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Chemical Quality Assurance Report Ground water Investigations
Plum Brook Ordnance Works, Sandusky, Ohio

1.0 Executive Summary

The purpose of the Chemical Quality Assurance Report (CQAR) is to provide a comprehensive

review of the quality of the chemical data associated with the project investigation for the Plum

Brook Ordnance Works. The former PBOW site is currently owned by NASA and is operated as

the Plum Brook Station (PBS) of the NASA John Glenn Research Center, which is located at

Lewis Field based in Cleveland, Ohio. It is located approximately 4 miles south of Sandusky,

Ohio, and 59 miles west of Cleveland. The areas surrounding PBOW are mostly agricultural and

residential. Public access is restricted at PBOW except during the annual deer hunting season.

The PBOW site was built in early 1941 as a manufacturing plant for 2,4,6-TNT, dinitrotoluene

(DNT), and pentolite. Production of explosives began on December 16,1941 and continued

until 1945. It is estimated that more than one billion pounds of explosives were manufactured

during the 4-year operating period. Decontamination of TNT, acid, pentolite, and DNT

processing lines was completed in late 1945.

Based on review of historical use of the site and findings of previous investigations, potential

contaminants in the groundwater at PBOW may include nitroaromatic compounds, volatile

organic compounds (VOC), semivolatile organic compounds (SVOC), and metals. The

analytical objective of the groundwater investigation is to produce data of known quality that can

be used for several purposes. The data will be used to determine if hazardous substances are

present at the site at concentrations that may constitute unacceptable risk to human health or the

environment, determine the nature and extent of source areas, and determine whether

contaminant distribution is consistent with DOD activities.

The CQAR for the Phun Brook Ordnance Works (PBOW) groundwater program has been

prepared using ten sets of project samples, field quality assurance (QA) samples (field

duplicates) and quality control (QC) samples (field splits). Nine of the sets contained all three

sample types with one having only a project sample and a field QC sample. Samples used in the

preparation of the QCAR are listed in Table 1. The analyte groups and analytical methods are

provided below:

Parameter (Method)

Volatile Organics by GC/MS SW846 8260B

Explosives by SW846, 8330

Semivolatile Organics by SW846 8270C

Metals by SW846 601 OB, 7470A
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Table 1: Samples Used in Preparation of the CQAR

LOCATION
IT-AA3-BEDGW-001

MK-MW17

PB-BED-MW19

PB-BED-MW22

PB-BED-MW25

PB-BED-MW25

PB-BED-MW25

TNTB-BEDGW-004

TNTC-BEDGW-001

TNTC-BEDGW-001

SAMPLE NO
CB3033
CB3034
CB3035
CB3038
CB3046
CB3047
BD3025
BD3045
BD3046
CB3009
CB3010
CB3011
BD3030
BD3051
BD3052
CB3004
CB3005
CB3006
CC3005
CC3006
CC3007
BD3041
BD3049
BD3050
BD3042
BD3047
BD3048
CB3026
CB3045

SAMPLE DATE
10-Apr-O2

12-Apr-02

4-Oct-01

4-Apr-O2

5-Oct-01

3-Apr-02

11-Jul-02

5-Oct-01

4-Oct-01

9-Apr-02

PURPOSE
REG
FD
FS
REG
FD
FS
REG
FS
FD
REG
FD
FS
REG
FS
FD
REG
FD
FS
REG
FD
FS
REG
FS
FD
REG
FS
FD
REG
FS

SDG
CB002
CB002
F12883
CB002
CB002
F12898
H1J050186
110024
H1J050186
CB001
CB001
F12806
H1J060123
110024
H1J060123
CB001
CB001
F12806
H2G120173
H2G120173
F13829
H1J060123
110024
H1J060123
H1J050186
110024
H1J050186
CB002
F12851

ANALYTICAL LAB
STL
STL
Accutest
STL
STL
Accutest
STL
Paragon
STL
STL
STL
Accutest
STL
Paragon
STL
STL
STL
Accutest
STL
STL
Accutest
STL
Paragon
STL
STL
Paragon
STL
STL
Accutest



Three laboratories provided the analysis of the project samples and the associated laboratory

QA/QC used in arriving at the results. All project samples were analyzed by Severn Trent

Services (STL), Knoxville, TN; the field QA samples (field duplicates) were analyzed by STL;

and the field QC samples (field splits) by Accutest Laboratories, Orlando, Florida and Paragon

Analytes, Inc., Fort Collins, CO.

With the exception of the one data set without the field QA sample, a complete review of the

data was performed. Potential effects on the sample data sensitivity concerned precision,

accuracy, completeness and comparability. The specific effects on each of these areas are

discussed below.

Sensitivity: Some of the volatile organics had the potential for false negatives due to air bubbles

in the collection vials. Though seven of the 29 samples contained air bubbles, only two of the

samples had bubbles in all three vials; and only one of them was >6mm. In some cases

preservatives were not added to the sampling containers but all that were not preserved were

analyzed within the QC holding times provided for unpreserved samples. One project sample

had the semivolatile analysis performed outside the holding time due to a low surrogate recovery

and low data results were considered to be bias low. Elevated reporting limits, due to nontarget

compound contamination or matrix interference, particularly in the explosives analysis have the

potential for causing false negatives.

Precision: The variability between the project samples, field QA and field QC are summarized

in Tables 2-5. The criteria for comparing the project samples and the QA/QC samples conforms

to the levels defined in Table 6. A total of 293 comparisons were made and 22 (7.5%) of the

sample pairs were designated as disagreement and 78 (26.6%) as major disagreement. Many of

the sample results with major disagreement resulted from comparison of samples with detects

that also had low levels of contamination in the associated blanks and samples with no detection.

If these samples were considered as nondetects because of the blank contamination, it is likely

the results would be in agreement.

Accuracy: The analyte groups may contain felse positives or be biased high because of method

and/or trip blank contamination. In the volatiles, acetone and methylene chloride, common

laboratory contaminants, were the only blank contaminants found also in the project, field QA

and field QC samples. In the metals, aluminum in the method, initial calibration and continuing

calibration blanks was widespread in the samples, with vanadium, cobalt and thallium to a lesser

extent. Only bis(2-ethylhexyl)phthalate was found in the method blanks and in two of the

semivolatile samples. A high matrix spike/ matrix spike duplicate (MS/MSD) recovery for



manganese in the field QC sample CB3035 resulted in a biased high result. No explosive

compounds were in any of the associated blanks. Low recoveries in the laboratory control

samples/laboratory control sample duplicate (LCS/LCSD) associated with two of the field QC

semivolatile samples has caused the potential for some false negatives for the seven affected

compounds. The field QC samples analyzed for metals had high recoveries in the serial dilution,

which may indicate a high bias for the elements in the associated samples. A low bias probably

was introduced to the explosive results for some of the field QA and QC samples due to low

recoveries in the associated sample surrogates.

Completeness: In samples CB3035 and CB3047 the semivolatile LCS/LCSD recoveries were

zero for 2,6-dinitrophenol and six per cent for 4-nitrophenol and caused both these compounds to

be rejected. Also, a low relative response factor (RRF) in the calibration standards caused

acetone to be rejected in BD3051. Of the 4524 data points evaluated, only those five were

rejected.

Comparability: All of the analytical laboratories used the same method to analyze the samples.

As a result all sample data can accurately be compared and analyzed.

2.0 Review of Project Samples, Field QA Samples, & Field QC

Samples

The sample data were evaluated following the logic identified in USEPA Contract Laboratory

Program National Functional Guidelines for Inorganic Data Review (February 1994) and

USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review

(October 1999). Blank evaluation followed USEPA Region HI Modifications to the Laboratory

Data Validation Functional Guidelines for Evaluating Inorganic Analyses (April 1993) and

Region III Modifications to National Functional Guidelines for Organic Data Review, Multi-

Media, Multi-Concentration (September 1994). Overall, the quality of the data was determined

to be acceptable. Acceptable results were qualified as appropriate. Two samples had 2,4-

dinitrophenol and 4-nitrophenol rejected due to low recoveries in the laboratory control samples.

Several sample results for the organic compounds were assigned "J" qualifiers by the laboratory,

which is standard practice for these methods, because they were quantitated between the method

detection limit (MDL) and the reporting limit (RL). Due to the uncertainty associated with this

region of quantitation, the validation reviewer retained the "J" qualifiers assigned by the

laboratory to indicate an estimated quantity.



Data validation summaries (Attachment 1), which function as worksheets for the validation task,

are included for each parameter in each data package. The following section highlights the key

findings of the data validation for each analysis.

2.1 Analysis-Specific Data Validation Summaries

2.1.1 Volatile Organics by SW846 8260B

Overall, the data are of good quality and are usable as reported by the laboratory with the

exceptions noted below. Data were reviewed for the following:

Holding Times/Sample Condition. Holding times were met for all sample analyses. Air

bubbles were noted in sampling vials associated with samples BD3042, BD3044, BD3054,

BD3045, BD3047, BD3049 and BD3051. There was not information to determine if sample

results were obtained from any of the vials that did not have air bubbles. Sample CB3033 had

not been preserved in the field and the pH was >2.0. The analysis was performed within the QC

holding time limit for unpreserved samples; however, benzene, toluene and ethylbenzene are

thought to be impacted by biological degradation and as such were considered bias low, "UP'.

Samples from four of the SDGs had elevated reporting limits (RLs) since nontarget compounds

dictated that a dilution be made on the samples before analysis

Initial Calibration (ICAL) and Continuing Calibration (CCAL). All initial and

continuing calibrations associated with the project samples met QC criteria, with the exception of

the following:

• The following exhibited individual ICAL RRFs below the 0.05 limit or CCAL %D above
the 20% QC limit. The CCAL non-detect results were qualified as "UP'; the ICAL
results were estimated as "P\

Sample Type

Field QA

Field QC

Samples Affected

BD3045

CB3011,CB3006

Analyte / Analytes

acetone
4-methyl-2-pentanone, 2-hexanone
trans-1,3-dichloropropane,
tetrachloroethene, 1,1,2-trichloroethane

Validation
Qualifier

J

UJ



Blanks. The 5X/10X rule for contaminants found in the associated method blanks (MB) and
trip blanks (TB) was applied to all sample results. All were found to be within the5x/10x limits.

Sample Type

Project Sample

Field QA

Field QC

Samples Affected

BD3025, BD3042, CB3038,
BD3030, CC3005

BD3025, BD3042, CB3004,
BD3030, BD3041

BD3047, BD3049, BD3051,
BD3046, CC3006

BD3045, BD3047, BD3049,
BD3051, BD3046, CB3005

BD3048, CB3046, BD3052

BD3048, BD3050, BD3052

Analyte/Analytes

acetone

methylene chloride

acetone

methylene chloride

acetone

methylene chloride

Blank

MB,TB

MB, TB

MB,TB

MB,TB

MB,TB

MB,TB

Validation
Qualifier

B

B

B

B

B

B

Surrogate Recoveries. All surrogate recoveries were within the laboratory QC limits. No

qualifiers were required.

Matrix Spike/Matrix Spike Duplicate (MS/MSD). The MS/MSD analyses were performed
and all results were acceptable. Some compounds in the SDG associated with field QC sample
CB3047 had high recoveries but all sample results were nondetects and therefore the potentially
high bias did not affect the sample results.

Laboratory Control Sample (LCS). LCS analyses were performed and QC criteria were

met.

Internal Standards (IS). All internal standards area count recovery and retention times were

met.

Quantitation. All results were reported as qualified.

2.1.2 Explosives by SW846-8330

Overall, the data are of good quality. Data were reviewed for the following:

Holding Times/Sample Condition. Technical holding time criteria were met for all

samples. Samples were acceptable as received.



Initial and Continuing Calibration. All initial and continuing calibration relative response

factors (RRFs) associated with the project samples met QC criteria. No qualifiers were required.

Blanks. No contaminants were found in the associated method blanks.

Surrogate Recoveries. All surrogate recoveries were within the laboratory QC limits for all
samples except the following;

Sample Type

Field QA

Field QC

Samples Affected

BD3045, BD3047

CB3047

CB3035, CB3045

Analyte / Analytes

All compounds
HMX, 2-amino-4,6 dinitrotoluene,
4-amino-2,6 dinitrotoluene,
2,4,6-trinitrotoluene

All compounds

Validation
Qualifier

UJ

J

UJ

Matrix Spike/Matrix Spike Duplicates (MS/MSD). The MS/MSD analyses associated with
SDGs CB001 and H2G120173 had a tetryl recovery at zero, but the LCS results were within
limits and no qualifiers were required.

Laboratory Control Sample (LCS). The explosives recoveries in the LCS analyses were
within the QC limits and no qualifiers were required.

Quantitation. Project sample BD3042 had the reporting limits elevated due to matrix
interference in the sample. The sample results were acceptable as qualified.

2.1.3 Semivolatile Organics by SWB46 8270C
Overall, the data are of good quality with the exceptions noted below. Data were reviewed for

the following:

Holding Times/Sample Condition. Technical holding time criteria were met for all samples
except for the reanalysis for sample BD3041 (see Surrogate Recovery below).

Initial and Continuing Calibration. All initial and continuing calibration RRFs associated

with the project samples met QC criteria. No compound results were rejected.



Blanks. Bis(2-ethylhexyl)phthalate was found in the method blank associated with project
sample CC3005 and field QA sample CC3006 and was qualified as "B". No other method
blanks had compounds requiring qualifiers.

Sample Type

Project Sample

Field QA

Samples Affected

CC3005

CC3006

Analyte/Analytes

bis(2-ethylhexyl)phthalate

bis(2-ethylhexyl)phthalate

Blank

MB

MB

Validation
Qualifier

B

B

Surrogate Recoveries. All surrogate recoveries are within the laboratory QC limits except
for low recoveries of 2-fluorophenol and 2,4,6-tribenzophenol in project sample BD3041. A
reanalysis was undertaken outside the holding time. The surrogate project recoveries were
within limits for the reanalysis but all results were qualified as "UP' since the holding time
criteria was exceeded.

Sample Type

Project Sample

Samples Affected

BD3041

Analyte / Analytes

2-fluorophenol, 2,4,6-tribenzophenol

Validation
Qualifier

UJ

Matrix Spike/Matrix Spike Duplicate (MS/MSD). The M S/MSD analyses were acceptable
within QC limits.

Laboratory Control Sample (LCS). LCS analyses were performed and all results were
acceptable except the following:

Sample Type

Field QA

Field QC

Samples Affected

BD3045, BD3047,
BD3049,BD3051,

CB3047, CB3035

CB3047, CB3035

Analyte/Analytes

hexachlorocyclopentadiene,
benzidine

2,4-dinitrophenol,

4-nitrophenol

2-chlorophenol, 2 nitrophenol,

4-chloro-3-methylphenol,

2,4-dichlorophenol,

pentachlorophenol,

2,4,5-trichlorophenol,

2,4,6-trichlorophenol

Recovery

>10%

zero,

<10%

>10%

Validation
Qualifier

UJ

R

UJ



Laboratory Control Sample (LCS). LCS analyses were performed and all results
were acceptable except the following:

Sample Type

Field QA

Field QC

Samples Affected

BD3045,BD3047,
BD3049,BD3051,

CB3047, CB3035

CB3047, CB3035

Analyte/Analytes

hexachlorocyclopentadiene,
benzidine

2,4-dinitrophenol,
4-nitrophenol

2-chlorophenol, 2 nitrophenol,

4-chlOTO-3-methylphenol,

2,4-dichlorophenol,

pentachlorophenol,

2,4,5-trichlorophenol,

2,4,6-trichlorophenol

Recovery

>10%

zero,

<10%

>10%

Validation
Qualifier

UJ

R

UJ

Internal Standards (IS). Internal standards analyses were within the +100, -50%
laboratory criteria.

Quantisation. All results were nondetects.

2.1.4 Metals (Total and Dissolved) by SW846 601OB; Hg by Cold Vapor

7470A
Overall, the data are of good quality and are usable as reported by the laboratory with the
exceptions noted below. Data were reviewed for the following:

Holding Times/Sample Condition. Technical holding time criteria were met for all

samples.

Initial and Continuing Calibrations. All initial and continuing calibrations

associated with the project samples met QC criteria.

Blanks. The 5X rule for contaminants found in the associated calibration, prep, and
method blanks (MB) was applied to all sample results. All were acceptable except the
following:



Sample Type

Project Sample

Field QA

Field QC

Samples Affected

BD3025T,BD3042T,

BD3030T, CC3005D

CB3026T, CB3033T,

CB3038T

BD3045T,BD3047T,
BD3049T,BD3051D,
BD3046T, CC3006D

BD3045T,BD3045D,
BD3047T,BD3047D,
BD3049T,BD3049D,
BD3051T,BD3051D

BD3045T,BD3049T

BD3048T, CB3052T

CB304CT

Analyte/Analytes

aluminum

thallium

aluminum

cobalt

vanadium

aluminum

thallium

Blank

MB

MB

MB

MB

MB

MB

MB

Validation
Qualifier

B

B

B

B

B

B

B

Matrix Spike/Matrix Spike Duplicate(MS/MSD). The MS/MSD recovery for Na in
the field QC samples CB3035T and CB3035D were above the QC limit and the results
was qualified as "J".

Sample Type

Field QC

Samples Affected

CB3035T, CB3035D

Analyte/Analytes

sodium

Validation
Qualifier

J

ICP Check Samples. The recoveries for selenium were within the QC limits. No

qualifiers were required.

Laboratory Control Sample (LCS). All the LCS had recoveries that met the QC

limits. No qualifiers were required.

ICP Serial Dilutions. The serial dilution results were within the QC limits except for
the following:

10



Sample Type

Field QC

Samples Affected

CB3006T, CB3006D,
CB3011T,CB3011D

CB3006T
CB3006D, CB3045T,
CB3045D, CB3011D

CB3035T, CB3035D

CB3047T, CB3047D

CC3007

Analyte / Analytes

calcium

zinc

sodium

manganese

iron

aluminum

Validation
Qualifier

J

J

J

J

J

J

Quantitation. Results quantified between the minimum detection limit (MDL) and the

reporting limit (RL), which the lab qualified as "B", were qualified as estimated'T'

unless blank contamination was present.

3.0 Review of Sample Handling
All aspects of sample handling were reviewed as part of the sample data evaluation and

recorded in each analysis-specific data validation summary. All chain of custody (COC)

forms are available in Attachment 2. No major deficiencies were noted in the handling of

the samples. In two instances no preservatives were added to the field sample during

field collection: sample BD3046 metals was received at pH 10.0 and had the preservative

added by the laboratory; and the volatile sample for CB3033 was not preserved in the

field so the results for benzene, toluene and ethylbenzene were considered to be biased

low due to possible biodegradation. For SDG F12806, the laboratory received two copies

of the COC page 1 but none of page 2. The client rectified this problem. Samples

CB3028 and CB3046 were not marked for filtered analysis of the COC, but were labeled

as such on the containers. Finally, CB3040 had the collection date marked as 4/12 on the

COC but as 4/10 on the container label. The client corrected these errors. All cooler

temperatures were plainly identified as within the QC limit, except for CB3045, where no

cooler temperature was recorded.

4.0 Data Comparison Tables

Attachment 3 contains the complete project data set used to create the Comparison

Tables. The data set lists all the appropriate samples, concentration units, detection

limits, quantitation limits, and in the case of the metals, whether or not the sample was

filtered. The detected compounds or elements were used to compare the project samples

with the field QA and field QC samples.
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All the detected analyte results are shown in Tables 2 through 5. In order to compare the

project samples with both the field QA and field QC, compounds or elements detected in

the project sample were listed for the corresponding samples as well, whether or not

detected. Comparisons of results were categorized by agreement, disagreement or major

disagreement as defined in Table 6. In some cases the comparison was labeled as a

disagreement or major disagreement when the detect had been qualified as "B" (present

in the method or trip blank). Since these compounds or elements may be biased high or a

false positive, the comparison result could be overstated.

Data comparisons were appropriate in 293 cases where at least one of the compounds or

elements was present in one of the three samples. Application of the comparison criteria

resulted in 79 major disagreements and 22 disagreements. Virtually all the major

disagreements involved a situation where the compound was detected in one sample at

levels below the reporting limit (qualified as "J") and in one of the corresponding

samples at below the detection level (qualified as "U"). The volatiles had 34 cases where

the disagreement criteria was applied, 28 of those involved compounds where one value

was a nondetect and six where all three samples had a detected result. Five of these six

were either acetone or methylene chloride where the results had been qualified as "B".

The samples from location PB-BEDGW-001 had benzene present in all three samples

with the project amount exceeding 3x the amount in the field QA and field QC. Twenty-

seven of the disagreement/major disagreements were made between the project sample

and the field QC sample and fifteen between the project sample and the field QA,

The explosives had a set of samples from location MK-MW17 in which the comparison

between the 2,6-dinitrotohiene result for the project sample and the field QC sample was

in disagreement and in TNTC-BEDGW-001 a major disagreement occurred for 2-amino-

4 6 dinitrototuene between the project sample and the field QA sample. Another from

this set had a disagreement in the 2,4,6-trinitrotoluene results, but the project sample

result was a nondetect.

Similarly, the semivolatile comparison had seven cases where data was compared. None

of these seven had detects for all three samples. Five were major disagreements and two

were disagreements.

12



Of the 47 instances where the comparison criteria was applied to the metals results, 37

involved comparisons where one value was a nondetect, and ten where all values were

detects. Twenty-eight cases were categorized as major disagreements and fifteen as

disagreements. Project samples and field QA comparisons comprised 19.1% of the cases

and 80.9% were project sample and field QC comparisons.

13



Table 2. Data Comparison: Volatiles

Location Code Detected Analyte1

IT-AA3BEDGW-001

MK-MW17

PB-BED-MW19

Benzene
Ethyl benzene
Methylene Chloride
Toluene
Xylenes, total

Acetone

Acetone
Benzene
Bromomethane
Butanone, 2-
Carbon disulfide
Ethyl benzene
Methylene chloride
Toluene
Xylene, o-
Xylene, m,p-
Xylenes, total

Project Sample
Sample No/ Date

Result/Qual/Code2

CB3033
1O-Apr-O2

8 J,1a
4.6 J,1a
9.2 J
12 J,1a
31 J,1a

CB3038
12-Apr-O2

Field Duplicate
Sample No./Date

Result/Qual/Code2

CB3034
10-Apr-02

7.5 J
4.1 J
9.2 J
11
28

CB3046
12-Apr-02

Field Split
Sample No./Date

Result/Qual/Code2

CB303S
10-Apr-02

6.4 J
3.4
5 U
9.2
25.2

CB3047
12-Apr-02

PS/FD3 PS/FS3

2.4 B,6d 2.4 B,6d 50 U

BD3025
4-Oct-01

66
46
7.9
170
33
17
30
21

B,6d

J
U
U
J
B,6a
J

BD3045
4-0ct-01

FS
78
49
10
11
2;1
16
2
21
41
120

J,

U
J
U

B

J,4a,5a

A
A
A
A
A

180

BD3046
4-Oct-01

FD
59
54
40
100
2.1
19
7.4
24

210

B,6d

U
U
J
J
B,6a

A
A
MD
MD
A
A
MD
A
A
A
A

A
A
A
A
A

MD

A
A
MD
A
MD
A
MD
A
A
A
A
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PB-BED-MW22

Acetone
Benzene
Ethyl benzene
Methylene chloride
Toluene
Xylenes, total

PB-BED-MW25

Acetone
Benzene
Carbon disulfide
Chloroform
Chloromethane
Ethyl benzene
Methyl-2-pentanone, 4-
Methylene chloride
Tetrachloroethane, 1,1,2,2-
Toluene
Xylenes, total

PB-BED-MW25

Acetone
Carbon disulfide
Methylene chloride
Toluene

CB300<
4-Apr-02

400
40
40
11
40
40

)

U
u
u
J

u
u

BD3030
5-Oct-01

1.7
0.37
0.48
1.1
2
0.22
0.3
0.3
1
0.8
1.5

B,6a
J
J

U
J
J
B,6a
U
J

CB3004
3-Apr-02

10
0.36
0.21
0.25

U
J
B,6a
J

CB3010
4-Apr-02

19
10
10
10
10
10

J
U
U
J
U
U

BD3052
5-Oct-01

1.9
0.4
0.44
1.1
0.11
0.24
0.38
0.27
0.24
0.9
1.7

B,6a
J
J

J
J
J
B,6a
J
J

CB300S
3-Apr-02

2.2
0.63
0.2
0.27

J
J
B,6a
J

CB3011
4-Apr-02

50
0.6
0.52
5
0.85
2.8

BD3051
5-Oct-O

20
0.46
0.96
1.1
10
5
20
2.3
5
0.93

CB006
3-Apr-O2

50
10
5
2

U
J
J
U
J
J

1

U
J
J
J

u
u
u
B,6a
U
J

u
u
u
u

MD
A
A
A
A
A

A
A
A
A
MD
A
A
A
MD
A
A

D
A
A
A

A
MD
MD
MD
MD
MD

MD
A
A
A
A
MD
MD
MD
A
A
A

A
MD
MD
MD
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PB-BED-MW25

Acetone
Bromomethane
Butanone, 2-
Carbon disulfide

TNTB-BEDGW-004

Acetone
Benzene
Methylene chloride
Toluene
Xylenes, total

TNTC-BEDGW-001

Acetone
Benzene
Bromomethane
Carbon disulfide
Ethyl benzene
Methylene chloride
Tetrachloroeethane, 1,1,2,2-
Toluene
Xylene, o-
Xylene, m,p-
Xylenes, total

CC300S
11-Jul-02

1.4
2
5
0.17

BD3041
5-0ct-01

36
1.4
0.5
1.3
2

BD3042
4-Oct-01

54
100
200
100
22
160
100
100

190

B,6a
U
U
J

J
B,6a
J
U

B,6d
J
U

u
J
B,6a
U
U

CC3006
11-Jul-O2

1.7
0.35
1.7
1

BD3050
5-Oct-OI

40
1.4
0.8
1.2
0.89

BD3048
4-Oct-01

69
21
13
50
24
30
50
19

190

B,6a
J
J
U

B,6a

J

B,6d
J
J
U
J
B,6d
U
J

CC3007
11-Jul-O2

50
2
10
2

U
U
U
U

BD3049
5-0ct-01

51
1.6
2.6
1.4
2

B,6d
J
B,6a
J
U

BD3047
4-Oct-01

16
19
10
16
23
1.7
1.1
17
33
140

B,6d

U
J

B,6b
J

A
MD
D
MD

A
A
A
A
A

A
MD
A
MD
A
MD
MD
MD
A
A
A

MD
A
A
MD

A
A
MD
A
MD

MD
MD
MD
MD
A
MD
A
MD
A
A
A
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TNTC-BEDGW-001)1

Acetone
Benzene
Carbon disulfide
Ethyl benzene
Methylene Chloride
Toluene
Xylenes. total

CB3026
&-Apr-02

53
8.4
20
12
19
8.8
90

J
J
U
J
J
J

CB304S
9-Apr-O2

44.5 J
9.6
10.9
13.9
5 U
9.3
95.1

A
A
A
A
A
A
A

A
A
A
A
MD
A
A
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Table 3: Data Comparison: Explosives

Location Code Detected Analyte1

IT-AA3BEDGW-001

no detected compounds

MK-MW17

Amino-2,6-dinitrotoluene, 4-
Amino-4,6-dinitrotoluene, 2-
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-
Trinitrotoluene, 2,4,6-

PB-BED-MW19

Project Sample Field Duplicate Field Split PS/FD3 PS/FS3

Sample No/ Date/ Sample No./Date/ Sample No./Date/

Result/Qual/Code2 Result/Qual/Code2 Result/Qual/Code2

CB3035
1O-Apr-02

CB3047
12-Apr-O2

17.1 J,7a A A
23 J,7a A A
4.6 A A
1.4 A D
59.8 J,7a A A

BD3045
4-Oct-01

CB3033
1O-Apr-G2

CB3038 PS
12-Apr-02

22
26
5.8
4
68

BD302S
4-Oct-01

CB3034
10-Apr-Q2

CB3046
12-Apr-O2

20
23
5
2.7
60

BD3046
4-Oct-01

PB-BED-MW22

PB-BED-MW25

Amino-4,6-dinitrotoluene, 2- 0.2 U

no detected compounds

no detected compounds

0.2 U 0.14

CB3009
4-Apr-02

BD3030
5-Oct-01

CB3010
4-Apr-02

BD3052
5-Oct-01

CB3011
4-Apr-02

BD30S1
5-Oct-01
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PB-BED-MW25

Nitrobenzene

PB-BED-MW25

no detected compounds

TNTB-BEDGW-004

no detected compounds

TNTC-BEDGW-001

Amino-4,6-dinitrotoluene, 2-
Trinitrotoluene, 2,4,6-

TNTC-BEDGW-001

CB3004
a-Apr-02

0.08 J

CC3005
i-Wul-02

BD3041
5-Oct-01

BD3042
4-Oct-01

0.2 J
0.2 U

CB3026
&-Apr-02

CB3005
3-Apr-02

0.2 U

CC3006
11-Jul-02

BD30S0
5-Oct-01

BD3048
4-Oct-01

0.2 J
0.2 U

CB006
a-Apr-02

0.2 U

CC3007
H-Jul-02

BD3049
5-Oct-01

BD3047
4-Oct-01

0.05 J,7a
0.04 J,7a

CB304S
9-Apr-02

A

A
A

A

MD
D

no detected compounds
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Table 4: Data Comparison: Semivolatiles

Location Code Detected Analyte

IT-AA3BEDGW-001

Napthalene

MK-MW17

Bis(2-ethylhexyl)phthalate
Dinitrotoluene, 2,4-
Dinitrotoluene, 2,6-

PB-BED-MW19

Benzo(ghi)perylene
Bis(2-ethylhexyl)phthalate
Methyl napthalene
Napthalene
Phenanthrene
Phenol

PB-BED-MW22

Project Sample
Sample No/ Date/

Result/Qual/Code2

CB3033
"IO-Apr-02

0.7 J

CB3038 PS
12-Apr-02

10 U
4 J
14 J

BD3025
4-0ct-01

10 U
10 U
12
8.6 J
0.8 J
1.2 J

CB3009
4-Apr-O2

Field Duplicate
Sample No./Date/

Result/Qual/Code2

CB3034
10-Apr-02

0.72 J

CB3046
12-Apr-02

2 J
3.7 J
8.7 J

BD3046
4-Oct-01

10 U
1.6 J
12
8.9 J
0.89 J
1.3 J

CB3010
4-Apr-02

Field Split
Sample No./Date/

Result/Qual/Code2

CB3035
10-Apr-02

5 U

CB3047
12-Apr-02

5.4 J,7a
5.5 U

BD045
4-Oct-01

2.3 J
2.9 J
11 J
8.4 J
11 U
11 U

CB3011
4-Apr-02

PS/FDJ

A

D
A
A

A
MD
A
A
A
A

PS/

MD

A
A
A

D
MD
A
A
MD
MD

no detected compounds
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PB-BED-MW25 BD3030
5-Oct-01

Bis(2-ethylhexyl)phthalate 0.86 J

PB-BED-MW25

PB-BED-MW25

no detected compounds

CB3004
3-Apr-02

CC3005

BD3052

5-Oct-01

10 U

CB3005
3-Apr-02

CC3006
H-Jul-02

BD30S1
5-0ct-01

U16

CB006
S-Apr-02

CC3007

Bis(2-ethylhexyl)phthalate 3.3 B,6a 3.3 B,6a U

TNTB-BEDGW-004

TNTC-BEDGW-001

TNTC-BEDGW-001

MD MD

no detected compounds

Methylnapthalene, 2-
Napthalene

Methylnapthalene, 2-
Napthalene

BD3041
5-Oct-01

BD3042
4-Oct-01

4.5 J
5.2 J

CB3026
&-Apr-02

3.2 J
2.5 J

BD3050
5-Oct-01

BD3048
4-Oct-01

3 J
3.2 J

BD3049
5-Oct-01

BD3047
4-Oct-01

2.7 J
2.8 J

CB3045
&-Apr-02

2.6 J
5 U

A
A

A
A

A
A

A
A
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Table 5: Data Comparisons:Metals

Location Code

IT-AA3BEDGW-001

MK-MW17

Detected Analyte

Aluminum Total
Aluminum Dissolved
Barium T
Barium D
Calcium T
Calcium D
IronT
Magnesium T
Magnesium D
Manganese T
Manganese D
Potassium T
Potassium D
Sodium T
Sodium D
Thallium T

Aluminum T
Aluminum D
Barium T
Barium D
Beryllium T
Beryllium D
Calcium T

Project Sample
Sample No/ Date

Result/Qual/Code2

CB3033
1O-Apr-02

104.5 J
49.2 J
80.2 J
78.1 J
104000
104000
118
69300
67100
20.7
17
40400
40000
237000
237000
6.9 B,6a

CB3038
12-Apr-O2

4600
4680
14.6 J
14.1 J
2.4 J
2 J
79400

Field Duplicate
Sample No./Date

Result/Qual/Code2

CB3034
10-Apr-02

104.0 J
61.2 J
77.7 J
78.5 J
101000
105000
91.8 J
67200
67900
20
17.2
39300
40700
231000
241000
10 U

CB3046
12-Apr-Q2

4490
4740
14.4 J
15.1 J
2.4 J
2.1 J
77500

Field Split
Sample No./Date

Result/Qual/Code2

CB3035
10-Apr-02

200 U
200 U
200 U
200 U
109000
107000
333
70200
69500
20.2 J.13
16.3 J,13
47900
47600
263000 J,8a
261000 J,8a
10 U

CB3047
12-Apr-02

4340
4340
200 U
200 U
5 U
5 U
78400

PS/FD"

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

A
A
A
A
A
A
A

PS/

A
D
A
A
A
A
A
A
A
A
A
A
A
A
A
A

A
A
MD
MD
A
A
A
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Calcium D
Cobalt T
Cobalt D
IronT
Iron D
Magnesium T
Magnesium D
Manganese T
Manganese D
Nickel T
Nickel D
Potassium T
Potassium D
Sodium T
Sodium D
Thallium T
ZincT
ZincD

PB-BED-MW19

Aluminum T
Aluminum D
Antimony T
Arsenic T
Barium T
Barium D
Calcium T
Calcium D
Chromium T
Chromium D
Cobalt T
Cobalt D
Copper T
IronT

78200
95.7
95.5
11800
11500
23000
22200
1350
1330
208
214
1470 J
1460 J
3240 J
3260 J
8.6 B,6a
194
200

BD302S
4-Oct-01

94.8 B,6a
86 J
60 U
10 U
1060
1080
221000
202000
1.2 J
10 U
50 U
50 U
99
149

82400
93.9
98.7
11600
12300
23600
23500
1320
1400
209
221
1430
1540
3500
3650
5.2
191
214

J
J
J
J
B,6a

BD3046
4-Oct-01

89
76.7
60
10
982
1090

B,6a
J
U
U

207000
200000
10
10
50
50
89.9
143

U
U
U
U

78200
90.9
91.3
12000
11900
22200
22100
1350
1340
216
217
5000
5000
5000
5000
10
187
185

J,13
J,13

U
U
U
U
U

BD3045
4-Oct-01

61
200
2.2
3.2
950
980

B,6b
U
J
J

220000
210000
1.1
0.4
1.1
0.39
36
140

J
J
J
J

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

A
A
A
A
A
A
A
A
MD
A
A
A
A
A

A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A
A

A
A
MD
A
A
A
A
A
A
MD
MD
MD
D
A
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Iron D
Magnesium T
Magnesium D
Manganese T
Manganese D
Nickel T
Nickel D
Potassium T
Potassium D
Sodium T
Sodium D
Thallium T
Vanadium T
ZincT
ZincD

PB-BED-MW22

Aluminum T
Aluminum D
Barium T
Barium D
Calcium T
Calcium D
IronT
Magnesium T
Magnesium D
Manganese T
ManganeseD
Potassium T
Potassium D
Sodium T
Sodium D
ZincT
ZincD

100
66200
81000
2.2
4
13.8
7.9
43800
42100
75400
94900
10
50
144
5.2

CB300S

4-Apr-02

71.3
64.5
620
617
123000
121000
43.2
35800
35700
45.1
43.3
2500
2470
19200
19100
20.2
12.7

U

J
J
J
J

U

u

J

>

J
J

J

J
J

J

100 U
65000
81500
1.9 J
3.5 J
12.7 J
8.7 J
41400
41800
71700
95600
10 U
50 U
135
20 U

CB3010
4-Apr-02

65.8 J
77.9 J
575
631
116000
124000
103
33400
36500
44
44.6
2230 J
2560 J
17900
19500
19.9 J
13.3 J

34 J
58000
7800
2.1 J
2.9 J
12 J
7.4 J
42000
43000
64000
84000
4.8 J
0.65 B,6b
120
20 U

CB3011
4-Apr-02

200 U
200 U
606
596
121000 J,13
114000 J,13
300 U
34900
33700
45.2
39.3
5340
5480
16900
16400 J,13
20 U
20 U

A
A
A
A
A
A
A
A
A
A
A
A
A
A
D

A
A
A
A
A
A
D
A
A
A
A
A
A
A
A
A
A

A
A
A
A
A
A
A
A
A
A
A
A
MD
A
D

A
D
A
A
A
A
MD
A
A
A
A
D
D
A
A
A
A
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PB-BED-MW25

PB-BED-MW25

Aluminum T
Aluminum D
Arsenic T
Arsenic D
Calcium T
Calcium D
Cobalt T
Cobalt D
IronT
IroD
Magnesium T
Magnesium D
Manganese T
Manganese D
Nickel T
Nickel D
Potassium T
Potassium D
Sodium T
Sodium D
ZincT
ZincD

Aluminum T
Aluminum D
Barium T
Barium D
Calcium T
Calcium D
IronT

BD3030
5-Oct-01

78.2 B,6a
68.7 J
226
224
134000
128000
50 U
50 U
795
713
79500
76800
89
87
40 U
40 U
17600
17000
112000
109000
7.7 J
3 J

CB3004
3-Apr-02

41.3 J
52.7 J
434
452
173000
176000
91.1 J

BD3052
5-Oct-01

72.1 B,6a
83.2 J
231
226
137000
133000
50 U
5.6 J
830
740
80800
79400
93.5
86.2
40 U
2.7 J
18100
17500
114000
112000
40
5 J

CB3005
3-Apr-02

46.7 J
66.9 J
422
437
169000
172000
74.2 J

BD30S1
5-Oct-01

200
24
200
200
130000
130000
1.3
0.2
710
660
76000
77000
83
81
5.2
1.4
20000
20000
96000
98000
51
4.2

CB3006
3-Apr-02

200
200
438
434
175000
165000
300

U
J

B,6b
J

J
J

J

U

u

J,13
J,13
U

A
A
A
A
A
A
A
MD
A
A
A
A
A
A
A
MD
A
A
A
A
A
A

A
A
A
A
A
A
A

A
D
A
A
A
A
MD
MD
A
A
A
A
A
A
MD
MD
A
A
A
A
A
A

D
D
A
A
A
A
D
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Magnesium T
Magnesium D
Manganese T
Manganese D
Potassium T
Potassium D
Sodium T
Sodium D
ZincT
ZincD

PB-BED-MW25

Aluminum T
Aluminum D
Barium T

Barium D
Calcium T
Calcium D
Cobalt T
IronT
Iron D
Magnesium T
Magnesium D
Manganese T
Manganese D
Potassium T
Potassium D
Sodium T
Sodium D
Thallium D

68000
69700
68.8
65.6
14500
14900
196000
196000
79.5
19.9

CC3005
11-Jul-02

44.6
97.8
164

160
183000
187000
50
103
59.8
69100
74100
95.6
94
11400
12100
92300
97600
6.4

J

J
B,6a
J

J

U

J

J

65900
67600
68.8
64.1
14000
13600
191000
191000
77.1
32.8

CC3006
H-Jul-02

59.8
105
167

162
188000
172000
5.2
111
65.3
71100
67800
98.3
88.4
11900
11100
96600
89700
10

J
B,6a
J

J

J

J

U

68700
65900
66.7
59.9
21100
20700
218000
203000
71.3
20

CC3007
H-Jul-02

492
200
200

200
191000
194000
50
704
300
73900
74100
97.8
93.2
16300
16100
101000
104000
10

J,13
J,13

U

U
U

U

U

u

u

A
A
A
A
A
A
A
A
A
A

A
A
A

A
A
A
MD
A
A
A
A
A
A
A
A
A
A
A

A
A
A
A
A
A
A
A
A
A

MD
A
A

A
A
A
A
A
D
A
A
A
A
A
A
A
A
A
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TNTB-BEDGW-004

TNTC-BEDGW-001

Aluminum T
Aluminum D
Barium T
Barium D
Beryllium
Calcium T
Calcium D
Chromium T
Cobalt T
Cobalt D
Copper T
Iron T
Iron D
Magnesium T
Magnesium D
Manganese T
Manganese D
Nickel T
Nickel D
Potassium T
Potassium D
Sodium T
Sodium D
Vanadium T
ZincT
ZincD

Aluminum T
Aluminum D
Arsenic T

BD3041
5-Oct-O1

1010
69
51.3
40.8
5
81600
72000
1.3
50
50
10.9
8090
5670
24500
20900
928
812
5.4
2
2920
2480
7520
7480
2.3
37.5
19.9

I

J
J
J
J
U

J
U
u
J

J
J
J
J

J

J

BD3042
4-Oct-01

130
82.5
4.1

B,6a
J
J

BD305C
5-Oct-01

1150
64.9
51.5
40.5
0.52
80500
71600
1.3
50
50
5.6
7990
5620
24200
20800
918
809
4.8
40
2940
2470
7450
7410
2.3
33.6
22

)

J
J
J
J
J

J
U

u
J

J

u
J
J

J

BD3048
4-Oct-01

120
82.3
4.1

B,6a
J
J

BD3049
5-Oct-01

160
200
41
36
5
80000
72000
10
1.3
0.21
5.8
6600
5300
23000
20000
840
760
3.2
2
3000
3000
6800
6900
0.65
29
21

BD3047
4-Oct-01

34
200
3.9

B,6b
U
J
J
U

U
B,6b
B,6b
J

J
J

B,6b

B,6b
U
J

A
A
A
A
MD
A
A
A
A
A
A
A
A
A
A
A
A
MD
A
A
A
A
A
A
A
A

A
A
A

MD
MD
A
A
A
A
A
MD
MD
MD
A
A
A
A
A
A
A
A
A
A
A
A
A
MD
A
A

MD
A
A
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TNTC-BEDGW-001

Arsenic D
Barium T
Barium D
Calcium T
Calcium D
Cobalt T
Cobalt D
Iron T
Iron D
Magnesium T
Magnesium D
Manganese T
Manganese D
Nickel T
Nickel D
Potassium T
Potassium D
Sodium T
Sodium D
ZincT
ZincD

Aluminum T
Aluminum D
Barium T
Barium D
Calcium T
Calcium D
Magnesium T
Magnesium D
Manganese T
Manganese D

6 J
29.4 J
30.8 J
439000
427000
50 U
50 U
66.6 J
100 U
150000
147000
271
290
2.3 J
2.3 J
22400
22500
56500
55300
20 U
20 U

CB3026
9-Apr-02

90.6 J
64.1 J
16.5 J
18 J
400000
500000
200000
200000
5.1 J
5.2 J

5.4
27.9
31.4
424000
423000
50
50
55.1
100
144000
146000
254
298
40
2.7
20900
22700
53800
55000
20
20

J
J
J

U
U
J
U

U
U

U
U

6.1 J
25 J
28 J
470000
470000
0.68 B,6b
0.31 J
63 B,6a
22 J
140000
140000
240
280
2.3 J
2.4 J
24000
26000
52000
53000
5 J
3.9 J

CB3045
9-Apr-02

200 U
200 U
200 U
200 U
419000
438000
150000
157000
15 U
15 U

A
A
A
A
A
A
A
A
A
A
A
A
A
MD
A
A
A
A
A
A
A

A
A
A
A
A
A
A
A
A
A

A
A
A
A
A
MD
MD
A
D
A
A
A
A
A
A
A
A
A
A
D
MD

A
D
MD
MD
A
A
A
A
A
A
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Potassium T
Potassium D
Sodium T
Sodium D

9610
10900
51900
57100

15900 A
16900 A
55700 J,13 A
58700 J,13 A

A
A
A
A

Footnotes in Tables 2, 3,4, and 5

1) Nondetected analyte results are provided in the Table for the purpose of establishing the basis for reporting the level of disagreement between the project

and QA/QC samples. All results are reported in ug/1.

2) Result/Qual/Code: The Qual notation refers to the evaluator s qualifier added to the analytical value resulting from a review of the lab QA/QC data. See

Table 7 for qualifier definitions. See Table 8 for a listing of data validation codes.

3) Agreement (A)/Disagreement (D)/major disagreement (MD)~ the level of disagreement is based on comparison criteria from Table 6: PS=project sample;

FD=field duplicate; FS=field split.
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Table 6: Criteria for Comparing Field QC and QA Sample Data

Matrix

All

All

Water

Parameter

All

All

All except TPH

Disagreement

>5x difference when one

result is < DL

>3x difference when one

result is < RL

>2x difference

Major Disagreement

>10x difference when one

result is < DL

>5x difference when one

result is < RL

>3x difference

Reference: CRREL Special Report No. 96-9, "Comparison Criteria for Environmental Chemical Analyses
of Split Samples Sent to Different Laboratories - Corps of Engineers Archived Data", Grant, C. G., Jenkins,
T.F., and Mudambi, A.R, USACE Cold Regions and Environmental Research Laboratory, Hanover NH,
May 1996

30



Table 7 : Validation Qualifiers

U Not detected The compound/analyte was analyzed for, but not detected above the
associated reporting limit.

J The compound/analyte was positively identified; the reported value is the estimated
concentration of the constituent detected in the sample analyzed.

B The concentration reported was detected significantly above the levels reported in the
associated equipment rinse samples and/or laboratory method and trip blanks. (5X/10X
Rule was applied).

R The reported sample results are rejected due to the following:

1. Severe deficiencies in the supporting quality control data.

2. Anomalies noted in the sampling and/or analysis process that could affect the validity
of the reported data.

3. The presence or absence of the constituent cannot be verified based on the data
provided.

4. To indicate not to use a particular result in the event of a reanalysis.

UJ The compound/analyte was analyzed for, but not detected above the established reporting
limit. However, review and evaluation of supporting QC data and/or sampling and
analysis process have indicated that the "nondetect" may be inaccurate or imprecise. The
nondetect result should be estimated.
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Table 8: Data Validation Reason Codes

Reason Code
01
01A
02
02A
02B
03
03A
03B
03C
03D
03E
04
04A
04B
04C
05
05A
05B
06
06A
06B
06C
06D
06E
07
07A
07B
08
08A
08B
09
10
10A
10B
11
11A
11B
12
13
14
15
16
17
18
19
20
21
22
23
24

Definition
Sample received outside of 4+1-2 degrees Celsius
Improper sample preservation
Holding time exceeded
Extraction
Analysis
Instrument performance - outside criteria
BFB
DFTPP
DDT and/or Endrin % breakdown exceeds criteria
Retention time windows
Resolution
Initial calibration results outside specified criteria
Compound mean RRF QC criteria not met
Individual % RSD criteria not met
Con-elation coefficient >0.995
Continuing calibration results outside specified criteria
Compound mean RRF QC criteria not met
Compound % D QC criteria not met
Result qualified as a result of the 5x/10x blank correction
Method or preparation blank
ICB or CCB
ER
TB
FB
Surrogate recoveries outside control limits
Sample
Associated method blank or LCS
MS/MSD/Duplicate results outside criteria
MS and/or MSD recovery not within control limits (accuracy)
% RPD outside acceptance criteria (precision)
Post digestion spike outside criteria (GFAA)
Internal standards outside specified control limits
Recovery
Retention time
Laboratory control sample recoveries outside specified limits
Recovery
% RPD (if run in duplicate)
Interference check standard
Serial dilution
Tentatively identified compounds
Quantitation
Multiple results available; alternate analysis preferred
Field duplicate RPD criteria is exceeded
Percent difference between original and second column exceeds QC criteria
Professional judgement was used to qualify the data
Pesticide clean-up checks
Target compound identification
Radiological calibration
Radiological quantitation
Reported result and/or lab qualifier revised to reflect validation findings
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