Groundwater 12/01/03 X --- FD of MW-69
WG-MW-39 Groundwater 12/02/03 X --- ---
WG-MW-22 Groundwater 12/02/03 X --- ---

103300 WG-MW-57 Groundwater 12/02/03 X --- ---
WG-MW-30A Groundwater 12/02/03 X --- ---
WG-FD-03 Groundwater 12/03/03 X --- FD of MW-52
WG-MW-52 Groundwater 12/03/03 X --- ---
WG-MW-08 Groundwater 12/03/03 X --- ---
WG-MW-32 Groundwater 12/03/03 X --- ---
WG-MW-09 Groundwater 12/03/03 X --- ---
WG-MW-7 Groundwater 12/03/03 X --- ---
WG-MW-36 Groundwater 12/03/03 X X ---
WG-MW-6 Groundwater 12/03/03 X --- ---
WG-MW-56 Groundwater 12/03/03 X --- ---
WG-MW-19 Groundwater 12/03/03 X --- ---
WG-MW-38 Groundwater 12/04/03 X --- ---
WG-FD-05 Groundwater 12/04/03 X --- FD of MW-51
WG-MW-01 Groundwater 12/04/03 X --- ---
WG-FD-04 Groundwater 12/04/03 X --- FD of MW-01
WG-MW-58 Groundwater 12/04/03 X --- QA Split

103307 WG-MW-54 Groundwater 12/01/03 X --- ---
WG-MW-45 Groundwater 12/03/03 X --- ---
WG-MW-25 Groundwater 12/04/03 X --- QA Split
WG-MW-11S Groundwater 12/04/03 X X QA Split
WG-MW-16BC Groundwater 12/04/03 X --- ---
WG-MW-51 Groundwater 12/04/03 X --- ---
WG-MW-41 Groundwater 12/05/03 X --- QA Split
WG-MW-12 Groundwater 12/05/03 X X ---
WG-FD-06 Groundwater 12/05/03 X X FD of MW-12
WG-RB-01-12-05-03 Groundwater 12/05/03 X X Rinsate Blank

Secondary 
ROPC** Comments

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

SDG No. Sample ID Matrix
Date of 

Collection
Primary 
ROPC*



Secondary 
ROPC** Comments

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

SDG No. Sample ID Matrix
Date of 

Collection
Primary 
ROPC*

103359 WG-MW-3 Groundwater 12/03/03 X --- ---
WG-MW-59 Groundwater 12/05/03 X --- ---
WG-MW-29 Groundwater 12/05/03 X --- ---
WG-MW-26 Groundwater 12/05/03 X X ---
WG-MW-35 Groundwater 12/05/03 X --- ---
WG-FD-07 Groundwater 12/05/03 X X FD of MW-26
WG-FD-08 Groundwater 12/05/03 X --- FD of MW-35
WG-NWS-02-1 Groundwater 12/06/03 X --- MS/MSD
WG-MW-31 Groundwater 12/06/03 X --- ---
WG-NWS-01A-3 Groundwater 12/07/03 X --- ---

103530 WG-NWS-01A-2 Groundwater 12/07/03 X --- No Ra-228
WG-NWS-01A-4 Groundwater 12/07/03 X --- No Ra-228
WG-MW-43 Groundwater 12/09/03 X --- No Ra-228
WG-MW-42 Groundwater 12/09/03 X --- No Ra-228

105003 WG-NWS-01A-2 Groundwater 12/07/03 X --- Ra-228 only
WG-NWS-01A-4 Groundwater 12/07/03 X --- Ra-228 only
WG-MW-43 Groundwater 12/09/03 X --- Ra-228 only
WG-MW-42 Groundwater 12/09/03 X --- Ra-228 only

Notes:

X - Parameter requested.
--- - Parameter not requested or no comment.
WG - Groundwater
MW - Monitoring Well
RB - Rinsate Blank
NWS - Nested Well Sample
FD - Field Duplicate
MS/MSD - Matrix Spike/Matrix Spike Duplicate

* - The primary ROPC are U-234, U-235, U-238, Pu-239, Pu-241, Ra-228, Th-232, and Am-241.

** - The secondary ROPC are Cs-137, Co-60, Th-230, Ra-226, Pu-238, Pu-240, Pu-242, and gross 
alpha/beta.
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Water samples at a minimum were analyzed for the primary ROPCs: americium-241,

plutonium-239/240, thorium-232, isotopic uranium, plutonium-241, and radium-228.  Ten percent

of the samples were analyzed for the secondary ROPCs: cobalt-60, cesium-137, thorium-230,

radium-226, plutonium-238, plutonium-240, plutonium-242, gross alpha and gross beta.  For

gamma spectrometry, an extended list of radionuclides that may be potentially identified in the

groundwater samples (beyond cobalt-60 and cesium-137) were also reported by the laboratory.  It

should be noted that for groundwater samples requiring secondary ROPC analyses, two different

analysis techniques were performed for the following radionuclides: alpha and gamma

spectrometry for Am-241 and U-235; and gas flow proportional counting (alpha or beta) and

gamma spectrometry for Ra-226 and Ra-228).  

In accordance with the project SAP, the data was reviewed/validated by a URS Project

Chemist following the guidelines established by: Science Applications International Corporation

(SAIC), Laboratory Data Validation Guidelines for Evaluating Radionuclide Analyses,

Document No. 143-20020404.001, Revision 07, April 4, 2002.  All samples were reviewed

independently (i.e., separately from the laboratory) for evaluation of data completeness,

verification of chain-of-custody forms for correctness, review of holding time criteria, and

assessment of quality control (QC) blanks for contamination.  Additionally, a higher level of

review was performed on 10% of the environmental and QC samples collected during this

sampling event.  This higher level of review included verification of instrument calibration,

assessment of laboratory precision and accuracy based upon duplicates and spike results,

verification of adherence to method specifications, and assessment of matrix interference.  Copies

of the validated analytical results (i.e., Certificates of Analysis) are presented in Attachment A.

Support Documentation [i.e., sample receipt forms, case narratives, QC summaries, etc.] is

presented in Attachment B.

3.0 DATA DELIVERABLE COMPLETENESS

The laboratory analytical reports were evaluated by URS against the Screening Data

Package requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic

data deliverables (EDDs) were verified for accuracy against the laboratory data packages.
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4.0 ANALYTICAL DEVIATIONS

An analytical deviation is an activity not conducted in accordance with the approved SAP

(URS, August 2003) or procedures (e.g., analytical methods).  Analytical deviations were

encountered during analysis of some samples and are summarized in Table 2.  Table 2 identifies

the sample ID, fraction, analytical deviation encountered, and how the data was qualified as a

result of the data validation.  Only sample and QC results where deviations occurred, and

required data to be qualified, are discussed in this section and summarized in Table 2.

Alpha Spectrometry

Several non-detect results for samples containing plutonium-238, plutonium-239/240,

plutonium-241, plutonium-242, thorium-232, uranium-233/234, uranium 235/236, and uranium-

238, were rejected (R), because the absolute values of the negative results were greater than the

corresponding uncertainty values, which indicates improper instrument blank correction.  Refer to

Table 2 for more detail of samples affected.

The detected plutonium-241 results for samples WG-MW-2 and WG-MW-30A were

rejected (R) because of matrix interference [i.e., lumex (light)].  The samples were re-

prepped/reanalyzed, with preliminary results indicating that plutonium-241 is not present in the

samples.  The reanalyzed data are currently being validated, and the data is not included in this

data validation report.  This data validation report will be appended when the validation of the

reanalysis data is complete.

The alpha spectrometry data for samples WG-MW-3 and WG-MW-31 have been rejected

(R) in their entirety, because of insufficient sample volume collected (i.e., monitoring wells did

not sufficiently recharge after purging).  The samples do not accurately represent the groundwater

conditions. These samples may be recollected during the Spring 2004 sampling event, depending

upon monitoring well conditions.

Several detected results for samples containing americium-241, thorium-230, thorium,

232, plutonium-238, plutonium-239/240, uranium-233/234, uranium-235/236, and uranium-238,

were qualified as non-detect (U), because the activities are less than the corresponding sample-
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specific critical level (Lc) value, which represents the minimum activity that can be considered as

statistically different from the blank results (i.e., uncertainty * 1.65 or 95% probability).  Refer to

Table 2 for more detail of samples affected.

Several non-detect results for samples containing americium-241, plutonium-239/240,

plutonium-241, plutonium-242, thorium-232, uranium-235/236, and uranium-238, were qualified

as exceeding the detection limit (DL) because the uncertainty multiplied by 1.65 was greater than

the specified required limit.  Refer to Table 2 for more detail of samples affected.

Three detected results for samples containing plutonium-241, thorium-232, and uranium-

233/234, were flagged “J” at their respective quantified values due to laboratory blank

contamination.  Refer to Table 2 for more detail of samples affected.

One detected result for a sample containing plutonium-241 was flagged “J” due to

laboratory duplicate imprecision.  Refer to Table 2 for more detail of the sample affected.

Gamma Spectrometry

Several non-detect results for samples containing americium-241, cesium-137, radium-

226, radium-228, and thorium-234, were qualified as exceeding the detection limit (DL) because

the uncertainty multiplied by 1.65 was greater than the specified required limit.  Refer to Table 2

for more detail of samples affected.

One detected result for a sample containing radium-226 was qualified as non-detect (U)

because the activities are less than the corresponding sample-specific critical level (Lc) value,

which represents the minimum activity that can be considered as statistically different from the

blank results (i.e., uncertainty * 1.65 or 95% probability).  Refer to Table 2 for more detail of the

sample affected.

Gas Flow Proportional Counting

The radium-228 data for samples WG-MW-03 and WG-MW-31 have been rejected (R),

because of insufficient sample volume collected (i.e., monitoring wells did not sufficiently
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recharge after purging).  The samples do not accurately represent the groundwater conditions.

These samples may be recollected during the Spring 2004 sampling event, depending upon

monitoring well conditions.

Several detected results for samples containing radium-228 were flagged “J” at their

respective quantified values due to laboratory blank contamination.  Refer to Table 2 for more

detail of samples affected.

During data validation, a discrepancy was noted in sample WG-MW-15 with respect to

radium-226 and radium–228, between the gamma spectrometry and gas flow proportional

counting results (i.e., alpha or beta).  GEL recounted this sample for gamma spectrometry and

found that the recounted data for radium-226 and radum-228 did not confirm the originally

reported results.  Furthermore, the recounted data more closely confirmed the radium results from

the  gas flow proportional counting methods.  Therefore, the original gamma spectrometry

analysis of sample WG-MW-15 was rejected (R) in its entirety, as reported in Table 2.  The

recount of this sample is denoted as MW-15(RE).

One sample in SDG #103359, WG-NWS-02-01, was reported by GEL even though its

request for analysis was originally cancelled by URS due to monitoring well instability.

However, because extra sample was submitted from this location for quality control analysis (i.e.,

MS/MSD), the sample results were included in this data validation report for informational

purposes only, and not to make project-related decisions.  This sample location may be

recollected during the Spring 2004 groundwater sampling event, but it depends upon the integrity

of the monitoring well system.

No other analytical deviations were encountered and no additional data qualification

was necessary.
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TABLE 2

SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical Deviation Qualification

WG-MW-2,
WG-MW-30A

Alpha
Spectrometry

Matrix interference for
Pu-241

Qualify detect “R”.

WG-MW-3,
WG-MW-31

Alpha
Spectrometry

Sample not
representative of
groundwater conditions
for Am-241, Pu-
239/240, Pu-241, Th-
232, U-233/234, U-235,
U-238

Qualify non-detect and
detect “R”.

WG-MW-22 Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-238.

Qualify non-detect “R”.

WG-MW-39 Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-239/240.

Qualify non-detect “R”.

WG-MW-5,
WG-MW-23,
WG-MW-64,
WG-FD-01,
WG-MW-69,
WG-FD-02,
WG-MW-39,
WG-MW-22,
WG-MW-08,
WG-RB-01-12-05-03,
WG-MW-11S,
WG-MW-12,
WG-FD-06,
WG-NWS-02-1,
WG-NWS-01A-3,
WG-MW-29,
WG-MW-35,
WG-FD-08

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-241.

Qualify non-detect “R”.

WG-FD-01,
WG-MW-69,
WG-FD-02,
WG-MW-39,
WG-MW-22,
WG-MW-36

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-242.

Qualify non-detect “R”.

WG-MW-5,
WG-MW-09,
WG-MW-25

Alpha
Spectrometry

Improper instrument
blank subtraction for
Th-232.

Qualify non-detect “R”.

WG-MW-09 Alpha
Spectrometry

Improper instrument
blank subtraction for
U-233/234.

Qualify non-detect “R”.

WG-FD-01 Alpha
Spectrometry

Improper instrument
blank subtraction for
U-235/236.

Qualify non-detect “R”.
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Sample ID Fraction Analytical Deviation Qualification

WG-MW-69 Alpha
Spectrometry

Improper instrument
blank subtraction for
U-238.

Qualify non-detect “R”.

WG-NWS-02-1,
WG-MW-14,
WG-MW-38

Alpha
Spectrometry

Am-241 result < Lc
value (or uncertainty *
1.65).

Qualify detect “U”.

WG-MW-26,
WG-FD-07

Alpha
Spectrometry

Th-230 result < Lc
value (or uncertainty *
1.65).

Qualify detect “U”.

WG-FD-04,
WG-MW-45,
WG-NWS-01A-3

Alpha
Spectrometry

Th-232 result < Lc
value (or uncertainty *
1.65).

Qualify detect “U”.

WG-MW-64,
WG-MW-15

Alpha
Spectrometry

Pu-238 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

WG-MW-30A,
WG-MW-25

Alpha
Spectrometry

Pu-239/240 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

WG-FD-03,
WG-FD-05,
WG-MW-16BC,
WG-MW-42

Alpha
Spectrometry

U-233/234 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

WG-MW-54,
WG-MW-45,
WG-MW-59

Alpha
Spectrometry

U-235/236 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

WG-MW-23,
WG-FD-03,
WG-MW-7,
WG-MW-36,
WG-MW-54,
WG-MW-16BC,
WG-MW-29,
WG-NWS-01A-2,

Alpha
Spectrometry

U-238 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

WG-MW-33 Alpha
Spectrometry

Detection limit
exceeded for
Am-241.

Qualify non-detect
“DL”.

WG-MW-24,
WG-MW-56,
WG-MW-29,
WG-FD-08,
WG-MW-40

Alpha
Spectrometry

Detection limit
exceeded for
Pu-239/240.

Qualify non-detect
“DL”.

WG-MW-57 Alpha
Spectrometry

Detection limit
exceeded for
Pu-241.

Qualify non-detect
“DL”.

WG-MW-11S,
WG-FD-06

Alpha
Spectrometry

Detection limit
exceeded for
Pu-242.

Qualify non-detect
“DL”.

WG-MW-32 Alpha
Spectrometry

Detection limit
exceeded for
Th-232.

Qualify non-detect
“DL”.
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Sample ID Fraction Analytical Deviation Qualification

WG-MW-19 Alpha
Spectrometry

Detection limit
exceeded for
U-235/236.

Qualify non-detect
“DL”.

WG-MW-22,
WG-MW-6

Alpha
Spectrometry

Detection limit
exceeded for
U-238.

Qualify non-detect
“DL”.

WG-MW-54 Alpha
Spectrometry

Th-232 contamination
in QC blank

Qualify “J” at
quantified value.

WG-MW-36 Alpha
Spectrometry

U-233/234
contamination in QC
blank

Qualify “J” at
quantified value.

WG-MW-3,
WG-MW-31

Gas Flow
Proportional

Sample not
representative of
groundwater conditions
for Ra-228

Qualify non-detect “R”.

WG-MW-23,
WG-MW-59,
WG-MW-29,
WG-MW-26,
WG-FD-07

Gas Flow
Proportional

Ra-228 contamination
in QC blank

Qualify “J” at
quantified value.

WG-MW-15 Gamma
Spectrometry

Detected results not
consistent with ancillary
analyses.

Qualify data “R”.

WG-MW-5,
WG-MW-36,
WG-RB-01-12-05-03,
WG-MW-11S,
WG-MW-12,
WG-FD-06,
WG-MW-26,
WG-FD-07,
WG-MW-15(RE)

Gamma
Spectrometry

Detection limit
exceeded for Am-241.

Qualify non-detect
“DL”.

WG-RB-01-12-05-03, Gamma
Spectrometry

Detection limit
exceeded for Cs-137.

Qualify non-detect
“DL”.

WG-RB-01-12-05-03 Gamma
Spectrometry

Detection limit
exceeded for Pb-212.

Qualify non-detect
“DL”.

WG-MW-26,
WG-MW-36,
WG-MW-12,
WG-FD-07

Gamma
Spectrometry

Detection limit
exceeded for Pb-214.

Qualify non-detect
“DL”.

WG-MW-5,
WG-MW-36,
WG-RB-01-12-05-03,
WG-MW-11S,
WG-FD-06

Gamma
Spectrometry

Detection limit
exceeded for Ra-226.

Qualify non-detect
“DL”.

WG-MW-5,
WG-MW-36,
WG-RB-01-12-05-03,
WG-MW-11S,
WG-MW-12,
WG-FD-06,
WG-MW-26,
WG-FD-07,
WG-MW-15(RE)

Gamma
Spectrometry

Detection limit
exceeded for Ra-228.

Qualify non-detect
“DL”.
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Sample ID Fraction Analytical Deviation Qualification

WG-MW-5,
WG-MW-36,
WG-RB-01-12-05-03

Gamma
Spectrometry

Detection limit
exceeded for Th-234.

Qualify non-detect
“DL”.

WG-MW-15(RE) Gamma
Spectrometry

Pb-214 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

WG-FD-07,
WG-MW-15(RE)

Gamma
Spectrometry

Ra-226 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

WG-MW-26,
WG-MW-11S

Gamma
Spectrometry

K-40 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

WG-FD-07 Gamma
Spectrometry

Pb-212 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

Notes:

U - The radionuclide was analyzed for, but was not detected above the reported detection limit

(minimum detected activity or Lc).

J - The radionuclide was positively identified; the associated numerical value is the approximate

activity of the radionuclide in the sample.

DL - The radionuclide was not detected above the reported detection limit (or minimum detected

activity or uncertainty).  However, the obtained detection limits (uncertainty x 1.65) are greater

than the required detection limits.  The reported detection limit (or minimum detected activity) is

approximate and may or may not represent the actual limit of detection necessary to accurately

and precisely measure the radionuclide in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and

meet quality control criteria.  The presence or absence of the radionuclide cannot be verified.
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate

of Analysis).  All water sample results were reported in pCi/L by the laboratory.

6.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J) are considered conditionally usable, while

results qualified as rejected (R) are considered unusable.  All other sample results are usable as

reported.
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4.0 ANALYTICAL DEVIATIONS 

 

 An analytical deviation is an activity not conducted in accordance with the approved SAP 

(URS, August 2003) or procedures (e.g., analytical methods).  Analytical deviations were 

encountered during analysis of some samples and are summarized in Table 2.  Table 2 identifies 

the sample ID, fraction, analytical deviation encountered, and how the data was qualified as a 

result of the data validation.  Only sample and QC results where deviations occurred, and 

required data to be qualified, are discussed in this section and summarized in Table 2. 

 

 Alpha Spectrometry and Gas Flow Proportional Counting  

 

 The low-flow sampling logs for samples WG-MW-32 and WG-MW-59 (see Appendix L) 

indicate high turbidity levels (i.e., >1,100 NTU), which were caused by sampling equipment 

malfunction. The alpha spectrometry and radium-228 data is considered biased high, and does not 

accurately represent the groundwater conditions.  Therefore, the alpha spectrometry and radium-

228 data have been rejected (R) in their entirety and are considered unusable.  The original 

Certificate of Analysis for each sample has been revised accordingly.  The samples were 

recollected using a modified sampling approach during the June 2004 sampling event, with 

turbidity levels of 23 NTU and 73 NTU, respectively.  

 

 The alpha spectrometry and radium-228 data for samples WG-NWS-01A-02, WG-NWS-

01A-03, and WG-NWS-01A-04 have been rejected (R) in their entirety and are considered 

unusable.  Due to poor performance of the FLUTe liner system, water levels measured in the 

sample ports were not consistent with anticipated levels when compared to surrounding wells.  

Therefore, the collected samples were deemed not representative of the various water bearing 

zones monitored.  The original Certificate of Analysis for each sample has been revised 

accordingly.  The samples were recollected using a modified sampling approach during the June 

2004 sampling event. 

 

 No other analytical deviations were encountered and no additional data qualification was 

necessary. 



 

TABLE 2 

SUMMARY OF QUALIFIED DATA 

SLDA 

Sample ID Fraction Analytical Deviation Qualification 

WG-MW-32, 
WG-MW-59, WG-NWS-01A-
02, WG-NWS-01A-03, WG-
NWS-01A-04 

Alpha 
Spectrometry 

Sample not 
representative of 
groundwater conditions 
for Am-241, Pu-
239/240, Pu-241, Th-
232, U-233/234, U-235, 
U-238 

Qualify non-detect and 
detect “R”. 

WG-MW-32, 
WG-MW-59, WG-NWS-01A-
02, WG-NWS-01A-03, WG-
NWS-01A-04 

Gas Flow 
Proportional 
Counting 

Sample not 
representative of 
groundwater conditions 
for Ra-228 

Qualify non-detect and 
detect “R”. 

 
Notes: 
 
R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and 

meet quality control criteria.  The presence or absence of the radionuclide cannot be verified. 
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1.0 INTRODUCTION

This Data Validation Report (DVR) is prepared in accordance with the project approved

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United

States Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.

2.0 ANALYTICAL PROCEDURES

The data being evaluated is from the December 2 through 19, 2003 sampling of trench

leachate at the Shallow Land Disposal Area (SLDA) site located in Parks Township, Armstrong

County, Pennsylvania.  The laboratory Sample Delivery Groups (SDGs) associated with these

samples are 103187, 103302, 103310, 103363, 104157, and 104353. Table 1 provides a summary

of the trench leachate samples collected for these SDGs.  General Engineering Laboratories, Inc.

(GEL), located in Charleston, South Carolina, analyzed these samples.

The trench leachate sample analyses were performed in accordance with United States

Environmental Protection Agency (USEPA), Prescribed Procedures for Measurement of

Radioactivity in Drinking Water, EPA 600/4-80-032, August 1980 and U.S. Department of

Energy (DOE) Environmental Measurements Laboratory (EML) HASL-300 Series, 28th Edition,

February 1997.  The trench leachate samples were analyzed for the following parameters [or

radionuclides of potential concern (ROPC)].  Not all samples were analyzed for all ROPC.

Parameter (ROPC) Method

Americium-241 HASL Am-05-RC-Mod
Gamma Spectrometry (Cs-137, Co-60) EPA 901.1
Gross Alpha/Gross Beta EPA 900.0

Isotopic Uranium (U-233/234, U-235/236, U-238) HASL U-02-RC-Mod
Isotopic Thorium (Th-230, Th-232) HASL Th-01-RC-Mod
Plutonium (Pu-239/240, Pu-241, Pu-242) HASL Pu-11-RC-Mod
Radium-226 EPA 903.1 Mod
Radium-228 EPA 904.0 Mod

Trench leachate samples at a minimum were analyzed for the primary ROPCs:

americium-241, plutonium-239, thorium-232, isotopic uranium, plutonium-241, and radium-228.

Ten percent of the samples were analyzed for the secondary ROPCs: cobalt-60, cesium-137,



103187 WL-10-04 Leachate 12/02/03 X --- ---
WL-10-02 Leachate 12/02/03 X --- ---
WL-10-12 Leachate 12/02/03 X --- ---
WL-08-01 Leachate 12/03/03 X --- MS/MSD
WL-10-01 Leachate 12/03/03 X X ---
WL-FD-01 Leachate 12/03/03 X X FD of WL-10-01

103302 WL-07-05 Leachate 12/03/03 X --- ---
WL-07-02 Leachate 12/03/03 X --- ---
WL-07-06 Leachate 12/03/03 X --- ---
WL-07-03 Leachate 12/03/03 X --- QA Split
WL-08-02 Leachate 12/04/03 X --- ---
WL-FD-02 Leachate 12/04/03 X --- FD of WL-07-04
WL-07-01 Leachate 12/04/03 X --- ---
WL-07-04 Leachate 12/04/03 X --- ---
WL-06-01 Leachate 12/04/03 X --- ---
WL-06-04 Leachate 12/04/03 X --- MS/MSD

103310 WL-05-03 Leachate 12/04/03 X X ---
WL-05-04 Leachate 12/04/03 X --- ---
WL-05-02 Leachate 12/04/03 X --- ---
WL-05-01 Leachate 12/04/03 X --- ---
WL-06-02 Leachate 12/04/03 X --- ---
WL-06-03 Leachate 12/04/03 X --- ---
WL-FD-03 Leachate 12/04/03 X --- FD of WL-05-01
WL-05-05 Leachate 12/05/03 X --- QA Split
WL-04-01 Leachate 12/05/03 X --- ---
WL-04-02 Leachate 12/05/03 X --- ---

103363 WL-02-03 Leachate 12/05/03 X X ---
WL-02-07 Leachate 12/05/03 X --- MS/MSD
WL-02-04 Leachate 12/05/03 X --- ---
WL-FD-04 Leachate 12/05/03 X --- FD of WL-02-04
WL-02-01 Leachate 12/06/03 X X QA Split
WL-02-05 Leachate 12/06/03 X --- ---
WL-FD-06 Leachate 12/06/03 X --- Analysis Cancelled 
WL-01-04 Leachate 12/06/03 X --- ---
WL-01-06 Leachate 12/06/03 X --- ---
WL-FD-05 Leachate 12/06/03 X --- FD of WL-01-06
WL-01-05 Leachate 12/07/03 X --- ---
WL-01-11 Leachate 12/07/03 X --- ---
WL-03-02 Leachate 12/07/03 X --- ---
WL-01-07 Leachate 12/08/03 X --- ---
WL-01-03 Leachate 12/08/03 X --- ---

104157 WL-01-02 Leachate 12/08/03 X X ---
WL-01-01 Leachate 12/09/03 X --- ---
WL-01-08 Leachate 12/09/03 X --- ---
WL-03-01 Leachate 12/10/03 X X ---
WL-01-09 Leachate 12/15/03 X --- ---

104353 WL-10-07 Leachate 12/17/03 X --- ---
WL-02-06 Leachate 12/19/03 X --- ---
WL-07-02 Leachate 12/19/03 X --- ---
WL-01-12 Leachate 12/19/03 X --- ---

Notes:

X - Parameter requested.
--- - Parameter not requested or no comment.
WL - Leachate
FD - Field Duplicate
MS/MSD - Matrix Spike/Matrix Spike Duplicate

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

SDG No. Sample ID Matrix
Date of 

Collection

* - The primary ROPC are U-234, U-235, U-238, Pu-239, Pu-241, Ra-228, Th-232, and Am-241.

** - The secondary ROPC are Cs-137, Co-60, Th-230, Ra-226, Pu-238, Pu-240, Pu-242, and gross 
alpha/beta.

Primary 
ROPC*

Secondary 
ROPC** Comments

J:/11172781/excel/Sample and Analysis Summary - SW, SP, Leachates, GW Leachate
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thorium-230, radium-226, plutonium-238, plutonium-240, plutonium-242, and  gross alpha/gross

beta.  For gamma spectrometry, an extended list of radionuclides that may be potentially

identified in the water samples (beyond cobalt-60 and cesium-137) were also reported by the

laboratory.

In accordance with the project approved SAP, the data was reviewed/validated by a URS

Project Chemist following the guidelines established by: Science Applications International

Corporation (SAIC), Laboratory Data Validation Guidelines for Evaluating Radionuclide

Analyses, Document No. 143-20020404.001, Revision 07, April 4, 2002.  All samples were

reviewed independently (i.e., separately from the laboratory) for evaluation of data completeness,

verification of chain-of-custody forms for correctness, review of holding time criteria, and

assessment of quality control (QC) blanks for contamination. Additionally, a higher level of

review was performed on 10% of the environmental and QC samples collected during this

sampling event. This higher level of review included verification of instrument calibration,

assessment of laboratory precision and accuracy based upon duplicates and spike results,

verification of adherence to method specifications, and assessment of matrix interference.  Copies

of the validated analytical results (i.e., Certificates of Analysis) are presented in Attachment A.

Support Documentation [i.e., sample receipt forms, case narratives, QC summaries, etc.] is

presented in Attachment B.

3.0 DATA DELIVERABLE COMPLETENESS

The laboratory analytical reports were evaluated by URS against the Screening Data

Package requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic

data deliverables (EDDs) were verified for accuracy against the laboratory data packages.

4.0 ANALYTICAL DEVIATIONS

An analytical deviation is an activity not conducted in accordance with the approved SAP

(URS, August 2003) or procedures (e.g., analytical methods).  Analytical deviations were

encountered during analysis of some samples and are summarized in Table 2.  Table 2 identifies

the sample ID, fraction, analytical deviation encountered, and how the data was qualified as a
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result of the data validation.  Only sample and QC results where deviations occurred, and

required data to be qualified, are discussed in this section and summarized in Table 2.

Alpha Spectrometry

Several non-detect results for samples containing americium-241, plutonium-239/240,

plutonium-241, and plutonium-242, results were rejected (R), because the absolute values of the

negative results were greater than the corresponding uncertainty values, which indicates improper

instrument blank correction. Refer to Table 2 for more detail of samples affected.

Several detected results for samples containing americium-241, plutonium-238,

plutonium-239/240, thorium-230, thorium-232, uranium-235/236, and uranium-238, were

qualified as non-detect (U), because the activities are less than the corresponding sample-specific

critical level (Lc) value, which represents the minimum activity that can be considered as

statistically different from the blank results (i.e., uncertainty * 1.65 or 95% probability). Refer to

Table 2 for more detail of samples affected.

Several non-detect results for samples containing americium-241, plutonium-239/240,

plutonium-241, plutonium-242, radium-226, radium-228, and uranium-235/236, were qualified as

exceeding the detection limit (DL) because the uncertainty multiplied by 1.65 was greater than

the specified required limit. Refer to Table 2 for more detail of samples affected.

One detected result for a sample containing plutonium-239/240 was flagged “J” due to a

low laboratory control sample (LCS) percent recovery. Refer to Table 2 for more detail of the

sample affected.

Several detected results for samples containing thorium-230 and uranium-235/236 were

flagged “J” due to laboratory duplicate imprecision. Refer to Table 2 for more detail of samples

affected.

Detected uranium-233/234 and uranium-238 results for one sample were flagged “J” due

to lack of field preservation. Refer to Table 2 for more detail of samples affected.
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Several detected results for samples containing plutonium-241, thorium-230, thorium-

232, uranium-233/234, and uranium-238, were flagged “J” due to laboratory blank

contamination. Refer to Table 2 for more detail of samples affected.

The uranium-233/234, uranium 235/236, and uranium-238 results in samples WL-03-02,

WL-01-06, WL-FD-05, WL-02-03, and WL-02-01 were confirmed by GEL through reanalysis

using smaller sample aliquot sizes.  The laboratory case narrative (SDG#103363) noted the

presence of large amounts of sediment and high sample activity in these water samples, which

caused the initial analysis results to be inaccurate (i.e., biased high).  Only the reanalysis results

were reported by the laboratory.

Gamma Spectrometry

Several non-detect results for samples containing americium-241, cesium-137, radium-

226, radium-228, and throrium-234, were qualified as exceeding the detection limit (DL) because

the uncertainty multiplied by 1.65 was greater than the specified required limit. Refer to Table 2

for more detail of samples affected.

Several non-detect results for samples containing radium-226 and uranium-235 were

qualified as non-detect (U) because the activities are less than the corresponding sample-specific

critical level (Lc) value, which represents the minimum activity that can be considered as

statistically different from the blank results (i.e., uncertainty * 1.65 or 95% probability). Refer to

Table 2 for more detail of samples affected.

Gas Flow Proportional Counting

One non-detect result for a sample containing radium-228 was qualified as exceeding the

detection limit (DL) because the uncertainty multiplied by 1.65 was greater than the specified

required limit. Refer to Table 2 for more detail of the sample affected

Several detected results for samples containing radium-228 were flagged “J” due to

laboratory blank contamination. Table 2 for more detail of samples affected.



N:\11172781.00000\WORD\Leachate DVR.doc

5/12/04 1:39 PM 5

Detected gross alpha and gross beta results for one sample were flagged “J” due to lack

of preservation. Refer to Table 2 for more detail of samples affected.

Lucas Cell

One non-detect result for a sample containing radium-226 was qualified as exceeding the

detection limit (DL) because the uncertainty multiplied by 1.65 was greater than the specified

required limit. Refer to Table 2 for more detail of the sample affected

One detected result for a sample containing radium-226 was flagged “J” due to laboratory

duplicate imprecision. Refer to Table 2 for more detail of the sample affected.

The field duplicates for WL-10-01 (gross alpha, gross beta, uranium-235/236, uranium-

238) and WL-01-04 (thorium-232, uranium-233, uranium-235/236, uranium-238) had DERs

greater than 1.00.

No other analytical deviations were encountered and no additional data qualification

was necessary.
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TABLE 2

SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical Deviation Qualification

WL-FD-04 Alpha
Spectrometry

Improper instrument
blank subtraction for
Am-241

Qualify non-detect “R”.

WL-02-07,
WL-02-04,
WL-FD-04,
WL-01-11,
WL-03-02,
WL-01-07,
WL-01-03,
WL-02-05,
WL-01-04,
WL-01-06,
WL-FD-05,
WL-10-07,
WL-02-02

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-241.

Qualify non-detect “R”.

WL-02-03,
WL-FD-01

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-242.

Qualify non-detect “R”.

WL-10-12,
WL-05-03

Alpha
Spectrometry

Am-241 result < Lc
value (or uncertainty *
1.65).

Qualify detect “U”.

WL-02-01,
WL-01-11,
WL-01-04,
WL-02-03,
WL-01-02,
WL-02-02,
WL-07-06,
WL-07-01,
WL-06-01,
WL-05-03,
WL-05-04,
WL-05-01,
WL-04-01,
WL-10-04

Alpha
Spectrometry

Th-232 result < Lc
value (or uncertainty *
1.65).

Qualify detect “U”.

WL-02-01,
WL-FD-01,
WL-10-01

Alpha
Spectrometry

Pu-238 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

WL-02-06,
WL-08-01

Alpha
Spectrometry

Pu-239/240 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

WL-01-09,
WL-06-04,
WL-01-03

Alpha
Spectrometry

U-235/236 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.
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Sample ID Fraction Analytical Deviation Qualification

WL-01-01,
WL-01-09,
WL-10-07,
WL-08-02,
WL-06-04

Alpha
Spectrometry

U-238 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

WL-03-02,
WL-05-02

Alpha
Spectrometry

Detection limit
exceeded for
Am-241.

Qualify non-detect
“DL”.

WL-02-04,
WL-FD-04,
WL-01-06,
WL-07-05,
WL-07-02,
WL-07-06,
WL-05-02,
WL-04-01

Alpha
Spectrometry

Detection limit
exceeded for
Pu-239/240.

Qualify non-detect
“DL”.

WL-FD-01,
WL-01-05

Alpha
Spectrometry

Detection limit
exceeded for
Pu-241.

Qualify non-detect
“DL”.

WL-10-01 Alpha
Spectrometry

Detection limit
exceeded for
Pu-242.

Qualify non-detect
“DL”.

WL-03-01,
WL-04-01

Alpha
Spectrometry

Detection limit
exceeded for
U-235/236.

Qualify non-detect
“DL”.

WL-05-03 Alpha
Spectrometry

Laboratory standard
recovery low for Pu-
239/240.

Qualify “J” at
quantified value.

WL-FD-03 Alpha
Spectrometry

Pu-241 contamination in
QC blank

Qualify “J” at
quantified value

WL-02-01,
WL-02-03

Alpha
Spectrometry

Laboratory duplicate
imprecision for Th-230

Qualify “J” at
quantified value.

WL-02-07,
WL-02-04,
WL-FD-04,
WL-01-05,
WL-01-11,
WL-03-02,
WL-01-07,
WL-02-05,
WL-01-04,
WL-01-06,
WL-FD-05,
WL-08-01,
WL-10-04,
WL-10-02,
WL-10-12

Alpha
Spectrometry

Laboratory duplicate
imprecision for
 U-235/236.

Qualify “J” at
quantified value.

WL-05-03,
WL-03-01,
WL-01-02

Alpha
Spectrometry

Th-230 contamination
in QC blank

Qualify “J” at
quantified value
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Sample ID Fraction Analytical Deviation Qualification

WL-02-04,
WL-FD-04,
WL-01-05,
WL-01-03,
WL-02-05,
WL-01-06,
WL-FD-05

Alpha
Spectrometry

Th-232 contamination
in QC blank

Qualify “J” at
quantified value

WL-01-11,
WL-01-03

Alpha
Spectrometry

U-233/234
contamination in QC
blank

Qualify “J” at
quantified value

WL-01-11,
WL-01-07,
WL-01-03

Alpha
Spectrometry

U-238 contamination in
QC blank

Qualify “J” at
quantified value

WL-03-01 Alpha
Spectrometry

U-233/234 estimated, no
preservation

Qualify “J” at
quantified value

WL-03-01 Alpha
Spectrometry

U-238 estimated, no
preservation

Qualify “J” at
quantified value

WL-02-01,
WL-02-07,
WL-FD-04,
WL-03-02,
WL-01-07,
WL-01-03,
WL-02-05,
WL-02-03,
WL-07-06,
WL-07-03,
WL-05-01,
WL-06-02,
WL-06-03,
WL-05-05,
WL-04-02

Gas Flow
Proportional

Ra-228 contamination
in QC blank

Qualify “J” at
quantified value

WL-03-01 Gas Flow
Proportional

Gross alpha estimated,
no preservation

Qualify “J” at
quantified value

WL-03-01 Gas Flow
Proportional

Gross beta estimated, no
preservation

Qualify “J” at
quantified value

WL-03-01 Lucas Cell Laboratory duplicate
imprecision for
 Ra-226.

Qualify “J” at
quantified value.

WL-02-01,
WL-02-03,
WL-01-02,
WL-05-03,
WL-FD-01,
WL-10-01,
WL-03-01

Gamma
Spectrometry

Detection limit
exceeded for Am-241.

Qualify non-detect
“DL”.

WL-02-03 Gamma
Spectrometry

Detection limit
exceeded for Cs-137.

Qualify non-detect
“DL”.

WL-01-02,
WL-05-03,
WL-FD-01,
WL-03-01

Gamma
Spectrometry

Detection limit
exceeded for Ra-226.

Qualify non-detect
“DL”.
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Sample ID Fraction Analytical Deviation Qualification

WL-02-01,
WL-02-03,
WL-01-02,
WL-03-01,
WL-05-03,
WL-FD-01,
WL-10-01

Gamma
Spectrometry

Detection limit
exceeded for Ra-228.

Qualify non-detect
“DL”.

WL-02-01,
WL-10-01

Gamma
Spectrometry

Detection limit
exceeded for Th-234.

Qualify non-detect
“DL”.

WL-02-03,
WL-10-01

Gamma
Spectrometry

Ra-226 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

WL-01-02 Gamma
Spectrometry

U-235 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

WL-05-03 Gamma
Spectrometry

Pb-212 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

WL-05-03,
WL-10-01,
WL-02-03

Gamma
Spectrometry

K-40 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

WL-10-01 Gamma
Spectrometry

Pb-214 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

WL-02-03 Gamma
Spectrometry

Detection limit
exceeded for Pb-214.

Qualify non-detect
“DL”.

Wl-02-01 Gamma
Spectrometry

Bi-212 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

Notes:

U - The radionuclide was analyzed for, but was not detected above the reported detection limit

(minimum detected activity or Lc).

J - The radionuclide was positively identified; the associated numerical value is the approximate

activity of the radionuclide in the sample.

DL - The radionuclide was not detected above the reported detection limit (or minimum detected

activity or uncertainty). However, the obtained detection limits (uncertainty x 1.65) are greater

than the required detection limits. The reported detection limit (or minimum detected activity) is

approximate and may or may not represent the actual limit of detection necessary to accurately

and precisely measure the radionuclide in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and

meet quality control criteria.  The presence or absence of the radionuclide cannot be verified.
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate

of Analysis).  All water sample results were reported in pCi/L by the laboratory.

6.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J) are considered conditionally usable, while

results qualified as rejected (R) are considered unusable.  All other sample results are usable as

reported.
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ATTACHMENT A

VALIDATED ANALYTICAL RESULTS

(CERTIFICATES OF ANALYSIS)
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ATTACHMENT B

SUPPORT DOCUMENTATION
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1.0 INTRODUCTION

This Data Validation Report (DVR) is prepared in accordance with the project approved

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United

States Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.

2.0 ANALYTICAL PROCEDURES

The data being evaluated is from the December 6 and 7, 2003 sampling of water at the

Shallow Land Disposal Area (SLDA) site located in Parks Township, Armstrong County,

Pennsylvania.  The laboratory Sample Delivery Groups (SDG) associated with these samples are

103336 and 103529. Table 1 provides a summary of the water samples collected for these SDGs.

General Engineering Laboratories, Inc. (GEL), located in Charleston, South Carolina, analyzed

these surface water and seep samples.

The water sample analyses were performed in accordance with United States

Environmental Protection Agency (USEPA), Prescribed Procedures for Measurement of

Radioactivity in Drinking Water, EPA 600/4-80-032, August 1980 and U.S. Department of

Energy (DOE) Environmental Measurements Laboratory (EML) HASL-300 Series, 28th Edition,

February 1997.  The water samples were analyzed for the following parameters [or radionuclides

of potential concern (ROPC)].  Not all samples were analyzed for all ROPC.

Parameter (ROPC) Method

Americium-241 HASL Am-05-RC-Mod
Gamma Spectrometry (Cs-137, Co-60) EPA 901.1
Gross Alpha/Gross Beta EPA 900.0
Isotopic Uranium (U-233/234, U-235/236, U-238) HASL U-02-RC-Mod
Isotopic Thorium (Th-230, Th-232) HASL Th-01-RC-Mod
Plutonium (Pu-239/240, Pu-241, Pu-242) HASL Pu-11-RC-Mod
Radium-226 EPA 903.1 Mod
Radium-228 EPA 904.0 Mod

Water samples at a minimum were analyzed for the primary ROPCs: americium-241,

plutonium-239, thorium-232, isotopic uranium, plutonium-241, and radium-228. Ten percent of

the samples were analyzed for the secondary ROPCs: cobalt-60, cesium-137, thorium-230,

radium-226, plutonium-238, plutonium-240, plutonium-242, and gross alpha/gross beta.  For



103366 WS-DR-01 Surface Water 12/06/03 X --- ---
SP-DR-05 Seep 12/06/03 X --- ---
WS-DR-02 Surface Water 12/06/03 X --- ---
WS-DR-03 Surface Water 12/06/03 X --- QA Split
WS-DR-06 Surface Water 12/06/03 X --- ---
WS-FD-01 Surface Water 12/06/03 X --- FD of WS-DR-04
WS-DR-04 Surface Water 12/06/03 X --- ---
WS-DR-05 Surface Water 12/06/03 X X ---
WS-CR-03 Surface Water 12/07/03 X --- ---
WS-CR-05 Surface Water 12/07/03 X --- ---
WS-CR-01 Surface Water 12/07/03 X --- ---
WS-CR-02 Surface Water 12/07/03 X --- ---
WS-CR-04 Surface Water 12/07/03 X --- ---
SP-DR-01 Seep 12/07/03 X --- ---
SP-DR-02 Seep 12/07/03 X --- ---
SP-FD-01 Seep 12/07/03 X --- FD of SP-DR-01
SP-DR-03 Seep 12/07/03 X --- ---
SP-DR-04 Seep 12/07/03 X --- ---
WS-CR-06 Surface Water 12/07/03 X --- MS/MSD
SP-CR-01 Seep 12/07/03 X X ---

103529 WS-RB-01 Surface Water 12/07/03 X X Rinsate Blank

Notes:

X - Parameter requested.
--- - Parameter not requested or no comment.
WS - Surface Water
DR - Dry Run
CR - Carnahan Run
SP - Seep
RB - Rinsate Blank
FD - Field Duplicate
MS/MSD - Matrix Spike/Matrix Spike Duplicate

* - The primary ROPC are U-234, U-235, U-238, Pu-239, Pu-241, Ra-228, Th-232, and Am-241.

** - The secondary ROPC are Cs-137, Co-60, Th-230, Ra-226, Pu-238, Pu-240, Pu-242, and gross 
alpha/beta.

Secondary 
ROPC** Comments

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

SDG No. Sample ID Matrix
Date of 

Collection
Primary 
ROPC*
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gamma spectrometry, an extended list of radionuclides that may be potentially identified in the

water samples (beyond cobalt-60 and cesium-137) were also reported by the laboratory.

In accordance with the project approved SAP, the data was reviewed/validated by a URS

Project Chemist following the guidelines established by: Science Applications International

Corporation (SAIC), Laboratory Data Validation Guidelines for Evaluating Radionuclide

Analyses, Document No. 143-20020404.001, Revision 07, April 4, 2002.  All samples were

reviewed independently (i.e., separately from the laboratory) for evaluation of data completeness,

verification of chain-of-custody forms for correctness, review of holding time criteria, and

assessment of quality control (QC) blanks for contamination. Additionally, a higher level of

review was performed on 10% of the environmental and QC samples collected during this

sampling event. This higher level of review included verification of instrument calibration,

assessment of laboratory precision and accuracy based upon duplicates and spike results,

verification of adherence to method specifications, and assessment of matrix interference.  Copies

of the validated analytical results (i.e., Certificates of Analysis) are presented in Attachment A.

Support Documentation [i.e., sample receipt forms, case narratives, QC summaries, etc.] is

presented in Attachment B.

3.0 DATA DELIVERABLE COMPLETENESS

The laboratory analytical reports were evaluated by URS against the Screening Data

Package requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic

data deliverables (EDDs) were verified for accuracy against the laboratory data packages.

4.0 ANALYTICAL DEVIATIONS

An analytical deviation is an activity not conducted in accordance with the approved SAP

(URS, August 2003) or procedures (e.g., analytical methods).  Analytical deviations were

encountered during analysis of some samples and are summarized in Table 2.  Table 2 identifies

the sample ID, fraction, analytical deviation encountered, and how the data was qualified as a

result of the data validation.  Only sample and QC results where deviations occurred, and

required data to be qualified, are discussed in this section and summarized in Table 2.
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Alpha Spectrometry

Three non-detect results for samples containing americium-241 and plutonium-241 were

rejected (R), because the absolute values of the negative results were greater than the

corresponding uncertainty values, which indicates improper instrument blank correction. . Refer

to Table 2 for more detail of samples affected.

Several detected results for samples containing americium-241, thorium-230, thorium-

232, uranium-233/234, uranium-235/236, and uranium-238, were qualified as non-detect (U),

because the activities are less than the corresponding sample-specific critical level (Lc) value,

which represents the minimum activity that can be considered as statistically different from the

blank results (i.e., uncertainty * 1.65 or 95% probability). . Refer to Table 2 for more detail of

samples affected.

Several non-detect results for samples containing plutonium-239/240 were qualified as

exceeding the detection limit (DL) because the uncertainty multiplied by 1.65 was greater than

the specified required limit. Refer to Table 2 for more detail of samples affected.

Three detected results for samples containing uranium-233/234 were flagged “J” due to

laboratory blank contamination. Refer to Table 2 for more detail of samples affected.

Gamma Spectrometry

Several non-detect results for samples containing americium-241, cesium-137, radium-

226, radium-228, and thorium-234, were qualified as exceeding the detection limit (DL) because

the uncertainty multiplied by 1.65 was greater than the specified required limit. Refer to Table 2

for more detail of samples affected.

One detected result for a sample containing radium-226 was qualified as non-detect (U)

because the activities are less than the corresponding sample-specific critical level (Lc) value,

which represents the minimum activity that can be considered as statistically different from the

blank results (i.e., uncertainty * 1.65 or 95% probability). Refer to Table 2 for more detail of the

sample affected.
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Gas Flow Proportional Counting

Several detected results for samples containing radium-228 were flagged “J” due to

laboratory blank contamination. Refer to Table 2 for more detail of samples affected.

One non-detect result for a sample containing gross alpha was rejected (R), because the

absolute value of the negative result was greater than the corresponding uncertainty value, which

indicates improper instrument blank correction. Refer to Table 2 for more detail of the sample

affected.

No other analytical deviations were encountered and no additional data qualification was

necessary.
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TABLE 2
SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical Deviation Qualification

WS-DR-04 Alpha
Spectrometry

Improper instrument
blank subtraction for
Am-241

Qualify non-detect “R”.

WS-CR-01,
WS-CR-04

Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-241.

Qualify non-detect “R”.

WS-DR-01 Alpha
Spectrometry

Am-241result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SP-CR-01 ,
WS-RB-01

Alpha
Spectrometry

Th-230 result < Lc
value (or uncertainty *
1.65).

Qualify detect “U”.

WS-DR-01,
SP-DR-02,
SP-FD-01

Alpha
Spectrometry

Th-232 result < Lc
value (or uncertainty *
1.65).

Qualify detect “U”.

WS-DR-04,
WS-RB-01

Alpha
Spectrometry

U-233/234 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

WS-DR-01,
SP-FD-01

Alpha
Spectrometry

U-235/236 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

WS-DR-01,
SP-DR-01

Alpha
Spectrometry

U-238 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

WS-DR-02,
WS-FD-01,
WS-DR-04,
SP-DR-02 ,
SP-DR-04

Alpha
Spectrometry

Detection limit
exceeded for
Pu-239/240.

Qualify non-detect
“DL”.

WS-DR-02,
WS-DR-03,
SP-DR-03

Alpha
Spectrometry

U-233/234
contamination in QC
blank

Qualify “J” at
quantified value

SP-DR-05,
WS-DR-04,
SP-DR-01,
SP-DR-04,
WS-CR-06

Gas Flow
Proportional

Ra-228 contamination
in QC blank

Qualify “J” at
quantified value

WS-RB-01 Gas Flow
Proportional

Improper instrument
blank subtraction for
gross alpha.

Qualify non-detect “R”.

WS-DR-05,
SP-CR-01,
WS-RB-01

Gamma
Spectrometry

Detection limit
exceeded for Am-241.

Qualify non-detect
“DL”.

SP-CR-01 Gamma
Spectrometry

Detection limit
exceeded for Cs-137.

Qualify non-detect
“DL”.

SP-CR-01 Gamma
Spectrometry

Detection limit
exceeded for Ra-226.

Qualify non-detect
“DL”.

WS-DR-05,
SP-CR-01

Gamma
Spectrometry

Detection limit
exceeded for Ra-228.

Qualify non-detect
“DL”.
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Sample ID Fraction Analytical Deviation Qualification

WS-DR-05 Gamma
Spectrometry

Detection limit
exceeded for Th-234.

Qualify non-detect
“DL”.

WS-RB-01 Gamma
Spectrometry

Ra-226 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

WS-DR-05 Gamma
Spectrometry

Pb-214 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SP-CR-01 Gamma
Spectrometry

Detection limit
exceeded for Pb-214.

Qualify non-detect
“DL”.

Notes:

U - The radionuclide was analyzed for, but was not detected above the reported detection limit

(minimum detected activity or Lc).

J - The radionuclide was positively identified; the associated numerical value is the approximate

activity of the radionuclide in the sample.

DL - The radionuclide was not detected above the reported detection limit (or minimum detected

activity or uncertainty). However, the obtained detection limits (uncertainty x 1.65) are greater

than the required detection limits. The reported detection limit (or minimum detected activity) is

approximate and may or may not represent the actual limit of detection necessary to accurately

and precisely measure the radionuclide in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and

meet quality control criteria.  The presence or absence of the radionuclide cannot be verified.
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate

of Analysis).  All water sample results were reported in pCi/L by the laboratory.

6.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J) are considered conditionally usable, while

results qualified as rejected (R) are considered unusable.  All other sample results are usable as

reported.
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1.0 INTRODUCTION

This Data Validation Report (DVR) is prepared in accordance with the project approved

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United

States Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.

2.0 ANALYTICAL PROCEDURES

The data being evaluated is from the December 67, 2003 sampling of sediment at the

Shallow Land Disposal Area (SLDA) site located in Parks Township, Armstrong County,

Pennsylvania.  The laboratory Sample Delivery Group (SDG) associated with these samples is

103368. Table 1 provides a summary of the sediment samples collected for this SDG.  The

sediment samples were analyzed by General Engineering Laboratories, Inc. (GEL) located in

Charleston, South Carolina.

The sediment sample analyses were performed in accordance with United States

Environmental Protection Agency (USEPA), Prescribed Procedures for Measurement of

Radioactivity in Drinking Water, EPA 600/4-80-032, August 1980 and U.S. Department of

Energy (DOE) Environmental Measurements Laboratory (EML) HASL-300 Series, 28th Edition,

February 1997.  The sediment samples were analyzed for the following parameters [or

radionuclides of potential concern (ROPC)].  Not all sediment samples were analyzed for all

ROPC.

Parameter (ROPC) Method

Gamma Spectrometry (Cobalt-60, Cesium-137, HASL 4.5.2.3
Americium-241, Radium-226, Radium-228)
Isotopic Uranium (U-234, U-235, U-238) HASL U-02-RC-Mod
Isotopic Thorium (Th-230, Th-232) HASL Th-01-RC-Mod
Plutonium (Pu-239/240, Pu-241, Pu-242) HASL Pu-11-RC-Mod

Sediment samples were collected from Dry Run and Carnahan Run. At a minimum these

samples were analyzed for the primary ROPCs: isotopic uranium, plutonium-239, thorium-232,

plutonium-241, americium-241, and radium-228. Ten percent of the samples were analyzed for

the secondary ROPCs: cobalt-60, cesium-137, thorium-230, radium-226, plutonium-238,



103368 SE-CR-06 Sediment 12/06/03 X --- MS/MSD
SE-DR-06 Sediment 12/06/03 X --- ---
SE-FD-01 Sediment 12/06/03 X --- FD of SE-DR-04
SE-CR-01 Sediment 12/07/03 X --- ---
SE-FD-02 Sediment 12/07/03 X --- FD of SE-CR-02
SE-CR-02 Sediment 12/07/03 X --- ---
SE-CR-04 Sediment 12/07/03 X --- ---
SE-CR-05 Sediment 12/07/03 X --- ---
SE-DR-01 Sediment 12/06/03 X --- ---
SE-DR-02 Sediment 12/06/03 X --- ---
SE-DR-03 Sediment 12/06/03 X --- ---
SE-DR-04 Sediment 12/06/03 X --- ---
SE-DR-05 Sediment 12/06/03 X X ---
SE-CR-03 Sediment 12/07/03 X X ---

Notes:

* - The primary ROPC are U-234, U-235, U-238, Pu-239, Pu-241, Ra-228, Th-232, and Am-241.

** - The secondary ROPC are Cs-137, Co-60, Th-230, Ra-226, Pu-238, Pu-240, and Pu-242. 

X - Parameter requested.
--- - Parameter not requested or no comment.
FD - Field Duplicate
MS/MSD - Matrix Spike/Matrix Spike Duplicate

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

SDG No. Sample ID Matrix
Date of 

Collection
Primary 
ROPC*

Secondary 
ROPC** Comments

J:/11172781.00/excel/Sample and Analysis Summary - SED 1206-0703 - SED
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plutonium-240, and plutonium-242.  For gamma spectrometry, an extended list of radionuclides

that may be potentially identified in the sediment samples (beyond americium-241, cobalt-60,

cesium-137, radium-226, and radium-228) were also reported by the laboratory.

In accordance with the project approved SAP, the data was reviewed/validated by a URS

Project Chemist following the guidelines established by: Science Applications International

Corporation (SAIC), Laboratory Data Validation Guidelines for Evaluating Radionuclide

Analyses, Document No. 143-20020404.001, Revision 07, April 4, 2002.  All samples were

reviewed independently (i.e., separately from the laboratory) for evaluation of data completeness,

verification of chain-of-custody forms for correctness, review of holding time criteria, and

assessment of quality control (QC) blanks for contamination. Additionally, a higher level of

review was performed on 10% of the environmental and QC samples collected during this

sampling event. This higher level of review included verification of instrument calibration,

assessment of laboratory precision and accuracy based upon duplicates and spike results,

verification of adherence to method specifications, and assessment of matrix interference.  Copies

of the validated analytical results (i.e., Certificates of Analysis) are presented in Attachment A.

Support Documentation [i.e., chain-of-custodies (COC), and field notes (see COCs for sample

collection times)] is presented in Attachment B.

3.0 DATA DELIVERABLE COMPLETENESS

The laboratory analytical reports were evaluated by URS against the Screening Data

Package requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic

data deliverables (EDDs) were verified for accuracy against the laboratory data packages.

4.0 ANALYTICAL DEVIATIONS

An analytical deviation is an activity not conducted in accordance with the approved SAP

(URS, August 2003) or procedures (e.g., analytical methods).  Analytical deviations were

encountered during analysis of some samples and are summarized in Table 2.  Table 2 identifies

the sample ID, fraction, analytical deviation encountered, and how the data was qualified as a

result of the data validation.  Only sample and QC results where deviations occurred, and

required data to be qualified, are discussed in this section and summarized in Table 2.
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Alpha Spectrometry

One non-detect result for sample containing plutonium-239/240 was qualified as

exceeding the detection limit (DL) because the uncertainty multiplied by 1.65 was greater than

the specified required limit.   Refer to Table 2 for more detail of samples affected.

Several detected results for samples containing plutonium-239/240, and uranium-

235/236, were qualified as non-detect (U), because the activities are less than the corresponding

sample-specific critical level (Lc) value, which represents the minimum activity that can be

considered as statistically different from the blank results (i.e., uncertainty * 1.65 or 95%

probability).  Refer to Table 2 for more detail of samples affected.

Gamma Spectrometry

Two non-detect results for samples containing americium-241 were qualified as

exceeding the detection limit (DL) because the uncertainty multiplied by 1.65 was greater than

the specified required limit.   Refer to Table 2 for more detail of samples affected.

Several detected results for samples containing cesium-137, thorium-234, and uranium-

235, were qualified as non-detect (U), because the activities are less than the corresponding

sample-specific critical level (Lc) value, which represents the minimum activity that can be

considered as statistically different from the blank results (i.e., uncertainty * 1.65 or 95%

probability).  Refer to Table 2 for more detail of samples affected.

No other analytical deviations were encountered and no additional data qualification was

necessary.
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TABLE 2
SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical Deviation Qualification

SE-CR-02 Alpha
Spectrometry

Pu-239/240 Detection
Limit exceeded

Qualify non-detect
“DL”.

SE-DR-01,
SE-DR-04,
SE-CR-03

Alpha
Spectrometry

Pu-239/240 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SE-FD-02,
SE-DR-01

Alpha
Spectrometry

U-235/236 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SE-FD-02,
SE-DR-05

Gamma
Spectrometry

Am-241 Detection
Limit exceeded

Qualify non-detect
“DL”.

SE-CR-06,
SE-CR-04,
SE-CR-03

Gamma
Spectrometry

Cs-137 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SE-CR-06,
SE-FD-01,
SE-CR-01,
SE-FD-02,
SE-CR-04,
SE-CR-02
SE-DR-01,
SE-DR-02,
SE-DR-03,
SE-DR-05

Gamma
Spectrometry

Th-234 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

SE-CR-06,
SE-FD-02,
SE-DR-01

Gamma
Spectrometry

U-235 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

SE-DR-06,
SE-DR-04

Gamma
Spectrometry

Bi-212 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

Notes:

U - The radionuclide was analyzed for, but was not detected above the reported detection limit

(minimum detected activity or Lc).

J - The radionuclide was positively identified; the associated numerical value is the approximate

activity of the radionuclide in the sample.

DL - The radionuclide was not detected above the reported detection limit (or minimum detected

activity or uncertainty). However, the obtained detection limits (uncertainty x 1.65) are greater

than the required detection limits. The reported detection limit (or minimum detected activity) is

approximate and may or may not represent the actual limit of detection necessary to accurately

and precisely measure the radionuclide in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and

meet quality control criteria.  The presence or absence of the radionuclide cannot be verified.
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate

of Analysis).  All sediment sample results were reported in pCi/g by the laboratory.

6.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J) are considered conditionally usable, while

results qualified as rejected (R) are unusable.  All other sample results are usable as reported.
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1.0 INTRODUCTION

This Data Validation Report (DVR) is prepared in accordance with the project approved

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United

States Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.

2.0 ANALYTICAL PROCEDURES

The data being evaluated is from the September 9 to December 19, 2003 sampling of

investigative derived waste (IDW)/miscellaneous samples collected at the Shallow Land Disposal

Area (SLDA) site located in Parks Township, Armstrong County, Pennsylvania.  The laboratory

Sample Delivery Groups (SDGs) associated with these samples are 88073, 89765, 102689,

103198, 103302, 103440, 103442, and 104411. Table 1 provides a summary of the samples

collected for this SDG.  The potable water supply, tank water, drummed soil, and crushed stone

samples were analyzed by General Engineering Laboratories, Inc. (GEL) located in Charleston,

South Carolina.

The IDW/miscellaneous sample analyses were performed in accordance with United

States Environmental Protection Agency (USEPA), Test Methods for Evaluating Solid Waste,

Physical/Chemical Methods, SW-846, Final Update III, June 1997; USEPA Prescribed

Procedures for Measurement of Radioactivity in Drinking Water, EPA 600/4-80-032, August

1980; and U.S. Department of Energy (DOE) Environmental Measurements Laboratory (EML)

HASL-300 Series, 28th Edition, February 1997.  The samples were analyzed for the following

parameters and/or radionuclides of potential concern (ROPC).  Not all samples were analyzed for

all parameters and ROPC.

Parameter Method

Gamma Spectrometry (Cobalt-60, Cesium-137, HASL 4.5.2.3
Americium-241, Radium-226, Radium-228)
Isotopic Uranium (U-234, U-235, U-238) HASL U-02-RC-Mod
Isotopic Thorium (Th-230, Th-232) HASL Th-01-RC-Mod
Plutonium (Pu-239/240, Pu-241, Pu-242) HASL Pu-11-RC-Mod
Gross Alpha/Gross Beta USEPA 900.0
Priority Pollutant VOCs, SVOCs, Pest/PCBs, USEPA 8260B/8270C/8081A/
and Metals (13) 8082/6010B/7470A



88073 Supply-090903 PW 09/09/03 X X --- --- ---
89765 Supply-101003 PW 10/10/03 --- --- --- X ---

102689 Drummed Soil - 
Perimeter

Soil 11/24/03 --- X [gross 
alpha/beta, 

gamma spec 
(Cs-137 only, 
but report all 

hits)]

X (TCLP 
VOC/Metals 

only)

X (Cu, Fe, 
Mn, Ni, Zn 

only)

---

103198/103302 
(Rad)

Tank 1 Water AW 12/3-4/03 X X X --- ---

103443 Drummed Soil - 
Interior

Soil 12/09/03 --- X [gross 
alpha/beta, 

gamma spec 
(Cs-137 only)]

X (TCLP 
VOC/Metals 

only)

X (Cu, Fe, 
Mn, Ni, Zn 

only)

---

104411 CS-SS-01 Stone 12/18/03 X X --- --- ---

Notes:

* - The primary ROPC are U-234, U-235, U-238, Pu-239, Pu-241, Ra-228, Th-232, and Am-241.

X - Parameter requested.
--- - Parameter not requested or no comment.
PW - Potable Water Supply
PP - Priority Pollutant VOCs, SVOCs, Pest/PCBs, Metals (13)
TCLP/RCRA/PCB - Includes VOCs, SVOCs, Pests, Herbs, Metals, Reactivity, Corrosivity, Ignitability, PCBs
AW - Aqueous Waste
CS - Crushed Stone

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

** - The secondary ROPC are Cs-137, Co-60, Th-230, Ra-226, Pu-238, Pu-240, Pu-242, Gross Alpha and Gross Beta. 

SDG No.

Full Priority 
Pollutants 

(PP)Sample ID Matrix
Date of 

Collection
Primary 
ROPC*

Secondary 
ROPC** Comments

TCLP/ RCRA/ 
PCB

J:/11172781.00/excel/Sample and Analysis Summary - IDW-Misc - Table 1
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Parameter Method

Toxicity Characteristic Leaching Procedure USEPA 1311/8260B/6010B/
(TCLP) VOCs and Metals (8) 7470A
Total Copper, Iron, Manganese, Nickel, USEPA 6010B
and Zinc
Full TCLP USEPA 1311/8260B/8270C/

8081A/ 8151A/6010B/7470A
RCRA Characteristics (Corrosivity, Ignitability, USEPA 9045C/1010/
Reactivity) SW-846 Sec. 7.3
Polychlorinated Biphenyls (PCBs) USEPA 8082

The IDW/miscellaneous samples were collected from drummed soil and the site parking

lot stones. At a minimum these samples are analyses for the primary ROPCs: isotopic uranium,

plutonium-239/240, thorium-232, plutonium-241, amercium-241, and radium-228. Ten percent of

the samples were analyzed for the secondary ROPCs: cobalt-60, cesium-137, thorium-230,

radium-226, plutonium-238, plutonium-240, plutonium-242, gross alpha and gross beta.  For

gamma spectrometry, an extended list of radionuclides that may be potentially identified in the

sediment samples (beyond amercium-241, cobalt-60, cesium-137, radium-226, and radium-228)

were also reported by the laboratory.

In accordance with the project SAP, the data was reviewed/validated by a URS Project

Chemist following the guidelines established by: Science Applications International Corporation

(SAIC), Laboratory Data Validation Guidelines for Evaluating Radionuclide Analyses,

Document No. 143-20020404.001, Revision 07, April 4, 2002.  All samples were reviewed

independently (i.e., separately from the laboratory) for evaluation of data completeness,

verification of chain-of-custody forms for correctness, review of holding time criteria, and

assessment of quality control (QC) blanks for contamination. Additionally, a higher level of

review was performed on 10% of the environmental and QC samples collected during this

sampling event. This higher level of review included verification of instrument calibration,

assessment of laboratory precision and accuracy based upon duplicates and spike results,

verification of adherence to method specifications, and assessment of matrix interference.  Copies

of the validated analytical results [i.e., Certificates of Analysis (COA)] are presented in

Attachment A.  Support Documentation [i.e., case narratives, chain-of-custodies (COC), QC

summaries, extraction logs, etc.] is presented in Attachment B.
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3.0 DATA DELIVERABLE COMPLETENESS

The laboratory analytical reports were evaluated by URS against the Screening Data

Package requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic

data deliverables (EDDs) were verified for accuracy against the laboratory data packages.

4.0 ANALYTICAL DEVIATIONS

An analytical deviation is an activity not conducted in accordance with the approved SAP

(URS, August 2003) or procedures (e.g., analytical methods).  Analytical deviations were

encountered during analysis of some samples and are summarized in Table 2.  Table 2 identifies

the sample ID, fraction, analytical deviation encountered, and how the data was qualified as a

result of the data validation.  Only sample and QC results where deviations occurred, and

required data to be qualified, are discussed in this section and summarized in Table 2.

Alpha Spectrometry

Three non-detect results for samples containing uranium-235/236, plutonium-239/240,

and plutonium-242 as rejected (R), because the absolute value of the negative result was greater

than the corresponding uncertainty value, which indicates improper instrument blank correction.

Refer to Table 2 for more detail of sample affected.

Several detected results for samples containing plutonium-238, thorium-230, and

thorium-234 were qualified as non-detect (U), because the activity is less than the corresponding

sample-specific critical level (Lc) value, which represents the minimum activity that can be

considered as statistically different from the blank results (i.e., uncertainty * 1.65 or 95%

probability).  Refer to Table 2 for more detail of samples affected.

One detected result for sample containing thorium-230 and on detected result for

uranium-233/234 were qualified estimated (J) due to preparation blank contamination.  Refer to

Table 2 for more detail of samples affected.
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Gamma Spectrometry

Several non-detect results for samples containing americium, cobalt-60, cesium-137, and

radium-228 were qualified as exceeding the detection limit (DL) because the uncertainty

multiplied by 1.65 was greater than the specified required limit.   Refer to Table 2 for more detail

of samples affected.

One detected result for a sample containing radium-228 was qualified estimated (J) due

to preparation blank contamination.  Refer to Table 2 for more detail of samples affected.

Three detected results for a sample containing Pb-212, Pb-214, and Ra-226 were

qualified as non-detect (U), because the activity is less than the corresponding sample-specific

critical level (Lc) value, which represents the minimum activity that can be considered as

statistically different from the blank results (i.e., uncertainty * 1.65 or 95% probability).  Refer to

Table 2 for more detail of sample affected.

No other analytical deviations were encountered and no additional data qualification was

necessary.

Gas Flow Proportional Counting

One detected result for an aqueous sample containing radium-228 was qualified

estimated (J) due to preparation blank contamination.  Refer to Table 2 for more detail of samples

affected.

One detected result for a soil sample containing gross alpha was qualified estimated (J)

due to QC duplicate imprecision.  The Relative Error Ratio (RER) between the sample and it’s

matrix duplicate (MD) was greater than 1.0.  Refer to Table 2 for more detail of sample affected.

Support documentation (i.e., QC summary) is presented in Attachment B.
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Priority Pollutant (PP) Volatiles

The initial calibration (ICAL) associated with one aqueous sample exhibited poor

instrument response [i.e., average relative response factor (RRF) <0.05] for acrolein, acetonitrile,

and 2-chloroethyl-vinyl ether.  The non-detect results were rejected (R). Refer to Table 2 for

more detail of sample affected. Support documentation (i.e., Form 5 and Form 6) is presented in

Attachment B.

Priority Pollutant (PP) Semivolatiles

The initial analysis of one aqueous sample exhibited a poor acid-phenol (AP) surrogate

recovery (i.e., <10%) for phenol-d5.  The resulting re-extraction/reanalysis exhibited compliant

AP surrogate recoveries, but the re-extraction exceeded technical holding time (i.e., 7 days to

extract from collection) by 3 days.  The initial non-detect AP results were rejected (R), while the

non-detect re-extracted AP results were estimated (UJ) due to the extended holding time. Refer to

Table 2 for more detail of sample affected. Support documentation (i.e., Form 2 and extraction

log) is presented in Attachment B.

The continuing calibration (CCAL) associated with one aqueous sample exceeded QC

limits (i.e., >25% difference) for 3,3’-dichlorobenzidine.  The non-detect result was qualified

estimated (UJ).  Refer to Table 2 for more detail of the sample affected.  Support documentation

(i.e., Form 5 and Form 7) is presented in Attachment B.

PP Pesticides

The percent difference (%D) between the dual-column analyses of 4,4’-DDE for one

aqueous sample was above QC limits (i.e., >25%).  The detected result was qualified estimated

(J). Refer to Table 2 for more detail of the sample affected.  Support documentation (i.e., Form

10) is presented in Attachment B.
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PCBs

The initial analysis of one aqueous sample exhibited a poor surrogate recoveries (i.e.,

<10%) for tetrachloro-m-xylene and decachlorobiphenyl.  The resulting re-extraction/reanalysis

exhibited compliant surrogate recoveries, but the re-extraction exceeded technical holding time

(i.e., 7 days to extract from collection) by 7 days.  The initial non-detect results were rejected (R),

while the non-detect re-extracted results were estimated (UJ) due to the extended holding time.

Refer to Table 2 for more detail of sample affected. Support documentation (i.e., Form 2 and

extraction log) is presented in Attachment B.

The initial analysis of one aqueous sample exhibited low surrogate recoveries (i.e.,

<10%) for decachlorobiphenyl.  The resulting re-extraction/reanalysis exhibited similar surrogate

recoveries.  The initial non-detect results were estimated (UJ) due to the extended holding time.

Refer to Table 2 for more detail of sample affected. Support documentation (i.e., Form 2) is

presented in Attachment B.

Total Metals

The MD of one soil sample exceeded relative percent difference (RPD) QC limits (i.e.,

>35%) for copper, iron, manganese, and nickel. The detected results were qualified estimated (J).

Refer to Table 2 for more detail of the sample affected.  Support documentation (i.e., Form 6) is

presented in Attachment B.

The MD of one soil sample exceeded RPD QC limits (i.e., >35%) for copper, nickel, and

zinc. The detected results were qualified estimated (J). Refer to Table 2 for more detail of the

sample affected.  Support documentation (i.e., Form 6) is presented in Attachment B.

TCLP Volatiles

The VOC CCALs associated with three samples exceeded QC limits (i.e., >25%

difference) for tetrachloroethene and/or carbon tetrachloride.  The non-detect results were

qualified estimated (UJ).  Refer to Table 2 for more detail of the samples affected.  Support

documentation (i.e., Form 5 and Form 7) is presented in Attachment B.
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TCLP Metals

The matrix spike (MS) of one soil sample exhibited low percent recoveries (i.e., <75%)

for silver and mercury.  The non-detect results were qualified estimated (UJ).  Refer to Table 2

for more detail of the sample affected.  Support documentation (i.e., Form 5A) is presented in

Attachment B.

RCRA Characteristics

The corrosivity (as pH) analysis of one aqueous sample exceeded technical holding time

(i.e., analyze immediately after collection) by 7 days.  The pH result was estimated (J) due to the

extended holding time. Refer to Table 2 for more detail of sample affected.
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TABLE 2

SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical Deviation Qualification

Supply-090903 Alpha
Spectrometry

U-233/234
contamination in QC
blank

Qualify “J” at
quantified value

CS-SS-01 Alpha
Spectrometry

Improper instrument
blank subtraction for U-
235/236

Qualify non-detect “R”.

CS-SS-01 Alpha
Spectrometry

Pu-238 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

Tank 1 Water Alpha
Spectrometry

Improper instrument
blank subtraction for
Pu-239/240 and Pu-242.

Qualify non-detect “R”.

Tank 1 Water Alpha
Spectrometry

Pu-241 Detection Limit
exceeded

Qualify non-detect
“DL”.

CS-SS-01 Alpha
Spectrometry

Th-230 contamination
in QC blank

Qualify “J” at
quantified value.

Tank 1 Water Alpha
Spectrometry

Th-230 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

Drummed Soil - Perimeter Alpha
Spectrometry

Th-234 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

CS-SS-01 Gamma
Spectrometry

Am-241 Detection
Limit exceeded

Qualify non-detect
“DL”.

Tank 1 Water Gamma
Spectrometry

Cs-137, Co-60, and Ra-
228 Detection Limit
exceeded

Qualify non-detect
“DL”.

Tank 1 Water Gamma
Spectrometry

Pb-212, Pb-214, and Ra-
226 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

CS-SS-01 Gamma
Spectrometry

Ra-228 contamination
in QC blank

Qualify “J” at
quantified value.

Supply-090903 Gas Flow
Proportional

Ra-228 contamination
in QC blank

Qualify “J” at
quantified value

Drummed Soil - Interior Gas Flow
Proportional

MD RER >1.0 for gross
alpha

Qualify “J” at
quantified value.

Supply-090903 PP VOCs RRF <0.05 for acrolein,
acrylonitrile, an 2-
chloroethylvinyl ether

Qualify non-detect “R”.

Initial AP surrogate
%Rs <10%.

Qualify initial non-
detect AP compounds
“R”.

Re-extraction holding
time exceedance for AP
compounds

Qualify re-extraction
non-detects “UJ”.

Supply-090903 PP SVOCs

Continuing calibration
>25%D for 3,3’-
dichlorobenzidine

Qualify non-detect
“UJ”.
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Sample ID Fraction Analytical Deviation Qualification

Supply-090903 PP Pesticides Dual-column %D >25%
for 4,4’-DDE

Qualify “J” at
quantified value.

Initial surrogate %Rs
<10%.

Qualify initial non-
detect AP compounds
“R”.

Supply-090903 PCBs

Re-extraction holding
time exceedance for AP
compounds

Qualify re-extraction
non-detects “UJ”.

Tank 1 Water PCBs Initial surrogate %Rs
below QC limits

Qualify initial non-
detect compounds
“UJ”.

Drummed Soil – Perimeter,
Tank 1 Water,
Drummed Soil - Interior

TCLP VOCs Continuing calibration
>25%D for carbon
tetrachloride

Qualify non-detect
“UJ”.

Drummed Soil - Interior TCLP VOCs Continuing calibration
>25%D for carbon
tetrachloride and
tetrachloroethene

Qualify non-detect
“UJ”.

Drummed Soil - Interior TCLP Metals MS %R <75% for silver
and mercury

Drummed Soil - Perimeter Total Metals MD RPD >35% for
copper, iron,
manganese, and nickel

Qualify “J” at
quantified value

Drummed Soil - Interior Total Metals MD RPD >35% for
copper, nickel, and zinc

Qualify “J” at
quantified value

Tank 1 Water RCRA Holding time
exceedance for
corrosivity (as pH)

Qualify “J” at
quantified value.

Notes:

U - The radionuclide was analyzed for, but was not detected above the reported detection limit

(minimum detected activity or Lc).

J - The radionuclide was positively identified; the associated numerical value is the approximate

activity of the radionuclide in the sample.

DL - The radionuclide was not detected above the reported detection limit (or minimum detected

activity or uncertainty). However, the obtained detection limits (uncertainty x 1.65) are greater

than the required detection limits. The reported detection limit (or minimum detected activity) is

approximate and may or may not represent the actual limit of detection necessary to accurately

and precisely measure the radionuclide in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and

meet quality control criteria.  The presence or absence of the radionuclide cannot be verified.
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate

of Analysis).  All IDW sample results were reported in pCi/g by the laboratory.

6.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J and UJ) are considered conditionally usable,

while results qualified as rejected (R) are unusable.  All other sample results are usable as

reported.
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ATTACHMENT A

VALIDATED ANALYTICAL RESULTS

(CERTIFICATES OF ANALYSIS)
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ATTACHMENT B

SUPPORT DOCUMENTATION
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TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-01 ASL-01 ASL-01 ASL-01 ASL-01
Sample ID ASL-01 ASL-01 ASL-01-090203 ASL-01-090903 ASL-01-090903

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Depth Interval (ft) - - - - -

Date Sampled 08/26/2003 08/26/2003 09/02/2003 09/09/2003 09/09/2003

Parameter Units Criteria*

(2-1) (2-1)

Radionuclides
Americium 241 uCi/mL 2.00E-14 9.22E-16 U NA NA NA NA
Cesium 137 uCi/mL - 4.33E-15 U 4.12E-15 U 6.37E-15 U 6.06E-15 U 7.10E-15 U
Cobalt 60 uCi/mL - 4.51E-15 U 6.46E-15 U 9.73E-15 U 9.34E-15 U 8.81E-15 U
Gross Alpha uCi/mL 7.50E-13 1.16E-15 ± 7.44E-16 4.07E-15 ± 1.11E-15 3.21E-15 ± 1.09E-15 1.74E-15 U 1.69E-15 U
Gross Beta uCi/mL 5.00E-13 2.23E-14 ± 1.36E-15 3.21E-14 ± 1.71E-15 2.56E-14 ± 2.64E-15 1.97E-14 ± 2.33E-15 2.11E-14 ± 2.27E-15
Radium 226 uCi/mL - 2.79E-15 ± 2.05E-15 4.61E-15 U 7.73E-15 U 7.11E-15 U 5.23E-15 U
Radium 228 uCi/mL 2.00E-12 1.24E-15 ± 6.44E-16 1.47E-15 U 2.06E-15 ± 1.11E-15 2.76E-15 J ± 1.35E-15 2.50E-15 U
Thorium 230 uCi/mL 2.00E-14 NA NA NA NA 9.10E-15 J ± 5.09E-15
Thorium 232 uCi/mL 4.00E-15 NA NA NA NA 1.26E-15 U
Uranium 233/234 uCi/mL 8.00E-13 NA 6.91E-16 U 1.71E-15 U 1.30E-15 U NA
Uranium 235/236 uCi/mL 3.00E-12 NA 4.77E-16 U 1.80E-15 U 9.91E-16 U NA
Uranium 238 uCi/mL 3.00E-12 NA 4.03E-16 U 1.64E-15 U 1.30E-15 U NA

*Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.
R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria.  The presence or absence of the radionuclide cannot be verified.
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TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-01 ASL-02 ASL-02 ASL-02 ASL-02
Sample ID ASL-01-091603 ASL-02 ASL-02 ASL-02-090203 ASL-02-090903

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Depth Interval (ft) - - - - -

Date Sampled 09/16/2003 08/26/2003 08/26/2003 09/02/2003 09/09/2003

Parameter Units Criteria*

(2-1)

Radionuclides
Americium 241 uCi/mL 2.00E-14 NA NA 1.04E-15 U NA NA
Cesium 137 uCi/mL - 7.02E-15 U 4.70E-15 U 4.17E-15 U 5.65E-15 U 6.73E-15 U
Cobalt 60 uCi/mL - 8.84E-15 U 3.89E-15 U 4.75E-15 U 7.04E-15 U 9.07E-15 U
Gross Alpha uCi/mL 7.50E-13 1.85E-15 U 2.30E-15 ± 9.24E-16 2.53E-15 ± 8.36E-16 2.40E-15 ± 1.15E-15 2.18E-15 U
Gross Beta uCi/mL 5.00E-13 2.22E-14 ± 2.58E-15 2.88E-14 ± 1.63E-15 2.71E-14 ± 1.49E-15 2.40E-14 ± 2.59E-15 1.60E-14 ± 2.43E-15
Radium 226 uCi/mL - 5.88E-15 U 4.96E-15 U 4.53E-15 U 8.48E-15 ± 5.12E-15 6.15E-15 ± 3.84E-15
Radium 228 uCi/mL 2.00E-12 1.91E-15 U 1.24E-15 U 1.16E-15 U 1.89E-15 U 2.26E-15 U
Thorium 230 uCi/mL 2.00E-14 NA NA NA NA NA
Thorium 232 uCi/mL 4.00E-15 NA NA NA NA NA
Uranium 233/234 uCi/mL 8.00E-13 1.99E-15 U 5.62E-16 U NA 1.46E-15 U 1.41E-15 U
Uranium 235/236 uCi/mL 3.00E-12 1.60E-15 U 1.05E-15 U NA 1.34E-15 U 1.42E-15 U
Uranium 238 uCi/mL 3.00E-12 1.10E-15 U 9.03E-16 UR NA 1.46E-15 U 6.82E-16 U

*Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.
R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria.  The presence or absence of the radionuclide cannot be verified.
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TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-02 ASL-02 ASL-03 ASL-03 ASL-03
Sample ID ASL-02-090903 ASL-02-091603 ASL-03 ASL-03 ASL-03-090203

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Depth Interval (ft) - - - - -

Date Sampled 09/09/2003 09/16/2003 08/26/2003 08/26/2003 09/02/2003

Parameter Units Criteria*

(2-1) (2-1)

Radionuclides
Americium 241 uCi/mL 2.00E-14 NA NA 8.82E-16 U NA NA
Cesium 137 uCi/mL - 7.17E-15 U 6.42E-15 U 4.64E-15 U 3.59E-15 U 5.59E-15 U
Cobalt 60 uCi/mL - 8.22E-15 U 8.70E-15 U 6.20E-15 U 3.99E-15 U 1.03E-14 U
Gross Alpha uCi/mL 7.50E-13 1.87E-15 U 2.33E-15 U 1.19E-15 U 1.95E-15 ± 8.86E-16 1.80E-15 ± 1.05E-15
Gross Beta uCi/mL 5.00E-13 1.89E-14 ± 2.21E-15 2.21E-14 ± 2.65E-15 1.71E-14 ± 1.26E-15 2.39E-14 ± 1.37E-15 2.44E-14 ± 2.53E-15
Radium 226 uCi/mL - 5.83E-15 U 5.49E-15 U 4.28E-15 U 4.33E-15 U 7.78E-15 U
Radium 228 uCi/mL 2.00E-12 2.55E-15 U 2.01E-15 U 1.67E-15 ± 8.20E-16 1.12E-15 ± 6.44E-16 1.63E-15 U
Thorium 230 uCi/mL 2.00E-14 5.15E-15 J ± 2.97E-15 NA NA NA NA
Thorium 232 uCi/mL 4.00E-15 1.94E-15 U NA NA NA NA
Uranium 233/234 uCi/mL 8.00E-13 NA 1.84E-15 U NA 5.89E-16 U 2.01E-15 ± 1.27E-15
Uranium 235/236 uCi/mL 3.00E-12 NA 1.27E-15 U NA 5.07E-16 U 1.17E-15 U
Uranium 238 uCi/mL 3.00E-12 NA 1.08E-15 U NA 4.54E-16 U 9.87E-16 U

*Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.
R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria.  The presence or absence of the radionuclide cannot be verified.
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TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-03 ASL-03 ASL-03 ASL-04 ASL-04
Sample ID ASL-03-090903 ASL-03-090903 ASL-03-091603 ASL-04 ASL-04

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Depth Interval (ft) - - - - -

Date Sampled 09/09/2003 09/09/2003 09/16/2003 08/26/2003 08/26/2003

Parameter Units Criteria*

(2-1) (2-1)

Radionuclides
Americium 241 uCi/mL 2.00E-14 NA NA NA NA 7.49E-16 U
Cesium 137 uCi/mL - 8.40E-15 U 6.94E-15 U 8.56E-15 U 4.93E-15 U 3.96E-15 U
Cobalt 60 uCi/mL - 7.42E-15 U 9.86E-15 U 9.94E-15 U 6.45E-15 U 3.78E-15 U
Gross Alpha uCi/mL 7.50E-13 1.63E-15 U 5.17E-15 ± 1.38E-15 1.92E-15 U 1.94E-15 ± 8.22E-16 2.24E-15 ± 8.43E-16
Gross Beta uCi/mL 5.00E-13 2.20E-14 ± 2.42E-15 2.40E-14 ± 2.73E-15 2.15E-14 ± 2.68E-15 2.50E-14 ± 1.46E-15 2.80E-14 ± 1.49E-15
Radium 226 uCi/mL - 6.05E-15 U 6.08E-15 U 5.57E-15 U 4.61E-15 U 4.02E-15 U
Radium 228 uCi/mL 2.00E-12 2.72E-15 J ± 1.31E-15 2.23E-15 J ± 1.18E-15 2.05E-15 U 1.10E-15 U 2.11E-15 ± 7.28E-16
Thorium 230 uCi/mL 2.00E-14 4.83E-15 J ± 2.59E-15 NA NA NA NA
Thorium 232 uCi/mL 4.00E-15 2.12E-15 U NA NA NA NA
Uranium 233/234 uCi/mL 8.00E-13 NA 9.75E-16 ± 8.78E-16 1.51E-15 U 3.80E-16 U NA
Uranium 235/236 uCi/mL 3.00E-12 NA 5.86E-16 U 2.79E-15 U 4.63E-16 U NA
Uranium 238 uCi/mL 3.00E-12 NA 2.34E-15 ± 1.38E-15 2.43E-15 UR 4.25E-16 U NA

*Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.
R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria.  The presence or absence of the radionuclide cannot be verified.
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TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-04 ASL-04 ASL-04 ASL-04 ASL-05
Sample ID ASL-04-090203 ASL-04-090903 ASL-04-090903 ASL-04-091603 ASL-05

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Depth Interval (ft) - - - - -

Date Sampled 09/02/2003 09/09/2003 09/09/2003 09/16/2003 08/26/2003

Parameter Units Criteria*

(2-1)

Radionuclides
Americium 241 uCi/mL 2.00E-14 NA NA NA NA NA
Cesium 137 uCi/mL - 9.02E-15 U 7.24E-15 U 8.56E-15 U 7.15E-15 U 6.63E-15 U
Cobalt 60 uCi/mL - 9.41E-15 U 8.22E-15 U 9.68E-15 U 7.44E-15 U 4.65E-15 UR
Gross Alpha uCi/mL 7.50E-13 2.87E-15 U 1.86E-15 U 1.66E-15 U 2.21E-15 U 2.52E-15 ± 8.94E-16
Gross Beta uCi/mL 5.00E-13 2.14E-14 ± 3.04E-15 1.73E-14 ± 2.36E-15 1.63E-14 ± 2.26E-15 2.24E-14 ± 2.69E-15 2.79E-14 ± 1.53E-15
Radium 226 uCi/mL - 8.40E-15 U 5.95E-15 U 5.99E-15 U 6.88E-15 ± 3.77E-15 4.02E-15 U
Radium 228 uCi/mL 2.00E-12 2.10E-15 U 3.05E-15 J ± 1.33E-15 2.75E-15 J ± 1.28E-15 1.85E-15 U 1.30E-15 U
Thorium 230 uCi/mL 2.00E-14 NA NA 4.86E-15 J ± 3.05E-15 NA NA
Thorium 232 uCi/mL 4.00E-15 NA NA 2.08E-15 U NA NA
Uranium 233/234 uCi/mL 8.00E-13 1.58E-15 U 1.49E-15 U NA 1.72E-15 U 3.34E-16 U
Uranium 235/236 uCi/mL 3.00E-12 1.48E-15 U 1.28E-15 U NA 1.48E-15 U 5.14E-16 U
Uranium 238 uCi/mL 3.00E-12 7.83E-16 ± 7.87E-16 5.51E-16 U NA 1.32E-15 U 4.39E-16 U

*Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.
R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria.  The presence or absence of the radionuclide cannot be verified.

N:\11171431.00000\Excel\AIR_SAMPLES.xls10/31/2003



TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-05 ASL-05 ASL-05 ASL-05 ASL-05
Sample ID ASL-05 ASL-05-090203 ASL-05-090903 ASL-05-090903 ASL-05-091603

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Depth Interval (ft) - - - - -

Date Sampled 08/26/2003 09/02/2003 09/09/2003 09/09/2003 09/16/2003

Parameter Units Criteria*

(2-1) (2-1)

Radionuclides
Americium 241 uCi/mL 2.00E-14 3.67E-16 U NA NA NA NA
Cesium 137 uCi/mL - 4.83E-15 U 7.60E-15 U 8.18E-15 U 7.14E-15 U 7.07E-15 U
Cobalt 60 uCi/mL - 5.10E-15 U 6.79E-15 U 9.08E-15 U 7.38E-15 U 6.34E-15 U
Gross Alpha uCi/mL 7.50E-13 2.11E-15 ± 7.266E-16 1.87E-15 ± 8.03E-16 2.76E-15 U 1.55E-15 U 2.65E-15 ± 1.39E-15
Gross Beta uCi/mL 5.00E-13 2.36E-14 ± 1.43E-15 1.83E-14 ± 2.37E-15 2.15E-14 ± 2.48E-15 1.84E-14 ± 2.37E-15 2.19E-14 ± 2.97E-15
Radium 226 uCi/mL - 4.65E-15 U 7.63E-15 U 6.35E-15 U 6.24E-15 U 6.09E-15 U
Radium 228 uCi/mL 2.00E-12 1.96E-15 ± 7.45E-16 1.77E-15 U 2.34E-15 U 1.87E-15 U 2.10E-15 U
Thorium 230 uCi/mL 2.00E-14 NA NA NA 8.80E-15 J ± 5.20E-15 NA
Thorium 232 uCi/mL 4.00E-15 NA NA NA 2.75E-15 U NA
Uranium 233/234 uCi/mL 8.00E-13 NA 1.13E-15 U 1.67E-15 U NA 1.33E-15 U
Uranium 235/236 uCi/mL 3.00E-12 NA 1.26E-15 U 1.36E-15 U NA 1.62E-15 U
Uranium 238 uCi/mL 3.00E-12 NA 9.56E-16 U 1.36E-15 U NA 1.49E-15 U

*Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.
R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria.  The presence or absence of the radionuclide cannot be verified.
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1.0 INTRODUCTION

This Data Validation Report (DVR) is prepared in accordance with the project approved

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United

States Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.

2.0 ANALYTICAL PROCEDURES

The data being evaluated is from the August 26 through September 16, 2003 weekly

sampling of five site-perimeter air stations at the Shallow Land Disposal Area (SLDA) site located

in Parks Township, Armstrong County, Pennsylvania.  The laboratory Sample Delivery Groups

(SDG) associated with these samples are 88063, 88069, 88071, and 88184.  Table 1 provides a

summary of the air-filter samples collected at the SLDA site.  The air-filter samples were analyzed

by General Engineering Laboratories, Inc. (GEL) located in Charleston, South Carolina.

The air-filter sample analyses were performed in accordance with United States

Environmental Protection Agency (USEPA), Prescribed Procedures for Measurement of

Radioactivity in Drinking Water, EPA 600/4-80-032, August 1980 and U.S. Department of Energy

(DOE) Environmental Measurements Laboratory (EML) HASL-300 Series, 28th Edition, February

1997.  The air-filter samples were analyzed for the following parameters [or radionuclides of

potential concern (ROPC)].  Not all air-filter samples were analyzed for all ROPC.

Parameter (ROPC) Method

Gross Alpha/Beta Activity EPA 900.0
Gamma Spectrometry (Cobalt-60, Cesium-137) EPA 901.1
Isotopic Uranium (U-234, U-235, U-238) HASL U-02-RC-Mod
Radium (Ra)-226 EPA 903.1
Radium (Ra)-228 EPA 904.0
Americium (Am)-241 HASL Am-05-RC-Mod
Isotopic Thorium (Th-230, Th-232) HASL Th-01-RC-Mod

Two air-filter pumps are located at each site-perimeter air station, hence, two filters were

collected weekly from each air station.  At a minimum, all air-filter samples (i.e., filter #1) were

analyzed for the following primary ROPC: gross alpha/beta, Co-60, Cs-137, Ra-226, Ra-228, and



88069 ASL-01 Air 8/26/2003 X X (Am-241) ---
ASL-02 Air 8/26/2003 X X (Am-241) ---
ASL-03 Air 8/26/2003 X X (Am-241) ---
ASL-04 Air 8/26/2003 X X (Am-241) ---
ASL-05 Air 8/26/2003 X X (Am-241) ---

88063 ASL-01-090203 Air 9/2/2003 X --- ---
ASL-02-090203 Air 9/2/2003 X --- ---
ASL-03-090203 Air 9/2/2003 X --- ---
ASL-04-090203 Air 9/2/2003 X --- ---
ASL-05-090203 Air 9/2/2003 X --- ---

88071 ASL-01-090903 Air 9/9/2003 X X (Iso-Th) ---
ASL-02-090903 Air 9/9/2003 X X (Iso-Th) ---
ASL-03-090903 Air 9/9/2003 X X (Iso-Th) ---
ASL-04-090903 Air 9/9/2003 X X (Iso-Th) ---
ASL-05-090903 Air 9/9/2003 X X (Iso-Th) ---

88184 ASL-01-091603 Air 9/16/2003 X --- ---
ASL-02-091603 Air 9/16/2003 X --- ---
ASL-03-091603 Air 9/16/2003 X --- ---
ASL-04-091603 Air 9/16/2003 X --- ---
ASL-05-091603 Air 9/16/2003 X --- ---

Notes:

X - Parameter requested.
--- - Parameter not requested or no comment.

N:\11172781.00000\EXCEL\[Sample and Analysis Summary - Air 0826-091603.xls]Air Volume Calulations

TABLE 1

* - The primary radionuclides of potential concern (ROPC) are gross alpha/beta, gamma spec (Co-60, Cs-137), Ra-226 
(radon emnantion), Ra-228 (lucas cell), and isotopic uranium (U-234, U-235, U-238).     

** - The secondary ROPC are gross alpha/beta, gamma spec (Co-60, Cs-137), Ra-226 (radon emnantion), Ra-228 (lucas 
cell), and Am-241 (or isotopic thorium - Th-230 and Th-232).

SDG No. Sample ID Matrix
Date of 

Collection
Primary 
ROPC*

Secondary 
ROPC** Comments

SAMPLE AND ANALYSIS SUMMARY
SLDA

*** - For weekly air samples, 2 filters were collected from each site perimeter station location (5 total). Filter #1 was analyzed 
for gross alpha/beta, gamma spec, Ra-226, Ra-228, and isotopic uranium, while filter #2 was analyzed (if necessary) for 
gross alpha/beta, gamma spec, Ra-226, Ra-228, and Am-241 (or isotopic thorium).  Am-241 and isotopic thorium are 
collected monthly, but not in the same week.
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isotopic uranium.  On a monthly basis, filter #2 was also analyzed for the primary ROPC (excluding

isotopic uranium) and Am-241 (or isotopic thorium).  Duplication of analyses on filter #2 were

performed in order to establish correlation on the same filter between Am-241 (or isotopic thorium)

and gross alpha/beta, Ra-226, and Ra-228.

In accordance with the project SAP, the data was reviewed/validated by a URS Project

Chemist following the guidelines established by: Science Applications International Corporation

(SAIC), Laboratory Data Validation Guidelines for Evaluating Radionuclide Analyses, Document

No. 143-20020404.001, Revision 07, April 4, 2002.  All samples were reviewed independently (i.e.,

separately from the laboratory) for evaluation of data completeness, verification of chain-of-custody

forms for correctness, review of holding time criteria, and assessment of QC blanks for

contamination. Additionally, a higher level of review was performed on 10% of the environmental

and QC samples collected during this sampling event.  This higher level of review included

verification of instrument calibration, assessment of laboratory precision and accuracy based upon

duplicates and spike results, verification of adherence to method specifications, and assessment of

matrix interference.  Copies of the validated analytical results (i.e., Certificates of Analysis) are

presented in Attachment A.  Support Documentation [i.e., chain-of-custodies, tabulated air volume

conversion calculations (pCi/filter to µCi/mL), and field notes (sample collection times and flow

rates)] is presented in Attachment B.

3.0 DATA DELIVERABLE COMPLETENESS

The laboratory analytical reports were evaluated by URS against the Screening Data Package

requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic data

deliverables (EDDs) were verified for accuracy against the laboratory data packages.

4.0 ANALYTICAL DEVIATIONS

An analytical deviation is an activity not conducted in accordance with the approved SAP

(URS, August 2003) or procedures (e.g., analytical methods).  Analytical deviations were

encountered during analysis of some samples and are summarized in Table 2.  Table 2 identifies the

sample ID, fraction, analytical deviation encountered, and how the data was qualified as a result of
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the data validation.  Only sample and QC results where deviations occurred, and required data to be

qualified, are discussed in this section and summarized in Table 2.

Alpha Spectrometry

The non-detect uranium-238 results for samples ASL-01-090203 (lab ID 88063001), ASL-02

(collected on 08/26/03, lab ID 88069002), and ASL-03-091603 (lab ID 88184003) were rejected (R),

because the absolute values of the negative results were greater than the corresponding uncertainty

values, which indicates improper instrument blank correction, as summarized in Table 2.

The detected Am-241 result for sample ASL-05 (collected on 08/26/03, lab ID 88069010)

and the detected U-238 result for sample ASL-04-090903 (lab ID 88071004) were qualified as non-

detect (U), because the activities are less than the corresponding uncertainty values, as summarized

in Table 2.  This indicates the sample counts were less than 95% confidence of positive detection.

The detected Ra-228 results (for filter #1 and #2) for samples ASL-01-090903 (lab ID

88071001), ASL-03-090903 (lab IDs 88071003 and 88071008), and ASL-04-090903 (lab IDs

88071004 and 88071009) were qualified estimated (J) due to preparation blank contamination,

because the activities were less than 5 times the blank activity, as summarized in Table 2.

The detected Th-230 results for samples ASL-01-090903 through ASL-05-090903 (lab IDs

88071006 through 88071010) were qualified estimated (J) due to preparation blank contamination,

because the activities were less than 5 times the blank activity, as summarized in Table 2.

Gamma Spectrometry

The non-detect Co-60 result for sample ASL-05 (collected on 08/26/03 for filter #1, lab ID

88069005) was rejected (R) because the absolute value of the negative result was greater than the

corresponding uncertainty value, as summarized in Table 2.  This indicates improper instrument

blank correction.

No other analytical deviations were encountered and no additional data qualification was

necessary.
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TABLE 2

SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical Deviation Qualification

ASL-01-090203 (8806301)
ASL-02 (08/26/03, 88069002),
ASL-03-091603 (88184003)

Alpha
Spectrometry

Improper instrument
blank subtraction for U-
238

Qualify non-detect “R”.

ASL-05 (08/26/03, 88069010) Alpha
Spectrometry

Am-241 result < 2σ
uncertainty (or <95%
confidence limit)

Qualify detect “U”.

ASL-04-090903 (88071004) Alpha
Spectrometry

U-238 result < 2σ
uncertainty (or <95%
confidence limit)

Qualify detect “U”.

Filter #1 for ASL-01-090903
(88071001), ASL-03-090903
(88071003), ASL-04-090903
(88071004); Filter #2 for ASL-
03-090903 (88071008), ASL-
04-090903 (88071009)

Alpha
Spectrometry

Ra-228 contamination in
QC blank

Qualify “J” at
quantified value.

ASL-01-090903 through  ASL-
05-090903 (88071006 –
88071010)

Alpha
Spectrometry

Th-230 contamination in
QC blank

Qualify “J” at
quantified value.

ASL-05 (08/26/03, 88069005) Gamma
Spectrometry

Improper instrument
blank subtraction for
Co-60

Qualify non-detect “R”.

Notes:

U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or

minimum detected activity).

J - The radionuclide was positively identified; the associated numerical value is the approximate activity

of the radionuclide in the sample.

UJ - The radionuclide was not detected above the reported detection limit (or minimum detected activity).

However, the reported detection limit (or minimum detected activity) is approximate and may or may

not represent the actual limit of detection necessary to accurately and precisely measure the

radionuclide in the sample.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet

quality control criteria.  The presence or absence of the radionuclide cannot be verified.
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate of

Analysis).  All air-filter sample results were reported in pCi/filter by the laboratory.

6.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J) are considered conditionally usable, while

rejected (R) results are unusable.  All other sample results are usable as reported.
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TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-01 ASL-01 ASL-01 ASL-01 ASL-01
Lab Sample ID 88985007 88686001 88686007 8898501 89547001 / 89090001

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Filter No.* 2 1 2 1 1

Date Sampled 9/23/2003 9/23/2003 9/23/2003 9/23/2003 9/30/2003

Parameter Units Criteria**
Radionuclides

Americium 241 uCi/mL 2.00E-14 NA NA 1.11E-15 U NA NA
Cesium 137 uCi/mL - 1.95E-15 U NA NA 2.84E-15 U 1.93E-15 U
Cobalt 60 uCi/mL - 2.30E-15 U NA NA 3.53E-15 U 2.80E-15 U
Gross Alpha uCi/mL 7.50E-13 3.83E-16 U NA NA 8.97E-16 ± 4.07E-16 3.66E-16 U
Gross Beta uCi/mL 5.00E-13 1.78E-14 ± 1.54E-15 NA NA 1.90E-14 ± 1.31E-15 1.73E-14 ± 1.48E-15
Radium 226 uCi/mL - NA 3.97E-15 U 7.47E-15 J ± 3.51E-15 NA 9.78E-15 J ± 4.23E-15
Radium 228 uCi/mL 2.00E-12 NA 2.83E-15 ± 1.68E-15 2.58E-15 U NA 3.02E-15 U
Thorium 230 uCi/mL 2.00E-14 NA NA NA NA NA
Thorium 232 uCi/mL 4.00E-15 NA NA NA NA NA
Uranium 233/234 uCi/mL 3.00E-12 NA 5.25E-16 U NA NA 1.39E-15 U
Uranium 235/236 uCi/mL 3.00E-12 NA 6.40E-16 U NA NA 1.92E-15 U
Uranium 238 uCi/mL 3.00E-12 NA 5.25E-16 U NA NA 6.70E-16 U

**Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.

*For each weekly sampling event, 2 air filters, representing the same site-perimeter location (5 total) and time period, were collected. Filter #1 was analyzed for Cs-137, Co-60, gross alpha/beta, Ra-226, Ra-228, and 

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria, therefore, the presence or absence of the radionuclide cannot be verified in the sample.
DL - The uncertainty, associated with the non-detect result, when multiplied by 1.65 was greater than the project-specific reporting limit.

 11172781.00000\EXCEL\Air results - 0923 to 101403



TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-01 ASL-01 ASL-01 ASL-02 ASL-02
Lab Sample ID 89504001 / 89506001 89504006 / 89506006 89995001 / 89996001 88985008 88686002

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Filter No.* 1 2 1 2 1

Date Sampled 10/7/2003 10/7/2003 10/14/2003 9/23/2003 9/23/2003

Parameter Units Criteria**
Radionuclides

Americium 241 uCi/mL 2.00E-14 NA NA NA NA NA
Cesium 137 uCi/mL - 3.19E-15 U 2.86E-15 U 2.95E-15 U 2.04E-15 U NA
Cobalt 60 uCi/mL - 2.72E-15 U 5.24E-15 U 4.27E-15 U 2.41E-15 U NA
Gross Alpha uCi/mL 7.50E-13 4.48E-16 U 5.73E-16 U 4.22E-16 U 5.32E-16 U NA
Gross Beta uCi/mL 5.00E-13 1.39E-14 ± 1.37E-15 1.24E-14 ± 1.39E-15 2.67E-14 ± 1.91E-15 1.74E-14 ± 1.49E-15 NA
Radium 226 uCi/mL - 5.20E-15 ± 2.99E-15 3.35E-15 U 4.17 E-15 J ± 2.6E-15 NA 6.22E-15 ± 3.58E-15
Radium 228 uCi/mL 2.00E-12 2.08E-15 U 3.04E-15 U 2.25E-15 U NA 2.11E-15 ± 1.23E-15
Thorium 230 uCi/mL 2.00E-14 NA 2.97E-15 ± 1.83E-15 NA NA NA
Thorium 232 uCi/mL 4.00E-15 NA R NA NA NA
Uranium 233/234 uCi/mL 3.00E-12 1.69E-15 U NA 1.30E-15 U NA 8.13E-16 U
Uranium 235/236 uCi/mL 3.00E-12 1.81E-15 U NA 1.59E-15 U NA 5.90E-16 U
Uranium 238 uCi/mL 3.00E-12 1.39E-15 U NA 1.30E-15 U NA 5.88E-16 U

**Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.

*For each weekly sampling event, 2 air filters, representing the same site-perimeter location (5 total) and time period, were collected. Filter #1 was analyzed for Cs-137, Co-60, gross alpha/beta, Ra-226, Ra-228, and 

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria, therefore, the presence or absence of the radionuclide cannot be verified in the sample.
DL - The uncertainty, associated with the non-detect result, when multiplied by 1.65 was greater than the project-specific reporting limit.
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TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-02 ASL-02 ASL-02 ASL-02 ASL-02
Lab Sample ID 88985002 88686008 89547002 / 89090002 89504002 / 89506002 89504007 / 89506007

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Filter No.* 1 2 1 1 2

Date Sampled 9/23/2003 9/23/2003 9/30/2003 10/7/2003 10/7/2003

Parameter Units Criteria**
Radionuclides

Americium 241 uCi/mL 2.00E-14 NA 1.51E-15 U NA NA NA
Cesium 137 uCi/mL - 2.68E-15 U NA 1.76E-15 U 2.88E-15 U 2.63E-15 U
Cobalt 60 uCi/mL - 3.74E-15 U NA 2.02E-15 U 4.07E-15 U 3.70E-15 U
Gross Alpha uCi/mL 7.50E-13 5.45E-16 U NA 7.12E-16 ± 4.89E-16 5.30E-16 ± 4.18E-16 4.68E-16 U
Gross Beta uCi/mL 5.00E-13 2.09E-14 ± 1.37E-15 NA 1.78E-14 ± 1.53E-15 1.12E-14 ± 1.32E-15 1.26E-14 ± 1.36E-15
Radium 226 uCi/mL - NA 4.13E-15 J ± 2.84E-15 6.72E-15 J ± 3.39E-15 5.40E-15 ± 2.48E-15 4.57E-15 ± 2.62E-15
Radium 228 uCi/mL 2.00E-12 NA 3.31E-15 ± 1.67E-15 2.83E-15 U 2.33E-15 U 3.19E-15 U
Thorium 230 uCi/mL 2.00E-14 NA NA NA NA 1.81E-15 U
Thorium 232 uCi/mL 4.00E-15 NA NA NA NA 7.22E-16 U
Uranium 233/234 uCi/mL 3.00E-12 NA NA 1.28E-15 U 1.92E-15 U NA
Uranium 235/236 uCi/mL 3.00E-12 NA NA 1.96E-15 U 1.59E-15 U NA
Uranium 238 uCi/mL 3.00E-12 NA NA 1.56E-15 U 1.58E-15 U NA

**Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.

*For each weekly sampling event, 2 air filters, representing the same site-perimeter location (5 total) and time period, were collected. Filter #1 was analyzed for Cs-137, Co-60, gross alpha/beta, Ra-226, Ra-228, and 

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria, therefore, the presence or absence of the radionuclide cannot be verified in the sample.
DL - The uncertainty, associated with the non-detect result, when multiplied by 1.65 was greater than the project-specific reporting limit.
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TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-02 ASL-03 ASL-03 ASL-03 ASL-03
Lab Sample ID 89995002 / 89996002 88686009 88686003 88958003 88985009

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Filter No.* 1 2 1 1 2

Date Sampled 10/14/2003 9/23/2003 9/23/2003 9/23/2003 9/23/2003

Parameter Units Criteria**
Radionuclides

Americium 241 uCi/mL 2.00E-14 NA 1.62E-15 U NA NA NA
Cesium 137 uCi/mL - 3.17E-15 U NA NA 3.15E-15 U 2.28E-15 U
Cobalt 60 uCi/mL - 4.90E-15 U NA NA 4.11E-15 U 1.40E-15 U
Gross Alpha uCi/mL 7.50E-13 1.29E-15 ± 6.24E-16 NA NA 8.01E-16 ± 4.16E-16 1.22E-15 ± 7.22E-16
Gross Beta uCi/mL 5.00E-13 2.79E-14 ± 1.91E-15 NA NA 1.76E-14 ± 1.32E-15 1.99E-14 ± 1.72E-15
Radium 226 uCi/mL - 4.36E-15 J ± 2.27E-15 5.78E-15 U 5.42E-15 U NA NA
Radium 228 uCi/mL 2.00E-12 2.03E-15 U 1.87E-15 U 2.69E-15 U NA NA
Thorium 230 uCi/mL 2.00E-14 NA NA NA NA NA
Thorium 232 uCi/mL 4.00E-15 NA NA NA NA NA
Uranium 233/234 uCi/mL 3.00E-12 1.17E-15 ± 9.31E-16 NA 1.04E-15 U NA NA
Uranium 235/236 uCi/mL 3.00E-12 1.08E-15 U NA 2.82E-16 U NA NA
Uranium 238 uCi/mL 3.00E-12 9.16E-16 U NA 5.93E-16 U NA NA

**Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.

*For each weekly sampling event, 2 air filters, representing the same site-perimeter location (5 total) and time period, were collected. Filter #1 was analyzed for Cs-137, Co-60, gross alpha/beta, Ra-226, Ra-228, and 

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria, therefore, the presence or absence of the radionuclide cannot be verified in the sample.
DL - The uncertainty, associated with the non-detect result, when multiplied by 1.65 was greater than the project-specific reporting limit.
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TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-03 ASL-03 ASL-03 ASL-03 ASL-04
Lab Sample ID 89547003 / 89090003 89504003 / 89506003 89504008 / 89506008 89995003 / 89996003 88985004

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Filter No.* 1 1 2 1 1

Date Sampled 9/30/2003 10/7/2003 10/7/2003 10/14/2003 9/23/2003

Parameter Units Criteria**
Radionuclides

Americium 241 uCi/mL 2.00E-14 NA NA NA NA NA
Cesium 137 uCi/mL - 1.91E-15 U 3.22E-15 U 2.88E-15 U 3.02E-15 U 3.00E-15 U
Cobalt 60 uCi/mL - 2.24E-15 U R 4.16E-15 U 2.96E-15 U 3.60E-15 U
Gross Alpha uCi/mL 7.50E-13 4.46E-16 U 4.78E-16 U 5.42E-16 U 8.56E-16 ± 5.78E-16 6.01E-16 U
Gross Beta uCi/mL 5.00E-13 1.59E-14 ± 1.53E-15 1.38E-14 ± 1.56E-15 9.51E-15 ± 1.22E-15 2.73E-14 ± 2.06E-15 2.00E-14 ± 1.43E-15
Radium 226 uCi/mL - 1.02E-14 J ± 4.21E-15 3.04E-15 U 4.64E-15 ± 2.78E-15 2.78E-15 U NA
Radium 228 uCi/mL 2.00E-12 3.49E-15 U 3.26E-15 U 2.49E-15 U 2.17E-15 U NA
Thorium 230 uCi/mL 2.00E-14 NA NA 2.39E-15 ± 1.65E-15 NA NA
Thorium 232 uCi/mL 4.00E-15 NA NA 1.22E-15 U NA NA
Uranium 233/234 uCi/mL 3.00E-12 1.50E-15 U 1.58E-15 U NA 2.28E-15 U NA
Uranium 235/236 uCi/mL 3.00E-12 1.16E-15 U 1.81E-15 U NA 1.57E-15 U NA
Uranium 238 uCi/mL 3.00E-12 R 1.80E-15 U NA 1.89E-15 U NA

**Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.
R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria, therefore, the presence or absence of the radionuclide cannot be verified in the sample.
DL - The uncertainty, associated with the non-detect result, when multiplied by 1.65 was greater than the project-specific reporting limit.

*For each weekly sampling event, 2 air filters, representing the same site-perimeter location (5 total) and time period, were collected. Filter #1 was analyzed for Cs-137, Co-60, gross alpha/beta, Ra-226, Ra-228, and 
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TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-04 ASL-04 ASL-04 ASL-04 ASL-04
Lab Sample ID 88985010 88686004 88686010 89547004 / 89090004 89504004 / 89506004

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Filter No.* 2 1 2 1 1

Date Sampled 9/23/2003 9/23/2003 9/23/2003 9/30/2003 10/7/2003

Parameter Units Criteria*
Radionuclides

Americium 241 uCi/mL 2.00E-14 NA NA 1.56E-15 U NA NA
Cesium 137 uCi/mL - 1.87E-15 U NA NA 2.00E-15 U 2.66E-15 U
Cobalt 60 uCi/mL - 4.40E-30 U NA NA 2.34E-15 U 3.71E-15 U
Gross Alpha uCi/mL 7.50E-13 5.34E-16 U NA NA 5.78E-16 ± 4.48E-16 6.56E-16 U
Gross Beta uCi/mL 5.00E-13 1.79E-14 ± 1.63E-15 NA NA 1.80E-14 ± 1.62E-15 1.38E-14 ± 1.51E-15
Radium 226 uCi/mL - NA 5.82E-15 U 4.27E-15 U 9.17E-15 J ± 4.36E-15 3.67E-15 U
Radium 228 uCi/mL 2.00E-12 NA 2.00E-15 U 2.22E-15 U 2.78E-15 J ± 1.64E-15 2.19E-15 U
Thorium 230 uCi/mL 2.00E-14 NA NA NA NA NA
Thorium 232 uCi/mL 4.00E-15 NA NA NA NA NA
Uranium 233/234 uCi/mL 3.00E-12 NA 7.16E-16 U NA 2.19E-15 U 1.78E-15 U
Uranium 235/236 uCi/mL 3.00E-12 NA 5.90E-16 U NA 1.92E-15 U 1.04E-15 U
Uranium 238 uCi/mL 3.00E-12 NA 8.15E-16 U NA 1.54E-15 U 5.91E-16 UDL

**Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.

*For each weekly sampling event, 2 air filters, representing the same site-perimeter location (5 total) and time period, were collected. Filter #1 was analyzed for Cs-137, Co-60, gross alpha/beta, Ra-226, Ra-228, and 

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria, therefore, the presence or absence of the radionuclide cannot be verified in the sample.
DL - The uncertainty, associated with the non-detect result, when multiplied by 1.65 was greater than the project-specific reporting limit.
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TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-04 ASL-04 ASL-05 ASL-05 ASL-05
Lab Sample ID 89504009 / 89506009 89995004 / 89996004 88985005 88985011 88686005

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Filter No.* 2 1 1 2 1

Date Sampled 10/7/2003 10/14/2003 9/23/2003 9/23/2003 9/23/2003

Parameter Units Criteria*
Radionuclides

Americium 241 uCi/mL 2.00E-14 NA NA NA NA NA
Cesium 137 uCi/mL - 7.46E-15 U R 2.07E-15 U 1.90E-15 U NA
Cobalt 60 uCi/mL - 1.05E-14 U 3.26E-15 U 2.12E-15 U 2.68E-15 U NA
Gross Alpha uCi/mL 7.50E-13 9.69E-16 ± 6.31E-16 4.50E-16 U 1.16E-15 ± 5.69E-16 1.34E-15 ± 5.88E-16 NA
Gross Beta uCi/mL 5.00E-13 1.27E-14 ± 1.43E-15 2.78E-14 ± 1.99E-15 1.73E-14 ± 1.57E-15 2.01E-14 ± 1.71E-15 NA
Radium 226 uCi/mL - 3.94E-15 U 3.71E-15 U NA NA 4.40E-15 U
Radium 228 uCi/mL 2.00E-12 3.38E-15 UDL 2.40E-15 U NA NA 2.63E-15 U
Thorium 230 uCi/mL 2.00E-14 3.46E-15 ± 2.32E-15 NA NA NA NA
Thorium 232 uCi/mL 4.00E-15 8.86E-16 U NA NA NA NA
Uranium 233/234 uCi/mL 3.00E-12 NA 1.99E-15 U NA NA 1.36E-15 U
Uranium 235/236 uCi/mL 3.00E-12 NA 1.53E-15 U NA NA 2.94E-16 U
Uranium 238 uCi/mL 3.00E-12 NA 1.37E-15 U NA NA 7.51E-16 U

**Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.

DL - The uncertainty, associated with the non-detect result, when multiplied by 1.65 was greater than the project-specific reporting limit.

*For each weekly sampling event, 2 air filters, representing the same site-perimeter location (5 total) and time period, were collected. Filter #1 was analyzed for Cs-137, Co-60, gross alpha/beta, Ra-226, Ra-228, and 

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria, therefore, the presence or absence of the radionuclide cannot be verified in the sample.
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TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-05 ASL-05 ASL-05 ASL-05 ASL-05
Lab Sample ID 88686011 89547005 / 89090005 89504005 / 89506005 89504010 / 89506010 89995005 / 89996005

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Filter No.* 2 1 1 2 1

Date Sampled 9/23/2003 9/30/2003 10/7/2003 10/7/2003 10/14/2003

Parameter Units Criteria*
Radionuclides

Americium 241 uCi/mL 2.00E-14 1.67E-15 U NA NA NA NA
Cesium 137 uCi/mL - NA 2.5E-15 U 2.77E-15 U 1.29E-15 U R
Cobalt 60 uCi/mL - NA 3.39E-15 U 3.32E-15 U 1.69E-15 U 4.18E-15 U
Gross Alpha uCi/mL 7.50E-13 NA 1.26E-15 ± 5.99E-16 3.50E-16 U 5.45E-16 U 1.13E-15 ± 6.32E-16
Gross Beta uCi/mL 5.00E-13 NA 1.93E-14 ± 1.68E-15 1.31E-14 ± 1.36E-15 1.35E-14 ± 1.49E-15 2.75E-14 ± 1.99E-15
Radium 226 uCi/mL - 4.62E-15 U 9.02E-15 J ± 4.17E-15 6.48E-15 ± 3.04E-15 3.32E-15 ± 1.97E-15 5.27E-15 J ± 2.84E-15
Radium 228 uCi/mL 2.00E-12 2.31E-15 U 3.29E-15 U 2.70E-15 ± 1.60E-15 2.73E-15 U 2.46E-15 U
Thorium 230 uCi/mL 2.00E-14 NA NA NA 3.67E-15 ± 2.26E-15 NA
Thorium 232 uCi/mL 4.00E-15 NA NA NA 1.36E-15 U NA
Uranium 233/234 uCi/mL 3.00E-12 NA 1.05E-15 U R ± 3.32E-16 NA 1.58E-15 U
Uranium 235/236 uCi/mL 3.00E-12 NA 1.24E-15 U 2.06E-15 U NA 1.30E-15 U
Uranium 238 uCi/mL 3.00E-12 NA 1.05E-15 U 7.22E-16 UDL NA R

**Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.

DL - The uncertainty, associated with the non-detect result, when multiplied by 1.65 was greater than the project-specific reporting limit.

*For each weekly sampling event, 2 air filters, representing the same site-perimeter location (5 total) and time period, were collected. Filter #1 was analyzed for Cs-137, Co-60, gross alpha/beta, Ra-226, Ra-228, and 

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria, therefore, the presence or absence of the radionuclide cannot be verified in the sample.
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TABLE 1
ANALYTICAL AIR QC SAMPLE RESULTS

SLDA

Location ID FIELDQC FIELDQC FIELDQC FIELDQC FIELDQC
Lab Sample ID 88985012 88686012 88686006 88985006 89547006

Matrix Air Quality Control Air Quality Control Air Quality Control Air Quality Control Air Quality Control
Filter No.* 2 2 1 1 1

Date Sampled 09/24/03 9/24/2003 9/24/2003 9/24/2003 9/30/2003
Parameter Units

Radionuclides
Americium 241 PCI/FILTER NA 1.06 U NA NA NA
Cesium 137 PCI/FILTER 1.14 U NA NA 1.03 U NA
Cobalt 60 PCI/FILTER 1.59 U NA NA 1.70 U NA
Gross Alpha PCI/FILTER 0.363 U NA NA 0.297 U NA
Gross Beta PCI/FILTER 0.732 U NA NA R NA
Radium 226 PCI/FILTER NA 5.32 ± 2.30 2.86 U NA 3.07 U
Radium 228 PCI/FILTER NA 1.70 U 1.34 U NA 1.97 ± 1.14
Uranium 233/234 PCI/FILTER NA NA 0.687 U NA 0.910 U
Uranium 235/236 PCI/FILTER NA NA 0.558 ± 0.406 NA 0.694 U
Uranium 238 PCI/FILTER NA NA 0.595 U NA 0.691 U

**Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.

*For each weekly sampling event, 2 air filters, representing the same site-perimeter location (5 total) and time period, were collected. Filter #1 was analyzed for Cs-137, Co-60, gross alpha/beta, Ra-226, Ra-228, and isotopic uranium. Filter #2 was also 

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria, therefore, the presence or absence of the radionuclide cannot be verified in the sample.
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TABLE 1
ANALYTICAL AIR QC SAMPLE RESULTS

SLDA

Location ID FIELDQC FIELDQC
Lab Sample ID 89090006 89995006 / 89996006

Matrix Air Quality Control Air Quality Control
Filter No.* 1 1

Date Sampled 9/30/2003 10/14/2003
Parameter Units

Radionuclides
Americium 241 PCI/FILTER NA NA
Cesium 137 PCI/FILTER 1.53 U 1.56 U
Cobalt 60 PCI/FILTER 2.50 U 1.74 U
Gross Alpha PCI/FILTER 0.214 U R
Gross Beta PCI/FILTER 0.539 U 0.604 U
Radium 226 PCI/FILTER NA 3.43
Radium 228 PCI/FILTER NA 1.14 U
Uranium 233/234 PCI/FILTER NA 0.864 U
Uranium 235/236 PCI/FILTER NA 0.565 U
Uranium 238 PCI/FILTER NA 0.664 U

**Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.

*For each weekly sampling event, 2 air filters, representing the same site-perimeter location (5 total) and time period, were collected. Filter #1 was analyzed for Cs-137, Co-60, gross alpha/beta, Ra-226, Ra-228, and isotopic uranium. Filter #2 was also 

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria, therefore, the presence or absence of the radionuclide cannot be verified in the sample.
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1.0 INTRODUCTION 

 

 This Data Validation Report (DVR) is prepared in accordance with the project approved 

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United States 

Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.  

 

2.0 ANALYTICAL PROCEDURES  

 

 The data being evaluated is from the September 23 through October 14, 2003 weekly sampling 

of five site-perimeter air stations at the Shallow Land Disposal Area (SLDA) site located in Parks 

Township, Armstrong County, Pennsylvania.  The laboratory Sample Delivery Groups (SDG) associated 

with these samples are 88686, 88985, 89090, 89547, 89504, 89506, 89995, and 89996. Table 1 provides 

a summary of the air-filter samples collected at the SLDA site.  The air-filter samples were analyzed by 

General Engineering Laboratories, Inc. (GEL) located in Charleston, South Carolina. 

 

 The air-filter sample analyses were performed in accordance with United States Environmental 

Protection Agency (USEPA), Prescribed Procedures for Measurement of Radioactivity in Drinking 

Water, EPA 600/4-80-032, August 1980 and U.S. Department of Energy (DOE) Environmental 

Measurements Laboratory (EML) HASL-300 Series, 28th Edition, February 1997.  The air-filter samples 

were analyzed for the following parameters [or radionuclides of potential concern (ROPC)].  Not all air-

filter samples were analyzed for all ROPC. 

 

 Parameter (ROPC)    Method 
 
 Gross Alpha/Beta Activity   EPA 900.0 
 Gamma Spectrometry (Cobalt-60, Cesium-137) EPA 901.1 
 Isotopic Uranium (U-234, U-235, U-238) HASL U-02-RC-Mod 
 Radium (Ra)-226    EPA 903.1 
 Radium (Ra)-228    EPA 904.0 
 Americium (Am)-241    HASL Am-05-RC-Mod 
 Isotopic Thorium (Th-230, Th-232)  HASL Th-01-RC-Mod 

 

 Two air-filter pumps are located at each site-perimeter air station, hence, two filters were 

collected weekly from each air station.  At a minimum, all air-filter samples (i.e., filter #1) were analyzed 

for the following primary ROPC: gross alpha/beta, Co-60, Cs-137, Ra-226, Ra-228, and isotopic 
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uranium.  On a monthly basis, filter #2 was also analyzed for the primary ROPC (excluding isotopic 

uranium) and Am-241 (or isotopic thorium).  Duplication of analyses on filter #2 were performed in 

order to establish correlation on the same filter between Am-241 (or isotopic thorium) and gross 

alpha/beta, Ra-226, and Ra-228. 

 

 In accordance with the project SAP, the data was reviewed/validated by a URS Project Chemist 

following the guidelines established by: Science Applications International Corporation (SAIC), 

Laboratory Data Validation Guidelines for Evaluating Radionuclide Analyses, Document No. 143-

20020404.001, Revision 07, April 4, 2002.  All samples were reviewed independently (i.e., separately 

from the laboratory) for evaluation of data completeness, verification of chain-of-custody forms for 

correctness, review of holding time criteria, and assessment of QC blanks for contamination.  

Additionally, a higher level of review was performed on 10% of the environmental and QC samples 

collected during this sampling event. This higher level of review included verification of instrument 

calibration, assessment of laboratory precision and accuracy based upon duplicates and spike results, 

verification of adherence to method specifications, and assessment of matrix interference.  Copies of the 

validated analytical results (i.e., Certificates of Analysis) are presented in Attachment A.  Support 

Documentation [i.e., chain-of-custodies, tabulated air volume conversion calculations (pCi/filter to 

µCi/mL), and field notes (sample collection times and flow rates)] is presented in Attachment B.  

 

3.0 DATA DELIVERABLE COMPLETENESS 

 

 The laboratory analytical reports were evaluated by URS against the Screening Data Package 

requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic data deliverables 

(EDDs) were verified for accuracy against the laboratory data packages. 

 

4.0 ANALYTICAL DEVIATIONS 

 

 An analytical deviation is an activity not conducted in accordance with the approved SAP (URS, 

August 2003) or procedures (e.g., analytical methods).  Analytical deviations were encountered during 

analysis of some samples and are summarized in Table 2.  Table 2 identifies the sample ID, fraction, 

analytical deviation encountered, and how the data was qualified as a result of the data validation.  Only 



N:\11172781.00000\WORD\Air DVR 0923-101403.doc  

12/3/03 11:51 AM     3 

sample and QC results where deviations occurred, and required data to be qualified, are discussed in this 

section and summarized in Table 2. 

  

 Alpha Spectrometry 

 

 The non-detect uranium-238 results for samples ASL-5 (collected on 10/14/03, lab ID 

89996005) and ASL-03-093003 (lab ID 89547003), the non-detect uranium-233/234 result for sample 

ASL-5-100703 (lab ID 89506005), and the non-detect thorium-232 result for sample ASL-1-100703 (lab 

ID 89506006), were rejected (R), because the absolute values of the negative results were greater than 

the corresponding uncertainty values, which indicates improper instrument blank correction.  

 

 The non-detect uranium-238 results for ASL-4-100703 (lab ID 89806004) and ASL-5-100703 

(lab ID 89506005) were qualified as exceeding the detection limit (DL), because the uncertainty 

multiplied by 1.65 was greater than the specified required limit. 

 

 The detected uranium-238 result for sample ASL-01-093003 (lab ID 89547001) and the detected 

result for uranium 235/236 result for sample ASL-03-092303 (lab ID 88686006) were qualified as non-

detect (U), because the activity is less than the corresponding uncertainty value, as summarized in Table 

2.  This indicates the sample count was less than 95% confidence of positive detection. 

 

 Gas Flow Proportional Counting 

 

 The non-detect gross alpha result for sample ASL-6 (collected on 10/14/03, lab ID 89995006), 

and the non-detect gross beta result for sample ASL-06-092403 (lab ID 88985006), were rejected (R), 

because the absolute values of the negative results were greater than the corresponding uncertainty 

values, which indicates improper instrument blank correction.  

 

 The non-detect radium-228 results for samples ASL-4-100703 (lab ID 89506009) was qualified 

as exceeding the detection limit (DL), because the uncertainty multiplied by 1.65 was greater than the 

specified required limit. 

 The detected radium-226 results for samples ASL-01-092303 (lab ID 88686007), ASL-02-

092303 (lab ID 88686008), ASL-01 (collected on 10/14/03, lab ID 89996001), ASL-02 (collected on 
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10/14/03, lab ID 89996002), and ASL-05 (collected on 10/14/03, lab ID 89996005) were qualified 

estimated (J) due to field blank contamination.  

 

 The detected radium-226 results for samples ASL-01-093003 through ASL-05-093003 (lab IDs 

89547001 through 89547005) and ASL-07-093003 093003 (lab ID 89547007) were qualified estimated 

(J) due to preparation blank contamination. 

 

 The detected radium-228 result for sample ASL-04-093003 (lab ID 88686004) was qualified 

estimated (J) due to field blank contamination. 

 

 Gamma Spectrometry 

 

 The non-detect cobalt-60 result for sample ASL-3-100703 (Lab ID 89504003) and the non-

detect cesium-137 results for samples ASL-4 (collected on 10/14/03, lab ID 89995004) and ASL-5 

(collected on 10/14/03, lab ID 89995005) were rejected (R) because the absolute value of the negative 

result was greater than the corresponding uncertainty value.  This indicates improper instrument blank 

correction. 

 

 No other analytical deviations were encountered and no additional data qualification was 

necessary. 
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TABLE 2 

SUMMARY OF QUALIFIED DATA 

SLDA 

 

Sample ID Fraction Analytical Deviation Qualification 

ASL-5 (10/14/03, 89996005), 
ASL-03-093003 (89547003)  

Alpha 
Spectrometry 

Improper instrument 
blank subtraction for U-
238 

Qualify non-detect “R”. 

ASL-5-100703 (89506005)  Alpha 
Spectrometry 

Improper instrument 
blank subtraction for U-
233/234 

Qualify non-detect “R”. 

ASL-1-100703 (89506006)  Alpha 
Spectrometry 

Improper instrument 
blank subtraction for 
Th-232 

Qualify non-detect “R”. 

ASL-4-100703 (89506004), 
ASL-5-100703 (89506005) 

Alpha 
Spectrometry 

U-238 Detection Limit 
exceeded  

Qualify non-detect 
“DL”. 

ASL-01-093003 (89547001) Alpha 
Spectrometry 

U-238 result < 2σ 
uncertainty (or <95% 
confidence limit) 

Qualify detect “U”. 

ASL-03-092303 (88686003) Alpha 
Spectrometry 

U-235/236 result < 2σ 
uncertainty (or <95% 
confidence limit) 

Qualify detect “U”. 

ASL-6 (10/14/03, 89995006) Gas Flow 
Proportional 

Improper instrument 
blank subtraction for 
Alpha 

Qualify detect “R”. 

ASL-06-092403 (88985006) 
 

Gas Flow 
Proportional 

Improper instrument 
blank subtraction for 
Beta 

Qualify detect “R”. 

ASL-4-100703 (89506009) Gas Flow 
Proportional 

Ra-228 Detection Limit 
exceeded  

Qualify non-detect 
“DL”. 

ASL-01-092303 (88686007), ASL-
02-092303 (88686008), ASL-01 
(10/14/03, 89996001), ASL-02 
(10/14/03, 89996002), ASL-05 
(10/14/03, 89996005) 

Gas Flow 
Proportional 

Ra-226 contamination in 
field blank 

Qualify “J” at 
quantified value. 

ASL-01-093003 through ASL-05-
093003 (89547001 -89547005), 
ASL-07-093003 (89547007) 

Gas Flow 
Proportional 

Ra-226 contamination in 
preparation blank 

Qualify “J” at 
quantified value. 

ASL-04-093003 (88686004) Gas Flow 
Proportional 

Ra-228 contamination in 
field blank 

Qualify “J” at 
quantified value. 

ASL-3-100703 (89504003) Gamma 
Spectrometry 

Improper instrument 
blank subtraction for 
Co-60 

Qualify non-detect “R”. 

ASL-4 (10/14/03, 89995004) 
ASL-5 (10/14/03, 89995005) 

Gamma 
Spectrometry 

Improper instrument 
blank subtraction for Cs -
137 

Qualify non-detect “R”. 
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TABLE 2 (Cont’d) 

SUMMARY OF QUALIFIED DATA 

SLDA 
 
Notes: 
 
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or 

minimum detected activity). 

J - The radionuclide was positively identified; the associated numerical value is the approximate activity of 

the radionuclide in the sample. 

UJ - The radionuclide was not detected above the reported detection limit (or minimum detected activity). 

However, the reported detection limit (or minimum detected activity) is approximate and may or may not 

represent the actual limit of detection necessary to accurately and precisely measure the radionuclide in 

the sample. 

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 

quality control criteria.  The presence or absence of the radionuclide cannot be verified. 

DL - The radionuclide was not detected above the reported detection limit, minimum detected activity or 

uncertainty.  However, the obtained detection limits (uncertainty x 1.65) are greater than the required 

detection limits.  
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5.0 DATA PRESENTATION 

 

 Attachment A contains validated analytical results for all samples (laboratory Certificate of 

Analysis).  All air-filter sample results were reported in pCi/filter by the laboratory. 

 

6.0 SUMMARY 

 

 All sample analyses were found to be compliant with the method criteria, except where 

previously noted.  Results qualified as estimated (J) are considered conditionally usable, while rejected 

(R) results are unusable.  All other sample results are usable as reported. 
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TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-01 ASL-01 ASL-01 ASL-01 ASL-01
Lab Sample ID 100420006/100421006 100420001/100421001 100880001/100881001 101304001/101306001 101304006/101306006

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Filter No.* 2 1 1 1 2

Date Sampled 10/21/2003 10/21/2003 10/28/2003 11/4/2003 11/4/2003

Parameter Units Criteria**
Radionuclides

Americium 241 uCi/mL 2.00E-14 1.65E-15 U 6.76E-14 U 5.50E-15 U 9.20E-15 U 1.77E-14 U
Beryllium 7 uCi/mL - 7.83E-14 ± 2.04E-14 9.03E-14 ± 1.83E-14 4.63E-14 ± 1.31E-14 2.19E-14 U 8.47E-14 ± 3.07E-14
Bismuth 212 uCi/mL - 2.34E-14 U 2.06E-14 U 1.49E-14 U 2.19E-14 U 2.46E-14 U
Cesium 137 uCi/mL - 2.36E-15 U 2.20E-15 U 1.67E-15 U 2.81E-15 U 3.22E-15 U
Cobalt 60 uCi/mL - 4.37E-15 U 4.33E-15 U 2.51E-15 U 4.38E-15 U 4.32E-15 U
Gross Alpha uCi/mL 7.50E-13 4.92E-16 U 3.90E-16 U 3.77E-16 U 3.65E-15 ± 8.29E-16 4.06E-15 ± 9.22E-16
Gross Beta uCi/mL 5.00E-13 1.64E-14 ± 1.60E-15 1.59E-14 ± 1.48E-15 1.10E-14 ± 9.29E-16 2.95E-14 ± 1.86E-15 3.27E-14 ± 2.09E-15
Lead 212 uCi/mL - 5.02E-15 U 4.04E-15 U 2.26E-15 U 4.11E-15 U 5.42E-15 U
Lead 214 uCi/mL - 6.08E-15 U 5.07E-15 U 3.51E-15 U 5.43E-15 U 6.93E-15 U
Potassium 40 uCi/mL - 4.16E-14 U 5.13E-14 U 1.49E-14 U 5.23E-14 U 3.36E-14 U
Radium 226 uCi/mL - 3.26E-15 U 3.45E-15 U 3.44E-15 J ± 1.79E-15 2.39E-15 U 4.50E-15 ± 2.32E-15
Radium 228 uCi/mL 2.00E-12 2.55E-15 J ± 1.25E-15 2.34E-15 U 2.59E-15 U 2.16E-15 U 2.74E-15 U
Thorium 230 uCi/mL 2.00E-14 NA NA NA NA 1.60E-15 U
Thorium 232 uCi/mL 4.00E-15 NA NA NA NA 1.60E-15 U
Thorium 234 uCi/mL - 1.37E-13 U 7.43E-14 U 4.19E-14 U 9.22E-14 U 1.29E-13 U
Uranium 233/234 uCi/mL 3.00E-12 NA 1.91E-15 U 1.85E-15 U 1.92E-15 U NA
Uranium 235 uCi/mL - 1.52E-14 U 1.23E-14 U 8.20E-15 U 1.29E-14 U 1.64E-14 U
Uranium 235/236 uCi/mL 3.00E-12 NA 1.46E-15 U 1.87E-15 U 1.69E-15 U NA
Uranium 238 uCi/mL 3.00E-12 NA R 1.41E-15 U 1.18E-15 U NA

**Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No project-specific Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.

*For each weekly sampling event, 2 air filters, representing the same site-perimeter location (5 total) and time period, were collected. Filter #1 was analyzed for gamma spec [Cs-137 and Co-60, plus extended list of potentially 
identified radionuclides (Am-241, Be-7, Bi-212, Pb-212, Pb-214, K-40, Th-234, and U-235)], gross alpha/beta, Ra-226, Ra-228, and isotopic uranium. Filter #2 was also analyzed for the above-referenced parameters (when 
necessary), plus Am-241 (or isotopic thorium).

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria, therefore, the presence or absence of the radionuclide cannot be verified in the sample.
DL - The uncertainty associated with the non-detect result, when multiplied by 1.65, was greater than the project-specific reporting limit.
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TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-01 ASL-02 ASL-02 ASL-02 ASL-02
Lab Sample ID 101745001/101748001 100420002/100421002 100420007/100421007 100880002/100881002 101304002/101306002

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Filter No.* 1 1 2 1 1

Date Sampled 11/11/2003 10/21/2003 10/21/2003 10/28/2003 11/4/2003

Parameter Units Criteria**
Radionuclides

Americium 241 uCi/mL 2.00E-14 7.49E-15 U 6.99E-15 U 1.59E-15 U 4.58E-15 U 8.18E-15 U
Beryllium 7 uCi/mL - 8.15E-14 ± 2.17E-14 8.58E-14 ± 2.05E-14 7.72E-14 ± 1.80E-14 6.35E-14 ± 1.47E-14 7.43E-14 ± 2.14E-14
Bismuth 212 uCi/mL - 1.08E-14 U 1.64E-14 U 1.63E-14 U 1.46E-14 U 2.11E-14 U
Cesium 137 uCi/mL - 2.23E-15 U 2.18E-15 U 2.31E-15 U 1.39E-15 U 2.68E-15 U
Cobalt 60 uCi/mL - 3.04E-15 U 3.77E-15 U 2.84E-15 U 1.74E-15 U 3.91E-15 U
Gross Alpha uCi/mL 7.50E-13 7.52E-15 ± 1.17E-15 5.08E-16 U 4.50E-16 U 2.80E-16 U 4.65E-15 ± 9.02E-16
Gross Beta uCi/mL 5.00E-13 3.43E-14 ± 2.10E-15 1.62E-14 ± 1.48E-15 1.83E-14 ± 1.62E-15 1.36E-14 ± 9.49E-16 2.92E-14 ± 1.84E-15
Lead 212 uCi/mL - 3.51E-15 U 3.47E-15 U 3.40E-15 U 2.19E-15 U 3.78E-15 U
Lead 214 uCi/mL - 4.30E-15 U 5.79E-15 U 4.86E-15 U 3.19E-15 U 4.78E-15 U
Potassium 40 uCi/mL - 2.41E-14 U 2.18E-15 U 2.41E-14 U 2.35E-14 U 3.75E-14 U
Radium 226 uCi/mL - 3.17E-15 U 3.67E-15 ± 1.88E-15 2.81E-15 U 3.98E-15 J ± 2.39E-15 2.65E-15 U
Radium 228 uCi/mL 2.00E-12 2.05E-15 U 1.84E-15 U 2.26E-15 U 1.93E-15 U 2.64E-15 ± 1.23E-15
Thorium 230 uCi/mL 2.00E-14 NA NA NA NA NA
Thorium 232 uCi/mL 4.00E-15 NA NA NA NA NA
Thorium 234 uCi/mL - 7.62E-14 U 3.64E-14 U 5.57E-14 U 3.84E-14 U 7.11E-14 U
Uranium 233/234 uCi/mL 3.00E-12 1.04E-15 U 2.05E-15 U NA 1.67E-15 U 2.13E-15 U
Uranium 235 uCi/mL - 1.29E-14 U 1.15E-14 U 1.37E-14 U 8.43E-15 U 1.19E-14 U
Uranium 235/236 uCi/mL 3.00E-12 8.25E-16 U 1.68E-15 U NA 1.37E-15 U 1.79E-15 U
Uranium 238 uCi/mL 3.00E-12 8.22E-16 U 1.43E-15 U NA 1.53E-15 U 1.64E-15 U

**Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No project-specific Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.

DL - The uncertainty associated with the non-detect result, when multiplied by 1.65, was greater than the project-specific reporting limit.

*For each weekly sampling event, 2 air filters, representing the same site-perimeter location (5 total) and time period, were collected. Filter #1 was analyzed for gamma spec [Cs-137 and Co-60, plus extended list of potentially 
identified radionuclides (Am-241, Be-7, Bi-212, Pb-212, Pb-214, K-40, Th-234, and U-235)], gross alpha/beta, Ra-226, Ra-228, and isotopic uranium. Filter #2 was also analyzed for the above-referenced parameters (when 
necessary), plus Am-241 (or isotopic thorium).

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria, therefore, the presence or absence of the radionuclide cannot be verified in the sample.
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TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-02 ASL-02 ASL-03 ASL-03 ASL-03
Lab Sample ID 101304007/101306007 101745002/101748002 100420003/100421003 100420008/100421008 100880003/100881003

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Filter No.* 2 1 1 2 1

Date Sampled 11/4/2003 11/11/2003 10/21/2003 10/21/2003 10/28/2003

Parameter Units Criteria**
Radionuclides

Americium 241 uCi/mL 2.00E-14 6.68E-15 U 1.04E-14 U 9.29E-15 U 8.89E-16 U 1.07E-14 U
Beryllium 7 uCi/mL - 6.37E-14 ± 2.34E-14 9.68E-14 ± 2.67E-14 7.38E-14 ± 2.22E-14 8.41E-14 ± 2.12E-14 4.45E-14 ± 1.63E-14
Bismuth 212 uCi/mL - 1.71E-14 U 2.03E-14 U 2.03E-14 U 2.31E-14 U 1.60E-14 U
Cesium 137 uCi/mL - 1.98E-15 U 2.59E-15 U 3.14E-15 U 3.62E-15 U 2.02E-15 U
Cobalt 60 uCi/mL - 3.28E-15 U 4.08E-15 U 4.21E-15 U 3.74E-15 U 2.40E-15 U
Gross Alpha uCi/mL 7.50E-13 3.41E-15 ± 8.03E-16 1.02E-14 ± 1.35E-15 3.78E-16 U 6.71E-16 U 3.16E-16 U
Gross Beta uCi/mL 5.00E-13 2.91E-14 ± 1.88E-15 3.73E-14 ± 2.15E-15 1.71E-14 ± 1.66E-15 1.82E-14 ± 1.63E-15 1.67E-14 ± 1.09E-15
Lead 212 uCi/mL - 4.21E-15 U 4.78E-15 U 5.10E-15 U 4.26E-15 U 3.75E-15 U
Lead 214 uCi/mL - 5.00E-15 U 5.85E-15 U 6.05E-15 U 5.90E-15 U 4.38E-15 U
Potassium 40 uCi/mL - 3.48E-14 U 3.17E-14 U 5.25E-14 U 5.64E-14 U 1.85E-14 U
Radium 226 uCi/mL - 1.77E-15 U 2.89E-15 U 3.43E-15 U 2.68E-15 U 3.87E-15 J ± 2.23E-15
Radium 228 uCi/mL 2.00E-12 2.55E-15 U 1.98E-15 U 3.33E-15 U 2.51E-15 U 2.02E-15 U
Thorium 230 uCi/mL 2.00E-14 1.71E-15 U NA NA NA NA
Thorium 232 uCi/mL 4.00E-15 1.53E-15 U NA NA NA NA
Thorium 234 uCi/mL - 6.35E-14 U 9.18E-14 U 9.90E-14 U 1.02E-13 U 8.56E-14 U
Uranium 233/234 uCi/mL 3.00E-12 NA 9.10E-16 U 2.67E-15 U NA 2.00E-15 U
Uranium 235 uCi/mL - 1.32E-14 U 1.45E-14 U 1.59E-14 U 1.36E-14 U 1.09E-14 U
Uranium 235/236 uCi/mL 3.00E-12 NA 1.01E-15 U 2.41E-15 U NA 2.18E-15 U
Uranium 238 uCi/mL 3.00E-12 NA 2.80E-16 U 1.70E-15 U NA 1.52E-15 U

**Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No project-specific Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.

DL - The uncertainty associated with the non-detect result, when multiplied by 1.65, was greater than the project-specific reporting limit.

*For each weekly sampling event, 2 air filters, representing the same site-perimeter location (5 total) and time period, were collected. Filter #1 was analyzed for gamma spec [Cs-137 and Co-60, plus extended list of potentially 
identified radionuclides (Am-241, Be-7, Bi-212, Pb-212, Pb-214, K-40, Th-234, and U-235)], gross alpha/beta, Ra-226, Ra-228, and isotopic uranium. Filter #2 was also analyzed for the above-referenced parameters (when 
necessary), plus Am-241 (or isotopic thorium).

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria, therefore, the presence or absence of the radionuclide cannot be verified in the sample.
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TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-03 ASL-03 ASL-03 ASL-04 ASL-04
Lab Sample ID 101304003/101306003 101304008/101306008 101745003/101748003 100420004/100421004 100420009/100421009

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Filter No.* 1 2 1 1 2

Date Sampled 11/4/2003 11/4/2003 11/11/2003 10/21/2003 10/21/2003

Parameter Units Criteria**
Radionuclides

Americium 241 uCi/mL 2.00E-14 2.05E-14 U 9.55E-15 U 6.79E-15 U 1.67E-14 U 1.64E-15 U
Beryllium 7 uCi/mL - 1.29E-13 ± 3.60E-14 8.47E-14 ± 2.28E-14 1.10E-13 ± 2.34E-14 7.22E-14 ± 2.25E-14 9.72E-14 ± 1.75E-14
Bismuth 212 uCi/mL - 2.92E-14 U 2.64E-14 U 2.07E-14 U 2.10E-14 U 2.18E-14 U
Cesium 137 uCi/mL - 3.64E-15 U 3.11E-15 U 2.44E-15 U 2.78E-15 U 3.00E-15 U
Cobalt 60 uCi/mL - 4.39E-15 U 4.14E-15 U 2.74E-15 U 5.12E-15 U 3.20E-15 U
Gross Alpha uCi/mL 7.50E-13 5.96E-15 ± 1.24E-15 3.31E-15 ± 7.93E-16 1.03E-14 ± 1.33E-15 9.30E-16 ± 5.09E-16 7.63E-16 U
Gross Beta uCi/mL 5.00E-13 4.08E-14 ± 2.66E-15 2.73E-14 ± 1.84E-15 3.75E-14 ± 2.17E-15 1.62E-14 ± 1.53E-15 1.69E-14 ± 1.50E-15
Lead 212 uCi/mL - 6.41E-15 U 4.44E-15 U 5.77E-15 3.74E-15 U 3.09E-15 U
Lead 214 uCi/mL - 7.68E-15 U 4.44E-15 U 4.67E-15 U 5.57E-15 U 4.62E-15 U
Potassium 40 uCi/mL - 6.57E-14 U 4.72E-14 U 5.15E-14 U 3.82E-14 U 3.01E-14 U
Radium 226 uCi/mL - 3.62E-15 U 2.66E-15 U 3.15E-15 U 3.74E-15 U 2.26E-15 U
Radium 228 uCi/mL 2.00E-12 2.90E-15 U 2.40E-15 U 1.81E-15 U 2.20E-15 U 1.97E-15 U
Thorium 230 uCi/mL 2.00E-14 NA 1.33E-15 U NA NA NA
Thorium 232 uCi/mL 4.00E-15 NA 1.91E-15 U NA NA NA
Thorium 234 uCi/mL - 1.78E-13 U 1.01E-13 U 5.99E-14 U 1.28E-13 U 8.26E-14 U
Uranium 233/234 uCi/mL 3.00E-12 3.48E-15 U NA 1.23E-15 U 6.76E-15 ± 3.35E-15 NA
Uranium 235 uCi/mL - 2.04E-14 U 1.20E-14 U 1.26E-14 U 1.28E-14 U 1.08E-14 U
Uranium 235/236 uCi/mL 3.00E-12 3.39E-15 U NA 8.17E-16 U 5.83E-15 ± 3.07E-15 NA
Uranium 238 uCi/mL 3.00E-12 3.18E-15 U NA 9.79E-16 U 2.79E-15 U NA

**Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No project-specific Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.

DL - The uncertainty associated with the non-detect result, when multiplied by 1.65, was greater than the project-specific reporting limit.

*For each weekly sampling event, 2 air filters, representing the same site-perimeter location (5 total) and time period, were collected. Filter #1 was analyzed for gamma spec [Cs-137 and Co-60, plus extended list of potentially 
identified radionuclides (Am-241, Be-7, Bi-212, Pb-212, Pb-214, K-40, Th-234, and U-235)], gross alpha/beta, Ra-226, Ra-228, and isotopic uranium. Filter #2 was also analyzed for the above-referenced parameters (when 
necessary), plus Am-241 (or isotopic thorium).

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria, therefore, the presence or absence of the radionuclide cannot be verified in the sample.
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TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-04 ASL-04 ASL-04 ASL-04 ASL-05
Lab Sample ID 100880004/100881004 101304004/101306004 101304009/101306009 101745004/101748004 100420005/100421005

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Filter No.* 1 2 1 1 1

Date Sampled 10/28/2003 11/4/2003 11/4/2003 11/11/2003 10/21/2003

Parameter Units Criteria**
Radionuclides

Americium 241 uCi/mL 2.00E-14 9.46E-15 U 9.07E-15 U 7.41E-15 U 1.05E-14 U 9.32E-15 U
Beryllium 7 uCi/mL - 5.81E-14 ± 2.82E-14 9.46E-14 ± 2.25E-14 1.05E-13 ± 2.38E-14 1.05E-13 ± 2.79E-14 9.93E-14 ± 2.16E-14
Bismuth 212 uCi/mL - 2.57E-14 U 2.40E-14 U 1.87E-14 U 2.27E-14 U 2.57E-14 U
Cesium 137 uCi/mL - 3.12E-15 U 2.92E-15 U 2.45E-15 U 3.23E-15 U 2.96E-15 U
Cobalt 60 uCi/mL - 4.20E-15 U 3.91E-15 U 2.76E-15 U 4.31E-15 U 3.94E-15 U
Gross Alpha uCi/mL 7.50E-13 2.84E-16 U 3.45E-15 ± 8.03E-16 5.17E-15 ± 9.90E-16 9.59E-15 ± 1.31E-15 7.75E-16 U
Gross Beta uCi/mL 5.00E-13 1.52E-14 ± 1.07E-15 2.75E-14 ± 1.84E-15 3.30E-14 ± 2.06E-15 3.93E-14 ± 2.22E-15 1.76E-14 ± 1.54E-15
Lead 212 uCi/mL - 5.02E-15 U 4.37E-15 U 4.03E-15 U 4.00E-15 U 4.28E-15 U
Lead 214 uCi/mL - 5.51E-15 U 5.56E-15 U 4.44E-15 U 6.27E-15 U 5.13E-15 U
Potassium 40 uCi/mL - 4.32E-14 U 2.95E-14 U 3.11E-14 U 5.54E-14 U 4.31E-14 U
Radium 226 uCi/mL - 4.29E-15 U 2.46E-15 2.60E-15 U 3.66E-15 U 4.60E-15 ± 2.66E-15
Radium 228 uCi/mL 2.00E-12 2.17E-15 U 2.27E-15 1.99E-15 U 1.69E-15 U 1.99E-15 U
Thorium 230 uCi/mL 2.00E-14 NA 1.59E-15 U NA NA NA
Thorium 232 uCi/mL 4.00E-15 NA 1.59E-15 U NA NA NA
Thorium 234 uCi/mL - 9.61E-14 U 9.34E-14 U 5.96E-14 U 7.84E-14 U 6.89E-14 U
Uranium 233/234 uCi/mL 3.00E-12 1.92E-15 U NA 2.18E-15 U 9.42E-16 U R
Uranium 235 uCi/mL - 1.35E-14 U 1.27E-14 U 1.38E-14 U 1.49E-14 U 1.28E-14 U
Uranium 235/236 uCi/mL 3.00E-12 1.77E-15 U NA 2.27E-15 U 1.05E-15 U R
Uranium 238 uCi/mL 3.00E-12 1.75E-15 U NA 3.16E-15 ± 1.70E-15 9.42E-16 U 2.11E-15 U

**Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No project-specific Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.

DL - The uncertainty associated with the non-detect result, when multiplied by 1.65, was greater than the project-specific reporting limit.

*For each weekly sampling event, 2 air filters, representing the same site-perimeter location (5 total) and time period, were collected. Filter #1 was analyzed for gamma spec [Cs-137 and Co-60, plus extended list of potentially 
identified radionuclides (Am-241, Be-7, Bi-212, Pb-212, Pb-214, K-40, Th-234, and U-235)], gross alpha/beta, Ra-226, Ra-228, and isotopic uranium. Filter #2 was also analyzed for the above-referenced parameters (when 
necessary), plus Am-241 (or isotopic thorium).

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria, therefore, the presence or absence of the radionuclide cannot be verified in the sample.

5  11172781.00000\EXCEL\Air results - 0923 to 101403



TABLE 1
ANALYTICAL AIR SAMPLE RESULTS

SLDA

Location ID ASL-05 ASL-05 ASL-05 ASL-05 ASL-05
Lab Sample ID 100420010/100421010 100880005/100881005 101304005/101306005 101304010/101306010 101745005/101748005

Matrix Ambient Air Ambient Air Ambient Air Ambient Air Ambient Air
Filter No.* 2 1 1 2 1

Date Sampled 10/21/2003 10/28/2003 11/4/2003 11/4/2003 11/11/2003

Parameter Units Criteria*
Radionuclides

Americium 241 uCi/mL 2.00E-14 1.32E-15 U 8.37E-15 U 8.19E-15 U 8.34E-15 U 7.81E-15 U
Beryllium 7 uCi/mL - 4.69E-14 ± 1.97E-14 4.09E-14 ± 2.15E-14 8.58E-14 ± 2.24E-14 8.98E-14 ± 3.08E-14 8.04E-14 ± 2.48E-14
Bismuth 212 uCi/mL - 2.18E-14 U 2.01E-14 U 2.23E-14 U 2.24E-14 U 1.87E-14 U
Cesium 137 uCi/mL - 2.78E-15 U 2.29E-15 U 2.28E-15 U 2.83E-15 U 2.69E-15 U
Cobalt 60 uCi/mL - 4.13E-15 U 3.21E-15 U 2.49E-15 U 4.89E-15 U 3.37E-15 U
Gross Alpha uCi/mL 7.50E-13 9.30E-16 ± 5.04E-16 3.25E-16 U 3.11E-15 ± 8.01E-16 3.93E-15 ± 9.00E-16 8.26E-15 ± 1.18E-15
Gross Beta uCi/mL 5.00E-13 4.68E-15 U 1.49E-14 ± 1.05E-15 3.01E-14 ± 1.93E-15 3.25E-14 ± 2.08E-15 3.62E-14 ± 2.07E-15
Lead 212 uCi/mL - 4.53E-15 U 3.95E-15 U 3.32E-15 U 4.40E-15 U 4.37E-15 U
Lead 214 uCi/mL - 5.72E-15 U 4.57E-15 U 5.25E-15 U 6.15E-15 U 4.22E-15 U
Potassium 40 uCi/mL - 3.14E-14 U 3.49E-14 U 3.50E-14 U 4.12E-14 U 2.98E-14 U
Radium 226 uCi/mL - 3.54E-15 U 4.88E-15 J ± 3.04E-15 6.91E-15 ± 2.49E-15 2.78E-15 U 1.29E-14 J ± 3.85E-15
Radium 228 uCi/mL 2.00E-12 3.19E-15 J ± 1.33E-15 3.19E-15 J ± 1.28E-15 2.55E-15 U 2.43E-15 U 2.12E-15 U
Thorium 230 uCi/mL 2.00E-14 NA NA NA 1.74E-15 U NA
Thorium 232 uCi/mL 4.00E-15 NA NA NA 1.47E-15 U NA
Thorium 234 uCi/mL - 1.30E-13 U 7.56E-14 U 7.33E-14 U 7.46E-14 U 6.15E-14 U
Uranium 233/234 uCi/mL 3.00E-12 NA 1.52E-15 U 1.77E-15 U NA 1.31E-15 U
Uranium 235 uCi/mL - 1.54E-14 U 1.15E-14 U 1.09E-14 U 1.10E-14 U 1.22E-14 U
Uranium 235/236 uCi/mL 3.00E-12 NA 1.78E-15 U R NA 1.13E-15 U
Uranium 238 uCi/mL 3.00E-12 NA 1.52E-15 U 1.03E-15 U NA 7.17E-16 U

**Criteria - USEPA, 10 CFR Part 20. Standards for Protection Against Radiation, Appendix B, Table 2, May 21, 1991.
Radionuclide Exceeds Criteria

 - No project-specific Criteria
NA - Not Applicable
The following flags assigned during chemistry validation are shown:
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (or minimum detected activity).
J - The radionuclide was positively identified; the associated numerical value is the approximate activity of the radionuclide in the sample.

*For each weekly sampling event, 2 air filters, representing the same site-perimeter location (5 total) and time period, were collected. Filter #1 was analyzed for gamma spec [Cs-137 and Co-60, plus extended list of potentially 
identified radionuclides (Am-241, Be-7, Bi-212, Pb-212, Pb-214, K-40, Th-234, and U-235)], gross alpha/beta, Ra-226, Ra-228, and isotopic uranium. Filter #2 was also analyzed for the above-referenced parameters (when 
necessary), plus Am-241 (or isotopic thorium).

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria, therefore, the presence or absence of the radionuclide cannot be verified in the sample.
DL - The uncertainty associated with the non-detect result, when multiplied by 1.65, was greater than the project-specific reporting limit.
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1.0 INTRODUCTION 

 

 This Data Validation Report (DVR) is prepared in accordance with the project approved 

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United 

States Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.  

 

2.0 ANALYTICAL PROCEDURES 

 

 The data being evaluated is from the October 21 through November 11, 2003 weekly 

sampling of five site-perimeter air stations at the Shallow Land Disposal Area (SLDA) site located in 

Parks Township, Armstrong County, Pennsylvania.  The laboratory Sample Delivery Groups (SDG) 

associated with these samples are 100420, 100421, 100880, 100881, 101304, 101306, 101745, and 

101748. Table 1 provides a summary of the air-filter samples collected at the SLDA site.  The air-

filter samples were analyzed by General Engineering Laboratories, Inc. (GEL) located in Charleston, 

South Carolina. 

 

 The air-filter sample analyses were performed in accordance with United States 

Environmental Protection Agency (USEPA), Prescribed Procedures for Measurement of 

Radioactivity in Drinking Water, EPA 600/4-80-032, August 1980 and U.S. Department of Energy 

(DOE) Environmental Measurements Laboratory (EML) HASL-300 Series, 28th Edition, February 

1997.  The air-filter samples were analyzed for the following parameters [or radionuclides of 

potential concern (ROPC)].  Not all air-filter samples were analyzed for all ROPC. 

 

 Parameter (ROPC)    Method 
 
 Gross Alpha/Beta Activity   EPA 900.0 
 Gamma Spectrometry (Cobalt-60, Cesium-137) EPA 901.1 
 Isotopic Uranium (U-234, U-235, U-238) HASL U-02-RC-Mod 
 Radium (Ra)-226    EPA 903.1 
 Radium (Ra)-228    EPA 904.0 
 Americium (Am)-241    HASL Am-05-RC-Mod 
 Isotopic Thorium (Th-230, Th-232)  HASL Th-01-RC-Mod 

 

 Two air-filter pumps are located at each site-perimeter air station, hence, two filters were 

collected weekly from each air station.  At a minimum, all air-filter samples (i.e., filter #1) were 



100420/100421 ASL-01-102103 Air 10/21/03 X X (Am-241) ---
ASL-02-102103 Air 10/21/03 X X (Am-241) ---
ASL-03-102103 Air 10/21/03 X X (Am-241) ---
ASL-04-102103 Air 10/21/03 X X (Am-241) ---
ASL-05-102103 Air 10/21/03 X X (Am-241) ---

100880/100881 ASL-01-102803 Air 10/28/03 X --- ---
ASL-02-102803 Air 10/28/03 X --- ---
ASL-03-102803 Air 10/28/03 X --- ---
ASL-04-102803 Air 10/28/03 X --- ---
ASL-05-102803 Air 10/28/03 X --- ---

101304/101306 ASL-1-110403 Air 11/04/03 X X (Iso-Th) ---
ASL-2-110403 Air 11/04/03 X X (Iso-Th) ---
ASL-3-110403 Air 11/04/03 X X (Iso-Th) ---
ASL-4-110403 Air 11/04/03 X X (Iso-Th) ---
ASL-5-110403 Air 11/04/03 X X (Iso-Th) ---

101745/101748 ASL-01-111103 Air 11/11/03 X --- ---
ASL-02-111103 Air 11/11/03 X --- ---
ASL-03-111103 Air 11/11/03 X --- ---
ASL-04-111103 Air 11/11/03 X --- ---
ASL-05-111103 Air 11/11/03 X --- ---

Notes:

X - Parameter requested.
--- - Parameter not requested or no comment.

* - The primary ROPC are gross alpha/beta, gamma spec [Cs-137 and Co-60, plus extended list of potentially 
identified radionuclides (Am-241, Be-7, Bi-212, Pb-212, Pb-214, K-40, Th-234, and U-235)], Ra-226 (radon 
emnantion), Ra-228 (lucas cell), and isotopic uranium (U-234, U-235, U-238).     

Comments

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

** - The secondary ROPC are gross alpha/beta, gamma spec (Co-60, Cs-137), Ra-226 (radon emnantion), Ra-
228 (lucas cell), and Am-241 (or isotopic thorium - Th-230 and Th-232).
*** - For weekly air samples, 2 filters were collected from each site perimeter station location (5 total). Filter #1 
was analyzed for gross alpha/beta, gamma spec, Ra-226, Ra-228, and isotopic uranium, while filter #2 was 
analyzed (if necessary) for gross alpha/beta, gamma spec, Ra-226, Ra-228, and Am-241 (or isotopic thorium).  
Am-241 and isotopic thorium are collected monthly, but not in the same week.

SDG No. Sample ID Matrix
Date of 

Collection
Primary 
ROPC*

Secondary 
ROPC**

J:/11172781.00/excel/Sample and Analysis Summary - Air 1021-111103 - Air
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analyzed for the following primary ROPC: gross alpha/beta, Co-60, Cs-137, Ra-226, Ra-228, and 

isotopic uranium.  On a monthly basis, filter #2 was also analyzed for the primary ROPC (excluding 

isotopic uranium) and Am-241 (or isotopic thorium).  Duplication of analyses on filter #2 were 

performed in order to establish correlation on the same filter between Am-241 (or isotopic thorium) 

and gross alpha/beta, Ra-226, and Ra-228.  For gamma spectrometry, an extended list of 

radionuclides that may be potentially identified in the air filter samples (beyond cobalt-60 and 

cesium-137) were also reported by the laboratory.  

 

 In accordance with the project SAP, the data was reviewed/validated by a URS Project 

Chemist following the guidelines established by: Science Applications International Corporation 

(SAIC), Laboratory Data Validation Guidelines for Evaluating Radionuclide Analyses, Document 

No. 143-20020404.001, Revision 07, April 4, 2002.  All samples were reviewed independently (i.e., 

separately from the laboratory) for evaluation of data completeness, verification of chain-of-custody 

forms for correctness, review of holding time criteria, and assessment of QC blanks for 

contamination. Additionally, a higher level of review was performed on 10% of the environmental 

and QC samples collected during this sampling event. This higher level of review included 

verification of instrument calibration, assessment of laboratory precision and accuracy based upon 

duplicates and spike results, verification of adherence to method specifications, and assessment of 

matrix interference.  Copies of the validated analytical results (i.e., Certificates of Analysis) are 

presented in Attachment A.  Support Documentation [i.e., chain-of-custodies (COC), tabulated air 

volume conversion calculations (pCi/filter to µCi/mL), and field notes (see COCs for sample 

collection times and flow rates)] is presented in Attachment B. 

 

3.0 DATA DELIVERABLE COMPLETENESS 

 

 The laboratory analytical reports were evaluated by URS against the Screening Data Package 

requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic data 

deliverables (EDDs) were verified for accuracy against the laboratory data packages. 
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4.0 ANALYTICAL DEVIATIONS 

 

 An analytical deviation is an activity not conducted in accordance with the approved SAP 

(URS, August 2003) or procedures (e.g., analytical methods).  Analytical deviations were 

encountered during analysis of some samples and are summarized in Table 2.  Table 2 identifies the 

sample ID, fraction, analytical deviation encountered, and how the data was qualified as a result of 

the data validation.  Only sample and QC results where deviations occurred, and required data to be 

qualified, are discussed in this section and summarized in Table 2. 

 

 Alpha Spectrometry 

 

 The non-detect uranium-238 results for samples ASL-01-102103 (lab ID 100421001), the 

non-detect uranium-233/234 result for sample ASL-05-102103 (lab ID 100421005), and the non-

detect uranium-235/236 results for samples ASL-05-102103 (lab ID 100421005) and ASL-5-110403 

(lab ID 101304005) were rejected (R), because the absolute values of the negative results were 

greater than the corresponding uncertainty values, which indicates improper instrument blank 

correction.  

 

 The detected uranium-238 result for samples ASL-02-111103 (lab ID 101748002) and the 

detected thorium-230 results for samples ASL-1-110403 (lab ID 101304006), ASL-2-110403 (lab ID 

101304007), ASL-4-110403 (lab ID 101304009) ASL-5-110403 (lab ID 101304010) were qualified 

as non-detect (U), because the activities are less than the corresponding sample-specific critical levels 

(Lc) value, which represents the minimum activity that can be considered as statistically different 

from the blank results (i.e., uncertainty * 1.65 or 95% probability). 

 

 Gas Flow Proportional Counting 

 

 The detected alpha result for samples ASL-01-102103 through ASL-03-102103 (lab IDs 

100420001 through 100421003), ASL-05-102103 (lab ID 100420005), ASL-01-102103 (lab ID 

100420006), ASL-05-102103 (lab ID 100420010), ASL-03-102803 (lab ID 100880003), ASL-03-

102803 (lab ID 100880003), and ASL-04-102803 (lab ID 100880004) and the detected radium-226 

result for samples ASL-04-102103 (lab ID 100421009) and ASL-3-110403 (lab ID 101304003) were 
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qualified as non-detect (U), because the activities are less than the corresponding sample-specific Lc 

values. 

 

 The detected radium-228 results for samples ASL-01-102103 (lab ID 100421006), ASL-05-

102103 (lab ID 100421010) and ASL-05-102803 (lab ID 100881005) and the detected radium-226 

results for samples ASL-01-102803 through ASL-03-102803 (lab IDs 100881001 through 

100881003), ASL-05-102803 (lab ID 100881005), and ASL-05-111103 (lab ID 101748005) were 

qualified estimated (J) due to preparation blank contamination.  

 

 Gamma Spectrometry 

 

 The detected lead-214 result for sample ASL-02-102103 (lab ID 100421002), the detected 

lead-212 results for samples ASL-01-102803 (lab ID 10088001), ASL-02-102803 (lab ID 10088002), 

and ASL-04-111103 (lab ID 101745004), the detected potassium-40 result for samples ASL-01-

111103 (lab ID 101745001) and the detected berillium-7 result for samples ASL-1-110403 (lab ID 

101306001) were qualified as non-detect (U), because the activities are less than the corresponding 

sample-specific Lc values. 

 

 No other analytical deviations were encountered and no additional data qualification was 

necessary. 
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TABLE 2 

SUMMARY OF QUALIFIED DATA 

SLDA 

Sample ID Fraction Analytical Deviation Qualification 

ASL-01-102103 (100421001)  Alpha 
Spectrometry 

Improper instrument 
blank subtraction for U-
238 

Qualify non-detect “R”. 

ASL-05-102103 (100421005)  Alpha 
Spectrometry 

Improper instrument 
blank subtraction for U-
233/234 

Qualify non-detect “R”. 

ASL-05-102103 (100421005)  
ASL-5-110403 (101304005) 

Alpha 
Spectrometry 

Improper instrument 
blank subtraction for U-
235/236 

Qualify non-detect “R”. 

ASL-02-111103 (101748002) Alpha 
Spectrometry 

U-238 result < Lc value 
(or uncertainty * 1.65) 

Qualify detect “U”. 

ASL-1-110403 (101304006) 
ASL-2-110403 (101304007) 
ASL-4-110403 (101304009) 
ASL-5-110403 (101304010) 

Alpha 
Spectrometry 

Th-230 result < Lc 
value (or uncertainty * 
1.65) 

Qualify detect “U”. 

ASL-01-102103 through ASL-
03-102103 (100420001 through 
100420003) 
ASL-05-102103 (100420005) 
ASL-01-102103 (100420006) 
ASL-05-102103 (100420010) 
ASL-03-102803 (100880003) 
ASL-04-102803 (100880004) 

Gas Flow 
Proportional 

Alpha result < Lc value 
(or uncertainty * 1.65) 

Qualify detect “U”. 

ASL-04-102103 (100421009) 
 
ASL-3-110403 (101304003) 

Gas Flow 
Proportional 

Ra-226 result < Lc 
value (or uncertainty * 
1.65) 

Qualify detect “U”. 

ASL-01-102103 (100421006) 
ASL-05-102103 (100421010) 
ASL-05-102803 (100881005) 

Gas Flow 
Proportional 

Ra-228 contamination in 
QC blank 

Qualify “J” at 
quantified value. 

ASL-01-102803 through ASL-
03-102803 (100881001 -
100881003) 
ASL-05-102803 (100881005) 
ASL-05-111103 (101748005) 

Gas Flow 
Proportional 

Ra-226 contamination in 
QC blank 

Qualify “J” at 
quantified value. 

ASL-01-102803 (100880001) 
ASL-02-102803 (100880002) 
ASL-04-111103 (101745004) 

Gamma 
Spectrometry 

Lead-212 result < Lc 
value (or uncertainty * 
1.65) 

Qualify detect “U”. 

ASL-02-102103 (100421002) 
 

Gamma 
Spectrometry 

Lead-214 result < Lc 
value (or uncertainty * 
1.65) 

Qualify detect “U”. 

ASL-1-110403 (101306001) 
 

Gamma 
Spectrometry 

Be-7 result < Lc value 
(or uncertainty * 1.65) 

Qualify detect “U”. 

ASL-01-111103 (101745001) 
 

Gamma 
Spectrometry 

K-40 result < Lc value 
(or uncertainty * 1.65) 

Qualify detect “U”. 
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TABLE 2 (Cont’d) 

SUMMARY OF QUALIFIED DATA 

SLDA 
 
Notes: 
 
U - The radionuclide was analyzed for, but was not detected above the reported detection limit (minimum 

detected activity or Lc). 

J - The radionuclide was positively identified; the associated numerical value is the approximate activity 

of the radionuclide in the sample. 

DL - The radionuclide was not detected above the reported detection limit (or minimum detected activity). 

However, the reported detection limit (or minimum detected activity) (uncertainty x 1.65) is 

approximate and may or may not represent the actual limit of detection necessary to accurately and 

precisely measure the radionuclide in the sample. 

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and 

meet quality control criteria.  The presence or absence of the radionuclide cannot be verified. 
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5.0 DATA PRESENTATION 

 

 Attachment A contains validated analytical results for all samples (laboratory Certificate of 

Analysis).  All air-filter sample results were reported in pCi/filter by the laboratory. 

 

6.0 SUMMARY 

 

 All sample analyses were found to be compliant with the method criteria, except where 

previously noted.  Results qualified as estimated (J) are considered conditionally usable, while results 

qualified as non-detect (U) and rejected (R) results are unusable.  All other sample results are usable 

as reported. 
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ATTACHMENT A 

 

VALIDATED ANALYTICAL RESULTS 

(CERTIFICATES OF ANALYSIS) 
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ATTACHMENT B 

 

SUPPORT DOCUMENTATION 

























ASL-01-102103 A 10/21/03 100420/100421-001 169.7 10182 2.25 63711 6.49E+08
B 10/21/03 100420/100421-006 169.7 10182 2 56632 5.77E+08

ASL-02-102103 A 10/21/03 100420/100421-002 169.6 10176 2.25 63711 6.48E+08
B 10/21/03 100420/100421-007 169.7 10182 2.1 59463.6 6.05E+08

ASL-03-102103 A 10/21/03 100420/100421-003 169.7 10182 2 56632 5.77E+08 Hr meter prematurely reset to 0
B 10/21/03 100420/100421-008 169.7 10182 2.1 59463.6 6.05E+08

ASL-04-102103 A 10/21/03 100420/100421-004 169.7 10182 2.1 59463.6 6.05E+08
B 10/21/03 100420/100421-009 169.7 10182 2.2 62295.2 6.34E+08

ASL-05-102103 A 10/21/03 100420/100421-005 169.7 10182 2.25 63711 6.49E+08
B 10/21/03 100420/100421-010 169.7 10182 2.1 59463.6 6.05E+08

ASL-01-102803 A 10/28/03 100880/100881-001 167.9 10074 2.25 63711 6.42E+08
B 10/28/03 167.9 10074 2.1 59463.6 5.99E+08

ASL-02-102803 A 10/28/03 100880/100881-002 168.1 10086 2.25 63711 6.43E+08
B 10/28/03 168 10080 2.25 63711 6.42E+08

ASL-03-102803 A 10/28/03 100880/100881-003 178 10680 2 56632 6.05E+08
B 10/28/03 168 10080 2.2 62295.2 6.28E+08

ASL-04-102803 A 10/28/03 100880/100881-004 168 10080 2.1 59463.6 5.99E+08
B 10/28/03 168 10080 2.2 62295.2 6.28E+08

ASL-05-102803 A 10/28/03 100880/100881-005 168.1 10086 2.2 62295.2 6.28E+08
B 10/28/03 168.1 10086 2.2 62295.2 6.28E+08

ASL-1-110403 A 11/04/03 101304/101306-001 168.6 10116 2.25 63711 6.45E+08
B 11/04/03 101304/101306-006 168.6 10116 1.9 53800.4 5.44E+08

ASL-2-110403 A 11/04/03 101304/101306-002 168.5 10110 2.2 62295.2 6.30E+08
B 11/04/03 101304/101306-007 168.5 10110 2.15 60879.4 6.15E+08

ASL-3-110403 A 11/04/03 101304/101306-003 158.5 9510 1.6 45305.6 4.31E+08
B 11/04/03 101304/101306-008 168.5 10110 2.1 59463.6 6.01E+08

ASL-4-110403 A 11/04/03 101304/101306-004 168.5 10110 2 56632 5.73E+08
B 11/04/03 101304/101306-009 168.5 10110 2.2 62295.2 6.30E+08

ASL-5-110403 A 11/04/03 101304/101306-005 168.4 10104 2.15 60879.4 6.15E+08
B 11/04/03 101304/101306-010 168.4 10104 2 56632 5.72E+08

ASL-01-111103 A 11/11/03 101745/101748-001 165.4 9924 2.2 62295.2 6.18E+08
B 11/11/03 167.4 10044 1.95 55216.2 5.55E+08

ASL-02-111103 A 11/11/03 101745/101748-002 167.3 10038 2.2 62295.2 6.25E+08
B 11/11/03 167.3 10038 2.25 63711 6.40E+08

ASL-03-111103 A 11/11/03 101745/101748-003 167.5 10050 2.1 59463.6 5.98E+08
B 11/11/03 167.5 10050 2.25 63711 6.40E+08

ASL-04-111103 A 11/11/03 101745/101748-004 167.6 10056 2.1 59463.6 5.98E+08
B 11/11/03 167.5 10050 2.25 63711 6.40E+08

ASL0-5-111103 A 11/11/03 101745/101748-005 167.5 10050 2.25 63711 6.40E+08
B 11/11/03 167.5 10050 2.1 59463.6 5.98E+08

AIR VOLUME CALCULATIONS
SLDA

Sample ID
Date of 

Collection
Collection 
Time (hr)

Collection 
Time (min)

Flow Rate 
(ft3/min)

Flow Rate 
(mL/min)

Total Air 
Volume 

(mL)
Filter 
(A/B) CommentsLab Sample ID

1 J:/11172781.00/excel/Sample and Analysis Summary - Air 1021-111103 - Air Volume Calcs
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1.0 INTRODUCTION

This Data Validation Report (DVR) is prepared in accordance with the project approved

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United States

Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.

2.0 ANALYTICAL PROCEDURES

The data being evaluated is from the January 6, 2004 monthly sampling of five site-perimeter

air stations at the Shallow Land Disposal Area (SLDA) site located in Parks Township, Armstrong

County, Pennsylvania.  The laboratory Sample Delivery Groups (SDGs) associated with these samples

are 104830 and 104831. Table 1 provides a summary of the air-filter samples collected at the SLDA site.

 The air-filter samples were analyzed by General Engineering Laboratories, Inc. (GEL) located in

Charleston, South Carolina.

The air-filter sample analyses were performed in accordance with United States Environmental

Protection Agency (USEPA), Prescribed Procedures for Measurement of Radioactivity in Drinking

Water, EPA 600/4-80-032, August 1980 and U.S. Department of Energy (DOE) Environmental

Measurements Laboratory (EML) HASL-300 Series, 28th Edition, February 1997.  The air-filter

samples were analyzed for the following parameters [or radionuclides of potential concern (ROPC)].

Parameter (ROPC) Method

Gross Alpha/Beta Activity EPA 900.0
Gamma Spectrometry (Cobalt-60, Cesium-137) EPA 901.1
Isotopic Uranium (U-234, U-235, U-238) HASL U-02-RC-Mod
Radium (Ra)-226 EPA 903.1
Radium (Ra)-228 EPA 904.0
Americium (Am)-241 HASL Am-05-RC-Mod
Isotopic Thorium (Th-230, Th-232) HASL Th-01-RC-Mod

Two air-filter pumps are located at each site-perimeter air station, hence, two filters were

collected monthly from each air station.  All air-filter samples (i.e., filter #1) were analyzed for the



104830/104831 ASL-01-010604 Air 01/06/04 X ---
ASL-02-010604 Air 01/06/04 X ---
ASL-03-010604 Air 01/06/04 X ---
ASL-04-010604 Air 01/06/04 X ---
ASL-05-010604 Air 01/06/04 X ---

Notes:

X - Parameter requested.
--- - Parameter not requested or no comment.

SDG No. Sample ID Matrix
Date of 

Collection
Primary 
ROPC*

* - The primary ROPC are Am-241 (alpha spec), gross alpha/beta, gamma spec (Co-60, Cs-137), 
Ra-226 (radon emanation), Ra-228 (lucas cell), isotopic thorium (Th-230 and Th-232), and 
isotopic uranium (U-234, U-235, U-238)

Comments

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

J:/11172781.00/excel/Sample and Analysis Summary - AIR 010604 - Air
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following primary ROPC: Am-241, gross alpha/beta, Co-60, Cs-137, Ra-226, Ra-228, isotopic thorium,

and isotopic uranium. 

In accordance with the project SAP, the data was reviewed/validated by a URS Project Chemist

following the guidelines established by: Science Applications International Corporation (SAIC),

Laboratory Data Validation Guidelines for Evaluating Radionuclide Analyses, Document No. 143-

20020404.001, Revision 07, April 4, 2002.  All samples were reviewed independently (i.e., separately

from the laboratory) for evaluation of data completeness, verification of chain-of-custody forms for

correctness, review of holding time criteria, and assessment of quality control (QC) blanks for

contamination. Additionally, a higher level of review was performed on 10% of the environmental and

QC samples collected during this sampling event. This higher level of review included verification of

instrument calibration, assessment of laboratory precision and accuracy based upon duplicates and spike

results, verification of adherence to method specifications, and assessment of matrix interference. 

Copies of the validated analytical results (i.e., Certificates of Analysis) are presented in Attachment A.

 Support Documentation [i.e., chain-of-custodies (includes sample collection times and flow rates) and

tabulated air volume conversion calculations (pCi/filter to  Ci/mL)] is presented in Attachment B.

3.0 DATA DELIVERABLE COMPLETENESS

The laboratory analytical reports were evaluated by URS against the Screening Data Package

requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic data deliverables

(EDDs) were verified for accuracy against the laboratory data packages.

4.0 ANALYTICAL DEVIATIONS

An analytical deviation is an activity not conducted in accordance with the approved SAP (URS,

August 2003) or procedures (e.g., analytical methods).  Analytical deviations were encountered during

analysis of some samples and are summarized in Table 2.  Table 2 identifies the sample ID, fraction,

analytical deviation encountered, and how the data was qualified as a result of the data validation.  Only

sample and QC results where deviations occurred, and required data to be qualified, are discussed in this

section and summarized in Table 2.

Alpha Spectrometry
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One non-detect result for a sample containing uranium-235/236 was rejected (R), because the

absolute value of the negative result was greater than the corresponding uncertainty value, which

indicates improper instrument blank correction. Refer to Table 2 for more detail of the sample affected.

Two detected results for samples containing thorium-230 were qualified as non-detect (U),

because the activity is less than the corresponding Lc value. Refer to Table 2 for more detail of samples

affected.

No other analytical deviations were encountered and no additional data qualification was

necessary.
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TABLE 2

SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical Deviation Qualification

ASL-03-010604 (104831003) Alpha
Spectrometry

Improper instrument
blank subtraction for U-
235/236

Qualify non-detect “R”.

ASL-01-010604 (104831001) ,
ASL-04-010604 (104831004)

Alpha
Spectrometry

Th-230 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

Notes:

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet

quality control criteria.  The presence or absence of the radionuclide cannot be verified.

U - The radionuclide was analyzed for, but was not detected above the reported detection limit (minimum

detected activity or Lc).
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate of

Analysis).  All air-filter sample results were reported in pCi/filter by the laboratory.

6.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J) are considered conditionally usable, while results

qualified as rejected (R) are unusable.  All other sample results are usable as reported.
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ATTACHMENT A

VALIDATED ANALYTICAL RESULTS

(CERTIFICATES OF ANALYSIS)
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1.0 INTRODUCTION

This Data Validation Report (DVR) is prepared in accordance with the project approved

Sampling and Analysis Plan (SAP) (URS, August 2003), to fulfill the requirements of the United

States Army Corp of Engineers (USACE) Contract No. DACW49-01-D-0001.

2.0 ANALYTICAL PROCEDURES

The data being evaluated is from the February 6, 2004 monthly sampling of five site-

perimeter air stations at the Shallow Land Disposal Area (SLDA) site located in Parks Township,

Armstrong County, Pennsylvania.  The laboratory Sample Delivery Groups (SDGs) associated with

these samples are 106934 and 106936. Table 1 provides a summary of the air-filter samples collected

at the SLDA site.  The air-filter samples were analyzed by General Engineering Laboratories, Inc.

(GEL) located in Charleston, South Carolina.

The air-filter sample analyses were performed in accordance with United States

Environmental Protection Agency (USEPA), Prescribed Procedures for Measurement of

Radioactivity in Drinking Water, EPA 600/4-80-032, August 1980 and U.S. Department of Energy

(DOE) Environmental Measurements Laboratory (EML) HASL-300 Series, 28th Edition, February

1997.  The air-filter samples were analyzed for the following parameters [or radionuclides of

potential concern (ROPC)]. 

Parameter (ROPC) Method

Gross Alpha/Beta Activity EPA 900.0
Gamma Spectrometry (Cobalt-60, Cesium-137) EPA 901.1
Isotopic Uranium (U-234, U-235, U-238) HASL U-02-RC-Mod
Radium (Ra)-226 EPA 903.1
Radium (Ra)-228 EPA 904.0
Americium (Am)-241 HASL Am-05-RC-Mod
Isotopic Thorium (Th-230, Th-232) HASL Th-01-RC-Mod

Two air-filter pumps are located at each site-perimeter air station, hence, two filters were

collected monthly from each air station.  All air-filter samples (i.e., filter #1) were analyzed for the



106934/106936 ASL-01-021004 Air 02/10/04 X ---
ASL-02-021004 Air 02/10/04 X ---
ASL-03-021004 Air 02/10/04 X ---
ASL-04-021004 Air 02/10/04 X ---
ASL-05-021004 Air 02/10/04 X ---

Notes:

X - Parameter requested.
--- - Parameter not requested or no comment.

Comments

TABLE 1
SAMPLE AND ANALYSIS SUMMARY

SLDA

SDG No. Sample ID Matrix
Date of 

Collection
Primary 
ROPC*

* - The primary ROPC are Am-241 (alpha spec), gross alpha/beta, gamma spec (Co-60, Cs-137), 
Ra-226 (radon emanation), Ra-228 (lucas cell), isotopic thorium (Th-230 and Th-232), and 
isotopic uranium (U-234, U-235, U-238)

J:/11172781.00/excel/Sample and Analysis Summary - AIR 021004 - Air
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following primary ROPC: Am-241, gross alpha/beta, Co-60, Cs-137, Ra-226, Ra-228, isotopic

thorium, and isotopic uranium.

In accordance with the project SAP, the data was reviewed/validated by a URS Project

Chemist following the guidelines established by: Science Applications International Corporation

(SAIC), Laboratory Data Validation Guidelines for Evaluating Radionuclide Analyses, Document

No. 143-20020404.001, Revision 07, April 4, 2002.  All samples were reviewed independently (i.e.,

separately from the laboratory) for evaluation of data completeness, verification of chain-of-custody

forms for correctness, review of holding time criteria, and assessment of quality control (QC) blanks

for contamination. Additionally, a higher level of review was performed on 10% of the

environmental and QC samples collected during this sampling event. This higher level of review

included verification of instrument calibration, assessment of laboratory precision and accuracy based

upon duplicates and spike results, verification of adherence to method specifications, and assessment

of matrix interference.  Copies of the validated analytical results (i.e., Certificates of Analysis) are

presented in Attachment A.  Support Documentation [i.e., chain-of-custodies (includes sample

collection times and flow rates) and tabulated air volume conversion calculations (pCi/filter to

µCi/mL)] is presented in Attachment B.

3.0 DATA DELIVERABLE COMPLETENESS

The laboratory analytical reports were evaluated by URS against the Screening Data Package

requirements, as defined in EM 200-1-3, Appendix I (USACE 2001).  The electronic data

deliverables (EDDs) were verified for accuracy against the laboratory data packages.

4.0 ANALYTICAL DEVIATIONS

An analytical deviation is an activity not conducted in accordance with the approved SAP

(URS, August 2003) or procedures (e.g., analytical methods).  Analytical deviations were

encountered during analysis of some samples and are summarized in Table 2.  Table 2 identifies the

sample ID, fraction, analytical deviation encountered, and how the data was qualified as a result of

the data validation.  Only sample and QC results where deviations occurred, and required data to be

qualified, are discussed in this section and summarized in Table 2.

Alpha Spectrometry
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One non-detect result for a sample containing uranium-233/234 was rejected (R), because

the absolute value of the negative result was greater than the corresponding uncertainty value, which

indicates improper instrument blank correction. Refer to Table 2 for more detail of the sample

affected.

Two detected results for samples containing thorium-230 and one each for samples

containing thorium-232, uranium-228, radium-226 were qualified as non-detect (U), because the

activity is less than the corresponding Lc value. Refer to Table 2 for more detail of the samples

affected.

Five non-detect results for samples containing radium-228 were qualified as exceeding the

detection limit (DL) because the uncertainty multiplied by 1.65 was greater than the specified

required limit. Refer to Table 2 for more detail of the samples affected.

Two detected results for thorium-220 were qualified estimated (J) due to preparation blank

contamination. Refer to Table 2 for more detail of the samples affected.

No other analytical deviations were encountered and no additional data qualification was

necessary.
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TABLE 2

SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical Deviation Qualification

ASL-05-021004 (106936005) Alpha
Spectrometry

Improper instrument
blank subtraction for U-
233/234

Qualify non-detect “R”.

ASL-01-021004 (106936001),
ASL-02-021004 (106936002)

Alpha
Spectrometry

Th-230 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

ASL-01-021004 (106936001) Alpha
Spectrometry

Th-232 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

ASL-01-021004 (106936001) Alpha
Spectrometry

U-238 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

ASL-04-021004 (106936004) Lucas Cell Ra-226 result < Lc
value (or uncertainty *
1.65)

Qualify detect “U”.

ASL-01-021004 (106936001),
ASL-02-021004 (106936002),
ASL-03-021004 (106936003),
ASL-04-021004 (106936004),
ASL-05-021004 (106936005)

Gas Flow
Proportional
Counting

Ra-228 Detection Limit
exceeded

Qualify non-detect
“DL”.

ASL-03-021004 (106936003),
ASL-05-021004 (106936005)

Alpha
Spectrometry

Th-230 contamination in
QC blank

Qualify “J” at
quantified value.

Notes:

U - The radionuclide was analyzed for, but was not detected above the reported detection limit (minimum

detected activity or Lc).

DL - The radionuclide was not detected above the reported detection limit, minimum detected activity or

uncertainty.  However, the obtained detection limits (uncertainty x 1.65) are greater than the required

detection limits.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet

quality control criteria.  The presence or absence of the radionuclide cannot be verified.

J - The radionuclide was positively identified; the associated numerical value is the approximate activity

of the radionuclide in the sample.
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate of

Analysis).  All air-filter sample results were reported in pCi/filter by the laboratory.

6.0 SUMMARY

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J) and non-detected (U) are considered

conditionally usable, while results qualified as rejected (R) are unusable.  All other sample results

are usable as reported.
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One non-detect result for a sample containing uranium-233/234 was rejected (R), because the

absolute value of the negative result was greater than the corresponding uncertainty value, which

indicates improper instrument blank correction. Refer to Table 2 for more detail of sample affected.

Two detected results for samples containing thorium-230 were qualified as non-detect (U),

because the activity is less than the corresponding Lc value. Refer to Table 2 for more detail of samples

affected.

No other analytical deviations were encountered and no additional data qualification was

necessary.
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TABLE 2

SUMMARY OF QUALIFIED DATA

SLDA

Sample ID Fraction Analytical Deviation Qualification

ASL-03-031004 (108897003) Alpha
Spectrometry

Improper instrument
blank subtraction for U-
233/234

Qualify non-detect “R”.

ASL-03-031004 (108897003),
ASL-04-031004 (108897004)

Alpha
Spectrometry

Th-230 result < Lc value
(or uncertainty * 1.65)

Qualify detect “U”.

Notes:

U - The radionuclide was analyzed for, but was not detected above the reported detection limit (minimum

detected activity or Lc).

DL - The radionuclide was not detected above the reported detection limit, minimum detected activity or

uncertainty.  However, the obtained detection limits (uncertainty x 1.65) are greater than the required

detection limits.

R - The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet

quality control criteria.  The presence or absence of the radionuclide cannot be verified.

J - The radionuclide was positively identified; the associated numerical value is the approximate activity of

the radionuclide in the sample.
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5.0 DATA PRESENTATION

Attachment A contains validated analytical results for all samples (laboratory Certificate of

Analysis).  All air-filter sample results were reported in pCi/filter by the laboratory.

6.0 SUMMARY

For SDG 108896 GEL NCR 98179 addresses that the lab failed to maintain custody of the

sample according to their procedures. This was due to a lab tech not scanning the samples into the batch

prior to analysis. GEL maintains that the samples did remain the their custody at all times and has

reported the results of analysis.

All sample analyses were found to be compliant with the method criteria, except where

previously noted.  Results qualified as estimated (J) and non-detected (U) are considered conditionally

usable, while results qualified as rejected (R) are unusable.  All other sample results are usable as

reported.
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Sample Fraction Compound/ Qualifier Reason
Analyte

SE-CR-01 Alpha spec Pu-239/240 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

 Alpha spec Th-232 DL detection limit; DL>RL
Alpha spec Th-232 DL detection limit; uncertainty x 1.65>RL
Alpha spec Th-232 J tracer uncertainty > 10%

Gamma spec Ra-226 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 J result < 5 times rinsate blank concentration

SE-CR-02 Alpha spec Pu-239/240 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

 Alpha spec Th-232 DL detection limit; uncertainty x 1.65>RL
Alpha spec Th-232 J tracer uncertainty > 10%

Gamma spec Ra-226 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 J result < 5 times rinsate blank concentration

SE-CR-03 Alpha spec Pu-239/240 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Alpha spec Pu-239/240 U detection limit; Result < uncertainty x 1.65
 Alpha spec Th-232 DL detection limit; uncertainty x 1.65>RL

Alpha spec Th-232 J tracer uncertainty > 10%
Gamma spec Ra-226 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 J result < 5 times rinsate blank concentration

SE-CR-04 Alpha spec Pu-239/240 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

 Alpha spec Th-232 DL detection limit; uncertainty x 1.65>RL
Alpha spec Th-232 J tracer uncertainty > 10%

 Gamma spec Ra-226 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 J result < 5 times rinsate blank concentration

TABLE 1

DATA QUALIFIER SUMMARY
2004 SLDA Sampling Event
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Sample Fraction Compound/ Qualifier Reason
Analyte

TABLE 1

DATA QUALIFIER SUMMARY
2004 SLDA Sampling Event

SE-CR-05 Alpha spec Pu-239/240 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

 Alpha spec Th-232 DL detection limit; uncertainty x 1.65>RL
Alpha spec Th-232 J tracer uncertainty > 10%

Gamma spec Ra-226 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 J result < 5 times rinsate blank concentration

SE-CR-06 Alpha spec Pu-239/240 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

 Alpha spec Th-232 DL detection limit; uncertainty x 1.65>RL
Alpha spec Th-232 J tracer uncertainty > 10%

Gamma spec Ra-226 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 DL detection limit; uncertainty x 1.65>RL

 Gamma spec Ra-228 J result < 5 times rinsate blank concentration

SE-DR-01 Alpha spec Pu-239/240 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

 Alpha spec Th-232 DL detection limit; DL>RL
Alpha spec Th-232 DL detection limit; uncertainty x 1.65>RL
Alpha spec Th-232 J tracer uncertainty > 10%
Alpha spec U-233/234 DL detection limit; uncertainty x 1.65>RL

Gamma spec Ra-226 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 J result < 5 times rinsate blank concentration

SE-DR-02 Alpha spec Pu-239/240 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

 Alpha spec Th-232 DL detection limit; DL>RL
Alpha spec Th-232 J tracer uncertainty > 10%
Alpha spec U-233/234 DL detection limit; uncertainty x 1.65>RL
Alpha spec Iso-U J tracer uncertainty > 10%

Gamma spec Ra-228 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 J result < 5 times rinsate blank concentration
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Sample Fraction Compound/ Qualifier Reason
Analyte

TABLE 1

DATA QUALIFIER SUMMARY
2004 SLDA Sampling Event

SE-DR-03 Alpha spec Pu-239/240 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Alpha spec Pu-239/240 U detection limit; Result < uncertainty x 1.65
 Gamma spec Am-241 DL detection limit; DL>RL

Gamma spec Am-241 DL detection limit; uncertainty x 1.65>RL
Alpha spec Th-230 DL detection limit; uncertainty x 1.65>RL
Alpha spec Th-232 DL detection limit; uncertainty x 1.65>RL
Alpha spec Th-232 J tracer uncertainty > 10%
Alpha spec U-233/234 DL detection limit; uncertainty x 1.65>RL

Gamma spec Ra-226 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 J result < 5 times rinsate blank concentration

SE-DR-04 Alpha spec Pu-239/240 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

 Alpha spec Th-232 DL detection limit; uncertainty x 1.65>RL
Alpha spec Th-232 J tracer uncertainty > 10%
Alpha spec U-233/234 DL detection limit; uncertainty x 1.65>RL
Alpha spec U-235/236 DL detection limit; uncertainty x 1.65>RL
Alpha spec U-238 DL detection limit; uncertainty x 1.65>RL
Alpha spec Iso-U J tracer uncertainty > 10%

Gamma spec Ra-226 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 J result < 5 times rinsate blank concentration

SE-DR-05 Alpha spec Pu-239/240 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

 Alpha spec Th-232 DL detection limit; uncertainty x 1.65>RL
Alpha spec Th-232 J tracer uncertainty > 10%

Gamma spec Ra-226 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 J result < 5 times rinsate blank concentration

SE-DR-06 Alpha spec Pu-239/240 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

 Alpha spec Th-232 DL detection limit; uncertainty x 1.65>RL
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Sample Fraction Compound/ Qualifier Reason
Analyte

TABLE 1

DATA QUALIFIER SUMMARY
2004 SLDA Sampling Event

Alpha spec Th-232 J tracer uncertainty > 10%
Gamma spec Ra-226 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 J result < 5 times rinsate blank concentration

SE-FD-01 Alpha spec Pu-239/240 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

 Alpha spec Th-230 DL detection limit; uncertainty x 1.65>RL
Alpha spec Th-232 DL detection limit; uncertainty x 1.65>RL
Alpha spec U-233/234 DL detection limit; uncertainty x 1.65>RL
Alpha spec Iso-U J tracer uncertainty > 10%

Gamma spec Ra-226 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 DL detection limit; uncertainty x 1.65>RL
Gamma spec Ra-228 J result < 5 times rinsate blank concentration

SE-RB-01-061304 Gamma spec Cs-137 DL detection limit; DL>RL

Alpha spec Th-230 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Lucas cell Ra-226 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

SP-CR-01 Alpha spec Th-232 J tracer uncertainty > 10%

SP-CR-02 Alpha spec Th-232 J tracer uncertainty > 10%

SP-DR-01 Alpha spec Th-230 J tracer uncertainty > 10%

Alpha spec Th-230 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Alpha spec Th-232 J tracer uncertainty > 10%

Lucas cell Ra-226 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

SP-DR-03 Liq Sc Pu-241 DL detection limit; DL>RL
Alpha spec U-233/234 DL detection limit; uncertainty x 1.65>RL
Alpha spec Th-232 J tracer uncertainty > 10%
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Sample Fraction Compound/ Qualifier Reason
Analyte

TABLE 1

DATA QUALIFIER SUMMARY
2004 SLDA Sampling Event

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

SP-DR-04 Liq Sc Pu-241 DL detection limit; DL>RL
Liq Sc Pu-241 DL detection limit; uncertainty x 1.65>RL

Alpha spec U-233/234 DL detection limit; uncertainty x 1.65>RL
Alpha spec U-233/234 U detection limit;  Result<uncertainty x 1.65
Alpha spec Iso-U; except 234 J tracer uncertainty > 10%

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

SP-DR-05 Alpha spec U-233/234 U detection limit;  Result<uncertainty x 1.65
Alpha spec Th-230 J tracer uncertainty > 10%

Alpha spec Th-230 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Alpha spec Th-232 J tracer uncertainty > 10%

Lucas cell Ra-226 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

WG-FD-01 Alpha spec U-235/236 U detection limit; Result < uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty > 10%

WG-FD-02 Alpha spec Th-232 J tracer uncertainty > 10%

WG-FD-03 Alpha spec U-233/234 U detection limit; Result < uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty > 10%

WG-FD-04 Alpha spec Th-230 U detection limit;  Result<uncertainty x 1.65

Alpha spec Th-230 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Alpha spec Th-232 J tracer uncertainty >10%
Alpha spec Iso-U J tracer uncertainty >10%

Lucas cell Ra-226 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

WG-FD-05 Alpha spec U-235/236 U detection limit; Result < uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty > 10%
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Sample Fraction Compound/ Qualifier Reason
Analyte

TABLE 1

DATA QUALIFIER SUMMARY
2004 SLDA Sampling Event

Alpha spec Iso-U except 235/236 J tracer uncertainty >10%
GFPC Ra-228 J MS/MSD samples; spike recoveries below acceptance criteria

WG-MW-01 Alpha spec Th-232 J tracer uncertainty > 10%

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

WG-MW-02 Alpha spec Am-241 R detection limit; abs value > uncertainty
Alpha spec U-235/236 U detection limit; Result < uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty > 10%

GFPC Ra-228 J MS/MSD samples; spike recoveries below acceptance criteria

WG-MW-02A Alpha spec Am-241 DL detection limit; DL>RL
Alpha spec Am-241 J tracer uncertainty > 10%
Alpha spec Th-232 J tracer uncertainty > 10%
Alpha spec Pu-239/240 R detection limit; abs value > uncertainty

GFPC Ra-228 J MS/MSD samples; spike recoveries below acceptance criteria

WG-MW-05 Alpha spec Am-241 J tracer uncertainty > 10%
Alpha spec Th-232 J tracer uncertainty > 10%

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

WG-MW-06 Alpha spec Pu-239/240 R detection limit; abs value > uncertainty
GFPC Ra-228 drop U detection limit; Result > uncertainty x1.65

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Alpha spec Th-232 J tracer uncertainty > 10%

WG-MW-07 Alpha spec Th-232 J tracer uncertainty >10%

WG-MW-08 Alpha spec Iso-U J tracer recovery >110%
Alpha spec Th-232 J tracer uncertainty > 10%

WG-MW09A Alpha spec Th-232 J tracer uncertainty > 10%
 Alpha spec Pu-239/240 U detection limit; Result < uncertainty x 1.65
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Sample Fraction Compound/ Qualifier Reason
Analyte

TABLE 1

DATA QUALIFIER SUMMARY
2004 SLDA Sampling Event

WG-MW-12D Alpha spec Th-232 J tracer uncertainty > 10%
GFPC Ra-228 J MS/MSD samples; spike recoveries below acceptance criteria

WG-MW-13 GFPC Ra-228 R detection limit; abs value > uncertainty
Alpha spec Th-232 J tracer recovery > 110%; also, uncertainty > 10%

WG-MW-14 Alpha spec Th-232 J tracer uncertainty > 10%

WG-MW-15 Alpha spec Th-232 J tracer uncertainty > 10%
Alpha spec Iso-U J tracer recovery >110%

GFPC Ra-228 J MS/MSD samples; spike recoveries below acceptance criteria

WG-MW-16BC GFPC Ra-228 Drop U detection limit; Result > uncertainty x 1.65

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

GFPC Ra-228 J MS/MSD samples; spike recoveries below acceptance criteria
Alpha spec Th-232 J tracer uncertainty > 10%

WG-MW-19 Alpha spec Am-241 R detection limit; abs value > uncertainty
Alpha spec Am-241 J, but R takes precedence tracer uncertainty > 10%
Alpha spec Pu-239/240 R detection limit; abs value > uncertainty

Liq Sc Pu-241 R detection limit; abs value > uncertainty
Alpha spec U-238 U detection limit; Result < uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty > 10%

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

WG-MW-22 Alpha spec Iso-U J tracer recovery >110%
Alpha spec Th-232 J tracer uncertainty > 10%

GFPC Ra-228 J MS/MSD samples; spike recoveries below acceptance criteria

WG-MW-23 Liq Sc Pu-241 R detection limit; abs value > uncertainty
Alpha spec Am-241 J tracer uncertainty > 10%
Alpha spec Th-232 J tracer uncertainty > 10%

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 
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Sample Fraction Compound/ Qualifier Reason
Analyte

TABLE 1

DATA QUALIFIER SUMMARY
2004 SLDA Sampling Event

WG-MW-24 Alpha spec U-235/236 R detection limit; abs value > uncertainty
Alpha spec Iso-U except 235/236 J (R takes precedence) tracer uncertainty >10%
Alpha spec Th-232 J tracer uncertainty > 10%

GFPC Ra-228 J MS/MSD samples; spike recoveries below acceptance criteria

WG-MW-25 Alpha spec Am-241 DL detection limit; DL>RL
Alpha spec Am-241 J tracer uncertainty >10%
Alpha spec Th-232 R detection limit; abs value > uncertainty
Alpha spec Th-232 J (R takes precedence) tracer uncertainty > 10%

WG-MW-26 Alpha spec Th-230 U detection limit;  Result<uncertainty x 1.65

Alpha spec Th-230 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Alpha spec Th-232 J tracer uncertainty >10%
Alpha spec Iso-U J tracer uncertainty >10%

Lucas cell Ra-226 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

WG-MW-29 Alpha spec Th-230 U detection limit;  Result<uncertainty x 1.65
Alpha spec Th-230 J tracer uncertainty >10%

Alpha spec Th-230 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Alpha spec Th-232 U detection limit;  Result<uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty >10%
Alpha spec U-233/234 U detection limit;  Result<uncertainty x 1.65
Alpha spec Iso-U, except 233/234 J tracer uncertainty >10%

Lucas cell Ra-226 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

WG-MW-30A Liq Sc Pu-241 R detection limit; abs value > uncertainty
Liq Sc Pu-241 J (R takes precedence) abs value of method blank >uncertainty

Alpha spec U-235/236 U detection limit; Result < uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty >10%

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 
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Sample Fraction Compound/ Qualifier Reason
Analyte

TABLE 1

DATA QUALIFIER SUMMARY
2004 SLDA Sampling Event

GFPC Ra-228 J MS/MSD samples; spike recoveries below acceptance criteria

WG-MW-31 GFPC Ra-228 drop U detection limit; Result >uncertainty x 1.65
GFPC Ra-228 J MS/MSD samples; spike recoveries below acceptance criteria

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Alpha spec Th-232 J tracer uncertainty > 10%

WG-MW-32 Alpha spec Am-241 R detection limit; abs value > uncertainty
Alpha spec Th-232 U detection limit; Result < uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty > 10%
Alpha spec Iso-U J tracer recovery >110%

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

GFPC Ra-228 J MS/MSD samples; spike recoveries below acceptance criteria

WG-MW-33 Alpha spec Th-230 U detection limit;  Result<uncertainty x 1.65
Alpha spec Th-230 J tracer uncertainty > 10%

Alpha spec Th-230 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Alpha spec Th-232 J tracer uncertainty > 10%
Gross Beta Drop U detection limit;  Result>uncertainty x 1.65

Alpha spec Iso-U J tracer uncertainty >10%

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Lucas cell Ra-226 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

WG-MW-35 Alpha spec U-235/236 U detection limit; Result < uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty > 10%

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

GFPC Ra-228 J MS/MSD samples; spike recoveries below acceptance criteria

WG-MW-36 Alpha spec Pu-239/240 R detection limit; abs value > uncertainty
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Sample Fraction Compound/ Qualifier Reason
Analyte

TABLE 1

DATA QUALIFIER SUMMARY
2004 SLDA Sampling Event

Liq Sc Pu-241 R detection limit; abs value > uncertainty
Alpha spec Th-232 J tracer uncertainty > 10%

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

WG-MW-38 Alpha spec Am-241 R detection limit; abs value > uncertainty
Alpha spec Th-232 J tracer uncertainty > 10%

WG-MW-39 Alpha spec Th-230 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Alpha spec Th-232 U detection limit;  Result<uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty >10%
Alpha spec U-233/234 U detection limit; Result < uncertainty x 1.65

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Lucas Cell Ra-226 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

WG-MW-40 Alpha spec U-233/234 R detection limit; abs value > uncertainty
Alpha spec Th-232 J tracer uncertainty > 10%

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

GFPC Ra-228 J MS/MSD samples; spike recoveries below acceptance criteria

WG-MW-41 Alpha spec U-238 U detection limit; Result < uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty > 10%

GFPC Ra-228 J MS/MSD samples; spike recoveries below acceptance criteria

WG-MW-43 Alpha spec U-235/236 U detection limit; Result < uncertainty x 1.65
Alpha spec U-238 U detection limit; Result < uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty > 10%

GFPC Ra-228 J MS/MSD samples; spike recoveries below acceptance criteria

WG-MW-51 Alpha spec Am-241 DL detection limit; DL>RL
Alpha spec Am-241 J tracer uncertainty >10%
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Sample Fraction Compound/ Qualifier Reason
Analyte

TABLE 1

DATA QUALIFIER SUMMARY
2004 SLDA Sampling Event

Alpha spec U-233/234 U detection limit; Result < uncertainty x 1.65
Alpha spec Iso-U, except 233/234 J tracer recovery >110%
Alpha spec Th-232 J tracer uncertainty > 10%

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

GFPC Ra-228 J MS/MSD samples; spike recoveries below acceptance criteria

WG-MW-52 Alpha spec Th-232 J tracer uncertainty >10%

WG-MW-56 Alpha spec U-233/234 U detection limit; Result < uncertainty x 1.65
Alpha spec U-235/236 U detection limit; Result < uncertainty x 1.65
Alpha spec U-238 U detection limit; Result < uncertainty x 1.65

Liq Sc Pu-241 R detection limit; abs value > uncertainty
Alpha spec Th-232 J tracer uncertainty > 10%

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

WG-MW-58 Alpha spec Pu-238 DL detection limit;  Uncertainty x 1.65>RL
Alpha spec Pu-242 DL detection limit;  Uncertainty x 1.65>RL

Liq Sc Pu-241 DL detection limit;  Uncertainty x 1.65>RL
Beta DL detection limit;  Uncertainty x 1.65>RL

Alpha spec Th-230 U detection limit;  Result<uncertainty x 1.65

Alpha spec Th-230 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Alpha spec Th-232 J tracer uncertainty >10%
Alpha spec Am-241 J tracer uncertainty > 10%

Lucas Cell Ra-226 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

WG-MW-59 Alpha spec Th-232 J tracer uncertainty >10%

WG-MW-64 Alpha spec Th-232 R tracer recovery >150%
Alpha spec Th-232 J, but R takes precedence tracer uncertainty > 10%
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Sample Fraction Compound/ Qualifier Reason
Analyte

TABLE 1

DATA QUALIFIER SUMMARY
2004 SLDA Sampling Event

WG-MW-69 Alpha spec Am-241 R detection limit; abs value > uncertainty
Alpha spec Th-232 J tracer uncertainty > 10%

WG-NWS-01A-02 Alpha spec Iso-U J tracer recovery >110%
Alpha spec Th-232 J tracer uncertainty > 10%

WG-NWS-01A-03 Alpha spec U-233/234 U detection limit; Result < uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty > 10%

WG-NWS-01A-04 Alpha spec Am-241 J tracer uncertainty >10%
 Alpha spec Th-232 U detection limit;  Result<uncertainty x 1.65

Alpha spec Th-232 J tracer uncertainty > 10%
Alpha spec U-233/234 U detection limit; Result < uncertainty x 1.65
Alpha spec Iso-U, except 233/234 J tracer recovery >110%

WG-NWS-03-03 Alpha spec U-233/234 U detection limit; Result < uncertainty x 1.65
Alpha spec Iso-U, except 233/234 J tracer recovery >110%
Alpha spec Th-232 J tracer uncertainty > 10%

WG-NWS-05-04 Alpha spec Pu-239/240 R detection limit; abs value > uncertainty
Alpha spec U-235/236 U detection limit; Result < uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty > 10%

WG-RB-01-061204 Alpha spec Th-230 U detection limit;  Result<uncertainty x 1.65
Alpha spec Th-230 DL detection limit; uncertainty x 1.65>RL

Alpha spec Th-230 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Alpha spec Th-230 J tracer uncertainty > 10%
Alpha spec Th-232 J tracer uncertainty > 10%
Lucas Cell Ra-226 U detection limit;  Result<uncertainty x 1.65

Lucas Cell Ra-226 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 
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TABLE 1

DATA QUALIFIER SUMMARY
2004 SLDA Sampling Event

WS-CR-01 Alpha spec Th-232 U detection limit;  Result<uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty > 10%
Alpha spec Th-232 J MS/MSD samples; spike recoveries below acceptance criteria
Alpha spec Iso-U J tracer uncertainty > 10%
Alpha spec U-233/234 J MS/MSD samples; spike recoveries below acceptance criteria

WS-CR-02 Alpha spec Th-232 J tracer uncertainty > 10%
Alpha spec Th-232 J MS/MSD samples; spike recoveries below acceptance criteria
Alpha spec Iso-U J tracer uncertainty > 10%
Alpha spec U-233/234 J MS/MSD samples; spike recoveries below acceptance criteria

WS-CR-03 Alpha spec Th-232 J tracer uncertainty > 10%
Alpha spec Th-232 J MS/MSD samples; spike recoveries below acceptance criteria
Alpha spec Iso-U J tracer uncertainty > 10%
Alpha spec U-233/234 J MS/MSD samples; spike recoveries below acceptance criteria

WS-CR-04 Alpha spec Th-232 J tracer uncertainty > 10%
Alpha spec Th-232 J MS/MSD samples; spike recoveries below acceptance criteria
Alpha spec Iso-U J tracer uncertainty > 10%
Alpha spec U-233/234 J MS/MSD samples; spike recoveries below acceptance criteria

WS-CR-05 Alpha spec U-233/234 U detection limit;  Result<uncertainty x 1.65
Alpha spec U-233/234 J MS/MSD samples; spike recoveries below acceptance criteria
Alpha spec Iso-U, except 233/234 J tracer uncertainty > 10%
Alpha spec Th-232 J tracer uncertainty > 10%
Alpha spec Th-232 J MS/MSD samples; spike recoveries below acceptance criteria

WS-CR-06 Alpha spec U-233/234 U detection limit;  Result<uncertainty x 1.65
Alpha spec U-233/234 J MS/MSD samples; spike recoveries below acceptance criteria

 Alpha spec Th-232 J tracer uncertainty > 10%
 Alpha spec Th-232 J MS/MSD samples; spike recoveries below acceptance criteria

WS-DR-01 Alpha spec Am-241 J tracer uncertainty >10%
Alpha spec Th-232 J tracer uncertainty >10%

Liq Sc Pu-241 J abs value of method blank >uncertainty
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Sample Fraction Compound/ Qualifier Reason
Analyte

TABLE 1

DATA QUALIFIER SUMMARY
2004 SLDA Sampling Event

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Alpha spec U-233/234 J MS/MSD samples; spike recoveries below acceptance criteria
Alpha spec Th-232 J MS/MSD samples; spike recoveries below acceptance criteria

WS-DR-02 Alpha spec U-233/234 DL detection limit;  Uncertainty x 1.65>RL
Alpha spec U-233/234 J MS/MSD samples; spike recoveries below acceptance criteria
Alpha spec Pu-239/240 R detection limit; abs value > uncertainty
Alpha spec Th-232 J tracer uncertainty > 10%

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Alpha spec Th-232 J MS/MSD samples; spike recoveries below acceptance criteria

WS-DR-03 Alpha spec U-233/234 DL detection limit;  Uncertainty x 1.65>RL
Alpha spec U-233/234 J MS/MSD samples; spike recoveries below acceptance criteria
Alpha spec U-235/236 U detection limit; Result < uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty > 10%

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Alpha spec Th-232 J MS/MSD samples; spike recoveries below acceptance criteria

WS-DR-04 Liq Sc Pu-241 DL detection limit; DL>RL
Alpha spec U-233/234 DL detection limit;  Uncertainty x 1.65>RL
Alpha spec U-233/234 J MS/MSD samples; spike recoveries below acceptance criteria
Alpha spec U-235/236 U detection limit; Result < uncertainty x 1.65
Alpha spec U-238 U detection limit; Result < uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty > 10%
Alpha spec Th-232 J MS/MSD samples; spike recoveries below acceptance criteria

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

WS-DR-05 Liq Sc Pu-241 DL detection limit; DL>RL
Alpha spec Th-232 U detection limit;  Result<uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty > 10%

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

 Alpha spec U-233/234 J MS/MSD samples; spike recoveries below acceptance criteria
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Sample Fraction Compound/ Qualifier Reason
Analyte

TABLE 1

DATA QUALIFIER SUMMARY
2004 SLDA Sampling Event

 Alpha spec Th-232 J MS/MSD samples; spike recoveries below acceptance criteria

WS-DR-06 Alpha spec Pu-239/240 R detection limit; abs value > uncertainty
Alpha spec Th-232 J tracer uncertainty > 10%
Alpha spec U-233/234 J MS/MSD samples; spike recoveries below acceptance criteria
Alpha spec Th-232 J MS/MSD samples; spike recoveries below acceptance criteria

WS-FD-01 Alpha spec Th-232 J tracer uncertainty > 10%
Alpha spec Th-232 J MS/MSD samples; spike recoveries below acceptance criteria

GFPC Ra-228 J abs value of method blank >uncertainty; sample conc. < 5 times the 
lab blank conc. 

Alpha spec U-233/234 J MS/MSD samples; spike recoveries below acceptance criteria

WS-FD-02 Alpha spec Th-232 U detection limit;  Result<uncertainty x 1.65
Alpha spec Th-232 J tracer uncertainty > 10%
Alpha spec U-235/236 U detection limit; Result < uncertainty x 1.65
Alpha spec Iso-U, except 235/236 J tracer uncertainty > 10%

NOTES:
U Result is non-detected.   
J Estimated value. Reported value may not be accurate or precise.

DL Detection limit requirements not met. 
R Unusable data.  

Final data validation qualifier applied to the data
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	Site Background Soil Samples Collected October 20-21, 2003
	Soil Samples Collected October 21-22, 2003
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