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1.01 Introduction

SECTION 1 - INTRODUCTION

This report addresses data quality for samples collected during the Remedial

Investigation (RI) performed at the Burgess Brothers Superfund Site located in

Woodford and Bennington, Vermont.

Sample collection activities, conducted by

O’Brien & Gere Engineers of Syracuse, New York, involved twenty-one sampling and

analysis programs. The quantity and types of samples collected, the dates of sample

collection for these programs, and the appropriate reference to Appendix 12 are

tabulated below.

Sampling Prog-
ram

Round I Sediments

Round 1 Surface
Waters

Surface Soils

EPA 5242
Analysis

Collection

Dates

921192
to
9/23/92

9/21/92
to
9/23/92

9/29/92
to
10/5/92

9/29/92
to
7/1/93

FINAL October 1995 (5271.001)

Samples Collected

32 sediments
2 blind duplicates
2 matrix spike/matrix
spike duplicates
3 equipment blanks
6 trip blanks

13 waters
1 blind duplicate
1 matrix spike/matrix
spike duplicate
2 trip blanks

62 surface soils
4 blind duplicates
4 matrix spike/matrix
_ spike duplicates
3 equipment blanks
4 trip blanks

18 waters
3 blind duplicates
4 matrix spike/matrix
spike duplicates
8 trip blanks

Appendix 15 Reference

Table 20 - Volatiles - 8240
Table 21 - Semi-volatiles - 8270
Table 22 - PCB/Pesticides - 8080

Table 23 - Inorganics
Table 20A - TOC

Table 15A - Volatiles - 8240
Table 16 - Volatiles - 524.2
Table 17 - Semi-volatiles - 8270
Table 18 - PCB/Pesticides - 8080
Table 19 - Inorganics
BOD
Hardness

Table 1 - Volatiles - 8240
Table 2 - Semi-volatiles - 8270
Table 3 - PCB/Pesticides - 8080

Table 4 - Inorganics

Table 11 - Volatiles - 524.2
Table 16 - Volatiles - 524.2

O'Brien & Gere Engineers



Sampling Prog-
ram

Bend in the Road
Soils

Soil Borings

Soil Borings

Soil Borings

Soil Borings

Leachate Program

Soil Borings

Soil Borings

Collection

Dates
10/1/92

1071192
to
10/23/92

12/16/92

1/7/93
to
1/20/93

1/27/93

1/28/93

6/4/93

2/2/93

3/25/93

FINAL October 1995 (5271.001)

Samples Collected

10 soils
1 blind duplicate
1 matrix spike/matrix
spike duplicate
1 equipment blank

32 soils
2 blind duplicates
2 matrix spike/matrix
spike duplicates
3 equipment blanks
6 trip blanks

7 soils
1 blind duplicate
1 matrix spike/matrix
spike duplicate
1 equipment blank
1 trip blank

11 soils
1 blind duplicate

1 matrix spike/matrix

spike duplicate
3 equipment blanks
2 trip blanks

5 soils
1 blind duplicate
1 matrix spike/matrix
spike duplicate
1 equipment blank
1 trip blank

4 leachates
1 blind duplicate
1 matrix spike/matrix
spike duplicate
1 equipment blank
3 trip blanks

1 soil
1 matrix spike/matrix
spike duplicate
1 trip blank

1 soil
1 blind duplicate
1 matrix spike/matrix
spike duplicate
1 equipment blank
1 trip blank

Appendix 15 Reference

Table 9 - Inorganics

Table 5A - Volatiles - 8240
Table 5B - Volatiles - 8240
Table 6 - Semi-volatiles - 8270
Table 7 - PCB/Pesticides - 8080
Table 8 - Inorganics

Table 5A - Volatiles - 8240
Table 5B - Vplatilcs - 8240

Table 5A - Volatiles - 8240
Table 5B - Volatiles - 8240

Table 5A - Volatiles - 8240
Table 5B - Volatiles - 8240
Table 6 - Semij-volatiles - 8270
Table 8 - Inorganics

Table 24 - Volatiles - 8240
Table 25 - Semi-volatiles - 8270
Table 26 - PCB/Pesticides - 8080

Table 27 - Inorganics
BOD
Hardness
Table 24A - TOC

Table 5A - Volatiles - 8240
Table 5B - Volatiles - 8240

Table 5A - Volatiles - 8240
Table 5B - Volatiles - 8240

O’Brien & Gere Engineers



FINAL

Sampling Prog-
ram

Round II
Sediments

Round II Surface
Waters

Round I Ground
Waters

Round II Ground
Waters

Collection

Dates

4/13/93
to
4/15/93

4/13/93
to
4/15/93

5/24/93
to
6/5/93

6/22/93
to
7/1/93

October 1995 (5271.001)

Samples Collected

32 sediments
2 blind duplicates
2 matrix spike/matrix
spike duplicates
2 equipment blanks
1 trip blank

15 waters
1 blind duplicate
1 matrix spike/matrix
spike duplicate
1 trip biank

34 waters
34 filtered waters
5 blind duplicates
5 matrix spike/matrix
spike duplicates
2 matrix
spike/duplicates
8 equipment blanks
9 trip blanks

34 waters
34 filtered waters
5 blind duplicates
6 matrix spike/matrix
spike duplicates
5 matrix
spike/duplicates
8 equipment blanks
9 trip blanks

Appendix 15 Reference

Table 20 - Volatiles - 8240
Table 21 - Semi-volatiles - 8270
Table 22 - PCB/Pesticides - 8080

Table 23 - Inorganics
Table 20A - TOC

Table 15A - Volatiles -~ 8240
Table 16 - Volatiles - 524.2
Table 17 - Semi-volatiles - 8270
Table 18 - PCB/Pesticides - 8080
Table 19 - Inorganics
BOD
Hardness

Table 10A - Volatiles - 8240
Table 10B - Volatiles - 8240
Table 11 - Volatiles - 524.2
Table 12A - Semi-volatiles - 8270
Table 12B - Semi-volatiles - 8270
Table 13 - PCB/Pesticides - 8080
Table 14A - Inorganics
BOD
Hardness
Table 14B - Inorganics
BOD
Hardness
Table 14C - Inorganics
BOD
Hardness
Table 14D - Inorganics
BOD
Hardness

Table 10A - Volatiles - 8240
Table 10B - Volatiles - 8240
Table 11 - Volatiles - 524.2
Table 12A - Semi-volatiles - 8270
Table 12B - Semi-volatiles - 8270
Table 13 - PCB/Pesticides - 8080
Table 14A - Inorganics
BOD
Hardness
Table 14B - Inorganics
BOD
Hardness
Table 14C - Inorganics
BOD
Hardness
Table 14D - Inorganics
BOD Hardness

O’Brien & Gere Engineers



Sampling Prog-
ram

Air Sampling

Hexavalent
Chromium
Analysis

BOD Analysis

TOC Analysis

Hardness Analysis

Collection

Dates
10/14/92

9/29/92

6/29/93
9/21/92

6/29/93

9/21/92
to
6/29/93

9/21/92
to
6/29/93

1.02 General Considerations

Samples Collected

6 air samples
1 blind duplicate
1 trip blank

61 waters
4 blind duplicates
5 equipment blanks

50 waters
5 blind duplicates
4 equipment blanks

50 waters
52 soil/sediments
11 blind duplicates
10 equipment blanks

50 waters
5 blind duplicates
4 equipment blanks

Appendix 15 Reference

Table 28 - Volatiles - T02
Table 29 - Semi-volatiles - T013

Table 14B - Inorganics
Table 14C - Inorganics
Table 19 - Inorganics

Table 14A - Inorganics
Table 14B - Inorganics
Table 14C - Inorganics
Table 19 - Inorganics
Table 27 - Inorganics

Table 1A - TOC
Table 5C - TOC
Table 8A - TOC
Table 10C - TOC
Table 14E - TOC
Table 20A - TOC

Table 14A - Inorganics
Table 14B - Inorganics
Table 14C - Inorganics
Table 19 - Inorganics
Table 27 - Inorganics

Validation is a process of determining the suitability of a measurement system

for providing useful analytical data. Although the term is frequently used in discussing

methodologies, it applies to all aspects of the system and especially to samples, their

measurement, and the actual data output. Accordingly, this report outlines excursions

from the applicable quality control criteria outlined in the following documents:

Quality Assurance Project Plan (QAPP) for the Remedial Investigation, Burgess
Brothers Superfund Site, Woodford and Bennington, Vermont, O’Brien & Gere
Engineers, Inc., July 1992.

Region I Laboratory Data Validation - Functional Guidelines for Evaluating
Organic Analyses, USEPA Region I, November 1988.

FINAL October 1995 (5271.001)

O’Brien & Gere Engineers



Region I Laboratory Data Validation - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989.

Test Methods for Evaluating Solid Wastes, SW-846 Third Edition, USEPA,
November 1986.

Methods for Determination of Toxic Organic Compounds in Air - EPA Methods,
Noyes Data Corporation, 1990.

The following four sections of this document address distinct aspects of
the validation process. Section 2 provides the analytical methodology employed in
sample analysis. Section 3 lists the data quality assurance/quality control (QA/QC)
protocols used to validate the sample data. Specific QA/QC excursions and qualifica-
tions performed on the sample data are discussed in Section 4. Finally, data
completeness and usability with respect to the intended purposes of the data are. |
discussed in Section 5. Each section is subdivided with respect to the phase of the

investigation and the type of analyses perfdrmed.

FINAL October 1995 (5271.001) O’Brien & Gere Engineers



SECTION 2 - ANALYTICAL _METHODS

2.01_Soil, Surface Soil, and Sediment Samples

Soil and sediment samples were analyzed utilizing the methods listed below.
With the exception of total organic carbon (TOC) analyses, sample analyses were
performed by OBG Laboratories, Inc. (OBG Labs) of Syracuse, New York. Total
organic carbon analysis was provided by Hudson Environmental Services, Inc. (HES)

of Queensbury, New York.

Parameter Analytical/Extraction Reference
Volatile Organics 8240/5030 1
Semivolatile Organics ’ 8270/3550 1
Pesticides/PCBs 8080/3550 1
Trace Metals ‘ 6010/3050 1
Arsenic 7060/3050 1
Lead 7421/3050 1
Selenium 7740/3050 1
Thallium 7841/3050 1
Mercury 7471 1
Cyanide . 9010 1
Total Organic Carbon 9060 1
Percent Solids 209F 2

Analytical Method References
1. Test Methods for Evaluating Solid Waste: PhysuEI/Chermcal Methods, SW-846,
3rd Edition, USEPA, September 1986.

2. Standard Methods for the Examination of Water Wastewater, 16th Edition, 1985. |

FINAL October 1995 (5271.001) O'Brien & Gere Engineers



The following qualifiers have been used in this data validation.

U Indicates that the compound was analyzed for, but was not detected. The
sample quantitation limit is presented and adjusted for dilution and
percent moisture (solid samples only). This qualifier is also used to
signify that the detection limit of an analyte was raised due to blank

contamination.

J Indicates that the result should be considered approximate. This qualifier
is used when the data validation procedure identifies a deficiency in the
data generation process. Additionally, for organic analyses this qualifier
is used either when estimating a concentration for tentatively identified
compounds where a 1:1 response is assumed, or when the mass spectral
data indicate the presence of a compound that meets the identification
criteria but, the result is less than the sample quantification limit but

greater than zero.

UJ  Indicates that the detection limit for the analyte in this sample should be
considered approximate. This qualifier is used when the data validation

process identifies a deficiency in the data generation process.

R Indicates that the previously reported detection limit or sample result has

been determined to be unusable due to a major deficiency in the data

FINAL OQOctober 1995 (5271.001) O’Brien & Gere Engineers



generation procedure. The data should not be used for any qualitative or

quantitative purposes.

2.02 Ground Water and Surface Water Samples
Ground and surface water samples were analyzed utilizing the analytical methods

listed below. With the exception of volatile organics by USEPA method 524.2 and
hexavalent chromium analyses, sample analyses were provided by OBG Labs. Method
524.2 volatile organics analyses were performed by H2M Environmental Testing
Laboratories, Inc. (H2M Labs) of Melville, New York and hexavalent chromium
analyses were provided by Adirondack Environmental Services, Inc. (AES) of Albany,

New York. Qualifiers utilized for these sample results are as described in Section 2.01.

Parameter Analytical/Extraction Reference
Volatile Organics 8240/5030 1
Semivolatile Organics 8270/3520 1
PCBs 8080/3520 1
Trace Metals 6010/3010 1

As 7060/3020 1

Se 7740/3020 1

Pb | 7421/3020 1

Tl 7841/3020 1

Hg 7470 1

CN 9010 1
TOC 415.1 2
BOD 405.1 2
Hardness 130.2

Cr* 7196 1
FINAL October 1995 (5271.001) O’Brien & Gere Engineers



Analytical Method References
1. Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-346,
3rd Edition, USEPA, September 1986.

2. Methods for Chemical Analysis of Water and Wastes, USEPA, EPA 600/4-79-
020, March 1979.

203 Air Analysi

Air samples were analyzed for volatile and semivolatile organics using the
methods listed below. Sample analyses utilizing these methods were performed by
Pace, Incorporated (Pace) of Golden, Colorado. Qualifiers used for these analyses are

as described in Section 2.01.

Parameter Analytical/Extraction Reference

Volatile Organics TO2 (modified) 2, modified by
1

Semivolatile Organics ' TO13 2

Analytical Method References

1 Volatile O e C IS _in Air by TO? - Standard O ino P ;
DN-QOE-0324, Pace, Incorporated, September 1990.

2. Methods for Determination' of Toxic Organic Compounds in Air - EPA Methods,
Noyes Data Corporation, 1990.

FINAL OQctober 1995 (5271.001) O'Brien & Gere Engineers



SECTION 3 - DATA VALIDATION PROTOCOLS

3.01 Inorganics Analysis

Target analyte list (TAL) inorganics analyses were performed using the USEPA
analytical methods outlined in Section 2. The validation of TCL inorganics followed
the requirements presented in the QAPP and the analytical methodology presented in
Test Methods for Evaluating Solid Wastes, SW-846 Third Edition, USEPA, November
1986. Qualification of sample data was based on the validation guidelines presented
in Region I Laboratory Data Validation - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989. The following QA/QC -
parameters were evaluated for TCL inorganic analyses:

L. Holding Times
2. Calibration
a. Initial Calibration Verification
b. Continuing Calibration Verification
3. CRDL Standard Analysis
4, Blank Analysis
5. ICP Interferencev Check Sample Analysis (ICP only)
6. Matrix Spike Analysis
7. Laboratory Duplicate Analysis
8. Field Duplicate Analysis
9. Laboratory Control Sample Analysis
10.  Furnace Atomic Absorption Analysis

FINAL October 1995 (5271.001) . O’Brien & Gere Engineers
10



11.

12.

13.

14.

15.

16.

ICP Serial Dilution Analysis (ICP only)

Element Quantitation and Reported Detection Limits
Percent Solids Quantitation and Content (Soils only)
Verification of Instrument Parameters

a. Quarterly Detection Limit Verification

b. Annual ICP Interelement Correction Factors
Document Completeness

Overall Data Assessment

Hexavalent chromium analyses were performed using the USEPA analytical

methods outlined in Section 2. The validation of hexavalent chromium followed the -

requirements presented in the QAPP and the analytical methodology presented in Zest

Methods for Evaluating Solid Wastes, SW-846 Third Edition, USEPA, November 1986,

Method 7196. Qualification of sample data was based on the validation guidelines

presented in Region I Laboratory Data Validation - Functional Guidelines for

Evaluating Inorganics Analyses, USEPA Region I, February 1989. The following

QA/QC criteria were evaluated and the actions performed for Cr*® analyses:

1. Holding Times:
. Criteria as listed in Test Methods for Evaluating Solid
Wastes, SW-846 Third Edition, USEPA, November 1986,
Method 7196, page 2.
. Action as listed in the Region I Laboratory Data Valida-
tion - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989, page 18.
2. Calibration o
. Criteria - daily 3 point initial calibration, %RSD less than
or equal to 10, continuing calibration every 10 samples,
less than 10% difference between the actual and expected
values.
FINAL October 1995 (5271.001) O’Brien & Gere Engineers
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. Action - initial calibration %RSD greater than 10, or
continuing calibration greater than 10% difference,
detected and nondetected sample results qualified J, UJ
respectively; continuing calibration results greater than
90% difference, nondetected sample results qualified as
unusable (R) and detected results qualified as approximate

)2
3. Blank Analysis
. Criteria - frequency of 1 per matrix and every 10 samples.
. Action as listed in the Region I Laboratory Data Valida-

tion - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989,

page 22.
4. Matrix Spike Analysis
. Criteria - frequency of 1 per matrix and every 20 sam-
ples, percent recovery of 75 to 125.
. Action as listed in the Region I Laboratory Data Valida-

tion - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989,
page 28.

5. Laboratory Duplicate Analysis
. Criteria and action as listed in the Region I Laboratory
Data Validation - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989,
pages 29 and 30.

6. Fleld Duplicate Analysis
Criteria - less than or equal to 30% difference for water
samples, less than or equal to 50% difference for sediment
or soil samples.
. Action as listed in the Region I Laboratory Data Valida-
tion - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989, page 31.

7. Laboratory Control Sample Analysis
Criteria - frequency of every 15 samples, percent recovery
of 85 to 115.
. Action - Percent recovery of 50 to 85 or greater than 120,
detected results qualified as approximate (J); recovery of
50 to 85 percent, nondetected results qualified as approxi-
mate (UJ); nondetected results were qualified as unusable

FINAL October 1995 (5271.001) O’Brien & Gere Engineers
12



(R) and detected results were qualified as approximate
when recoveries were less than 50%.

8. Documentation Completeness
. Criteria and action as listed in the Region I Laboratory
Data Validation - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region 1, February 1989
page 17.

9. Overall Data Assessment
. Criteria and action as listed in the Region I Laboratory
Data Validation - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region 1, February 1989
page 38.

3.02 Organics Analysis
Organics analyses were performed using USEPA analytical methods outlined in

Section 2. The requirements that were 'employed for the validation of volatile,
semivolatile, and pesticide/PCB analyses data are outlined in the QAPP and in the
Region I Laboratory Data Validation - Functional Guidelines for Evaluating Organic
Analyses, USEPA Region I, November 1988. The following QA/QC parameters
evaluated are as follows:
Volatile and Semivolatile Analysis
1. Holding Times
2. GC/MS Instrument Tuning Criteria
3. Calibration
a. Initial Calibration
b. Continuing Calibration

4. Blank Analysis

FINAL October 1995 (5271.001) O’Brien & Gere Engineers
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5. Surrogate Recovery
6. Matrix Spike / Matrix Spike Duplicate Analysis
7. Reference Standard Analysis
8. Field Duplicate Analysis
9. Internal Standards Recovery
10.  Compound Identification and Quantitation
11.  Tentatively Identified Compounds
12.  Percent Solids Determination and Content (soils only)
13.  System Performance
14.  Documentation Completeness
15.  Overall Data Assessment
Pesticide/PCB Analysis
1. Holding Times
2. Instrument Performance
a. Standards Retention Time Windows
b. DCBP Retention Time Shift
C. Endrin and Dieldrin Degradation
d. Baseline Stability
e. Chromatographic Resolution
3. Calibration
a. Initial Calibration
b. Analytical Sequence Verification
c. Continuing Calibration Verification

FINAL October 1995 (5271.001) O’Brien & Gere Engineers
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4, Blank Analysis

5. Surrogate Recovery

6. Matrix Spike / Matrix Spike Duplicate Analysis
7. Field Duplicate Analysis

8. Reference Standard Analysis

9. Percent Solids Analysis

10. Compound Identification and Quantitation

11.  Documentation Completeness

12. Overall Data Assessment

3.03 Wet Chemistry Analysis

Wet chemistry analyses were performed using the USEPA analytical methods
outlined in Section 2. The validation of TOC, BOD, and hardness followed the
requirements presented in the QAPP and the analytical methodology presented in Test
Methods for Evaluating Solid Wastes, SW-846 Third Edition, USEPA, November 1986,
Methods 415.1, 405.1, and 130.2 respectively. Qualification of sample data was based
on the validation guidelines presented in Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses, USEPA Region I, February
1989. The following QA/QC parameters were evaluated for wet chemistry analyses:

TOC Analysis

1. Holding Times
. Criteria of 28 days from collection to analysis.
. Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, February 1989, page 18.
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2. Calibration

. Criteria - daily 3 point initial calibration, RSD less than or
equal to 10, continuing calibration every 10 samples, less
than 10% difference between the actual and expected
values. _

. Action - initial calibration %RSD greater than 10, or
continuing calibration between 10 and 90 percent differ-
ence, detected and nondetected sample results qualified J,
UJ respectively; continuing calibration %D greater than
90%, nondetected sample results were qualified as un-
usable (R), and detected sample results were qualified as
approximate (J).

3. Blank Analysis
. Criteria - frequency of 1 per matrix and every 10 samples
. Action as listed in the Region I Laboratory Data Valida-
tion - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989,
page 22.

4, Matrix Spike Analysis
. Criteria - frequency of 1 per matrix and every 20 sam-
ples, percent recovery of 75 to 125.
. Action as listed in the Region I Laboratory Data Valida-
tion - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989,
page 28.

5. Laboratory Duplicate Analysis
. Criteria - frequency of 1 per matrix and every 20 samples,
less than or equal to 20 percent difference.
. Action as listed in the Region I Laboratory Data Valida-
tion - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989,
pages 29 and 30.

6. Field Duplicate Analysis
. Criteria - frequency of 1 per matrix and every 20 samples,
less than or equal to 30 percent difference.
. Action as listed in the Region I Laboratory Data Valida-
tion - Functional Guidelines for Evaluating 4
Inorganics Analyses, USEPA Region I, February 1989,
page 31. :
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7. Laboratory Control Sample Analysis

. Criteria - frequency of every 20 samples, percent recovery
of 85 to 115.

. Action - Percent recovery of 50 to 85 or greater than 120,
detected results qualified as approximate (J); recovery of
50 to 85 percent, nondetected results qualified as approxi-
mate (UJ); nondetected sample results qualified as un-
usable (R) when percent recovery was less than 50, and
detected sample results were qualified as approximate (J).

8. Documentation Completeness
. Criteria and action as listed in the Region I Laboratory
Data Validation - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989
page 17.

9. Overall Data Assessment :
. Criteria and action as listed in the Region I Laboratory
Data Validation - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989
page 38.

BOD_ Analysis
1. Holding Times

. Criteria - preserve samples at 4°C, 48 hours from collection to
analysis.
. Action as listed in the Region I Laboratory Data Validation -

Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, February 1989, page 18.

2. Blank Analysis
. Criteria - frequency of 1 per matrix and every 10 samples.
. Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989,

page 22.

3. Laboratory Duplicate Analysis
. Criteria - frequency of 1 per every 10 samples, RPD.
within 30 percent.
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4.

5.

6.

9.
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Action as listed in the Region I Laboratory Data Valida-
tion - Functional Guidelines for Evaluating

Inorganics Analyses, USEPA Region 1, February 1989,
page 30.

Field Duplicate Analysis

Criteria - frequency of 1 per matrix and every 20 samples,
RPD within 30 for water samples and RPD within 50 for
sediment and soil samples.

Action as listed in the Region I Laboratory Data Valida-
tion - Functional Guidelines for Evaluating

Inorganics Analyses, USEPA Region 1, February 1989,
page 31.

Laboratory Control Sample Analysis

Criteria - frequency of every batch or 10% of samples,
percent recovery of 90 to 110.

Action - Percent recovery of 50 to 90 or greater than 110,
detected results qualified as approximate (J); recovery of -
50 to 90 percent, nondetected results qualified as approxi-
mate (UJ); nondetected sample results qualified as un-
usable (R) and detected results as approximate (J) for
recoveries less than 50%.

BOD Quantitation

Criteria - mimimum dissolved oxygen depletion of 2

mg/L.

Action - resubmit corrected data.

Documentation Completeness

Criteria and action as listed in the Region I Laboratory
Data Validation - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989
page 17.

Overall Data Assessment

Criteria and action as listed in the Region I Laboratory
Data Validation - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989
page 38.
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Hardness Analysis
1. Holding Times
. Criteria - preservation of samples with HNO3 to pH of
less than 2, 6 months from collection to analysis of
samples.
. Action as listed in the Region I Laboratory Data Valida-
tion - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989 '
page 18.
2. Calibration

. Criteria - daily initial calibration, continuing calibration
verification every 2 hours or 10 percent frequency,
continuing calibration results within 10 percent of the true
value.

. Action - detected and nondetected sample results were
qualified as approximate (J, UJ) when continuing calibra-
tion results were between 10 and 90 percent difference;
sample results were qualified as unusable (R) when -
continuing calibration results were greater than 90 percent
difference.

3. Blank Analysis ,

. Criteria - calibration blank at a frequency of the beginning and
end of run and 10 percent of samples, preparation blank at a
frequency of 1 per batch or 5 percent of samples.

. Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989,
page 22.

4, Matrix Spike Analysis
. Criteria - frequency of 1 per batch and every 20 samples,
within 25% recovery of true value.
. Action as listed in the Region I Laboratory Data Valida-
tion - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989,
page 28.

5. Laboratory Duplicate Analysis
. Criteria - within 25 percent RPD for values five times the -
detection limit or the value of the detection limit for
sample results less than five times the detection limits.
. Action as listed in the Region I Laboratory Data Valida-
tion - Functional Guidelines for Evaluating
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Inorganics Analyses, USEPA Region I, February 1989,
pages 29 and 30.

6. Field Duplicate Analysis
. Criteria - frequency of 1 per matrix and every 20 samples,
RPD within 30 for water samples and RPD within 50 for
sediment and soil samples.
. Action as listed in the Region I Laboratory Data Valida-
tion - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989,

page 31. .
7. Laboratory Control Sample Analysis
. Criteria - frequency of 10% of samples, percent recovery
within 10 percent of true value.
. Action - Detected sample results were quallified as

approximate (J) when the percent recovery was greater
than 110; detected and nondetected sample results were
qualified as approximate (J) or (UJ) respectively when -
percent recovery was 10 to 50; detected results were
approximate and nondetected results were qualified as
unusable (R) when recoveries were greater than 90

percent.
8. Documentation Completeness
. Criteria and action as listed in the Region I Laboratory

Data Validation - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989
page 17.

9. Overall Data Assessment
. Criteria and action as listed in the Region I Laboratory
Data Validation - Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989
page 38.
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SECTION 4 - DATA QUALITY EVALUATION

This section summarizes the QA/QC parameters, validation criteria, and
qualifications performed on the sample data when QA/QC parameters did not meet
criteria. Samples that required qualification are identified in the following sections by
the description documented on the sample chain of custody records. Only one qualifier
was used for an individual sample result. When the data validation process identified
several quality control deficiencies, the cumulative effect of the various excursions were
employed in assigning the final data qualifier. Data qualified as a result of the

validation process are summarized on tables in Appendix 5 of the RI report.

4.01 Round ] Sediment Program
4.01.1 Target Analyte List Inorganics Analysis

QA/QC parameters for TAL inorganic analyses were evaluated for

sixteen sediment samples according to the QAPP and the Region I Laboratory
Data Validation - Functional Guidelines for Evaluating Inorganics Analyses,

- USEPA Region I, February 1989. The following QA/QC parameters were found
to meet validation criteria: holding times, initial and continuiﬁg calibration
verification, CRDL standard analysis, field duplicate analysis, laboratory control
sample analysis, ICP serial dilution analysis, percent solids quantitation and
content, quarterly detection limit verification and ICP interelement correction
factors, and document completeness. Excursions from QA/QC criteria are
summarized below.
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Calibration Blank Analysis

Aluminum, antimony, barium, calcium, copper, iron, magnesium,
manganese, potassium, sodium, vanadium, and zinc were detected at concentra-
tions above their instrument detection limits (IDLs) in Equipment Blank #1 and
Equipment Blank #2 collected on 9/22/92 and 9/23/92, respectively. Equipment
blank action levels were calculated at five times the blank concentration for
these analytes using a density of 1.0 g/ml for water and the percent solids of the
affected samples. Qualification of sample data was not required since detected
sample results were greater than the blank action levels established from the
equipment blanks.

Continuing calibration blanks (CCB #3 and CCB #4) contained antimony
at a concentrations of 27.7 ug/L and 22.1 upg/L, respectively. Blank action
levels were calculated for the sediment samples using a density value of 1 g/mL
for water and the percent solids of the associated samples. Detected antimony
concentrations in the associated samples less than the blank action level were
qualified with a "U". Detected antimony results were qualified with a "U" due
to these excursions for the following samples; SED-5 Comp, SED-15, Sediment
Equipment Blank #2, SED-09, SED-10, SED-11, and SED-12.

CCB #4 also contained potassium at a concentration greater than the IDL.
Due to this excursion detected potassium concentrations were qualified with a
"U" in the following samples; SED-03, SED-04, SED-07, SED-13, SED-14, -

SED-15, SED-02, SED-08, SED-09, SED-10, SED-12, SED-1A, and SED-1B.
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Vanadium was detected in CCB #1 at a concentration of 5.5 ug/L. Due
to this excursion the detected vanadium result for Equipment Blank #1 was
qualified with a "U".

Aluminum was detected in CCB #2 at a concentration of 14.1 pg/L. Due
to this excursion the detected aluminum result for Equipment Blank #2 was

qualified with a "U".

Preparation Blank Analysis

The water preparation blank contained concentrations of copper, iron, and
zinc that were greater than their IDLs. Due to these excursions the detected-
copper, iron, and zinc results for Equipment Blank #1 and Equipment Blank #2

were qualified with a "U".

ICP Interference Check Sample Analysis

The interference check sample (ICSA) solution A contained concentra-
tions of barium, beryllium, cobalt, copper, manganese, vanadium, and zinc
which were greater than their IDLs. Potassium was detected in solution A at a
negative concentration greater than two times the absolute value of the IDL.
Due to these excursions detected results for barium, beryllium, cobalt, copper,
manganese, vanadium, zinc, potassium and non-detected potassium results were
approximated for samples containing one or more of the interfering analytes

(aluminum, calcium, iron, or magnesium) at concentrations greater than half the
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ICSA concentrations. The following samples were qualified for these

excursions; SED-8, SED-9, and SED-10.

Matrix Spike Analysis

Matrix spike recovery criteria of 75.0% to 125.0% were exceeded for
several analytes. Analytes exceeding recovery criteria and qualifications applied

to the associated samples are tabulated below.

Matrix Spike
Sample ID# Analyte % Recovery Qualification Affected Samples

SED-09 antimony 57.6 uJ SED-6 Comp
selenium 59.2 uJ SED-5 Comp
silver 66.0 J, Ul SED-3
SED-4
SED-7
SED-13
SED-14
SED-15
SED-02
SED-08
SED-09
SED-10
SED-11
SED-12
SED-1A
SED-1B
Blind Duplicate #1
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Laboratory Duplicate Analysis

The duplicate relative percent difference (RPD) criterion of less than
35.0% for soil/sediment samples was exceeded for copper and iron with values
of 44.2% and 50.0%, respectively. Detected sample results for these analytes

were approximated (J) for the samples listed below.

SED-6 Comp SED-14 SED-11

SED-5 Comp SED-15 SED-12
SED-03 SED-02 SED-1A
SED-04 SED-08 SED-1B
SED-07 SED-09 Blind Duplicate #1
SED-13 SED-10

Furnace Analytical Spike Analysis

Furnace analytical spike recovery criteria of 85.0% to 115.0% were
exceeded for arsenic for SED-1A and SED-1B with values of 80.0% and 78.0%,
respectively. Due to these excursions the detected arsenic results for these
samples were approximated (J). Analytical spike recovery criteria were also
exceeded for selenium but further qualification of the sample data was not
required since the associated samples were previously approximated (UJ) for

matrix spike recovery excursions.

Element Quantitation and Reported Detection Limits
Detected sample results that were greater than the IDLs but less than the
CRDLs which were identified by the laboratory with a "B" qualifier were

qualified as approximated (J).
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Overall Data Assessment

Overall, the laboratory performed inorganics analyses in accordance with
the requirements specified in the methods listed in Section 2.01. These data
have been determined to be usable for qualitative and quantitative purposes.
Detected sample results for several analytes were qualified with a "U" based on
calibration and preparation blank criteria.

Sample results for analytes detected in the ICSA solution A at positive
and negative concentrations were approximated for SED-8, SED-9, and SED-10.
Sample results for several analytes were also approximated based on excursions
from matrix spike analysis, laboratory duplicate analysis, and furnace analytical - -

spike analysis criteria.

4.01.2 Target Compound List Volatiles Analysis

Sixteen sediment samples were validated according to procedures in the
QAPP and Region I Laboratory Data Validation ) Functional Guidelines for
Evaluating QOrganic Analyses, USEPA Region I, November 1988. The
following QA/QC parameters for method USEPA 8240 were found to meet
validation criteria: holding times, GC/MS instrument tuning, surrogate recovery,
matrix spike/matrix spike duplicate analysis, reference standard analysis, internal
standards recovery, tentatively identified compounds, percent solids determina-
tion and content, system performance, and documentation completeness..

Excursions from QA/QC criteria are summarized below.
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Initial Calibration

TCL compound initial calibration criteria were met for the low level soil
and medium level soil/water calibrations with the exception of 2-butanone for
the medium level soil/water calibration analyzed on 9/28/92. The response
factor (RF) of 0.02604 was less than the minimum criterion of 0.05. Due to this
excursion non-detected sample results for 2-butanone were determined to be
unusable (R) for Sediment Equipment Blank (9/22/92) and Sediment Equipment
Blank (9/23/92). Additional sediment samples that were qualified as ususable

due to calibration excursions are presented on page 141 and 142.

Continuing Calibration

The continuing calibration minimum RF criterion was exceeded for 2-
butanone in medium level soil/water calibration standards analyzed on 9/24/92
and 9/28/92. Qualification of sample data was not required for these excursions
since the affected samples were previously qualified for not meeting the
minimum RF criterion in the initial calibration.

The continuing calibration percent difference (%D) criterion of less than
25% was exceeded for acetone (25.89%) in the low level soil calibration
analyzed on 9/29/92. Due to this excursion, detected acetone results for SED-3,
SED-4, and SED-15 which have been qualiﬁgd as non-detected (U) for

equipment blank contamination were qualified as approximated (UJ).

Blank Analysis
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Method blanks, equipment blanks and trip blanks were analyzed at the
frequency required in the QAPP. Acetone was detected at a concentration of 17

ug/L in Sediment Equipment Blank (9/22/92). A blank action level of ten times
the blank concentration was calculated using a value of 1.0 g/mL for the density

of water and was corrected for dry weight using the percent solids of the
affected samples. Dilutions and differences between sample and blank weights
or volumes were taken into account when applying bia.nk actions. Detected
acetone results in the affected samples that were less than the action level were
qualified with a "U" indicating that the sample results may reflect contamination
during sampling. The following samples were qualified for blank contamina-

tion: SED-3, SED-4, and SED-15.

Field Duplicate Analysis

Field duplicate analysis was performed using Blind Duplicate #1 and
SED-12 for the duplicate samples. The field duplicate relative percent
difference (RPD) criterion of less than 50% was exceeded for acetone (50.4%)
and toluene (200.0%). f)ue to these excursions, the detected acetone results for
SED-12 and Blind Duplicate #1 were approximated (J) and the detected and
non-detected toluene result for SED-12 and Blind Duplicate #1, respectively

were approximated (J, UJ).
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Compound Identification and Quantitation

Mass spectral ion relative abundance criteria of +/- 20% were exceeded
for the mass 43 peak for 2-butanone in sample SED-12. The 60% relative
abundance for mass 43 was 40% less than the relative abundance of mass 43 in
the reference spectrum. Due to this excursion the detected 2-butanone result for

SED-12 was qualified as approximate (J).

Overall Data Assessment

Overall, the laboratory performed volatile organics analyses in accordance
with the requirements specified in the methods listed in Section 2.01. The -
majority of the volatile organics sample data have been determined to be usable
for qualitative and quantitative purposes. Non-detected 2-butanone results were
determined to be unusable (R) for Sediment Equipment Blank (9/22/92) and
Sediment Equipment Blank (9/23/92) based on calibration minimum RF
criterion. Acetone results for SED-3, SED-4, and SED-15 were qualified with
a "U" due fo equipment blank criteria. Acetone and toluene results for SED-12
and Blind Duplicate #1 were approximated based on field duplicate criteria. The
detected 2-butanone result for SED-12 was approximated based on mass spectral

ion criteria.

4.01.3 Target Compound List Semivolatiles Analysis

Fifteen sediment samples were validated according to procedures in the

QAPP and Region I Laboratory Data Validation - Functional Guidelines for
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Evaluating Organic Analyses, USEPA Region I, November 1988. The
following QA/QC parameters for method USEPA 8270 were found to meet
validation criteria: holding times, GC/MS instrument tuning, field duplicate
analysis, reference standard analysis, internal standards recovery, compound
identification and quantitation, percent solids determination and content, and

system performance. Excursions from QA/QC criteria are summarized below.

Initial Calibration

Initial calibration data for the instrumentation used to analyze sample
Sediment Equipment Blank (9/23/92) were not included in the data package. -
The required initial calibration information was also included in the Surface Soil
Program data package. The daily instrument tune and initial calibration data
were copied from the Surface Soil data package and inserted into the Sediment
Program data package. Initial calibration minimum RF and percent relative
standard deviation (%RSD) criteria were met for this initial calibration.

The initial calibration for sediment samples analyzed on 10/23/92
exceeded the minimum %RSD criterion of less than 30% for 2,4-dinitrophenol
(42.546%). Qualification of sample data was not required since the %RSD was

less than 50% and 2,4-dinitrophenol was not detected in the affected samples.

FINAL October 1995 (5271.001) » O’Brien & Gere Engineers
30



Continuing Calibration

Continuing calibration data were not included for the instrumentation
used to analyze Sediment Equipment Blank (9/23/92) or for sediment samples
analyzed on 10/23/92. Continuing calibration information for the instrumenta-
tion used to analyze Sediment Equipment Blank (9/23/92) was copied from the
Surface Soil Program data package and inserted into the Sediment Program data
package. The continuing calibration %D criterion of less than 25% was
exceeded for 4-nitroaniline (34.21%) and 3,3’-dichlorobenzidine for this

calibration. Qualification of sample data was not required since the %Ds were

less than 50% and these compounds were not detected in the affected samples. - -

Continuing calibration data for sediment samples analyzed on 10/23/92
was provided by OBG Labs on 7/15/93. Continuing calibration criteria were
met for this calibration.

The continuing calibration %D criterion of less than 25% was also
exceeded for the continuing calibrations and compounds listed below. Qualifica-
tion of sample results was not required since these compounds were not detected

in the affected samples and the %Ds were less than 50%.

Date Analyzed Compound %D
10/5/92 bis(2-chloroisopropyl) ether 33.03
10/6/92 benzoic acid 38.54
bis(2-chloroisopropyl) ether 34.04
2,4-dinitrophenol 31.22
di-n-octylphthalate 2748
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Date Analyzed Compound %D

1017192 benzoic acid 38.59
bis(2-chloroisopropyl) ether 32.66

2,4-dinitrophenol 47.69

4,6-dinitro-2-methylphenol 26.98

10/13/92 2,4-dinitrophenol . 27.80

Blank Analysis
Method blank data were not included for the Sediment Equipment Blank

samples extracted on 9/29/92 and 9/30/92. Method blank data for 9/29/92 were
copied from the Surface Water Program data package and data for 9/30/92 were
supplied by OBG Labs on 8/31/93. Di-n-butylphthalate was detected in the
sediment method blanks extracted on 9/25/92 and 9/30/92 at concentrations of
58 ug/Kg and 71 ug/Kg, respectively. Di-n-butylphthalate and bis(2-ethylhexyl)
phthalate were detected in the water method blank eﬁmted on 9/29/92 at
concentrations of 3 ug/l. and 2 ug/L, respectively. Qualification of sample
results was not required since di-n-butylphthalate was not detected in the

affected samples.

Surrogate Recovery

Surrogate recovery criteria specified in the QAPP were exceeded for
samples SED-2 and Sediment Equipment Blank (9/23/92). Surrogaté recoveries
and recovery criteria specified in the QAPP are tabulated below for these
samples. Non-detected sample results for both acid and base/neutral fractions

were approximated for SED-2 due to these excursions. Sediment Equipment
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Blank (9/23/92) did not require qualification since only one surrogate exceeded

criteria and the recovery was greater than 10%.

Sample Surrogate % Recovery Y% Recovery Criteria
SED-2 2-fluorobiphenyl 60.0 61.2 to 1126
terphenyl-d14 50.0 53.5 t0 1196
phenol-dé 46.0 47.4 to 110.1
2-fluorophenol 49.0 56.1 to 102.0
Sediment Equipment phenol-d6 39.0 47.4 to 110.1
Blank

Matrix Spike/Matrix Spike Duplicate Analysis

The matrix spike recovery criteria of 22.9% to 117.8% were exceeded for
2,4-dinitrotoluene with recoveries of 22.0% and 20.0% for the matrix spike
(MS) and matrix spike duplicate (MSD) analysis of SED-11, respectively.
Qualification of sample results was not required since both the MS and MSD
recoveries were greater than 10% and 2,4-dinitrotoluene was not detected in the

unspiked sample.

Tentatively Identified Compounds

Several tentatively identified compounds (TICs) were detected in the
method blanks. Sample TICs with relative retention times matching the
retention times of the TICs in the method blanks were determined to be

unusable (R). Samples requiring qualification are summarized below.

Sample ID# TIC Retention Time (min)
Sample Blank
SED-03 6.91 6.86
SED-04 6.88 6.86
SED-07 6.88 6.86
SED-13 6.88 6.86
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Sample ID# TIC Retention Time (min)

SED-14 6.87 6.86

SED-16 6.86 6.86

SED Equipment Blank (9/23/92) 6.65 6.64
SED-08 8.66 8.66

SED-10 8.76 8.66

SED-12 8.78 8.66

SED-1A 8.76 8.66

SED-1B 26.27 26.37

SED Blind Duplicate #1 26.27 26.37

Document Completeness
Method blank data were not included for the Sediment Equipment Blank

samples extracted on 9/29/92 and 9/30/92. Method blank data for 9/29/92 were
copied from the Surface Water Program data package and data for 9/30/92 were

supplied by OBG Labs on 8/31/93.

Overall Data Assessment

Overall, the laboratory performed semivolatile organics analyses in
accordance with the requirements specified in the methods listed in Section 2.01.
The majority of the semivolatile organics sample data‘have been determined to
be usable for qualitative and quantitative purposes. Minor excursions that did
not result in the qualification of data were observed for continuing calibration,
blank analysis, surrogate recovery, and matrix spike/maﬁx spike duplicate
criteria. Sample TICs with retention times and mass spectral criteria matching

TICs detected in the method blanks were determined to be unusable (R) for
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several samples. Method blank data for semivolatiles analysis that were not

included in the original data package were provided by OBG Labs on 8/31/93.

4.01.4 PCB/Pesticide Analysis

Fourteen sediment samples were validated according to procedures in the
QAPP and Region I Laboratory Data Validation - Functional Guidelines for
Evaluating Organic Analyses, USEPA Region I, November 1988. The
following QA/QC parameters for method EPA 8080 were found to meet
validation criteria: holding times, instrument performance, blank analysis,
surrogate recovery, matrix spike/matrix spike duplicate analysis, field duplicate -
analysis, percent solids énalysis, compound identification and quantitation, and
documentation completeness. Excursions from QA/QC criteria are summarized

below.

Initial Calibration

The initial calibration %RSD criterion of less than 10% was exceeded for
lindane and Aroclor 1016 in the five point calibrations analyzed on 9/21/92 with
values of 12.7% and 15.8%, respectively. Qualification of sample data for these
compounds was not required since they were not detected in the associated

samples.
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Continuing Calibration

The continuing calibration %D criterion of less than 15% was exceeded
for alpha-BHC, aldrin, endrin, delta-BHC, and endosulfan sulfate. Qualification
- of sample data for these compounds was not required since they were not

detected in the affected samples.

Reference Standard Analysis

Endrin aldehyde was not recovered in the reference samples analyzed
with these samples. The laboratory indicated that this compound was removed
by the tetrabutylammonium-sulfite (TBA) cleanup procedure. Due to this -
excursion the non-detected endrin aldehyde results reported for the samples were

determined to be unusable (R).

Overall Data Assessment

Overall, the laboratory performed pesticide/PCB analyses in accordance
with the requirements specified in the methods listed in Section 2.01. The
majority of the pesticide/PCB sample data have been determined to be usable
for qualitative and quantitative purposes. Minor excursions that did not result
in the qualification of data were observed for initial and continuing calibration
criteria. Non-detected endrin aldehyde results reported for the samples were
determined to be unusable since endrin aldehyde was not recovered in the -

reference standard analyzed with the samples.
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4.02 Round I Surface Water Program

4.02.1 Target Analyte List Inorganics Analysis

QA/QC parameters for TAL inorganic analyses were evaluated for
thirteen surface water samples according to the QAPP and the Region I
Laboratory Data Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989. The following QA/QC parameters
were found to meet validation criteria: initial and continuing calibration, CRDL
standard analysis, ICP interference check sample analysis, matrix spike analysis,
laborator.y duplicate analysis, field duplicate analysis, laboratory control sample
analysis, ICP serial dilution analysis, quarterly detection limit verification and -
ICP interelement correction factors, and documentation completeness.

Excursions from QA/QC criteria are summarized below.

Holding Times

The cyanide sample holding time criterion of less than fourteen days was
exceeded by three days. Due to this excursion the non-detected cyanide results

reported for the Round I Surface Water samples were approximated (UJ).

Blank Analysis

Calibration and preparation blanks contained several analytes at
qoncentrations above their IDLs. Blank concentrations were multiplied by a -
factor of five to generate a blank action level. Sample concentrations below the
blank action level were qualified with a "U". Detected sample concentrations
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above the blank action level were not qualified. Analytes detected in the blanks

and the samples affected are tabulated below.

Blank Concentration
Blank ID# Analyte (ug/L) Affected Samples Qualifier

CCB #1 vanadium 55 SW-05 U
SW-06
SW-03
SW-07
SW-14
Sw-04
SW-015
Sw-1B
Sw-12

CCB #3 antimony 277 SwW-02 U
Blind Duplicate #1

preparation copper 6.0 SW-05 U
SW-06
SW-03
SW-07
Sw-14
SW-04

SW-015
SW-1B
SW-12
Sw-11
SW-02
SW-09
Sw-10
Blind Duplicate #1

preparation zinc 5.1 SW-05 U
SW-06
SW-03
Sw-07
SW-14
SW-04
SwW-015
SW-1B
SW-12
Sw-11
SW-02

Blind Duplicate #1
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Furnace Analysis

The furnace duplicate analysis percent relative standard deviation
(%RSD) criterion of less than 20.0% was exceeded for lead for' several samples.
These samples, SW-06, SW-14, SW-1B, and SW-09 did not require further
qualification for this excursion since the lead results for these samples were

approximated (J) for being greater than the IDL but less than the CRDL.

Element Quantitation and Reported Detection Limits

Detected sample results that were greater than the IDLs but less than the
CRDLs which were identified by the laboratory with a "B" qualifier were -

qualified as approximated (J).

Overall Data Assessment

Overall, the laboratory performed inorganics analyses in accordance with
the requirements specified in the methods listed in Section 2.02. These data
have been determined to be usable for qualitative and quantitative purposes.
Non-detected cyanide results reported for the samples were approximated since
the holding time to analysis of fourteen days was exceeded by three days.
Detected sample results for vanadium, antimony, copper, and zinc were qualified
with a "U" based on calibration and preparation blank criteria. Detected lead
results for SW-06, SW-14, SW-1B, and SW-09 exceeded furnace duplicate
%RSD criterion of less than 20.0%, but did not require qualification since the
results were approximated for being less than the CRDL.
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4.02.2 Target Compound List Volatiles Analysis

Eleven surface water samples were validated according to procedures in
the QAPP and Region I Laboratory Data Validation - Functional Guidelines for
Evaluating Organic Analyses, USEPA Region I, November 1988. The
following QA/QC parameters for method USEPA 8240 were found to meet
validation criteria: holding times, GC/MS instrument tuning, blank analysis,
surrogate recovery, matrix spike/matrix spike duplicate analysis, reference
standard analysis, field duplicate analysis, internal standards recovery, tentatively
identified compounds, system performance, and documentation completeness.

Excursions from QA/QC criteria are summarized below.

Initial Calibration

The average RF for 2-butanone of 0.02604 was less than the minimum
RF criterion of 0.05 in the initial calibration analyzed on 9/19/92. Due to this
excursion non-detected 2-butanone results were qualified as unusable (R) for the

samples listed below.

SW-05 SW-04 SW-02
QC Trip Blank (9/21/92) QC Trip Blank (9/22/92) SW-09

SW-03 SW-1B SW-10

SW-07 SW-12 SW Blind Duplicate #1

SW-14 SW-11 QC Trip Blank (9/23/92)

The average RF for 1,2-dibromo-3-chloropropane of 0.02624 was less

than the minimum RF criterion of 0.05 in the initial calibration analyzed on
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10/9/92. Due to this excursion non-detected 1,2-dibromo-3-chloropropane

results were qualified as unusable (R) for the samples listed below.

SW-01B-01 SW-02-01 : SW-10-01
SW-03-01 SW-06-01 SW-BLDUP-01
SW-15-01 Trip Blank (9/29/92)

Continuing Calibration

The minimum RF criterion of greater than 0.05 was also exceeded for 2-
butanone in the continuing calibration standards analyzed on 9/24/92, 9/25/92,
9/27/92, and 9/28/92. Qualification of sample data due to these excursions was
not required since the affected data were previously qualified for exceeding

initial ca.libration minimum RF criteria.

Compound Identification and Quantitation

Several samples contained compounds at concentrations above the linear
range of the instrumentation. These samples required reanalysis with a dilution
to properly quantitate the sample results. For samples SW-03, SW-14, SW-12,
SW-11, and SW-02 the diluted and undiluted analysis data were included in the
data package. For these samples the undiluted and diluted analyses were
combined to report the lowest detection limits for the non-detected sample
results and the properly quantitated results for concentrations that exceeded the

linear range.

Overall Data Assessment
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Overall, the laboratory performed volatile organics analyses in accordance
with the requirements specified in the methods listed in Section 2.02. The
majority of the volatile organics sample data have been determined to be usable
for qualitative and quantitative purposes. Non-detected 2-butanone and 1,2-
dibromo-3-chloropropane results were determined to be unusable for several
samples based on initial calibration minimum RF criterion. Results from diluted
and undiluted analyses were combined for SW-02, SW-03, SW-11, SW-12, and
SW-14 to properly quantitate carbon disulfide, 1,2-dichloroethene, and trichloro-
ethene while providing the lowest level of detection for the remaining

compounds.

4.02.3 Target Compound List Semivolatiles Analysis

Eleven surface water samples were validated according to procedures in
the QAPP and Region I Laboratory Data Validation - Functional Guidelines for
Evaluating Organic Analyses, USEPA Region I, November 1988. The
following QA/QC parameters for method USEPA 8270 were found to meet
validation criteria: holding times, GC/MS instrument tuning, initial calibration,
blank analysis, surrogate recovery, matrix spike/matrix spike duplicate analysis,
reference standard analysis, field duplicate analysis, internal standards recovery,
compound identification and quantitation, system performance, and documenta-

tion completeness. Excursions from QA/QC criteria are summarized below.

Continuing Calibration
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Compounds that exceeded continuing calibration %D criterion of less
than 25% are tabulated below. Qualiﬁcatioh of sémple data due to these
excursions was not required since the affected compounds were not detected in

the samples and the %Ds were less than 50%.

Date Analyzed Compound % Difference
10/6/92 bis(2-chloroisopropyl) ether 34.04
benzoic acid 38.54
24-dinitrophenol 31.22
di-n-octylphthalate 2748
10/7/92 bis(2-chloroisopropyl) ether 32.66
benzoic acid 38.59
2,4-dinitrophenol ' 47.69
4,6-dinitro-2-methylphenol 26.98
10/14/92 benzoic acid 25.34
hexachlorobutadiene ~ 26.84
3,3 -dichlorobenzidine 34.10
10/15/92 4-nitroaniline 3421
3,3’-dichlorobenzidine 37.61

Tentatively Identified Compounds

Several tentatively identified compounds (TICs) were detected in the
method blanks. Sample TICs with relative retention times matching the
retention times of the TICs in the method blanks were qualified as unusable (R).

Samples requiring qualification are summarized below.

Sample ID# TIC Retention Time (min)

Sample Blank

SW-05 6.87 6.83
31.40 31.37

40.33 40.32

SW-03 6.84 6.82
31.39 31.37

SW-07 6.84 6.82
31.37 31.37

SW-14 6.85 6.82
31.38 31.38
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Sample ID# TIC Retention Time (min)

Sample Blank
SW-04 6.85 6.82
SW-1B 6.63 6.64
7.82 777
31.01 31.01
SW-12 6.64 6.64
7.82 1.77
SW-11 6.64 6.64
184 7.7
31.01 31.01
SW-02 6.64 : 6.64
719 1.77
SW-09 6.62 6.64
SW-10 6.64 6.64
7.82 7.17
SW Blind Duplicate #1 6.64 6.64
7.81 7.7

Overall Data Assessment

Overall, the laboratory performed semivolatile organics analyses in
accordance with the requirements specified in the methods listed in Section 2.02.
The majority of the semivolatile organics sample data have been determined to
be usable for qualitative and quantitative purposes. Minor excursions that did
not result in the qualification of data were observed for continuing calibration
criteria. Sample TICs with retention times and mass spectral criteria matching
TICs detected in the method blanks were determined to be unusable (R) for

several samples.
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4.02.4 PCB/Pesticide Analysis

Eleven water samples were validated according to procedures in the
QAPP and Region I Laboratory Data Validation - Functional Guidelines for
Evaluating Organic Analyses, USEPA Region I, November 1988. The
following QA/QC parameters for method USEPA 8080 were found to meet
validation criteria: holding times, instrument performance, blank analysis,
surrogate recovery, matrix spike/matrix spike duplicate analysis, field duplicate
analysis, compound identification and quantitation, and documentation

completeness. Excursions from QA/QC criteria are summarized below.

Initial Calibration

The initial calibration %RSD criterion of less than 10% was exceeded for
lindane aI;d Aroclor 1016 in the five point calibrations analyzed on 9/21/92 with
values of 12.7% and 15.8%, respectively. Qualification of sample data for these
compounds was not required since they were not detected in the associated

samples.

Continuing Calibration

The continuing calibration %D criterion of less than 15% was exceeded
for alpha-BHC, aldrin, endrin, delta-BHC, and endosulfan sulfate. Qualification
of sample data for these compounds was not required since they were not

detected in the affected samples.
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Reference Standard Analysis

Endrin aldehyde was not recovered in the reference samples analyzed
with these samples. The laboratory indicated that this compound was removed
by the TBA cleanup procedure. Due to this excursion the non-detected endrin
aldehyde results reported for the Round I Surface Water samples were

determined to be unusable (R).

Overall Data Assessment

Overall, the laboratory performed pesticide/PCB analyses in accordance

with the requirements specified in the methods listed in Section 2.02. The -

majority of the pesticide/PCB sample data have been determined to be usable
for qualitative and quantitative purboses. Minor excursions that did not result
in the qualification of data were observed for initial and continuing calibration
criteria. Non-detected endrin aldehyde results reported for the samples were
determined to be unusable since endrin aldehyde was not recovered in the

reference standard analyzed with the samples.

4.03 Surface Soil Program
4.03.1 Target Analyte List Inorganics Analysis

QA/QC parameters for TAL inorganic analyses were evaluated for thirty-
one surface soil samples according to the QAPP and the Region I Laboratory.
Data Validation - Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, F ef:ruary 1989. The following QA/QC parameters were found
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to meet validation criteria: holding times, initial and continuing calibration,
CRDL standard analysis, ICP serial dilution analysis, percent solids quantitation
and content, quarterly detection limit verification and ICP interelement
correction factors, and documentation completeness. Excursions ﬁoﬁ QA/QC

criteria are summarized below.

Equipment Blank Analysis
Equipment blanks, SP-Equipment/Field Blank #1, SP-Equipment/ Field

Blank #2, and SP-Equipment/Field Blank #3, contained concentrations of
aluminum, antimony, barium, calcium, chromium, copper, iron, manganese,
magnesium, silver, sodium, potassium, vanadium, and zinc that were above the
IDLs for these analytes. Equipment blank action levels were calculated at five
times the blank concentration using a value of 1 mg/L for the density of water
and corrected for the percent solids of the samples for these analytes.
Qualification of sample data was not required since these analytes were not
detected in the samples or the detected concentrations were greater than the

action level.

Calibration Blank Analysis

Initial and continuing calibration blanks were analyzed at the required
frequencies as specified in the QAPP. Sample results required qualification -
when blank concentrations were greater than the IDLs or negative concentrations
were greater than two times the absolute value of the IDLs. When positive
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concentrations were detected in a blank, action levels were calculated and
detected results less than the action levels were qualified with a "U", indicating
that the sample results may reflect internal laboratory contamination. Detected
sample results below the action level were qualified with a "U". When negative
concentrations greater than two times the absolute value of the IDLs were
detected, the associated sample results were approximated (J, UJ). The

following samples required qualification for calibration blank contamination.

Date Analyzed Analyte Blank Concentration  Qualification Affected Samples
10/16/92 silver 3.1 ug/L §) SBW-10 (0-10")

SP-19 (0-12")
SP-20 (0-12")

10/16/92 cadmium 2.4 pg/L U SP-15 (0-12")
SP-21 (0-12")
SP-10 (0-12")
SP-12 (0-12")
SP-16 (0-12")
SP-07 (0-12")
SP-11 (0-12")
SP-08 (0-12")

10/19/92 beryllium -1.0 ug/L 5, Ul SP-01 (0-10")
SP-02 (0-10")
SP-04 (0-12")
SP-03 (0-12")

10/19/92 beryllium -1.0 pg/L 5, U ‘ SBW-18 (0-12")
SP-14 (0-127)
SP-17 (0-12")
SP-18 (0-12")

SBW-13 (0-12")

SBW-21 (0-12")

W-08 S2 (0-12")

10/19/92 beryllium -1.0 pg/L LUl W-25 S2 (0-12")
W-04 52 (0-12")
W-12 82 (0-12")

SP-Blind Duplicate #2 (0-12")

10/20/92 iron 6.1 g/l 1, U SP-Equipment Blank #2
SP-Equipment Blank #1
10/20/92 aluminum 13.0 ug/L U SP-Equipment Blank #3
potassium -1254.6 ug/L J, Ul
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Laboratory Control Sample Analysis

Aqueous reference standards were analyzed at the ﬁecjuency specified in
the QAPP. Soil reference samples were not analyzed as required by the QAPP.
Qualification of sample results was not required since the matrix spike samples
were used to evaluate analyte recoveries for soil matrices and the aqueous

reference samples met the recovery criteria.

Matrix Spike Analysis

Matrix spike analysis was perfo;-med at the frequency specified in the
QAPP using samples SP-20 (0-12") and SP-03 (0-12"). Recovery criteria of -
75.0% to 125.0% were exceeded for antimony, lead, manganese, nickel,
selenium, and zinc for sample SP-03 (0-12"). The recovery criteria were
exceeded for antimony, manganese, and selenium for sample SP-20 (0-12").
Post digestion matrix spike analyses were analyzed for antimony, lead, nickel,
and selenium as required for these analyses. Post digestion spike recoveries met
recovery criteria except for selenium. The low matrix spike recoveries exhibited
by these analytes may be due to sample matrix effects or laboratory error during
digestion and analysis. Since the cause of the low spike recoveries cannot be
fully determined, the sample results for these analytes require qualification.
MS/MSD data were evaluated and qualifiers were applied to the analytical
results in accordance with USEPA guidance dated February 1989 not the -

September 1990 guidance. This procedure was discussed and agreed upon with
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USEPA in a conference call held, January 25, 1995. Spike recoveries and the

samples qualified for these excursions are tabulated below.

Matrix Spike Sample

ID# Analyte % Recovery Qualification Affected Samples
SP-20 (0-12") antimony 239 LR SBW-10 (0-10")

SP-19 (0-12")
SP-20 (0-12")
W-07 S2 (0-12")
SP-22 (0-12")
SP-09 (0-12")
SP-Blind Duplicate #1
SP-06 (0-12")
SP-12 (0-12")
SP-13 (0-12")
SP-05 (0-12")
SP-15 (0-12")
SP-21 (0-12")
SP-10 (0-12")
SP-16 (0-12")
SP-07 (0-12%)
SP-11 (0-12")
SP-8 (0-12")

selenium 41.7 g ul SBW-10 (0-10")
SP-19 (0-12")
SP-20 (0-12")

W-07 S2 (0-12")
SP-22 (0-12")
SP-09 (0-12")

SP-Blind Duplicate #1
SP-06 (0-12")
SP-12 (0-12")
SP-13 (0-12")
SP-05 (0-12")
SP-15 (0-12")
SP-21 (0-12")
SP-10 (0-12")
SP-16 (0-12")
SP-07 (0-12")
SP-11 (0-12")
SP-8 (0-12")
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Matrix Spike Sample

ID# Ana % Recovery Qualification Affected Samples
SP-03 (0-127) antimony 583 J, U} SP-01 (0-107)
SP-02 (0-12")
SP-04 (0-12")

SP-03 (0-12")
SBW-18 (0-12")
SP-14 (0-12")
SP-17 (0-127)
SP-18 (0-127)
SBW-13 (0-12")
SBW-21 (0-12")
W-08 S2 (0-12")
W-25 S2 (0-12")
W-04 S2 (0-127)
W-12 S2 (0-127)
SP-Blind Duplicate #2

nickel 31.2 Lul SP-01 (0-10")
SP-02 (0-12)
SP-04 (0-127)
SP-03 (0-127)

SBW-18 (0-12") -
SP-14 (0-12")
SP-17 (0-12")
SP-18 (0-12")

SBW-13 (0-127)

SBW-21 (0-127)

W-08 S2 (0-127)

W-25 82 (0-127)

W-04 S2 (0-127)

W-12 S2 (0-12")

SP-Blind Duplicate #2

selenium 40.0 J,ul SP-01 (0-10™)
SP-02 (0-12")
SP-04 (0-12")
SP-03 (0-127)
SBW-18 (0-12")
SP-14 (0-12")
SP-17 (0-12")
Sp-18 (0-12™)
SBW-13 (0-127)
SBW-21 (0-12")
w-08 S2 (0-127)
W-25 S2 (0-12)
W-04 S2 (0-127)
W-12 S2 (0-127)
SP-Blind Duplicate #2

Laboratory Duplicate Analysis

Duplicate RPD criterion of less than 35.0% for soil samples was .
exceeded for calcium, lead, and nickel with values of 57.2, 50.8, and 115.5,
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respectively. Detected sample results for these analytes that required qualifica-

tion are tabulated below.
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Analyte Qualification Affected Samples

calcium J SP-01 (0-127)
SP-02 (0-12")
SP-04 (0-12")
SP-03 (0-12")

SBW-18 (0-12")
SP-14 (0-12")
SP-17 (0-12")
SP-18 (0-12)

SBW-13 (0-127)

SBW-21 (0-12")

Ww-08 S2 (0-12")

W-25 S2 (0-12")

W-04 S2 (0-127)

W-12 S2 (0-12")

SP-Blind Duplicate #2

SBW-12 (0-12")
SP-20 (0-127)

W-07 S2 (0-12")
SP-22 (0-12")
SP-09 (0-12")
SP-06 (0-12")
SP-12 (0-127)
SP-13 (0-12")
SP-05 (0-12")
SP-15 (0-12")
SP-10 (0-127)
SP-07 (0-12")
SP-11 (0-12")

lead J SP-01 (0-12")
SP-02 (0-12")
SP-04 (0-12")

SBW-18 (0-12")
SP-17 (0-12")
SP-18 (0-12")

SBW-13 (0-12")

SBW-21 (0-12")

wW-08 S2 (0-12")

W-25 S2 (0-127)

W-12 S2 (0-12")

SP-Blind Duplicate #2

SBW-12 (0-12")
SP-19 (0-127)
SP-20 (0-12")

W-07 S2 (0-12")
SP-12 (0-12")
SP-13 (0-12")
SP-05 (0-12%)
SP-15 (0-12")
SP-21 (0-12")
SP-16 (0-12")
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Analyte

nickel

Field Duplicate Analysis

Qualification Affected Samples

J SP-01 (0-12")
SP-02 (0-127)
SP-04 (0-12)
SP-03 (0-12)

SBW-18 (0-12")
SP-14 (0-127)
SP-17 (0-127)
SP-18 (0-12")

SBW-13 (0-12")

SBW-21 (0-12")

wW-08 S2 (0-12")

W-25 S2 (0-12")

W-04 S2 (0-12")

W-12 82 (0-127)

SP-Blind Duplicate #2

SBW-12 (0-127)
SP-19 (0-12")
SP-20 (0-12")

Ww-07 S2 (0-12")
SP-22 (0-12")
SP-09 (0-12")

SP-Blind Duplicate #1
SP-06 (0-12")
SP-12 (0-127)
SP-13 (0-12%)
SP-05 (0-12")
SP-15 (0-12")
SP-10 (0-12")
SP-07 (0-12%)
SP-11 (0-12")

The duplicate analysis of SBW-13 (0-12") (SP-Blind Duplicate #2)

exceeded RPD criterion of less than 50.0% for arsenic with a value of 88.2%.

Due to this excursion detected arsenic results were approximated (J) for the

samples listed below.

SP-03 (0-12")
SP-18 (0-12")
SBW-21 (0-12")
W-25 S2 (0-12")
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ICP Interference Check Standard Analysis

ICP interference check standards were analyzed at the frequency required
in the QAPP. Manganese was detected at concentrations above the IDL in the
ICSA soluti.on A. The following three samples contained iron in concentrations
greater than half the ICSA concentration: SP-07(0-12"), SP-11(0-12"), and SP-
19(0-12"). Due to this excursion, the manganese results for these samples were

qualified as approximate (J).

Furnace Analytical Spike Analysis

Furnace analytical spike recovery criteria of 85.0% to 125.0% were:
exceeded for the arsenic analysis of W-04 S2 (0-12") with a recovery of 68.0%.
Due to this excursion the detected arsenic result for this sample was approximat-
ed (J). Selenium spike recoveries were between 30.0% and 85.0% for a
majority of the samples. Qualification of the selenium data for these excursions
was not required since the sample results were previously qualified as

approximate for matrix spike excursions.

Method of Standard Additions Analysis

The minimum correlation coefficient criterion of greater than 0.995 was
exceeded for the lead analyses of SP-03 (0-12") and W-25 S2 (0-12") with
values of 0.9850 and 0.9942, r/espectively. Qualification of sample results due -

to these excursions was not required since lead was analyzed by ICP for SP-03
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(0-12") and lead for W-25 S2 (0-12") was previously approximated for

laboratory duplicate excursions.

Element Quantitation and Reported Detection Limits
Detected sample results that were greater than the IDLs but less than the

CRDLs which were identified by the laboratory with a "B" qualifier were

qualified as approximated (J).

Overall Data Assessment

Overall, the laboratory performed inorganics analyses in accordance with - -
the requirements specified in the methods listed in Section 2.01. The majority
of the inorganics sample data have been determined to be usable fpr qualitative
and quantitative purposes. Detected and non-detected sample results were
qualified with a "U" and approximated for several analytes that were detected
in the calibration blanks at positive and negative concentrations. Soil reference
standards were not analyzed, but sample qualification was determined to be
unnecessary since water based standards met criteria and the samples were
qualified on matrix spike criteria. Detected results were approximated and non-
detected results were determined to be unusable for antimony for several
samples based on matrix spike criteria. Results for selenium, antimony, and
nickel were also approximated due to matrix spike recovery criteria. Detected. -
results were approximated for calcium, lead, and nickel due to laboratory
duplicate criteria. Arsenic results were approximated for seven samples based
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on field duplicate criteria. Manganese results were approximated for three
samples based on ICSA criteria. The detected arsenic results for one sample
was approximated based on further analytical spike recoveries.  Minor
excursions were observed for ICSA solution A, furnace analytical spike, and

method of standard additions that did not result in the qualification of data.

4.03.2 Target Compound List Volatiles Analysis

Thirty-one surface soil samples were validated according to procedures
in the QAPP and Region I Laboratory Data Validation - Functional Guidelines
for Evaluating Organic Analyses, USEPA Region I, November 1988. The -
following QA/QC parameters for method EPA 8240 were found to meet
validation criteria: holding times, GC/MS instrument tuning, surrogate recovery,
matrix spike/matrix spike duplicate analysis, reference standard analysis,
tentatively identified compounds, percent, system performance, and documenta-

tion completeness. Excursions from QA/QC criteria are summarized below.

Initial Calibration

Minimum average RF criterion of greater than 0.05 was exceeded for 2-
butanone with a value of 0.02175 in the medium level soil calibration analyzed
on 9/28/92. Due to this excursion non-detected 2-butanone results were

determined to be unusable (R) in the samples listed below.

SP Equipment/Field Blank (9/29/92) QC Trip Blank (10/2/92)
QC Trip Blank (9/29/92) SP Equipment/Field Blank (10/5/92)
QC Trip Blank (10/1/92) QC Trip Blank (10/5/92)
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SP Equipment/Field Blank (10/2/92)

Continuing Calibration

The average and the continuing calibration RFs for 2-butanone analyzed
for low level soils on 10/5/92 were quantitated using the wrong internal
standard. The correct average and continuing calibration RFs of 0.08231 and
0.08160, respectively met continuing calibration criterion with a %D of 0.84%.

The low level soil continuing calibration standard analyzed on 10/11/92
exceeded calibration %D criterion of less than 25% for bromomethane (25.61%).
Qualification of sample data was not required since bromomethane was not |
detected in the affected samples and the %D was less than 50%.

Medium level soil continuing calibration standards analyzed on 10/5/92,
10/12/92, and 10/13/92 exceeded rmmmum RF criterion of greater than 0.05 for
2-butanone. Qualification of sample data was not required for these excursions
since the affected samples were previously qualified for exceeding RF criterion
in the initial calibration.

Medium level soil continuing calibration %D criterion of less than 25%
was exceeded for vinyl acetate on 10/12/92 (26.5%) and on 10/13/92 (29.33%).
Qualification of sample data for these excursions was not required since vinyl
acetate was not detected in the affected samples and the %Ds were less than

50%.

Blank Analysis
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Acetone was detected in the SP Equipment/Field Blank and the QC Trip
Blank collected on 10/5/92 at concentrations of 6 ug/L and 170 ug/L, respective-
ly. A blank action level of ten times the highest blank concentration was
calculated using a value of 1.0 g/mL for the density of water and was corrected
for dry weight using the percent solids of the affected samples. Dilutions and
differences between sample and blank weights or volumes were taken into
account when applying blank actions. Detected acetone results in the affected
éamples that were less than the action level were qualified with a "U" indicating
that the sample results may reflect contamination during transportation. The
following samples were qualified for blank contamination: SP-17 (5"-7"), SP-18

(5"-7"), W-08 S2 (5"-7"), W-04 S2 (5"-7"), and W-12 S2 (5"-7").

Field Duplicate Analysis

Acetone was detected at a concentration of 9 ug/Kg in SP-22 (4"-7") but
was not detected in the corresponding field duplicate, SP Blind Duplicate #1.
The relative percent difference (RPD) of 200% for these results exceed the
duplicate RPD criterion of less than 50% for soil samples. Due to this excursion
the detected result for SP-22 (4"-7") and the non-detected result for SP Blind
Duplicate #1 were approximated (J, UJ).
Internal Standards Performance *

The chlorobenzene internal standard area of 137636 was below the lower
limit of 139226 for W12-52 (5"-7") analyzed on 10/15/92. Non-detected sample
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results for the compounds listed below were approximated (UJ) in this sample

due to this excursion.

4-methyl-2-pentanone 1,1,2,2-tetrachlorocthane cthylbenzene
2-hexanone toluene styrene
tetrachlorocthene chlorobenzene xylene

Compound Identification and Quantitation

Several samples contained compounds at concentrations above the linear
range of the instrumentation. These samples required reanalysis with a dilution
to properly quantitate the sample results. For samples SP-10 (5"-7"), SP-07 (5"-
7"), and SP-11 (5"-7") the diluted and undiluted analysis data were included in
the data package. For these samples the undiluted and diluted a.nAlyses were
combined to report the lowest detection limits for the non-detected sample
results and the properly quantitated results for concentrations that exceeded the
linear range.

Acetone was detected in several samples at concentrations below the
contract required detection limit (CRDL). The non-detected sample results
reported by the laboratory for acetone were replaced with the detected
concentration and qualified with a "J" to indicate that the concentration is below
the CRDL. Samples SP-16 (5"-7") and SP-01 (5"-7") contained acetone at
concentrations below the CRDL.

Acetone concentrations were incorrectly reported for SP-18 (5"-7") and
W12 S2 (5"-7"). The reported concentrations were 18 ug/Kg and less than 16

pg/Kg for SP-18 (5"-7") and W12 S2 (5"-7"), respectively. The correct
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concentrations are 28 ug/Kg and 20 ug/Kg for SP-18 (5"-7") and W12 S2 (5"-
7"), respectively.

Mass spectral ion relative abundance criteria of +/- 20% was exceeded
for masses 57, 58, and 100 peak for 4-methyl-2-pentanone in SP-07 (5"-7").
Due to these excursion the detected 4-methyl-2-pentanone result for SP-07 (5"-

7") was qualified as approximate (J).

Percent Solids Determination and Content
Since the percent solids content of sample SP-07 was less than 30%

(26%), the detected sample results were qualified with a "J".

Overall Data Assessment

Overall, the laboratory performed volatile organics analyses in accordance
with the requirements specified in the methods listed in Section 2.01. The
majority of the volatile organics sample data have been determined to be usable
for qualitative and quantitative purposes. Non-detected 2-butanone results were
determined to be unusable for the equipment blanks and the trip blanks based
on calibration minimum RF criterion. Detected acetone results for SP-17 (5"-
7"), SP-18 (5"-7"), W-08 S2 (5"-7"), W-04 S2 (5"-7"), and W-12 S2 (5"-7")
were qualified with a "U" due to blank contamination, possibly due to sample
handling errors.  Acetone results for SP-22 (4"-7") and SP Blind Duplicate #1
were approximated based on field duplicate criteria. Internal standard recovery
criteria were exceeded for chlorobenzene in the analysis of W12-S2 (5"-7").
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Due to this excursion non-detected results for 4-methyl-2-pentanone, 2-
hexanone, tetrachloroethene, 1,1,2,2-tetrachloroethane, toluene, chlorobenzene,
ethylbenzene, styrene, and xylene were approximated. For samples SP-10 (5"-
7", SP-07 (5"-7"), and SP-11 (5"-7") the diluted and undiluteci analysis data
were combined to report the lowest level of detection for the non-detected
sample results and _the properly quantitated results for concentrations that
exceeded the linear range.

Acetone was detected in SP-16 (5"-7") and SP-01 (5"-7") at concen-
trations below the contract required detection limit (CRDL). The non-detected
sample results reported by the laboratory for acetone were replaced with the -
detected concentration and qualified with a "J".

Acetone concentrations were incorrectly reported for SP-18 (5"-7") and
W12 S2 (5"-7"). The correct concentrations are 2;3 pug/Kg and 20 ug/Kg for SP-
18 (5"-7") and W12 S2 (5"-7"), respectively.

Mass spectral ion relative abundance criteria of +/- 20% was exceeded
for masses 57, 58, and 100 peak for 4-methyl-2-pentanone in SP-07 (5"-7").
Due to these excursion the detected 4-methyl-2-pentanone result for SP-07 (5"-

7") was qualified as approximate (J).

© 4.03.3 Target Compound List Semivolatiles Analysis
Nine surface soil samples were validated according to procedures in the

QAPP and Region I Laboratory Data Validation - Functional Guidelines for
Evaluating Organic Analyses, USEPA Region I, November 1988. The
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following QA/QC parameters for method EPA 8270 were found to meet
validation criteria: holding times, GC/MS instrument tuning, matrix spike/matrix
spike duplicate analysis, reference standard analysis, field duplicate analysis,
internal standards recovery, percent solids determination and content, system
performance, and documentation completeness. Excursions from QA/QC criteria

are summarized below.

Initial Calibration

The initial calibration performed on 10/22/92 exceeded percent relative
standard deviation criterion (%RSD) of less than 30% for 2,4-dinitrophenol
(42.546%). Qualification of sample data was not required since 2,4-dinitro-
phenol was not detected in the affected samples and the %RSD was less than

50%.

Continuing Calibration

Continuing calibration %D criterion of less than 25% was exceeded on
10/15/92 for 4-nitroaniline (34.21%) and 3,3’-dichlorobenzidine (37.61%), on
10/23/92 for 2,4,6-tribromophenol (29.31%), and on 10/24/92 for benzoic acid
(32.14%) and hexachlorocyclopentadiene (28.91%). Qualification of sample
data was not required since these compounds were not detected in the affected

samples and the %Ds were less than 50%.
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Continuing calibration %D criterion was also exceeded on 10/24/92 for
2,4-dinitrophenol (56.95%). Due to this excursion the non-detected 2,4-

dinitrophenol result for SP-03 (0"-12") was approximated (UJ).

Blank Analysis
Bis(2-ethylhexyl) phthalate was detected in the method blanks extracted

on 10/5/92 and 10/12/92 at concentrations of 3.3 ug/lL and 550 ug/Kg,
respectively. Di-n-butylphthalate was detected in the method blanks extracted
on 10/7/92 and 10/12/92 at concentrations of 50 ug/Kg and 37 ug/Kg,
respectively. Qualification of sample data were limited to bis(2-ethylhexyl) -
phthalate in sample SP-03 (0"-12") extracted on 10/12/92 since di-n-butyl-
phthalate was not detected in the samples and bis(2-ethylhexyl) phthalate was
only detected in this sample. A blank action level for bis(2-ethylhexyl)
phthalate was calculated at ten times the blank concentration and corrected for
the percent solids of the affected sample. Dilutions and differences between
sample and blank weights or volumes were taken into account when applying
blank actions. The detected bis(2-ethylhexyl) phthalate result for sample SP-03
(0"-12") was below the action level and was qualified with a "U". The "U"
qualifier indicates that the sample concentration may be due in part or whole to

laboratory contamination.
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Surrogate Recovery

Surrogate recovery criteria of 47.4% to 110.1% and 56.1% to 102.2% for
phenol-d6 and 2-fluorophenol, respectively were exceeded for samples listed
below. Non-detected sample results for the acid extractables were approximated

(UJ) in these 'samples since the recoveries were below the lower limit but above

10%.
Sample Phenol-dé6 %Recovery 2-Fluorophenol %Recovery
SP Equipment/Field Blank (9/29/92) 37 50
SP Equipment/Field Blank (10/2/92) 40 45

Tentatively Identified Compounds

Several tentatively identified compounds (TICs) were detected in the
method blanks. Sample TICs with relative retention times matching the
retention times of the TICs in the method blanks were qualified as unusable (R).

Samples requiring qualification are summarized below.

Sample ID# TIC Retention Time (min)

Sample Blank

SP-22 (0"-12") 6.58 6.57

39.59 39.56

SP-09 (0"-12") 10.89 10.84

SP Blind Duplicate #2 (0"-12") 6.65 6.57
SP-06 (0"-12") 6.67 6.57

SP-13 (0"-12") 6.67 6.57

SP-10 (0"-12") 6.64 6.57

10.87 10.84

SP-07 (0"-12") 6.64 6.57

SP-01 (0"-10") 6.63 6.57

39.59 39.56

SP-02 (0"-12") 6.61 6.57
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Sample ID# TIC Retention _Time (min)

Sample Blank

SP-04 (0"-12") 6.63 6.57

39.62 39.56

SP Equipment/Field Blank (10/2/92) 6.59 6.64
SP-03 (0"-12") 9.78 9.77

30.15 30.16

Comnouﬂd Identification and Quantitation

Sample SP-07 (0"-12") required fea.nalysis with a dilution to quantitate
several compounds that exceeded the calibration range. The reanalysis resulted
in the detection of several compounds with concentrations below the CRDL.
For this sample the laboratory reported both the CRDLs for the diluted analysis
and the detected concentrations. As a result of the validation the detectedr
concentrations for the affected compounds were reported as approximated (J).
The detected compounds with the reported CRDLs and the qualified sample

results are listed below.

Compound CRDL (ug/Kg) Qualified Result (ug/Kg)

acenaphthene 7600 910
anthracene 7600 1500 J
benzo(a)anthracene 7600 4900 )
chrysene 7600 6100 J
benzo(b)fluoranthene 7600 6700 J
benzo(k)fluoranthene 7600 4900 J
benzo(a)pyrene 7600 : 4600 J
indeno(1,2,3-cd)pyrene 7600 3300J

Bis(2-ethylhexyl) phthalate was incorrectly reported as non-detected with

a CRDL of 420 ug/Kg for sample SP-03 (0"-12"). For this sample bis(2-
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ethylhexyl) phthalate was detected at 750 ug/Kg, but was qualified with a "U"

due to method blank contamination.

Overall Data Assessment

Overall, the laboratory performed semivolatile organics analyses in
accordance with the requirements specified in the methods listed in Section 2.01.
The majority of the semivolatile organics sample data have been determined to
be usable for qualitative and quantitative purposes. The nqn-detected 2,4-
dinitrophenol result for SP-03 (0"-12") was approximated based on continuing
calibration %D criterion. The detected bis(2-ethylhexyl) phthalate result for SP--
03 (0"-12") was qualified with a "U" based on method blank criteria. Non-
detected results for the acid extractable compounds were approximated for SP-
Equipment/Field Blank (9/29/92) and SP-Equipment/ Field Blank (10/2/92)
based on surrogate recovery criteria. Sample TICs with retention times and
mass spectral criteria matching TICs detected in the method blanks were
determined to be unusable (R) for several samples.

Sample SP-07 (0"-12") required reanalysis with a dilution to quantitate
several compounds that exceeded the calibration range. The reanalysis resulted
in the detection of several compounds with concentrations below the CRDL. As
a result of the validation the detected concentrations for the affected compounds
were reported as approximated (J) since they were below the CRDL.

Bis(2-ethylhexyl) phthalate was incorrectly reported as non-detected with
a CRDL of 420 ug/Kg for sample SP-03 (0"-12"). For this sample bis(2-
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ethylhexyl) phthalate was detected at 750 ug/Kg, but was qualified with a "U"

due to method blank contamination.

4.03.4 PCB/Pesticide Analysis

Ten surface soil samples were validated according to procedures in the
QAPP and Region I Laboratory Data Validation - Functional Guidelines for
Evaluating Organic Anélyses, USEPA Region I, November 1988. The
following QA/QC parameters for method EPA 8080 were found to meet
validation criteria: holding times, instrument performance, blank analysis,
surrogate recovery, matrix spike/matrix spike duplicate analysis, field duplicate -
analysis, percent solids analysis, compound identification and quantitation, and
documentation completeness. Excursions from QA/QC criteria are summarized

below.

Initial C#libration

Initial calibration %RSD criterion of less than 10% was exceeded for
chlordane in the five point calibration analyzed on 10/6/92 with a value of
11.0%. Qualification of sample data for this compound was not required since

it was not detected in the associated samples.
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Continuing Calibration

Continuing calibration %D criterion of less than 15% was exceeded for
a majority of the pesticide compounds on the dates that samples were analyzed.
Qualification of sample data for these compounds was not required since they

were not detected in the affected samples.

Reference Standard Analysis

Endrin aldehyde was not recovered in the reference samples analyzed
with these samples. The laboratory indicated that this compound was removed
by the TBA cleanup procedure. Due to this excursion the non-detected endrin
aldehyde results reported for all the samples were determined to be unusable
(R). Methoxychlor exceeded recovery criteria with a recovery of 6.5% in the
reference sample extracted on 10/9/92 and analyzed on 10/13/92. Due to this
excursion the non-detected methoxychlor result for SP-Equipment/Field Blank

#2 was determined to be unusable (R).

Overall Data Assessment

Overall, the laboratory performed pesticide/PCB analyses in accordance
with the requirements specified in the methods listed in Section 2.01. The
majority of the pesticide/PCB sample data have been determined to be usable
for qualitative and quantitative purposes. Minor excursions that did not result,
in the qualification of data were observed for initial and continuing calibration
criteria. Non-detected endrin aldehyde results reported for the samples were
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determined to be unusable since endrin aldehyde was not recovered in the
reference standard analyzed with the samples. The non-detected methoxychlor
result for SP-Equipment/Field Blank #2 was determined to be unusable (R)

based on reference standard criteria.

4.04 EPA 524.2 Volatiles Analysis

Eighteen residential well water samples collected from 9/29/92 to 7/1/93 were
validated according to procedures in the QAPP and Region I Laboratory Data
Validation - Functional Guidelines for Evaluating Organic Analyses, USEPA Region
I, November 1988. The following QA/QC parameters for method EPA 524.2 were -
found to meet validation criteria: GC/MS instrument tuning, surrogate recovery, field
duplicate analysis, internal standards recovery, tentatively identified compounds, system
performance, and documentation completeness. Excursions from QA/QC criteria are

summarized below.

Holding Time
Samples collected from 4/14/93 to 4/15/93 were relinquished by OBG

Labs on 4/16/93 and were received by H2M Labs on 4/20/93. Due to the length
of time to ship these samples, sample integrity is uncertain. To evaluate the
condition of the samples upon receipt, Joann Slavin of H2M Labs was
contacted. Ms Slavin indicated that it was not H2M Labs’ standard procedure -
to determine cooler temperatures unless H2M Labs chain of custody forms are
used. Therefore, the integrity of these samples is uncertain due to the duration
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for shipping and the uncertainty of sample presewaﬁon. Due to these
excursions, detected results were approximated (J) and non-detected sample
results were determined to be unusable (R) for SW-02-02, SW-03-02, SW-015-
02, Trip Blank (4/14/93), SW-01B-02, Trip Blank (4/15/93), and SW-Blind
Duplicate #1-2.

The samples collected on 6/3/93 were relinquished by OBG Labs on
6/4/93 and were received by H2M Labs on 6/8/93. Sample integrity and
preservation for the affected samples is uncertain since the samples were in
transit for days for shipment and the temperature of the samples was not
determined at the time of receipt by H2M Labs. Due to these excursions the -
non-detected sample results were determined to be unusable (R) for Ryder
Spring-1, Blind Duplicate #4-1, and Trip Blank (6/3/93).

Samples collected on 7/1/93 were relinquished by OBG Labs on 7/2/93
and were received by H2M Labs on 7/8/93. These samples required six days
for shipment and the cooler temperature was not measured by H2M Labs at the
time of receipt. Due to these circumstances the ability of these samples to
accurately represent the environmental system is in question. Therefore the non-
detected sample results for compounds reported for Olin Well-2, Ryder Spring-2,
Dickinson-2, Blind Duplicate-2, and Trip Blank (7/1/93) have been determined

to be unusable (R).
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Initial Calibration

Initial calibration minimum RF criterion of greater than 0.05 and %RPD

criterion of less than 30.0% were exceeded for the compounds listed below.

Qualifications due to these excursions and the affected samples are also included

in the following table.

Calibration
Date

10/9/92

10/9/92

4/22/93

4/22/93

4/23/93

4/23/93

4/23/93

4/23/93

Compound

acetone

1,2-dibromo-3-chloropropane

acetone

1,2-dibromo-3-chloropropane

acetone

1,2-dibromo-3-chloropropane

naphthalene

1,2,3-trichlorobenzene

Excursion

RF
0.03186

0.02624

0.04969

0.03149

0.04654

0.02770

NA

NA

NA - within established criterion or not required.
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%RSD Affected Samples

NA SW-01B
SW-02
SW-03
SW-06
SW-015
SW-Blind Duplicate #2
SW-010
Trip Blank (9/29/92)

NA SW-01B
SW-02
SW-03
SW-06
SW-015
SW-Blind Duplicate #2
Sw-010
Trip Blank

NA Olin Well
Dickinson

Olin Well
Dickinson

NA SW-06-02
Trip Blank (4/13/93)
Trip Blank (6/4/93)
Trip Blank (6/5/93)

SW-06-02
Trip Blank (4/13/93)
Trip Blank (6/4/93)
Trip Blank (6/5/93)

SW-06-02
Trip Blank (4/13/93)
Trip Blank (6/4/93)
Trip Blank (6/5/93)

SW-06-02
Trip Blank (4/13/93)
Trip Blank (6/4/93)
Trip Blank (6/5/93)

31.786

56.169

43.554

41.264

Qualified
" Result

R
4]
2]

AR RN ARIIMRIARIAN XD

w
—

AARR™ PO X

NA
NA
NA .
NA

NA
NA
NA
NA
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Continuing Calibration

Continuing calibration minimum RF and %D criteria of greater than 0.05
and less than 25.0%, respectively were exceeded for the compounds listed
below. Qualifications due to these excursions and the affected samples are also

included in the following table.

Calibration Compound Excursion Affected Samples Qualified
Date Result
== RE %D

10/12/92 - acetone 0.03064 NA samples previously NA
qualified
10/12/92 methylene chloride NA 2771  Trip Blank (9/29/92) 1]
10/12/92 2-butanone 0.04895 NA SW-01B R
10/12/92 1,2-dibromo-3-chloropropane 0.02595 NA samples previously NA
qualified
10/13/92 dichlorodifluoromethane NA 80.62 SW-06 1UJ
SW-010 1UJ
10/13/92 acetone 0.03050 NA samples previously NA
qualified
10/13/92 2-butanone 0.04835 NA SW-06 R
SW-010 R
10/13/92 1,2-dibromo-3-chloropropane 0.02485 NA samples previously NA
qualified
10/14/92 acetone 0.03532 NA samples previously NA
qualified
10/14/92 chloromethane NA 26.23 none affected since NA
%D is less than 50%
10/14/92 1,2-dibromo-3-chloropropane 0.02675 NA samples previously NA
qualified
4/25/93 1,2-dibromo-3-chloropropane 0.03097 NA samples previously NA
qualified
6/13/93 1,2,3-trichlorobenzene NA 41.97 samples previously NA
' qualified
6/15/63 acetone 0.04397 NA samples previously NA
qualified
6/15/93 2-butanone 0.04981 NA Olin Well R
Dickinson R
6/15/93 1,2-dibromo-3-chlorobenzene 0.04089 29.85 samples previously NA
qualified
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Calibration Compound Excursion Affected Samples Qualified
Date Result
— RFE %D =

6/15/93 1,2,4-trichlorobenzene NA 40.08 Olin Well NA
Dickinson NA
6/15/93 naphthalene NA 51.34 Olin Well 1UJ
Dickinson 1us
6/15/93 1,2,3-trichlorobenzene NA 90.57 Olin Well 101
Dickinson 1UJ
6/16/93 acetone 0.03906 NA samples previously NA
qualified
6/16/93 2-butanone 0.04677 NA Trip Blank (6/4/93) R
Trip Blank (6/5/93) R
6/16/93 1,2-dibromo-3-chloropropane 0.03436 NA samples previously NA
qualified
6/16/93 1,2,3-trichlorobenzene NA 58.48 Trip Blank (6/4/93) 2UJ
Trip Blank (6/5/93) 2UJ

NA - within established criterion or not required.

Blank Analysis

Methylene chloride was detected in the trip blank collected on 9/29/92
at a concentration of 1 ug/L. Qualification of sample data was not required

since methylene chloride was not detected in the associated samples.

Matrix Spike\Matrix Spike Duplicate Analysis

Matrix spike recovery criteria of 80.0% to 120.0% were exceeded in the
MS and MSD analyses of SW-03 for vinyl chloride, carbon tetrachloride, 1,4-
dichlorobenzene, tetrachloroethene, benzene, trichloroethene, and 2-hexanone.
Since the recoveries were between 45.0% and 80.0% qualification of the sample
data was limited to the approximation (J) of the detected trichloroethene, vinyl

chloride, and tetrachloroethene results in the unspiked sample. Matrix spike
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duplicate RPD criterion of less than 13.0% was exceeded for 2-hexanone in the
SW-03 MS/MSD analyses. Qualiﬁcation of 2-hexanone data was not required
since 2-hexanone was not detected in the unspiked sample. |

Matrix spike recovery criteria of 80.0% to 120.0% and RPD criterion of
less than 13.0% were exceeded for vinyl chloride and 2-hexanone in the
MS/MSD analyses of SW-01B-02. Qualification of sample data due to these
excursions was not required since the affected compounds were not detected in
the unspiked sample and the non-detected sample results for the unspiked
sample were previously determined to be unusable due to sample preservation
excursions.

Matrix spike/matrix spike duplicate recovery and RPD criteria were
exceeded for vinyl chloride, 1,2-dichloroethane, carbon tetrachloride, 1,1,2-
trichloroethane, bromoform, 1,2-dibromoethane, and 1,4-dichlorobenzene using
the Ryder Spring-1 sample. Qualification of sample data was not required for
these excursions since these compounds were not detected in the unspiked
sample and the non-detected sample results for the unspiked sample were

previously determined to be unusable.

Reference Standard Analysis

Reference standard recovery criteria of 60.0% to 140.0% were exceeded
for methylene chloride with a recovery of 160.0% for samples collected on

9/29/92. Qualification of data due to this excursion was not required since the
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affected sample, Trip Blank (9/29/92), was previously qualified for continuing
calibration excursions.

The reference standard analyzed on 4/25/93 exceeded the 60.0% to
140.0% recovery criteria for naphthalene, 1,2,3-trichlorobenzene, 4-methyl-2-
pentanone, and 1,2-dibromo-3-chloropropane with recoveries of 45.0%, 54.0%,
40.0%, and 0.0%, respectively. Due to these excursions the non-detected results
for naphthalene, 1,2,3-trichlorobenzene, and 4-methyl-2-pentanone were
approximated (UJ) for SW-06-02 and Trip Blank (4/13/93). Additional
qualification for 1,2-dibromo-3-chloropropane data was not required since the
affected data was previously determined to be unusable for calibration -
excursions.

Reference standards analyzed on 6/13/93, 6/14/93 and 6/15/93 had
several compounds that exceeded recovery criteria of 80.0% to 120.0% with
recoveries greater than 120.0%. These compounds did not require qualification
in the affected samples since they were not detected and the recoveries greater
than 100.0%. Several compounds in the reference sample analyzed on 6/13/93
had recoveries below the lower criteria limit. Qualification of sample data for
these compounds were not required since the non-detected samples results for
these compounds in the affected samples were previously determined to be
unusable. Compounds which exhibited low reference standard recoveries and

required qualification of the affected sémples are tabulated below.

FINAL October 1995 (5271.001) O’Brien & Gere Engineers
76



Date Ana
6/15/93

6/15/93

6/15/93

6/15/93

6/15/93

6/15/93

6/16/93

6/16/93

6/16/93

6/16/93

6/16/93

6/16/93

6/16/93

6/16/93

d

Compound

bromoform
1,2,4-trichlorobenzene
naphthalene
1,2,3-trichlorobenzene
1,1,2,2-tetrachloroethane
1,2-dibromo-3-chloropropane
trichlorotrifluoromethane
chloromethane
1,2,4-trichlorobenzene
naphthalene
hexachlorobutadiene
1,2,3-trichlorobenzene
4-methyl-2-pentanone

1,2-dibromo-3-chloropropane

%Recovery
58.0

51.0

26.0

25.0

59.0

0.0

39.0

47.0

12.0

19.0

1.0

9.0

38.0

0.0

NA - within established criterion or not required.

Compound Identification and Quantitation

Several compounds exceeded the calibration range and required

reanalysis with a dilution.

Affected Samples
Olin Well
Dickinson
Olin Well
Dickinson

samples previously
qualified

samples previously
qualified

Olin Well
Dickinson
samples previously
qualified

Trip Blank (6/4/93)
Trip Blank (6/5/93)

Trip Blank (6/4/93)
Trip Blank (6/5/93)

Trip Blank (6/4/93)
Trip Blank (6/5/93)

Trip Blank (6/4/93)
Trip Blank (6/5/93)

Trip Blank (6/4/93)
Trip Blank (6/5/93)

Trip Blank (6/4/93)
Trip Blank (6/5/93)

Trip Blank (6/4/93)
Trip Blank (6/5/93)

samples previously
qualified

ualified Result

11U
1

11U
11U

NA

NA

1
1w

NA

2U)
22U

20
22U

2u
22U

22U
2

Results for these samples were reported as a

combination of the diluted and undiluted analyses to provide the lowest

quantitation limits and the proper quantitation of the detected concentrations.

Compounds that were reported from diluted analyses include: cis-1,2-dichloro-

FINAL October 1995 (5271.001)

77

O’Brien & Gere Engineers



ethene, trichloroethene, vinyl chloride, and tetrachloroethene for SW-02; cis-1,2-
dichloroethene, trichloroethene, and vinyl chloride for SW-03; cis-1,2-dichloro-

ethene for SW-015; and cis-1,2-dichloroethene for SW-Blind Duplicate #2.

Overall Data Assessment

Overall, the laboratory performed method 524.2 volatile organics analyses
in accordance with the requirements specified in the methods listed in Section
2.02. Approximately 45.0% of the method 524.2 volatile organics sample data
have been determined to be unusable for qualitative and quantitative purposes
based on sample preservation, calibration minimum RF, and reference standard -
criteria. Sample results were approximated for several compounds based matrix
spike/matrix spike duplicate criteria. Compounds that were reported from
diluted analyses include: cis-1,2-dichloroethene, trichloroethene, vinyl chioride,
and tetrachloroethene for SW-02; cis-1,2-dichloroethene, trichloroethene, and
vinyl chloride for SW-03; cis-1,2-dichloroethene for SW-015; and cis-1,2-

dichloroethene for SW-Blind Duplicate #2.

4.05 Bend in the Road Soil Program Inorganics Analysis

QA/QC parameters for chromium, lead, manganese, mercury, nickel, and zinc

analyses were evaluated in ten soil samples according to the QAPP and the Region I

Laboratory Data Validation - Functional Guidelines for Evaluating Inorganics

Analyses, USEPA Region I, February 1989. The following QA/QC parameters were

found to meet validation criteria: holding times, initial and continuing calibration,
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CRDL standard analysis, field duplicate analysis, laboratory control sample analysis,
furnace atomic absorption analysis, element quantitation and reported detection limits,
percent solids quantitation and content, quarterly detection limit verification and ICP
interelement correction factors, and documentation completeness. Excursions from

QA/QC criteria are summarized below.

Blank Analysis

The equipment rinse blank, sample BRP-6-ER, contained concentrations
of chromium, manganese, nickel, and zinc that were above the IDLs for these
analytes. Equipment rinse blank action levels were calculated at five times the -
blank concentration for these analytes using a density of 1.0 g/ml for water and
the percent solids of the affected samples. Qualification of sample data was not
required since detected sample results were greater than the blank action levels

established from the equipment rinse blank.

Laboratory Control Sample Analysis

Aqueous laboratory control samples (LCSs) were analyzed at the
frequency specified in the QAPP. Soil LCS samples were not analyzed as
required by the QAPP. Qualification of sample results was not required since
the matrix spike samples were used to ‘evaluate analyte recoveries for soil

matrices and the aqueous LCS samples met the recovery criteria.

Matrix Spike Analysis
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Matrix spike analysis was performed at the frequency specified in the
QAPP using sample BRP-3. Recovery criteria of 75-125% were exceeded for
lead and manganese in this sample. Although manganese had a spike recovery
of -130%, qualification of sample results was not required since the unspiked
sample concentration was more than four times greater than the spike concentra-
tion added. Post digestion matrix spike analyses for lead met recovery criteria.
The low matrix spike recovery exhibited for lead may be due to sample matrix
effects or laboratory error during digestion and analysis. Since the cause of the
low spike recovery cannot be fully determined, detected lead results were
approximated in the affected samples (J). The spike recovery for lead and the -

samples qualified for this excursion are tabulated below.

Matrix Spike Sample Qualified Results

ID# Analyte % Recovery Affected Samples (mg/Kg)

BRP-3 lead 69.6 BRP-1 39.21
BRP-2 48]

BRP-3 4917

BRP-4 | 321

BRP-Blind Duplicate 351

BRP-5 1027

BRP-6 521

BRP-7 681

BRP-8 140 J

BRP-9 48]

BRP-10 7917

ICP Interference Check Standard Analysis
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ICP interference check standards were analyzed at the frequency required
in the QAPP. Manganese was detected at concentrations above the IDL.
Manganese was detected in the interference check sample A at concentrations
of 0.035 mg/LL and 0.034 mg/L in the initial and final interference check
standards, 'respectively. Due to these excursions, samples containing concentra-
tions of the interfering analytes at concentrations greater than 50% of those in
the interference check samples required qualification. Iron was detected at
levels greater than 50% of the interference check sample concentration in
samples BRP-8 and BRP-10. Due to these excursions the detected manganese

results for these samples were approximated (J).

Laboratory Duplicate Analysis

Laboratory duplicate sample analysis was performed at the frequency
specified in the QAPP using sample BRP-3. Duplicate RPD criterion of less
than 35% for soil samples was exceeded for manganese in the duplicate analysis.
The RPD of 52.5% exhibited by this analyte may be due to laboratory error
during digestion and analysis. Detected manganese results for samples digested
with the laboratory duplicate samples were approximated (J) and are tabulated
below. Samples BRP-8 and BRP-10 did not require qualification since they
were previously qualified for this analyte for interference check sample

excursions.
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Qualified Result

Duplicate Sample ID# Analyte RPD Affected Samples (mg/Kg)

BRP-3 manganese . 525 BRP-1 130]

BRP-2 1457

BRP-3 239}

BRP-4 1225

BRP-Blind Duplicate 1501

BRP-5 1331

BRP-6 146 J

BRP-7 16517

BRP-9 97.1]

ICP Serial Dilution Analysis

ICP serial dilutions were analyzed at the required frequency specified in.

the QAPP. The soil matrix ICP serial dilution met validation criteria, but the
water matrix, sample BRP-6-L, exceeded the percent difference criterion of less
than 15% for nickel. Due to the percent difference between the serial dilution

and original sample of 100.0%, the nickel result for BRP-6-ER was approximat-

ed (J).

Overall Data Assessment

Overall, the laboratory performed the chromium, lead, manganese,
mercury, nickel, and zinc analyses in accordance with the requirements specified
in the methods listed in Section 2.01. These data have been determined to be
usable for qualitative and quantitative purposes. Minor excursions that did not .
result in sample qualification were observed for blank analysis and laboratory

control sample analysis criteria. Lead results for BRP-3 were approximated
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based on matrix spike recovery criteria. Manganese results were approximated
for BRP-8 and BRP-10 based on ICSA solution A criteria. Manganese results
were also approximated for several samples based on laboratory duplicate
analysis criteria. The detected nickel result for BRP-6-ER was approximated

based on ICP serial dilution %D criteria.

4.06 Soil Boring Program

4.06.1 Target Analyte List Inorganics Analysis

QA/QC parameters for TAL inorganic analyses were evaluated for
twenty-nine soil boring samples according to the QAPP and the Region I -
Laboratory Data Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989. The foliowing QA/QC parameters
were found to meet validation criteria: holding times, initial and continuing
calibration, percent solids quantitation and content, quarterly detection limit
verification and ICP interelement correction factors, and documentation

completeness. Excursions from QA/QC criteria are summarized below.

Calibration Blank Analysis

Initial and continuing calibration blanks were analyzed at the required
frequency. Sample results required qualification when blank concentrations
were greater than the IDLs or negative concentrations were greater than two -
times the absolute value of the IDLs. When positive concentrations -were
detected in a blank action levels were calculated at five times the concentration.
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Detected sample results below the action level were qualified with a "U"

indicating that the sample results may reflect internal laboratory contamination.

When negative concentrations greater than two times the absolute value of the

IDLs were detected the associated sample results were approximated (J, UJ).

The following samples required qualification for blank contamination.

Date Analyzed

10/20/92

10/20/92

10/23/92

Analyte
potassium

potassium

barium

Blank

Concentration

-1250 pg/L

-1100 pg/L

2.0 ug/L

Qualification

Affected Samples

SBW-18A (4°-6")
SBW-18A (8’-10)
SBW-18A (12’-14’)
SBW-Blind Dup #1

W-01/S1 (6’-8")
W-01/81 (10’-12°)
SBW-19 (4’-6")
SBW-19 (6’-8°)
SBW-19 (10°’-12")
SBW-16 (2°'4’)
SBW-16 (4’-8")
SBW-16 (8’-10’)
SBW-17 (6’-8")
SBW-17 (8’-10%)
SBW-17 (12°-14%)

SBW-EQ/Field Blank #1
SBW-EQ/Field Blank #2

10/27/92 aluminum -26.0 ug/L J,ul
barium -2.0 ug/L J,ul

manganese -3.0 ug/L J,U

potassium -1290 ug/L J, UJ

silver -5.0 ug/L J, U

11/4/92 antimony 22.0 ug/L U SBW-15 (2'4")
SBW-15 (4’-6)
SBW-10 (14°-16")

11/4/92 silver 3.0 pg/L U SBW-20 (6’-8")
SBW-21 (2'4")

SBW-21 (12-14")

SBW-21 (20-22")

SBW-15 (8'-10")

SBW-10 (14°-16")

SBW-Blind Dup #2

SBW-21 (12-14")
SBW-Blind Dup #2

SBW-EQ/Field Blank #3

11/4/92 potassium 765 ug/L U
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Preparation Blank Analysis

Matrix specific preparation blanks were analyzed for soil and water samples as
specified in the QAPP. The soil preparation blank for samples digested on 10/16/92
contained magnesium, potassium and silver at negative concentrations greater than twice
the absolute value of the IDLs and copper at a positive concentration above the IDL.
The soil preparation blank for samples digested on 10/28/92 contained negative
concentrations of potassium and silver greater than twice the absolute value of the IDLs
and copper at a positive concentration greater than the IDL. Water preparation blank

samples prepared on 10/16/92 and 10/26/92 contained barium and iron, respectively at

concentrations above the IDLs. Additionally, the water preparation blank digested on - -

10/26/92 contained negative concentrations of barium, magnesium, manganese,
potassium, and silver greater than twice the absolute values of the IDLs. Blank action
levels were calculated at five times the blank concentration for the analytes exhibiting
positive blank contamination. Sample results above the IDLs but below the action level
were qualified with a "U" for the affected samples. The "U" qualifier indicates that the
sample concentration may be due in part or whole to blank contamination. Samples
results for those analytes exhibiting negative contamination were approximated (J, UJ)
in the affected samples. Sample results qualified for preparation blank excursions are

summarized below.

Blank
Date Analyzed Analyte Concentration Qualification Affected Samples
10/16/92 barium 1.7 ug/L U SBW-EQ/Field BLK #1
SBW-EQ/Field BLK #2
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Blank

Date Analyzed Analyte Concentration Qualification Affected Samples
10/16/92 magnesium 4.1 mg/Kg J, Ul W-01/81 (6’-8")
potassium -144.9 mg/Kg wW-01/81 (10°-12°)
silver -0.53 mg/Kg SBW-19 (4’-6")
SBW-19 (6’-8")
SBW-19 (10°-12%)
SBW-16 (2'4")
SBW-16 (4’-6")

SBW-16 (8°-10°)
SBW-17 (6'-8")
SBW-17 (8°-10")
SBW-17 (12°-14’)
SBW-18A (4'-6")

SBW-18A (8’-10°)

SBW-18A (12-14")

SBW-Blind Dup #1

10/26/92 barium -3.0 ug/L 5, Ul SBW-EQ/Field BLK #3
magnesium -37.6 ug/L »
manganese -2.6 pug/L
potassium -2236.1 pg/L
silver 6.2 ug/L
10/28/92 potassium -134.8 mg/Kg 5, UJ SBW-14 (6’-8’)
silver -0.47 mg/Kg SBW-14 (8°-10°)
SBW-14 (12’-14")
SBW-20 (6’-8")

SBW-20 (12’-14")
SBW-20 (20°-22")
SBW-21 (2'4")
SBW-21 (12°-14")
SBW-21 (20°-22")
SBW-10 (8°-10°)
SBW-10 (10%-12")
SBW-10 (14*-16)
SBW-Blind Dup #2
SBW-15 (2’4"
SBW-15 (4’-6")
SBW-15 (8’10

CRDL Standard Analysis

Contract required detection limit (CRDL) standards for ICP analyses were
analyzed at the frequency required in the QAPP. Non-detected sample results and
detected results less than three times the CRDL for analytes that exceeded the recovery

criteria of 80% to 120% required qualification and are tabulated below.

Date Analyzed Analyte Y%Recovery Qualification Affected Samples
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10/23/92 antimony 679 uJ SBW-EQfField BLK #1
SBW-EQfFicld BLK #2

11/4/92 antimony 69.6 I, ul SBW-14 (6’-8")
SBW-14 (8-10°)
SBW-14 (12'-14’)
SBW-20 (6’-8)
SBW-20 (12°-14")
SBW-20 (20°-22")
SBW-21 (2’4")
SBW-21 (12’-14")
SBW-21 (20°-22")
SBW-10 (8'-10")
SBW-10 (10°-12°)
SBW-10 (14°-16")

SBW-Blind Dup #2
SBW-15 (2'4")
SBW-15 (4’-6")
SBW-15 (8°-10°)

11/4/92 lead 124.0 J SBW-14 (8’-10%)

CRA Standard Analysis
The CRA recovery of 135.0% for mercury analyzed on 10/22/92 exceeded CRA

recovery criteria of 80% to 120% specified in the QAPP. Qualification of sample
results was not required since mercury was not detected in the affected samples. CRA
recovery criteria excursions for mercury and selenium that resulted in the qualification

of data are tabulated below.

Date Analyzed Analyte %Recovery Qualification Affected Samples
10/26/92 mercury 122.5 J SBW-18A (4’-6")
10/27/92 selenium 75.8 uJ SBW-EQfField BLK #1

SBW-EQfField BLK #2
11/4/92 mercury 122.5 J SBW-17 (8’-10%)
SBW-18A (8°-10")
11/6/92 mercury 125.0 J SBW-14 (8’-10°)
SBW-21 (2’4"

SBW-21 (12°-14%)
SBW-15 (8°-10°)
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Laboratory Control Sample Analysis

Aqueous laboratory control samples (LCSs) were analyzed at the frequency
specified in the QAPP. Soil LCS samples were not analyzed as required by the QAPP.
~ Qualification of sample results was not required since the matrix spike samples were
used to evaluate analyte recoveries for soil matrices and aqueous LCS samples met

recovery criteria.

Matrix Spike Analysis

Matrix spike analysis was performed at the frequency specified in the QAPP
using samples SBW-17 (6’-8’) and SBW-10 (10°-12°). Recovery criteria of 75% to - -
125% were exceeded for antimony in sample SBW-17 (6°’-8’) and antimony,
manganese, and selenium in sample SBW-10 (10°-12°). Post digestion matrix spike
analyses were analyzed as required for these analytes. With the exception of selenium
in sample SBW-10 (10°-12’) post digestion spike recoveries met recovery criteria. The
low matrix spike recoveries exhibited by these analytes may be due to sample matrix
effects or laboratory error during digestion and analysis. Since the cause of the low
spike recoveries cannot be fully determined the sample results for these analytes require
qualification. Spike recoveries and the samples qualified for these excursions are

tabulated below.
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Matrix Spike

Sample ID# Analyte %Recovery Qualification Affected Samples
SBW-17 (6’-8") antimony 66.4 J, U] SBW-18A (4'-6")

SBW-18A (8°-10")
SBW-18A (12'-14")
SBW-Blind Dup #1
W-01/S1 (6°-8")
W-01/81 (10’-12%)
SBW-19 (4°-6")
SBW-19 (6°-8")
SBW-19 (10°-12")
SBW-16 (2’-4)
SBW-16 (4°-6")
SBW-16 (8'-10")
SBW-17 (6°-8)
SBW-17 (8’-10")
SBW-17 (12’-14")

SBW-10 (10°-12") antimony 55.0 Ul SBW-14 (6'-8)
manganese 36.5 ] SBW-14 (8'-10)

selenium 49.0 ul SBW-14 (12’-14")

SBW-20 (6'-8")

SBW-20 (12’-14")
SBW-20 (20°-22’)
SBW-21 (2'4")
SBW-21 (12’-14")
SBW-21 (20°-22")
SBW-10 (8°-10")
SBW-10 (10-12’)
SBW-10 (14’-16")

SBW-Blind Dup #2
SBW-15 (2'-4")
SBW-15 (4'-6")
SBW-15 (8'-10")

Furnace AA Post Digestion Spike Analysis

Samples that exceeded furnace post digestion spike recovery criteria of 85% to

115% are tabulated with the appropriate qualifiers below.

Sample Ib# Analyte Spike %Recovery Qualification
SBW-15 (2'-4%) arsenic ' 218 u
SBW-18A (8'-10%) arsenic 57.8 uJ
SBW-EQfField Blk #1 lead 784 uJ
SBW-EQ/Field Blk #1 selenium 71.8 u
SBW-EQfField Blk #2 selenium 74.0 uj
SBW-18A (4°-6") selenium 812 uJ
SBW-18A (8'-10") selenium 0 R
SBW-18A (12'-14") selenium 65.7 u)
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Sample ID# Analyte Spike %Recovery Qualification

SBW-16 (2'4’) selenium _ 82.0 uJ
SBW-17 (6’-8") selenium 72.5 uJ
SBW-14 (12’-14°) selenium 59.0 uJ
SBW-21 (12-14°) selenium 409 ul
SBW-15 (2'4’) selenium 73.5 uJ
SBW-15 (8°-1°) selenium 58.8 uJ
SBW-10 (10°-12°) selenium 57.3 Ul
SBW-10 (14’-16°) : selenium 65.2 uJ
SBW-Blind Dup #2 selenium 75.2 uJ
SBW-18A (8'-10") thallium 614 uJ
SBW-15 (2'4’) thallium 60.4 uJ
SBW-15 (4’-6") thallium 65.9 ul
SBW-10 (14°-16") thallium 71.5 uJ
SBW-Blind Dup #2 thallium 79.6 uJ

ICP Serial Dilution Analysis

The ICP serial dilution percent difference (%D) of 16.6% for lead utilizing
sample SBW-19 (4’-6’) for the analysis exceeded the criterion of less than 15%
specified in the QAPP. Due to this excursion detected lead results were approximated
(1) in the following samples: SBW-16 (2’-4’), SBW-16 (4’-6’), SBW-18 (4’-6’), SBW-
18A (8’-10), SBW-18A (12°-14’), SBW-Blind Dup #1, SBW-14 (6’-8’), SBW-14 (12’-
14%), SBW-20 (12’-14’), SBW-20 (20°-22’), SBW-21 (2°-4’), SBW-21 (12°’-14’), SBW-

15 (2’-4"), SBW-15 (4’-6"), and SBW-15 (8’-10").

ICP Interference Check Standard Analysis
ICP interference check standards were analyzed at the frequency required in the -
QAPP. Several compounds were detected at concentrations above the IDLs and

negative concentrations greater than two times the absolute value of the IDLs.
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Antimony, barium, beryllium, cadmium, cobalt, copper, lead, manganese, nickel, silver,
sodium, vanadium and zinc were detected at concentrations above the IDLs and nickel
and potassium were detected at negative concentrations greater than two times the
absolute value of the IDLs in these standards. Samples resuits did not require
qualification since the samples did not contain aluminum, calcium, iron, or magnesium

concentrations greater than half the interference check sample concentrations.

Laboratory Duplicate Analysis

Laboratory duplicate analyses were performed at the required frequency using
samples SBW-10 (10°-12’) and SBW-17 (6°-8’). Duplicate relative percent difference
(RPD) criterion of less than 35% for sample results greater than five times the CRQLs
was exceeded for copper and lead in SBW-10 (10°-12’) and for cyanide in SBW-17 (6’-

8’). Qualifications for samples affected by these excursions are summarized below.

Duplicate
Sample ID# Analvyte RPD Qualification Affected Samples

SBW-10 (10°-12%) copper 408 J SBW-14 (6’-8")
SBW-14 (8°-10")
SBW-14 (12°-14°)

SBW-20 (6’-8")
SBW-20 (12°-14°)
SBW-20 (20°-22)

SBW-21 (2’-4")
SBW-21 (12’-14")
SBW-21 (20°-22")
SBW-10 (10°-12°)
SBW-10 (14’-16)
SBW-Blind Dup #2

SBW-15 (2’-4’)

SBW-15 (4°-6")
SBW-15 (8’-10")

lead 762 ] SBW-20 (6'-8")
SBW-21 (20°-22")
SBW-10 (8’-10°)
SBW-10 (10°-12°)
SBW-10 (14-16")
SBW-Blind Dup #2
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Duplicate

Sample ID# Analyte RPD Qualification Affected Samples
SBW-17 (6’-8%) cyanide 103.5 J SBW-19 (4’-6")
SBW-16 (2'4")
SBW-16 (4’-6’)
SBW-17 (6’-8’)

SBW-17 (8'-10°)
Field Duplicate Analysis
Field duplicate RPD criterion of less than 50.0% was exceeded for beryllium,
copper, iron, lead, manganese, and zinc with values that ranged from 51.5% to 123.0%
for the analysis of Blind Duplicate #2 (SBW-10 (12°’-14’). Detected sample results for

these analytes were approximated for SBW-10 (10’-12”), SBW-10 (14°-16’), and Blind

Duplicate #2 due to these excursions.

Method of Standard Additions Analysis

The method of standard additions was performed for samples analyzed by
furnace AA where required. The minimum correlation coefficient of 0.995 was not
achieved for lead in the analysis of SBW-19 (4°-6’). Due to this excursion the detected

lead result for SBW-19 (4’-6’) was approximated (J).
Element Quantitation and Reported Detection Limits
The detected mercury result for sample SBW-18A (8’-10°) was incorrectly

reported as 4.6 mg/Kg. The correct value for this result is 0.46 mg/Kg.

Overall Data Assessment
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Overall, the laboratory performed inorganics analyses in accordance with the
requirements specified in the methods listed in Section 2.01. These data have been
determined to be usable for qualitative and quantitative purposes. Detected and non-
detected results for several analytes were qualified with a "U" and were approximated
based on positive and negative concentrations measured in the calibration and
preparation blanks. Antimony, lead, mercury, and selenium results were approximated
for several samples based on CRDL standard ana.lysié criteria. Selenium, antimony, and
manganese results were approximated for several samples based on matrix spike criteria.
Arsenic, lead, selenium, and thallium results were approximated based on furnace
analytical spike analysis criteria. Results for several analytes were also approximated - -
based on ICP serial dilution analysis, laboratory duplicate analysis, and field duplicate
analysis.

The method of standard additions was performed for samples analyzed by
furnace AA where required. The minimum correlation coefficient of 0.995 was not
achieved for lead in the analysis of SBW-19 (4’-6’). Due to this excursion the detected
lead result for SBW-19 (4’-6”) was approximated (J).

The detected mercury result for sample SBW-18A (8’-10°) was incorrectly

reported as 4.6 mg/Kg. The correct value for this result is 0.46 mg/Kg.

4.06.2 Target Compound List Volatiles Analysis

Twenty-nine soil boring samples were validated according to procedures in the .
QAPP and Region I Laboratory Data Validation - Functional Guidelines for Evaluating
Organic Analyses, USEPA Region I, November 1988. The following QA/QC
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parameters for method EPA 8240 were found to meet validation criteria: holding times,
GC/MS instrument tuning, surrogate recovery, internal ‘standards recovery, compound
identification and quantitation, tentatively identified compounds, percent solids
determination and content, system performance, and documentation completeness.

Excursions from QA/QC criteria are summarized below.

Initial Calibration

Initial calibrations performed for mid-level soil/water samples on 9/19/92 and
9/28/92 exceeded minimum response factor (RF) criterion of greater than 0.05 for 2-
butanone. Non-detected sample results for 2-butanone were qualified as unusable (R) -
in samples QC Trip Blank (10/8/92), SBW-EQ/Field Blk #1, QC Trip Blank. (10/9/92),
SBW-18A (8’-10°), SBW-EQ/Field Blk #2, QC Trip Blank (10/14/92), QC Trip Blank
(10/15/92), SBW-EQ/Field Blk #3, QC Trip Blank (10/19/92), SBW-15 (2°-4°), SBW-

15 (4-6”), SBW-15 (8°-10), and QC Trip Blank (10/23/92) due to these excursions.

Continuing Calibration

Continuing calibration minimum RF criterién of 0.05 was exceeded for mid-level
soil/water sample analyses for 2-butanone on 10/13/92, 10/19/92, 10/21/92, 11/2/92 and
11/4/92. Qualification of sample results was not required since the affected samples
were previously qualified for initial calibration excursions for this compound.

Continuing calibration percent difference (%D) criterion of less than 25% was -

exceeded for chloromethane on 10/22/92 with a value of 27.57%. Qualiﬁcaﬁon of
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sample results was not required since the %D is less than 50% and chloromethane was

not detected in the affected samples.

Blank Analysis

Method blanks, equipment blanks and trip blanks were analyzed at the frequency
required in the QAPP. Acetone was detected at a concentration of 210 ug/L in-QC
Trip Blank (10/8/92). A blank action level of ten times the blank concentration was
calculated using a value of 1.0 g/mL for the density of water and was corrected for dry

weight using the percent solids of the affected samples. Dilutions and differences

between sample and blank weights or volumes were taken into account when applying -

blank actions. Detected acetone results in the affected samples that were less than the
action level were qualified with a "U" indicating that the sample results may reflect
contamination during transportation. The following samples were qualified for blank

contamination: SBW-19 (4’-6’), SBW-19 (6’-8’), and SBW-19 (10’-12’).

Matrix Spike/Matrix Spike Duplicate Analysis

Matrix spike/matrix spike duplicate (MS/MSD) samples were analyzed at the
frequency specified in the QAPP. Matrix spike recovery criteria specified m the QAPP
were exceeded for 1,1-dichloroethene, benzene, and chlorobenzene using sample SBW-
15 (8°-10’). Relative percent difference (RPD) criterion was also exceeded for
trichloroethene in the MS/MSD analysis of SBW-15 (8°-10°). Qualification of sample . -
results for these excursions was not required since the affected compounds were not
detected in the unspiked sample and the MS/MSD recoveries were greater than 10%.
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Reference Standard Analysis

The recovery of 83.0% for 1,1,1-trichloroethane exceeded recovery criteria of
83.9% to 125.7% in the low soil standard analyzed on 10/15/92. Qualification of
sample results for this excursion was not required since trichloroethane was not detected
in the affected samples and the reference standard recovery for this compound was

greater than 10%.

Field Duplicate Analysis

Field duplicate RPD criterion of less than 50.0% was exceeded for acetone with
a RPD value of 71.5% for the analysis of Blind Duplicate #1 (SBW-18A (12’-14°). - -
Due to this excursion the detected acetone results for SBW-18A (12’-14’) and Blind

Duplicate #1 were approximated (J).

Overall Data Assessment

Overall, the laboratory performed volatile organics analyses in accordance with
the requirements specified in the methods listed in Section 2.01. The majority of the
volatile organics sample data have been determined to be usable for qualitative and
quantitative purposes. Non-detected 2-butanone results were determined to be unusable
for several samples based on calibration minimum RF criteria. Detected acetone results
for SBW-19 (4°-6’), SBW-19 (6’-8’), and SBW-19 (10°-12’) were qualified with a "U"
based on blank criteria. Detected acetone results for SBW-18A (12°-14°) and Blind

Duplicate #1 were approximated based on field duplicate RPD criterion.
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4.06.3 Target Compound List Semivolatiles Analysis

Twenty-eight soil boring samples were validated according to procedures in the
QAPP and Region I Laboratory Data Validation - Functional Guidelines for Evaluating
Organic Analyses, USEPA Region I, November 1988. The following QA/QC
parameters for method EPA 8270 were found to meet validation criteriaz GC/MS
instrument tuning, field duplicate analysis, internal standards recovery, compound
identification and quantitation, tentatively identified compounds, percent solids
determination and content, system performance, and documentation completeness.

Excursions from QA/QC criteria are summarized below.

Holding Time

The holding time criterion of seven days from collection to extraction was
exceeded for several samples. The holding time criterion of forty days from extraction
to analysis was met. Samples requiring qualification for exceeding extraction holding

times are tabulated below.
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Days from collection

Sample ID# to extraction Qualification
SBW-16 (2°-4’) 9 uJ
SBW-16 (4’6’) 9 5, Ul
SBW-16 (8’-10’; 9 ul
SBW-17 (6’-8’) 8 J,ul
SBW-17 (8°’-10%) 8 uJ

SBW-17 (12°-14%) 8 LUl
SBW-EQ/Field Blk #1 8 uJ

Initial Calibration

Initial calibration percent relative standard deviation (%RSD) criterion of less
than 30% was exceeded on 10/23/92 for 2,4-dinitrophenol (42.546%) and on 10/28/92
for hexachlorocyclopentadiene (30.047%). Qualification of sample results was not
required since the %RSDs were less than 50% and these compounds were not detected

in the affected samples.

Continuing Calibration

Continuing calibration percent difference criterion of less than 25% and
minimum response factor (RF) criterion of 0.05 were exceeded for several compounds.
Compounds exceeding continuing calibration criteria and samples requiring qualification

for these excursions are tabulated below.

Date Compound RF %D Qualification Affected Samples
10/23/92 2,4,6-tribromophenol 0.30534  29.31 J none affected
10/24/92 benzoic acid 0.13305  32.14 J none affected
10/24/92 hexachlorocyclopentadiene 0.34817  28.91 J none affected
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Date
10/24/92

10/25/92
10/25/92
10/25/92

10/25/92
10/28/92
10/29/92
10/29/92
10/29/92
11/3/92
11/3/92
11/3/92
11/3/92
11/3/92
11/4/92
11/4/92
11/4/92
11/6/92
11/6/92
11/6/92
11/6/92
11/6/92
11/6/92

Compound
2,4-dinitrotoluene

benzoic acid
hexachlorocyclopentadiene

2,4-dinitrotoluene

4,6-dinitro-2-methyltoluene
2,4-dinitrophenol
benzyl alcohol
benzoic acid
2,4-dinitrophenol
hexachlorocyclopentadiene
3,3’-dichiorobenzidine
benzyl alcohol
benzoic acid
2 4-dinitrophenol
benzoic acid
2,4-dinitrophenol
4-nitrophenol
bis (2-chloroisopropyl) ether
benzoic acid
2, 4-dinitrophenol
4-nitroaniline
pentachlorophenol
3,3’-dichlorobenzidine

RE
0.14414

0.13177
0.34585
0.14243

0.14216
0.17565
0.84996
0.15895
0.17536
0.37015
0.40071
0.80088
0.12896
0.16825
0.13934
0.16125
0.18870
1.65586
0.15090
0.17317
0.30697
0.13829
0.30161
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%D
56.95

30.86
28.05
55.09

26.97
25.51
43.16
28.40
25.63
33.85
36.98
34.89
4191
28.65
37.24
31.62
31.63
26.64
32.03
26.56
31.56
27.69
26.45
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Qualification
1, Ul

LUl

Affected Samples

W-01/S1 (6-8")
W-01/S1 (10°-12”)
SBW-19 (4°-6")
SBW-19 (10’-12")

none affected
none affected

SBW-19 (6'-8")

SBW-16 (2'4")

SBW-16 (8'-10%)
SBW-17 (6'-8")

SBW-17 (8'-10%)
SBW-17 (12'-14")

none affected
none affected
none affected
none affected
none affected
none affected
none affected
none affected
none affected
none affected
none affected
none affected
none affected
none affected
none affected
none affected
none affected
none affected
none affected
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Blank Analysis

Soil and water method blanks were ana}yzed at the frequency specified in the

QAPP. Two common phthalate esters, di-n-butylphthalate and bis(2-ethylhexyl)
phthalate, were detected in several blanks. Blank actions levels calculated at ten times
the blank concentrations and corrected for dry weight (soil samples only) were applied
to the affected samples. Dilutions and differences between sample and blank weights
or volumes were taken into account when applying blank actions. Detected sample
results that were less than the blank action level were qualified with a "U". The "U"
qualifier indicates that the sample concentration may be due in part or whole to

laboratory contamination. Samples qualified for blank contamination are tabulated

below.

Sample ID . Compound Action Level Qualified Sample Result
SBW-18A (4’-6) di-n-butylphthalate 603 ug/Kg 430 U ug/Kg
SBW-15 (4’-6°) di-n-butylphthalate 1100 ug/Kg 1100 U pug/Kg

Surrogate Recovery

Surrogate recovery criteria were exceeded for sample SBW-15 (4°-6’) since all
surrogate recoveries were between 10% and 20%. Due to these excursions detected and
non-detected sample results were approximated (J, UJ). Surrogate recovery criteria
were exceeded for 2-fluorobiphenyl and 2-fluorophenol in samples SBW-21 (12°-14")
and SBW-15 (8°-10). Qualification of sample results for these samples was not
required since only one surrogate per fraction exceeded criteria and the recoveries were

greater than 10%.
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Matrix Spike/Matrix Spike Duplicate Analysis

The recovery of 9.0% for pentachlorophenol in the matrix spike analysis of
SBW-10 (10°’-12’) exceeded the control limits of 10.0% to 88.9% specified in the
QAPP. Qualification of sample results was not required since the matrix spike
duplicate analysis of pentachlorophenol for this sample met both percent recovery and

relative percent difference criteria.

Reference Standard Analysis

Several compounds exceeded recovery criteria in the water and soil reference
samples that were extracted with the environmental samples. The compounds that
exceeded recovery criteria and the qualifications applied to the affected samples are

tabulated below.

%Recovery Affected
Compound %Recovery Criteria Qualification Samples
hexachloroethane 51.0 55.2 to 100.0 uJ SBW-EQfField Blk #1
benzoic acid 0 10.0' to 86.4 R SBW-EQfField Blk #1
2,4-dinitrophenol 16.0 245 to0 162.1 ul SBW-EQfField Blk #1
2,4-dinitrotoluene 137.0 88.2 to 116.2 J none affected
benzyl alcohol 146.0 37.0 1o 122.3 J none affected
hexachloroethane 50.0 55.2 to 100.0 uJ SBW-EQ/Field Blk #2
dimethylphthalate 20 . 36.2 t0 93.4 uJ SBW-EQfField Blk #2
diethylphthalate 58.0 718 t0 1262 ul SBW-EQfField Blk #2
benzyl alcohol 145.0 417 to 126.9 J none affected

Tentatively Identified Compounds

Several tentatively identified compounds (TICs) were detected in the method

blanks. Sample TICs with relative retention times matching the retention times of the
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TICs in the method blanks were qualified as unusable (R). Samples requiring qualifica-

tion are summarized below.
Sample ID#

W-01/81 (6’-8")

SBW-19 (4’-6%)

SBW-19 (6’-8’)

SBW-19 (10’-12)

SBW-16 (2’-4’)

SBW-16 (4’-6")

SBW-16 (8’-10’)

SBW-17 (6’-8")
SBW-17 (8°-10")

SBW-17 (12°-14")

SBW-EQ/Field Blk #1
SBW-EQ/Field Blk #1
(Reanalysis)
SBW-18A (4’-6%)
SBW-18 (8’-10%)
SBW-18A (12’-14°)
SBW Blind Dup #1
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TIC Retention Time (min)
Blank

5.98
9.68
30.00
42.76

9.68
30.00

5.98
7.1
9.68
30.00

5.98
9.68
30.00
42.76

9.68
30.00

5.98
9.68
30.00

5.98
9.68
30.00
42.76

5.98
771
9.68

5.98
9.68
30.00

5.98
9.68

31.11

6.52
31.11
40.13

9.64
9.64
9.64
9.64
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Sample ID#
SBW-EQ/Field Blk #2

SBW-14 (6’-8")

SBW-14 (8’-10")

SBW-14 (12°-14")

SBW-20 (6°-8")

SBW-20 (12’-14°)

SBW-20 (20°-22")

SBW-21 (2’-4")

SBW-21 (12-14°)

SBW-21 (20°-22’)

SBW-10 (8°-10")

SBW-10 (10°-12’)

SBW-10 (14’-16’)

SBW Blind Dup #2
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6.34
9.63
30.03
42.70

9.64
30.13
42.73

9.64
30.10
42.71

9.62
29.98
42.64

9.62
29.96
42.64

9.62
29.97
42.66

9.61
29.95
42.61

9.49
29.80
42.17

9.53
29.84

9.48
29.80
42.16

9.49
29.79
42.15

9.48
29.83
42.19

9.45
29.78
42.05

9.45
29.77
42.01
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TIC Retention _Time (min)

6.34
9.61
29.97
42.65

9.49
29.80
42.18

9.49
29.80
42.18

9.49
29.80
42.18

9.49
29.80
42.18

9.49
29.80
42.18

9.49
29.80
42.18

9.49
29.80
42.18

9.49
29.80

9.49
29.80
42.18

9.49
29.80
42.18

9.49
29.80
42.18

9.49
29.80
42.18

9.49
29.80
42.18
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Sample ID# TIC Retention Time (min)

SBW-EQfField Blk #3 6.44 6.42
778 174
30.80 30.80
31.09 3114

31.39 3145
31.93 3197

SBW-15 (8°-10°) ) 9.45 9.45
2971 29.76

Overall Data Assessment

Overall, the laboratory performed semivolatile organics analyses in accordance
with the requirements specified in the methods listed in Section 2.01. The majority of
the semivolatile organics sample data have been determined to be usable for qualitétive
and quantitative purposes. Sample results were approximated for seven samples based
on holding time criterion of less than seven days which was exceeded by one to two |
days. Results were approximated for 2,4-dinitrotoluene for several samples based on
continuing calibration %D criteria. Di-rx-bufylphﬂlalate results were qualified with a
"U" for SBW-18A (4’-6’) and SBW-15 (4’-6’) based on blank criteria. Detected and
non-detected sample results were approximated for sample SBW-15(4-6’) due to
surrogate recoveries. Non-detected benzoic acid results were determined to be unusable
for SBW-EQ/Field Blk #1 based on reference standard analysis criteria. Results for
several compound were also approximated for SBW-EQ/Field Blk #1 and SBW-
EQ/Field Blk #2 based on reference standard analysis criteria.

Sample TICs with retention times and mass spectral criteria matching TICs

detected in the method blanks were determined to be unusable (R) for several samples.

4.06.4 PCB/Pesticide Analysis
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Thirty-two soil boring samples were validated according to procedures in the
QAPP and Region I Laboratory Data Validation - Functional Guidelines for Evaluating
Organic Analyses, USEPA Region I, November 1988. The following QA/QC
parameters for method EPA 8080 were found to meet validation criteria: holding times,
instrument performance, blank analysis, matrix spike/matrix spike duplicate analysis,
field duplicate aﬁalysis, percent solids analysis, compound identification and
quantitation, and documentation completeness. Excursions from QA/QC criteria are

summarized below.

Initial Calibration

Initial calibration %RSD criterion of less than 10% was exceeded for Aroclors
1016 and 1260 in the five point calibration analyzed on 11/7/92 with values of 11.0%
and 12.0%. Five point initial calibrations were performed with Aroclors 1016 and 1260
to evaluate linearity and single point calibrations were utilized for the other Aroclors
to perform quantitation. Therefore, the initial linearity check excursions affect all the
Aroclors. Due to these excursions detected sample results for Aroclors 1242, 1254, and
1260 were approximated (J). Toxaphene also exceeded initial calibration %RSD
criterion in the calibration performed on 11/7/92 with a value of 38.0%. Qualification
of toxaphene data was not required since toxaphene was not detected in the associated

samples. Samples qualified for initial calibration excursions are tabulated below.
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Date Analyzed Sample ID ) Aroclor Qualified Result (ug/Kg)

11/9/92 SBW-19 (4’-6°) 1242 1200 J
1254 660 J
11/9/92 SBW-19 (2'4’) ' 1254 270
11/9/92 SBW-17 (6'-8") 1254 170 J
11/10/92 SBW-18A (4’-6") 1260 880 )
11/10/92 SBW-18A (8’-10°) 1254 590 J
11/10/92 SBW-18A (12'-14") 1260 | 110]
11/10/92 SBW Blind Duplicate #1 1260 100 J
11/10/92 SBW-20 (6'-8") 1254 180 )
11/10/92 SBW-15 (4’-6") 1260 ‘ 25,000 J
11/10/92 SBW-15 (8°-10") 1260 370 J

Continuing Calibration

Continuing calibration %D criterion of less than 15% was exceeded for several
of the pesticide compounds in standards analyzed on 10/20/92, 11/10/92, 11/13/92,
11/23/92, and 11/24/92 with values that ranged from 16.0% to 62.0%. Qualification
of sample data due to these excursions was not required since the pesticide compounds

were not detected in the associated samples.

Surrogate Recovery

Surrogate recovery criteria of 61.3% to 153.7% for dibutylchlorendate were
exceeded for SBW-18A (8’-10°), SBW-20 (12’-14’), and SBW-15 (2’-4’) with
recoveries of 207.0%, 500.0%, and 383.0%, respectively. Qualification of sample data
for these excursions was not required since these high recoveries can be attributed to

the coelution of interference peaks.
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Reference Standard Recovery

Reference samples analyzed on 11/7/92 and 11/9/92 exhibited recoveries for
delta-BHC and heptachlor that exceeded the upper criteria limits of 175.2% and 130.0%
for these compounds, respectively. Qualification of sample data for these excursions
was not required since the affected compounds were not detected in the associated
samples and the recoveries were greater than 100.0%.

Endrin aldehyde was not recovered in the reference samples analyzed on
11/7/92, 11/9/92, and 11/10/92. The laboratory indicated that this compound was
removed by the TBA cleanup procedure. Due to this excursion the non-detected endrin

aldehyde results reported for all the samples were determined to be unusable (R).

Overall Data Assessment

| Overall, the laboratory performed pesticide/PCB analyses in accordance with the
requirements specified in the methods listed in Section 2.01. The majority of the
pesticide/PCB sample data have been determined to be usable for qualitative and
quantitative purposes.  Initial calibration %RSD criterion of less than 10% was
exceeded for Aroclors 1016 and 1260 in the five point calibration analyzed on 11/7/92
with values of 11.0% and 12.0%. Five point initial calibrations were performed with
Aroclors 1016 and 1260 to evaluate linearity and single point calibrations were utilized
for the other Aroclors to pérform quantitation. Therefore, the initial linearity check
excursions affect all the Aroclors. Due to these excursions detected sample results for

Aroclors 1242, 1254, and 1260 were approximated (J).

FINAL October 1995 (5271.001) O 'Brien & Gere Engineers
107 '



Surrogate recovery criteria dibutylchlorendate were» exceeded for SBW-18A (8’-
10’), SBW-20 (12’-14’), and SBW-15 (2°-4’). Qualification of sample data for these
excursions was not required since these high recoveries can be attributed to thel

" coelution of interference peaks.
Non-detected endrin aldehyde results reported for all the samples were
~ determined to be unusable since endrin aldehyde was not recovered in the reference

samples analyzed with the samples.

4.07 _Soil Borings Collected 12/16/92 Volatiles Analysis

Seven soil samples were validated according to procedures in the QAPP and Region I
Laboratory Data Validation - Functional Guidelines for Evaluating Organic Analyses, USEPA
Region I, November 1988. The following QA/QC parameters for method EPA 8240 were
found to meet validation criteria: holding times, GC/MS instrument tuning, initial calibration,
blank analysis, surrogate recovery, matrix spike/matrix spike duplicate analysis, internal
standards recovery, compound identification and quantitation, tentatively identified compounds,
percent solids determination and content, system performance, and documentation complete-

ness. Excursions from QA/QC criteria are summarized below.

Continuing Calibration

Continuing calibration %D criterion of less than 25.0% was exceeded for 2-
hexanone on 12/29/92 with a value of 31.93%. Qualification of sample data was not
required since 2-hexanone was not detected in the associated samples and the %D was
less than 50.0%
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Reference Standard Analysis

Reference standard recovery criteria of 6.5% to 120.1% for acetone were
exceeded for the reference standard analyzed with these samples. Detected results were
qualified as approximate (J) since the reference standard recovery for acetone was

135.0%. Samples qualified for this excursion are listed below.

W04 (0-3") W04 (3°-5%)
W-04 (7-9") W-04 (9°-11")
W04 (11-13") W04 (15°-17%)

Blind Duplicate #4
Field Duplicate Analysis .

Field duplicate RPD criterion of less than 50.0% for soil samples was exceeded
for trichloroethene and tetrachloroethene in the duplicate analysis of W-04 (9°-11°)
(Blind Duplicate #4). Due to the RPD valugs of 59.5% for trichloroethene and 69.9%
for tetrachloroethene the detected results for these Compou.nds were approximated (J)

for W-04 (9’-11’) and Blind Duplicate #4.

Overall Data Assessment

Overall, the laboratory performed volatile organics analyses in accordance with
the requirements specified in the methods listed in Section 2.01. These data have been
determined to be usable for qualitative and quantitative purposes. Detected acetone
results for six samples and Blind Duplicate #4 were .approximated based on reference
standard analysis criteria. Detected trichloroethene and tetrachloroethene. results for W-
04 (9°-11°) and Blind Duplicate #4 were approximated based on field duplicate analysis
criteria.
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4.08 Soil Borings Collected 1/7/93 to 1/20/93 Volatiles Analysis

Eleven soil samples were validated according to procedures in the QAPP and Region
I Laboratory Data Validation - Functional Guidelines for Evaluating Organic Analyses,
USEPA Region I, November 1988. The following QA/QC parameters for method EPA 8240
- were found to meet validation criteria: holding times, GC/MS instrument tuning, blank analysis,
surrogate recovery, field duplicate analysis, internal standards recovery, tentatively identified
compounds, percent Solids determination and content, and system performance. Excursions

from QA/QC criteria are summarized below.

Initial Calibration

Initial calibration minimum RF criterion of greater than 0.05 was exceeded for
2-butanone on 1/11/93 with a RF of 0.04826. Due to this excursion detected results
were approximated (J) and non-detected results were determined to be unusable (R) for

the samples listed below.

W-11/81 (0-2%) W-11/81 (2’4)
W-11/S1 (4°-6’) W-11/81 (6°-8")
W-11/81 (8°-10%) Field/Equipment Blank (1/20/93)

Trip Blank (1/20/93)
Continuing Calibration

Continuing calibration minimum RF criterion of greater than 0.05 was exceeded
for 2-butanone on 1/22/93 and 1/25/93 with RF values of 0.04628 and 0.04755,
respectively. Qualification of sample data was not required since the associated samples

were previously qualified for initial calibration minimum RF excursions.
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Matrix Spike/Matrix Spike Duplicate Analysis

The recovery of 84.0% for trichloroethene for the matrix spike analysis of W-
03/S2 (10’-12") exceeded recovery criteria of 85.8% to 111.7%. Due to this excursion
the detected trichloroethene result for the unspiked sample (W-03/S2 (10’-12’) were

qualified as approximate (J).

Reference Standard Analysis

Reference standard recovery criteria of 6.5% to 120.1% for acetone were
exceeded for the reference standard analyzed 1/25/93. Detected results were qualified
as approximate (J) since the reference standard recovery for acetone was 150.0%.

Samples qualified for this excursion are listed below.

W-11/51 (0-2) . W-11/S1 (2'4")
W-11/S1 (4’6 W-11/S1 (6’-8")
W-11/S1 (8'-10")

Compound Identification and Quantitation

The trichloroethene result was for sample W-03/S2 (10’-12’) was incorrectly
reported as 106 ug/Kg. The result reported to the correct number of significant figures

is 110 pg/Kg.

Documentation Completeness

The instrumentation output for the 50 ppb calibration standard from the initial

calibration analyzed on 1/11/93 did not match data presented on the initial calibration
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summary form. The correct form was received from OBG Labs on 3/29/93. Qualifica-

tion of data was not required since the amended form met initial calibration criteria.

Overall Data Assessment

Overall, the laboratory performed volatile organics analyses in accordance with
the requirements specified in the methods listed in Section 2.01. The majority of the
volatile organics sample data have been determined to be usable for qualitative and
quantitative purposes. Non-detected 2-butanone results were determined to be unusable

for five samples, Trip Blank (1/20/93), and Field/Equipment Blank (1/20/93) based on

calibration minimum RF criterion. The detected trichloroethene result for W-03/S2

(10-12°) was approximated based on matrix spike/matrix spike duplicate criteria.
Detected acetone results for ﬁvg samples were approximated based on reference
standard analysis criteria.

The trichloroethene result was for sample W-03/S2 (10’-12°) was incorrectly
reported as 106 ug/Kg. The result reported to the correct number of significant figures
is 110 ug/Kg.

The instrumentation output for the 50 ppb calibration standard from the initial
calibration analyzed on 1/11/93 did not match data presented on the initial calibration
summary form. The correct form was received from OBG Labs on 3/29/93. Qualifica-

tion of data was not required since the amended form met initial calibration criteria.
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4.09 Soil Borings Collected 1/27/93
4.09.1 Target Analyte List Inorganics Analysis

QA/QC parameters for TAL inorganic analyses were evaluated for one soil
boring samples according to the QAPP and the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses, USEPA Region I, February
1989. The following QA/QC parameters were found to meet validation criteria: holding
times, initial and continuing calibration, CRDL standard analysis, ICP interference
check sample analysis, laboratory duplicate analysis, field duplicate analysis, laboratory
control sample analysis, furnace atomic absorption analysis, percent solids quantitation
and content, quarterly detection limit verification and ICP interelement correction
factors, and documentation completeness. Excursions from QA/QC criteria are

summarized below.

Calibration Blank Analysis

Calibration blank #2 contained 19.9 ug/L of antimony and potassium at a
negative concentration of 942.1 ug/L.. Due to these excursions a blank action level was
calculated for antimony and the detected antimony result for W-01B (32°-34") was
qualified with a "U". Qualification of potassium .data was not required since the
affected sample result was qualified as approximated (J) for having a detected

concentration below the CRDL.
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Preparation Blank Analysis

The preparation blank associated with these samples contained concentrations
of aluminum, manganese, silver, and sodium that were above their IDLs. Qualification
of sample data was not required since the sample concentrations of these analytes were

greater than the action level or were non-detected.

Matrix Spike Analysis

Matrix spike recovery criteria of 75.0% to 125.0% were exceeded for several
analytes. The analytes that exceeded criteria and the qualifications applied to sample

W-01B (32’-34’) due to these excursions are tabulated below.

Analyte Percent Recovery Qualified Result (mg/Kg)
antimony ‘ 134 . 6.7 UJ
lead 128.8 ' 771
manganese 133.7 21117
mercury 60.2 01517

Laboratory Duplicate Analysis

Laboratory duplicate RPD criterion of less than 35.0% for soil sample results
greater than five times the CRDL was exceeded for chromium, lead, and mercury with
RPD values of 98.1%, 46.1%, and 200.0%, respectively. The detected chromium result
for W-01B (32’-34’) was approximated (J) due to these excursions. Qualification of
sample results for the other analytes that exceeded RPD criterion was not required since

they were previously qualified for exceeding matrix spike recovery criteria.

ICP Serial Dilution Analysis
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ICP serial dilution percent difference (%D) criterion of less than 15.0% for
sample results greater than fifty times the IDL was exceeded for copper, nickel,
vanadium, and zinc. The %Ds for these analytes in the serial.dilution analysis ranged
from 15.8% to 36.6%, therefore the detected sample results for these analytes in W-01B

(32’-34’) were approximated (J).

Element Quantitation and Reported Detection Limits
Detected sample results that were greater than the IDLs but less than the CRDLs

which were identified by the laboratory with a "B" qualifier were qualified as

approximated (J).

Overall Data Assessment

Overall, the laboratory performed inorganics analyses in accordance with the
requirements specified in the methods listed in Section 2.01. These data have been
determined to be usable for qualitative and quantitative purposes. The detected
antimony result for W-01B (32’-34’) was qualified with a "U" based on calibration
blank criteria. Sample results for antimony, lead, manganese, and mercury were
approximated for W-01B (32°-34’) based on matrix spike analysis criteria. The
detected chromium result for W-01B (32’-34’) was approximated based on laboratory
duplicate analysis criteria. Detected sample results for copper, nickel, vanadium, and
zinc were approximated for W-01B .(32’-34’) based on ICP serial dilution analysis
criteria.

4.09.2 Target Compound List Volatiles Analysis
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Five soil samples were validated according to procedures in the QAPP and
Region I Laboratory Data Validation - Functional Guidelines for Evaluating Organic
Analyses, USEPA Region I, November 1988. The following QA/QC parameters for
method EPA 8240 were found to meet validation criteria: holding times, GC/MS
instrument tuning, blank analysis, surrogate recovery, matrix spike/matrix spike
duplicate analysis, field duplicate analysis, internal standards recovery, compound
identification and quantitation, tentatively identified compounds, percent solids
determination and content, system performance, and documentation completeness.

Excursions from QA/QC criteria are summarized below.

Initial Calibration

Initial calibration minimum RF criterion of greater than 0.05 was exceeded for
2-butanone on 1/20/93 with a value of 0.04826. Due to this excursion the non-detected
sample results reported for the associated. samples were determined to be unusable (R).

Samples qualified for this excursion are listed below.

W-01B (32-34%) W-22/S1 (4°-6")

W-22/81 (6’-8’) W-22/81 (8°-10")

W-22/S1 (10’-12") Blind Duplicate #2
Field/Equipment Blank (1/27/93) Trip Blank (1/27/93)

Continuing Calibration

Continuing calibration %D criterion of less than 25% was exceeded for
chloromethane, acetone, 4-methyl-2-pentanone, and 2-hexanone with values of 38.02%,

37.43% 35.52%, and 39.02%, respectivelv. Due to these excursions the detected
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acetone results were approximated (J) for W-22/81 (4°-6"), W-22/81 (8°-10’), and Blind

Duplicate #2.

Reference Standard Analysis

Reference standard recovery criteria were exceeded for vinyl chloride and
acetone with recoveries of 130.0% and 150.0%, respectively. Since these recoveries
were above the upper criteria limit only detected results required qualification.
Therefore, detected acetone results were approximated for W-01B (32°’-34°), W-22/S1

(6°’-8’), and W-22/S1 (10°-12°).

Overall Data Assessment

Overall, the laboratory performed volatile organics analyses in accordance with
the requirements specified in the methods listed in Section 2.01. The majority of the
volatile organics sample data have been determined to be usable for qualitative and
quantitative purposes. Non-detected sample results were determined to be unusable for
five samples, Field/Equipment Blank (1/27/93), Blind Duplicate #2, and Trip Blank
(1/27/93) based on calibration minimum RF criteria. Detected acetone results were
approximated for W-22/S1 (4’-6°), W-22/S1 (8°’-10’), and Blind Duplicate #2 based on
continuing calibration %D criteria. Detected acetone results were approximated for W-
01B (32’-34°), W-22/S1 (6’-'8’), and W-22/S1 (10’-12") based on reference standard

analysis criteria.
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4.09.3 Target Compound List Semivolatiles Analysis

One soil sample were validated according to procedures in the QAPP and Region
I Laboratory Data Validation - Functional Guidelines for Evaluating Organic Analyses,
USEPA Region I, November 1988. No excursions from the criteria specified in Section

3.02 that would result in the qualification of data were observed.

4.10 Leachate Program
4.10.1 Target Analyte List Inorganics Analysis

QA/QC parameters for TAL inorganic analyses were evaluated for three aqueous
leachate samples according to the QAPP and the Region I Laboratory Data Validation -.
Functional Guidelines for Evaluating Inorganics Analyses, USEPA Region I, February
1989. The following QA/QC parameters were found to meet validation criteria: holding
times, initial and continuing calibration, blank analysis, laboratory control sample
analysis, ICP serial dilution analysis, element quantitation and reported detection limits,
quarterly detection limit verification and ICP interelement correction factors, and

documentation completeness. Excursions from QA/QC criteria are summarized below.

CRDL Standard Analysis
The final CRDL standard analyzed on 2/5/93 exceeded recovery criteria of

80.0% to 120.0% for antimony with a recovery of 79.5%. Qualification of sample
results was not required since the affected sample result (LS-1 Toe of Landfill/North)
was previously approximated (J) for having a detected concentration less than the
CRDL.
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The initial and final CRDL standards analyzed on 5/10/93 and 5/ 13/93 exceeded
recovery criteria of 80.0% to 120.0% for antimony. The initial and final CRDL
standard recoveries for antimony were 77.8 % and 70.7%, respectively for samples
analyzed on 5/10/93 and 77.6% and 79.8%, respectively for samples analyzed on
5/13/93. Due to these excursions the non-detected sample results for LS-3,
Field/Equipment Blank (5/3/93), and LS-Blind Duplicate were approximated (UJ). The
detected result for LS-2 did not require qualification for this excursion since it was
previously approximated (J) for having a detected concentration above the IDL but

below the CRDL.

The CRDL standard for selenium analyzed on 5/24/93 exceeded recovery criteria =

of 80.0% to 120.0% with a recovery of 43.0%. As a result of this excursion the non-
detected selenium result for LS-Blind Duplicate was approximated (UJ).

The CRDL for lead analyzed on 5/23/93 exceeded the recovery criteria of 80.0%
to 120.0% with a recovery of 68.3%. Qualification of the affected sample (LS-Blind
Duplicate) was not required since the detected sample concentration was greater than

three times the furnace CRDL for lead analysis.

Blank Analysis

Several analytes were detected at concentrations greater than their IDLs in the
calibration and preparation blanks analyzed on 2/5/93. Blank action levels were
calculated at five times the highest blank concentration for each analyte detected in the .
blanks. Detected sample results below the blank action level were qualified with a "U".
Detected sample results above the blank action levels did not require qualification. Due
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to these excursions the detected antimony, silver and potassium results for LS-1 Toe of
Landfill/North were qualified with a "U". Potassium was detected in the continuing
calibration blanks (CCBs) at negative concentrations greater than the absolute value of
the instrument detection limit (IDL). Further qualification of the potassium data was
not required since the detected potassium result was qualified with a "U" for initial
calibration blank contamination. Blanks with detected analyte concentrations are

presented below.

Blank Analvte Concentration (ug/L) Action Level

ICB manganese 1.4 7.0

potassium 749.8 3749.0
silver 3.6 18.0

sodium 21.6 108.0
CCB1 potassium -942.1 NA
CCB2 antimony 19.9 99.5
potassium _ 942.1 NA
silver 29 NA
CCB3 potassium -1095.9 NA
silver -2.3 NA
Preparation aluminum 19.9 99.5
manganese 135 6.75

silver 241 12.05

sodium 23.87 119.35

NA - Not required for negative concentrations.

The blanks analyzed on 5/10/93 and 5/13/93 contained several analytes at
concentrations greater than ﬁl'eir IDLs in both the calibration and preparation blanks.
Blank action levels were calculated at five times the highest blank concentration for
each analyte detected in the blanks. Detected sample results below the blank action
level were qualified with a "U". Detected sample results above the blank action levels
did not require qualification. Due to these excursions the detected beryllium results for
LS-2 and LS-3 and detected iron and zinc results for Field/Equipment Blank (5/3/93)
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were qualified with a "U". Blanks with detected analyte concentrations are presented

below.
Blank Analyte Concentration (ug/L) Action Level

ICB 5/10/93 beryllium 0.9 4.5
chromium 23 11.5
CCBI 5/10/93 beryllium 2.6 13.0
CCB2 5/10/93 beryllium 2.6 13.0
Preparation iron 18.22 91.1
5/6/93 zinc 10.61 53.05
Preparation zinc 9.1 455

5/12/93

ICP Interference Check Sample Analysis
The interference check samples (ICSA) analyzed on 2/5/93 contained several

analytes in solution A at concentrations greater than twice their IDLs. Qualification of
sample data was not required since none of the four interference analytes (aluminum,
calcium, iron, or magnesium) were detected in the affected sample at concentrations
greater than 50% of the ICSA.

The ICSAs analyzed on 5/10/93 contained several analytés in the solution A at
concentrations greater than twice their IDLs. Due to these excursions detected sample
results listed below were approximated (J) for sample LS-2 since it contained an iron

concentration greater than the ICSA iron concentration.

Qualified Sample Result

Analyte ICSA Concentration (ug/L) (eg/L)
barium 8 ‘ 880 )
chromium ‘ 5 _ 4311
lead ' 87 998 )
manganese ' 13 10200 J
potassium -2165% 19,300 J
sodium 148 19,700 J
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Qualified Sample Result

Analyte ICSA Concentration (ug/l) - (ug/L)
zinc 4 1810}

Laboratory Duplicate Analysis

Duplicate analysis RPD criterion of less than 20.0% was exceeded for mercury
and nickel with RPD values of 54.6% and 26.7%. Due to these excursions the detected

mercury and nickel results for LS-2, LS-3, and LS-Blind Duplicate were approximated

@

Field Duplicate Analysis

The field duplicate samples, LS-Blind Duplicate and LS-3, were not evaluated
for RPD criterion since they were not collected on the same day. Therefore, the
variability of the results cannot be evaluated for sampling and analysis accuracy and
precision. These data should be useful in determining the variability of the environmen-

tal system since the average RPD for the detected analytes is 81.0%.

Matrix Spike Analysis

A matrix spike sample was only collected with the samples collected on 5/3/93,
therefore matrix spike criteria were evaluated for the leachate samples using sample LS-
2. Matrix spike recovery criteria of 75.0% to 125.0% were exceeded for the
compounds tabulated below. A post digestion spike was also analyzed for selenium
which also exceeded the recovery criteria with a recovery of 46.5%. MS/MSD data

were evaluated and qualifiers were applied to the analytical results in accordance with
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USEPA guidance dated February 1989 not the September 1990 guidance. This
procedure was discussed and agreed upon with USEPA in a conference call held,
January 25, 1995. The qualifications and samples affected by these excursions are also

tabulated below.
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Analyte Spike Recovery Affected Samples Qualified Results

arsenic 20.6% LS-1 R
LS-2 R
LS-3 R
LS-Blind Duplicate R
copper 73.5% LS-1 3.0U)
LS-2 206 ]
LS-3 122 ]
- LS-Blind Duplicate 454.]
lead 49.1% LS-2 NA
LS-3 225 )
selenium 37.9% v LS-1 3.0U)
LS-2 30U)
LS-3 NA
LS-Blind Duplicate NA
zinc 13.4% LS-1 1270 J
LS-2 NA
LS-3 236 ]
LS-Blind Duplicate 75.1)

NA - sample previously qualified.

Furnace Post Digestion Spike Analysis

Post digestion spike recovery criteria of 85.0% to 115.0% were exceeded for
thallium in sample LS-1 Toe of Landfill/North with a recovery of 84.0%. Due to this
excursion the non-detected thallium result for this sample was approximated (UJ).

Post digestion spike recovery criteria of 85.0% to 115.0% were exceeded for
arsenic with recoveries of 116.1% and 78.3% for LS-2 and LS-3, respectively.
Qualification of sample data for these excursions was not required since the arsenic data
were determined to be unusable for exceeded matrix spike recovery criteria. Post
digestion spike recovery criteria were also exceeded for selenium with recoveries of
46.5%, 0.0%, and 76.6% for LS-2, LS-3, and LS-Blind Duplicate, respectively. The
non-detected selenium result for LS-3 was determined to be unusable (R) due to these
excursions. Non-detected results for LS-2 and LS-Blind Duplicate did not require‘

further qualification since they were previously qualified as approximated (UJ) for
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exceeding matrix spike recovery criteria. The thallium post digestion spike recovery
of 73.6% for LS-2 exceeded recovery criteria. Qualification of the thallium data for
this sample was not required since the detected result was previously approximated (J)

for having a concentration below the CRDL.

Overall Data Assessment

Overall, the laboratory performed inorga.nics analyses in accordance with the
requirements specified in the methods listed in Section 2.02. The majority of the
inorganics sample data have been determined to be usable for qualitative and
quantitative purposes. Results for several analytes were approximated based on CRDL =
standard analysis criteria. Detected results for several analytes were qualified with a
"U" based on calibration blank and equipment blank criteria. Detected results for
barium, chromium, lead, manganese, potassium, sodium, and zinc were approximated
for LS-2 based on ICSA solution A criteria. Detected mercury and nickel results for
LS-2, LS-3, and LS-Blind Duplicate were approximated based on laboratory duplicate
analysis criteria.

The field duplicate samples, LS-Blind Duplicate and LS-3, were not evaluated
for RPD criterion since they were not collected on the same day. Therefore, the
variability of the results cannot be evaluated for sampling and analysis accuracy and
precision. These data should be useful in determining the variability of the environmen-
tal system since the average RPD for the detected analytes is 81.0%.

Non-detected arsenic results for LS-1, LS-2, LS-3, and LS-Blind Duplicate were .
determined to be unusable based on matrix spike anal.ysis criteria. Copper, lead,
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selenium, and zinc data were also approximated for these samples based on matrix spike
analysis criteria.
The non-detected selenium result for LS-3 was determined to be unusable based

on furnace post digestion spike analysis criteria.

4.10.2 Target Compound List Volatiles Analysis

Three aqueous leachate samples were validated according to procedures in the
QAPP and Region I Laboratory Data Validation - Functional Guidelines for Evaluating
Organic Analyses, USEPA Region I, November 1988. The following QA/QC
parameters for method EPA 8240 were found to meet validation criteria: holding times, :
GC/MS instrument tuning, blank analysis, surrogate recovery, matrix spike/matrix spike
duplicate analysis, field duplicate analysis, internal standards recovery, tentatively
identified compounds, and system performance. Excursions from QA/QC criteria are

summarized below.

Initial Calibration

Initial calibration minimum RF criterion of greater than 0.05 was exceeded for
2-butanone on 1/26/93 and 5/13/93 with values of 0.02038 and 0.01581, respectively.
Due to these excursions non-detected sample results were qualified as unusable (R) for

the samples listed below.
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LS-1 Toe of Landfill North QC Trip Blank (1/28/93)

LS-2 LS-3
Field/Equipment Blank (5/3/93) QC Trip Blank (5/3/93)
LS-Blind Duplicate #1 QC Trip Blank (5/5/93)

Continuing Calibration

Minimum RF criterion was also exceeded for 2-butanone in the continuing
calibration standards analyzed on 2/8/93, 2/11/93, 5/15/93, 5/16/93, 5/18/93, and
5/23/93. Qualification of the affected samples was not required since they were
previously determined to be unusable for exceeding initial calibration minimum RF
criterion.

Continuing calibration %D criterion of less than 25% was exceeded for.
chloromethane (28.19%) on 2/8/93, acetone (31.61%) on 2/11/92, carbon tetrachloride
(27.10%) on 5/16/93, and vinyl acetate (26.77%) on 5/23/93. Sample qualification was
not required for these excursions since the %Ds were less than 50% and the affected
compounds were not detected in the samples.

Continuing calibration %D criterion was also exceeded for 2-butanone on 2/9/93
with a value of 271.9%. Although the %D value exceeded the 50% action level,
qualification of sample data was not required because the affected samples were
previously determined to be unusable for exceeding initial calibration minimum RF

criterion.
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Reference Standard Analysis

Reference standard recovery criteria of 81.9% to 110.6% for carbon disulfide
was exceeded in the reference standard analyzed on 2/8/92. This compound was
reanalyzed from NEAT solution in the following analytical batch analyzed on 2/9/92.

Qualification of sample data was not required since the reanalysis met recovery criteria.

Reference standard recovery data for 5/17/93 was not included in the data
package, but was supplied by the laboratory on 7/23/93. This standard exceeded
recovery criteria for acetone (60.0% to 140.0%) and carbon disulfide (81.9% to
110.6%). These compounds were reanalyzed from NEAT solutions in the following
analytical batch analyzed on 5/18/93. Qualification of the sample data was not required

since the reanalyses met recovery criteria.

Compound Identification and Quantitation
Sample LS-1 Toe of Landfill North required reanalysis with five fold dilution

to properly quantitate the trichloroethene concentration. Acetone and 1,2-dichloroethene
were detected in the undiluted sample, but only the 1,2-dichloroethene was reported in
the diluted sample since the acetone concentration was diluted beyond the detectable
range. Non-detected sample results and the detected acetone and 1,2-dichloroethene
results from the undiluted sample and the detected trichloroethene result from the

diluted sample were reported as a result of the validation.

Document Completeness
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Reference standard data for samples analyzed on 5/17/93 were not included in

the original data package, but were supplied by the laboratory on 7/23/93.

Overall Data Assessment

Overall, the laBoratory performed volatile organics analyses in accordance with
the requirements specified in the methods listed in Section 2.02. The majority of the
volatile organics sample data have been determined to be usable for qualitative and
quantitative purposes. Non-detected 2-butanone results were determined to be unusable
based on calibration minimum RF criteria.

Sample LS-1 Toe of Landfill North required reanalysis with five-fold dilution
to properly quantitate the trichloroethene concentration. Acetone and 1,2-dichloroethene
were detected in the undiluted sample, but only the 1,2-dichloroethene was reported in
the diluted sample since the acetone concentration was diluted beyond the detectable
range. Non-detected sample results and the detected acetone and 1,2-dichloroethene
results from the undiluted sample and the detected trichloroethene result from the
diluted sample were reported as a result of the validation.

Reference standard data for samples analyzed on 5/17/93 were not included in

the original data package, but were supplied by the laboratory on 7/23/93.
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4.10.3 Target Compound List Semivolatiles Analysis

Three aqueous leachate samples were validated according to procedures in the
QAPP and Region I Laboratory Data Validation - Functional Guidelines for Evaluating
Organic Analyses, USEPA Region I, November 1988. The following QA/QC
parameters for method EPA 8270 were found to meet validation criteria: holding times,
GC/MS instrument tuning, blank analysis, surrogate recovery, reference standard
analysis, internal standards recovery, compound identification and quantitation, system
performance, and documentation completeness. Excursions from QA/QC criteria are

summarized below.

Initial Calibration

Initial calibration maximum %RSD criterién of 30% was exceeded for 4-
chlorophenyl-phenylether (38.286%) and fluorene (34.118%) in the initial calibration
prepared on 4/30/93. Qualification of Sample results was not required since these
compounds were not detected in the affected sa.mplcs and the %RSDs were less than

50%.

Continuing Calibration

Continuing calibration maximum %D criterion of 25% was exceeded on 5/11/93
for 2,4-dinitrotoluene (25.24%), on 5/14/93 for 2,4-dinitrophenol (37.26%), and on
5/28/93 for bis(2-chloroisopropyl) ether (25.71%), benzoic acid (26.65%), and 2,4- .
dinitrophenol (32.61%). Qualification of sample data was not required since the %Ds
were less than 50% and these compounds were not detected in the samples.
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Matrix Spike/Matrix Spike Duplicate Analysis

The MSD analysis of sample LS-2 exceeded percent recovery criteria of 8.1%
to 76.2% for 4-nitrophenol and 88.2% to 116.2% for 2,4-dinitrotoluene with recoveries
of 2.0% and 29.0%, respectively. The non-detected sample result for 4-nitrophenol was
qualified as unusable (R) in the unspiked sample since the MSD recovery was less than
10%. The non-detected sample result for 2,4-dinitrotoluene was approximated (UJ) in

the unspiked since the recovery was less than the lower criteria limit but above 10%.

Field Duplicate Analysis

The sample location used for the blind duplicate analysis was LS-3. Duplicate . .

RPD criterion of less than 30% was exceeded for benzoic acid with a RPD value of
200.0%. Due to this excursion, the non-detected sample result for benzoic acid was

approximated (UJ) in sample LS-3 and the duplicate sample.

Tentatively Identified Compounds

Several tentatively identified compounds (TICs) were detected in the method
blanks. Sample TICs with relative retention times matching the retention times of the
TICs in the method blanks were qualified as unusable (R). Samples requiring

qualification are summarized below.
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Sample ID# TIC Retention Time (min)

Sample Blank

LS-1 Toe of Landfil/North 6.35 6.34
8.39 8.39

28.55 28.56

38.71 38.71

LS-2 7.23 7.10

' 8.38 8.36

9.59 9.61

26.34 26.31

LS-3 7.25 7.10

8.37 8.36

9.27 9.25

9.59 ' 9.61

Field/Equipment Blank (5/3/93) 7.30 7.10
9.28 9.25

26.30 26.31

LS Blind Duplicate #1 7.30 _ 7.10
8.40 8.36

9.30 9.25

9.64 9.61

26.35 26.31

Overall Data Assessment

Overall, the laboratory performed semivolatile organics analyses in accordance
with the requirements specified in the methods listed in Section 2.02. The majority of
the semivolatile organics sample data have been deteﬁnined to be usable for qualitative
and quantitative purposes. The non-detected sample result for 4-nitrophenol were
determined to be unusable and the non-detected result for 2,4-dinitrotoluene was
approximated for LS-2 based on matrix spike/matrix spike duplicate analysis criteria.
The non-detected benzoic acid results for sample LS-3 and the blind duplicate were
approximated based on field duplicate analysis criteria. Sample TICs with retention
times and mass spectral criteria matching TICs detected in the method blanks were

determined to be unusable (R) for several samples. .
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4.10.4 PCB/Pesticide Analysis

Three aqueous leachate samples were validated according to procedurés in the
QAPP and Region I Laboratory Data Validation - Functional Guidelines for Evaluating
Organic Analyses, USEPA Region I, November 1988. As a result of the validation no
excursions from the QA/QC criteria specified in Section 3.02 of this report were

observed.

4.11 Soil Borings Collected 2/2/93 Volatiles Analysis

One soil sample was validated according to procedures in the QAPP and Region I
Laboratory Data Validation - Functional Guidelines for Evaluating Organic Analyses, USEPA =
Region I, November 1988. The following QA/QC parameters for method EPA 8240 were
found to meet validation criteria: holding times, GC/MS instrument tuning, blank analysis,
surrogate recovery, matrix spike/matrix spike duplicate .émalysis, field duplicate analysis,
internal standards recovery, compound identification and quantitation, tentatively identified
compounds, percent solids determination and content, system performance, and documentation

completeness. Excursions from QA/QC criteria are summarized below.

Initial Calibration

Initial calibration minimum RF criterion of greater than 0.05 was exceeded for
2-butanone on 1/20/93 with a value of 0.04826. Due to this excursion the non-detected
sample results reported for W-24T (10°-12°) and Trip Blank (2/2/93) were determined .

to be unusable (R).
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Continuing Calibration

Continuing calibration %D criterion of less than 25% was exceeded for
chloromethane, acetone, 4-methyl-2-pentanone, and 2-hexanone on 2/10/93 and 2/11/93
with values that ranged from 31.61% to 39.02%. Due to these excursions the detected

acetone result for W-24T (10’-12’) was approximated (J).

Reference Standard Analysis

Reference standard recovery criteria were exceeded for vinyl chloride and
acetone with recoveries of 130.0% and 150.0%, respectively. Since these recoveries
were above the upper criteria limit only detected results required qualification.
Therefore, additional qualification of sample data was not required since the detected

acetone result was previously qualified for calibration excursions.

Overall Data Assessment

Overall, the laboratory performed volatile organics analyses in accordance with
the requirements specified in the methods listed in Section 2.01. The majority of the
volatile organics sample data have been determined to be usable for qualitative and
quantitative purposes. Non-detected 2-butanone results were determined to be unusable
for W-24T (10°-12’) and Trip Blank (2/2/93) based on calibration minimum RF
criterion. The detected acetone result for W-24T (10°-12’) was approximated based on

continuing calibration %D criteria.
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4.12 Soil Borings Collected 3/25/93 Volatiles Analysis

One soil sample was validated according to procedures in the QAPP and Region I
Laboratory Data Validation - Functional Guidelines for Evaluating Organic Analyses, USEPA
Region I, November 1988. The following QA/QC parameters for method EPA 8240 were
found to meet validation criteria: holding times, GC/MS instrument tuning, surrogate recovery,
matrix spike/matrix. spike duplicate analysis, field duplicate ahalysis, internal standards
recovery, compound identification and quantitation, tentatively identified compounds, percent
solids determination and content, system performance, and documentation completeness.

Excursions from QA/QC criteria are summarized below.

Initial Calibration

The initial calibration prepared for medium level soil/water samples exceeded
minimum RF criterion of greater than 0.05 for 2-butanone with a value of 0.01743.
Due to this excursion the detected sample result for 2-butanone reported for Equip-

ment/Field Blank was approximated (J).

Continuing Calibration

Continuing calibration minimum RF criterion of greater than 0.05 was also
exceeded for the medium soil/water calibration. Qualification of sample results was not
required since the associated samples were qualified for initial calibration excursions.

Continuing calibration %D criterion of less than 25.0% was exceeded for acetone
with a value of 25.82% for the medium soil/water calibration. Due to this excursion
the detected acetone result for Equipment/Field Blaﬁk was approximated (J).
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Continuing calibration %D criterion was also exceeded for the low level soil
calibration for chloromethane, methylene chloride, acetone, 2-butanone, and 4-methyl-2-
butanone with values that ranged from 25.54% to 49.11%. Qualification of sample data
was not required since the %Ds were less than 50.0% and these compounds were not

detected in the associated samples.

Equipment Blank Analysis

Acetone and 2-butanone were detected in the Equipment/Field Blank sample at
concentrations of 26 ug/L and 83 ug/L, respectively. Sample data did not require

qualification since these compound were not detected in the associated soil samples.

Reference Standard Analysis

The reference standard analyzed for low level soils exceeded recovery criteria
of 55.0% to 135.7% for vinyl acetate with a recovery of 25.0%. Due to this excursion
the non-detected sample results reported for vinyl acetate were approximated (UJ) for

W-23T (4’-6’), Blind Duplicate #1, and Trip Blank (3/25/93).

Overall Data Assessment

Overall, the laboratory performed volatile organics analyses in accordance with
the requirements specified in the methods listed in Section 2.01. These data have been
determined to be usable for qualitative and quantitative purposes. The detected sample
result for 2-butanone reported for Equipment/Field Blank was approximated based on
calibration minimum RF criteria. The detected aéetone result for Equipment/Field
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Blank was also approximated based on calibration %D criteria. Non-detected sample
results reported for vinyl acetate were approximated for W-23T (4°-6”), Blind Duplicate

#1, and Trip Blank (3/25/93) based on reference standard analysis criteria.

4.13 Round II Sediment Program

4.13.1 Target Analyte List Inorganics Analysis

QA/QC parameters for TAL inorganic analyses were evaluated for sixteen
sediment samples according to the QAPP and the Region I Laboratory Data Validation
- Functional Guidelines for Evaluating Inorganics Analyses, USEPA Region I, February
1989. The following QA/QC parameters were found to meet validation criteria: holding .
times, initial and continuing calibration, CRDL standard analysis, field duplicate
analysis, laboratory control sample analysis, percent solids quantitation and content,
quarterly detection limit verification and ICP interelement correction factors, and

documentation completeness. Excursions from QA/QC criteria are summarized below.

Calibration Blank Analysis

Continuing calibration blank number three contained aluminum, antimony,
cadmium, and léad at concentrations greater than their IDLs. Blank action levels for
these analytes were calculated for the sediment sampies using a density value of 1 g/mL
for water and the percent solids of the associated samples. Detected concentrations in
the associated samples less than the blank action level were qualified with a "U". .

Samples that required qualification for these excursions are tabulated below.

Sample Analyte Qualifier
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Equipment Blank #1-2 aluminum U
. antimony

SED-01A-2 cadmium U

SED-01B-2 cadmium U

SED-013-2 cadmium U

SED-08-2 antimony 8)

Preparation Blank Analysis

The water preparation blank contained concentrations of aluminum, antimony,
beryllium, cadmium, manganese, sodium, and zinc that were greater than their IDLs.
Due to these excursions the detected beryllium, manganese, and zinc results for

Equipment Blank #1-2 and Equipment Blank #2-2 were qualified with a "U".

ICP Interference Check Sample Analysis

The interference check sample (ICSA) solution A contained concentrations of
barium, beryllium, cobalt, chromium, copper, manganese, vanadium, and zinc which
~ were greater than their IDLs. Potassium was detected in solution A at a negative
concentration greater than two times the absolute value of the IDL. Due to these
excursions detected results for these analytes and non-detected potassium results were
approximated for samples containing one or more of the interfering analytes (aluminum,
calcium, iron, or magnesium) at concentrations greater than half the ICSA concentra-
tions. The following samples were qualified for these excursions; SED-08-2, SED-09-2,

* and SED-010-2.

Matrix Spike Analysis
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Matrix spike recovery criteria of 75.0% to 125.0% were exceeded for selenium

with a recovery of 3.7%. Samples qualified for this excursion are tabulated below.

Matrix Spike
Sample ID# Analyte Affected Samples Qualified Result
SED-014-2 selenium SED-04-2 051)
: SED-05-2 R
SED-06-2 R
SED-07-2 040
Blind Duplicate #1-2 1517
SED-02-2 0611
SED-09-2 1917
SED-011-2 1.7
SED-012-2 R
SED-03-2 21J
SED-015-2 R
SED-014-2 1.51]
SED-010-2 1517
SED-01B-2 0.63 1]
SED-013-2 30J
SED-01A-2 R
SED-08-2 ’ J

Laboratory Duplicate Analysis

Duplicate RPD criterion of less th#n 35.0% for soil/sediment samples was
exceeded for mercury and selenium with values of 200.0% and 107.1%, respectively.
Detected mercury results were approximated (J) for SED-05-2, SED-O6-2, SED-011-2,
SED-012-2, and SED-014-2. Qualification of selenium results was not required since

they were previously qualified for matrix spike excursions.
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Furnace Duplicate Analysis

Furnace duplicate analysis percent relative standard deviation (%RSD) criterion
of less than 20.0% was exceeded for thallium for SED-05-2, SED-012-2 and SED-01A-
2. Due to these excursions the detected thallium results for these samples were

approximated (J).

Furnace Analytical Spike Analysis

Furnace analytical spike recovery criteria of 85.0% to 115.0% were exceeded for
thallium for Blind Duplicate #1-2, SED-02-2, SED-09-2, SED-011-2, SED-08-2 and
SED-010-2. Due to these excursions the detected and non-detected thallium results for .

these samples were approximated.

Method of Standard Additions Analysis

Method of standard additions analysis minimum correlation coefficient criterion
of greater than 0.995 was exceeded for selenium aﬁd lead for SED-011-2 and SED-
01B-2, respectively. The detected lead result for SED-01B-2 was approximated (J) due
to this excursion. Additional qualification of the selenium result for SED-011-2 was

not required since it was previously qualified for matrix spike excursions.

ICP Serial Dilution Analysis

ICP serial dilution %D criterion of less than 15.0% was exceeded for beryllium,
and copper with values of 100.0% and 18.7%, respectively. Due to these excursions
detected results for these analytes were approximated for the samples listed below.
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SED-04-2 SED-05-2 SED-06-2 SED-07-2

Blind Duplicate #1-2 SED-02-2 SED-09-2 SED-011-2
SED-012-2 SED-03-2 SED-015-2 SED-014-2
SED-010-2

Element Quantitation and Reported Detection Limits
Detected sample results that were greater than the IDLs but less than the CRDLs

which were identified by the laboratory with a "B" qualifier were qualified as

approximated (J).

Overall Data Assessment

Overall, the laboratory performed inorganics analyses in accordance with the = .

requirements specified in the methods listed in Section 2.01. The majority of the
inorganics sample data have been determjned to be usable for qualitative and
quantitative purposes. Detected results for several analytes were qualified with a "U"
based on calibration and préparation blank criteria. Resulfs for several analytes detected
in the ICSA solution A at positive and negative concentrations were approximated for
SED-08-2, SED-0902, and SED-010-2. Non-detected selenium results were determined
to be unusable and detected selenium results were approximated based on matrix spike
analysis criteria. Detected mercury results were approximated for SED-05-2, SED-06-2,
SED-011-2, SED-012-2, and SED-014-2 based on laﬁoratory duplicate analysis criteria.
Detected thallium results were approximated for SED-05-2, SED-012-2, and SED-01A-
2 based on furnace duplicate analysis criteria. Sample results for thallium, beryllium,
and copper were also approximated based on furnacg‘ analytical spike analysis and ICP
serial dilution analysis criteria.
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4.13.2 Target Compound List Volatiles Analysis

Sixteen sediment samples were validated according to procedures in the QAPP
and Region I Laboratory Data Validation - Functional Guidelines for Evaluating
Organic Analysés, USEPA Region I, November 1988. The following QA/QC
parameters for method EPA 8240 were found to meet validation criteria: holding times,
GC/MS instrument tuning, surrogate recovery, matrix spike/matrix spike duplicate
analysis, reference standard analysis, internal standards recovery, compound identifica-
tion and quantitation, tentatively identified compounds, percent solids deteﬁninaﬁon and
content, systerri performance, and documentation completeness. Excursions from

QA/QC criteria are summarized below.

Initial Calibration

TCL compound initial calibration criteria were met for the low level soil and
medium level soil/water calibrations with the exception of 2-butanone for both
calibrations. The RF of 0.04514 on 4/20/93 for the low level soil calibration and the
RFs of 0.03911 and 0.02841 on 3/12/93 and 4/22/93, respectively for the medium level
soil/water calibrations exceeded the minimum criterion of 0.05. Due to these excursion
non-detec;ted sample results for 2-butanone were determined to be unusable (R) and
detected results were qualified as approximate (J). The associated samples and the

qualified sample results are tabulated below.

Sample ID Qualified Result
SED-04-2 R
SED-05-2 R
SED-06-2 R
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Sample ID Qualified Result

SED-07-2 R
Trip Blank R
Blind Duplicate #1-2 R
SED-02-2 72U
SED-09-2 R
SED-011-2 R
SED-012-2 75U
SED-03-2 R
SED-015-2 29U
SED Equipment/Field Blank #1-2 311]
SED-014-2 | R
SED-010-2 R
SED-01B-2 R
SED-013-2 R
SED-01A-2 R
SED-08-2 29 UJ
SED Equipment/Field Blank #2-2 : " 39

Continuing Calibration

Continuing calibration minimum RF criterion was exceeded for 2-butanone in
medium level soil/water and the low level soil calibration standards analyzed on
4/21/93, 4/22/93, 4/23/93, 4/14/93, and 4/27/93. Qualification of sample data was not
required for these excursions since the affected samples were previously cjualiﬁed for
exceeding minimum RF criterion in the initial calibrations.

Continuing calibration %D criterion of less than 25% was exceeded for acetone,
chloromethane, vinyl acetate, and 2-hexanone in the medium level soil/water

calibrations analyzed on 4/14/93 and 4/20/93. Qualification of sample results due to
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these excursions was not required since the %Ds ranged from 25.24% to 42.30% and

these compounds were not detected in the associated samples.

Blank Analysis

Method blanks, equipment blanks and trip blanks were analyzed at the frequency
required in the QAPP. The equipment blanks, SED Equipment/Field Blank #1-2 and
SED Equipment/Field Blank #2-2, contained 31 ug/L and 39 ug/L, respectively of 2-
butanone. Blank action level of five times these blapk concentrations were calculated
using a value of 1.0 g/mL for the density of water and were corrected for dry weight
using the percent solids of the affected samples. Dilutions and differences between
sample and blank weights or volumes were taken into account when applying blank
actions. Detected 2-butanone results in the affected samples that were less than the
action level were qualified with a "U" indicating that the sample results may reflect
contamination during sampling. The following samples were qualified for blank

contamination: SED-2-02, SED-012-02, SED-08-2, and SED-015-02.

Field Duplicate Analysis

Field duplicate analysis was performed using Blind Duplicate #1-2 and SED-07-
2 for the duplicate samples. Field duplicated relative percent difference (RPD) criterion
of less than 50% was exceeded for tetrachloroethene (66.7%). Due to this excursions
the detected tetrachloroethene results for SED-07-2 and Blind Duplicate #1-2 were

approximated (J).
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Overall Data Assessment

Overall, the laboratory performed volatile organics analyses in accordance with
the requirements specified in the methods listed in Section 2.01. The majority of the
volatile organics sample data have been determined to be usable for qualitative and
quantitative purposes. Non-detected results were determined to be unusable and
detected results were approximated for 2-butanone -based on calibration minimum RF
criteria. Detected 2-butanone results for SED-02-2, SED-012-2, SED-08-2, and SED-
015-2 were qualified with a "UJ" based on calibration RF criteria and equipment blank
criteria. Detected tetrachloroethene results for SED-07-2 and Blind Duplicate #1-2 were

approximated based on field duplicate criteria.

4.13.3 Target Compound List Semivolatil_es Analysis

Fourteen sediment samples were validafed according to procedures in the QAPP
and Region I Laboratory Data Validation - _F unctional Guidelines for Evaluating
Organic Analyses, USEPA Region I, November 1988. The following QA/QC
parameters for method EPA 8270 were found to meet validation criteria: holding times,
GC/MS instrument tuning, matrix spike/matrix spike duplicate analysis, field duplicate
analysis, internal standards recovery, compound identification and quantitation, percent
solids determination and content, system performance, and documentation completeness.

Excursions from QA/QC criteria are summarized below.
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Initial Calibration

The initial calibration analyzed on 4/30/93 exceeded minimum %RSD criterion

of less than 30% for 4-chlorophenyl-phenylether (38.286%) and fluorene (34.118%).

Qualification of sample data was not required since the %RSD was less than 50% and

these compounds were not detected in the associated samples.

Continuing Calibration

Continuing caiibration %D criterion of less than 25% was also exceeded for the

continuing calibrations and compouhds listed below. Qualification of sample results

was not required since these compounds were not detected in the affected samples and =

the %Ds were less than 50%.

Date Analyzed

4/21/93

4/26/93

4/30/93
5/4/93

5/5/93

Compound .

2-nitroaniline
4-nitrophenol

2,4-dinitrophenol
4-nitrophenol

- 2,4-dinitrophenol

N-nitrosodimethylamine
hexachlorocyclopentadiene
2,4,6-tribromophenol
pentachlorophenol

hexachlorobutadiene
hexachlorocyclopentadiene
2,4-dinitrophenol
2,4,6-tribromophenol
pentachlorophenol
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26.73
33.30

31.29
25.16

37.73

27.50
3141
26.62
27.04

27.39
38.46
31.36
27.12
27.66
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Blank Analysis

The soil method blank extracted on 4/19/93 contained bis(2-ethylhexyl) phthalate
at a concentration of 110 ug/Kg. Qualification of sample results was not required since

bis(2-ethylhexyl) phthalate was not detected in the associated samples.

Surrogate Recovery

Surrogate recovery criteria specified in the QAPP were exceeded for sample
SED-05-2. Surrogate recoveries and recovery criteria specified in the QAPP “are
tabulated below for this sample. Non-detected sample results for both acid and
base/neutral fractiéns were determined to be unusable (R) and detected results were

approximated (J) in this sample due to these excursions.

Surrogate YeRecovery %Recovery Criteria
nitrobenzene-d5 1.0 478 to 113.6

2-fluorophenol 4.0 56.1 to 102.0

Reference Standard Analysis

The soil reference sample extracted on 4/16/93 exceeded recovery criteria of
22.0% to 123.0% for 2,4-dinitrophenol and 44.0% to 134.0% for 4,6-dinitro-2-
methylphenol with recoveries of 11.0% and 26.0%, respectively. Due to these
excursions the non-detected sample results for these compound were approximated (UJ)

for the samples listed below.

SED-04-2 SED-07-2 Blind Duplicate #1-2
SED-02-2 SED-09-2 ’ SED-011-2
SED-012-2 SED-03-2 SED-014-2
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Tentatively Identified Compounds

Several tentatively identified compounds (TICs) were detected in the method
blanks. Sample TICs with relative retention times matching the retention times of the
TICs in the method blanks were determined to be unusable (R). Samples requiring

qualification are summarized below.

TIC Retention Time (min)

Sample ID# Sample Blank
SED-04-2 4.59 457
6.05 6.05
6.82 6.83
26.72 26.72
31.51 31.50
SED-05-2 26.69 : ' 26.72
31.49 31.50
SED-07-2 4.59 4.57
542 546
6.05 6.05
6.82 6.83
26.77 26.72
Blind Duplicate #1-2 4.59 4.57
6.05 : 6.05
6.81 6.83
26.72 26.72
31.50 31.50
SED-02-2 6.83 6.83
31.51 _ 31.50
SED-09-2 4.59 4.57
6.05 6.05
6.81 , 6.83
31.51 31.50
SED-011-2 6.81 6.83
31.51 31.50
SED-012-2 6.80 6.83
26.72 26.72
31.51 - 31.50
SED-03-2 4.55 4.57
6.79 : 6.83
26.69 26.72
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TIC Retention Time (min)

Sample ID# Sample Blank
SED-014-2 455 457
5.46 5.46
6.02 6.0
6.79 _ 6.83
26.70 26.72
31.48 31.50
SED Equipment/Field Blank #1-2 5.28 5.31
6.06 6.08
6.75 6.78
SED-010-2 453 4.62
6.74 6.81
SED-01B-2 453 4.62
6.73 6.81
SED-013-2 453 4.62
6.74 6.81
SED-01A-2 6.50 : 6.81
SED-08-2 6.50 6.81
SED Equipment/Field Blank #2-2 6.66 ' 6.66
26.96 26.95
30.82 30.81
30.94 . 30.93

Overall Data Assessment

Overall, the laboratory performed semivolatiie organics analyses in accordance
with the requirements specified in the methods listed in Section 2.01. The majority of
the semivolatile organics sample data have been determined to be usable for qualitative
and quantitative purposes. Non-detected results were determined to be unusable and
detected results were approximated for all compound for SED-05-2 based on surrogate
recovery criteria. Results were approximated for 2,4 -dinitrophenol and 4,6-dinitro-2-
methylphenol for several samples based on reference standard analysis criteria. Sample
TICs with retention times and mass spectral criteria matching TICs detected in the -

method blanks were determined to be unusable (R) for several samples.
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4.13.4 PCB/Pesticide Analysis

Fourteen sediment samples were validated according to procedures in the QAPP
and Region I Laboratory Data Validation - Functional Guidelines for Evaluating
Organic Analyses, USEPA Region I, November 1988. The following QA/QC
parameters for method EPA 8080 were found to meet validation criteria: holding times,
instrument pe;formance, blank analysis, surrogate recovery, matrix spike/matrix spike
duplicate analysis, field duplicate analysis, reference standard analysis, percent solids
analysis, compound identification and quantitation, and documentation completeness.

Excursions from QA/QC criteria are summarized below.

Initial Calibration

Initial calibration %RSD criterion of less than 10% was exceeded for several of
the PCB/pesticide compounds for both the primary and confirmation columns.
Compounds that exceeded %RSD criterion that resulted in the qualification of sample

data are tabulated below.

Compound %RSD Affected Sample Qualified Resuit
4,4-DDT 11.01 SED-05-2 64
Aroclor 1254 13.61 (peak #2) SED-02-2 - 74 ]

Continuing Calibration

Continuing calibration %D criterion of less than 15% was exceeded for several
PCB/pesticide compounds. Qualification of sample data for these compounds was not
required since they were not detected in the affected samples or the associated samples.
were previously qualified for initial calibration excursions.
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Overall Data Assessment

Overall, the laboratory performed pesticide/PCB analyses in accordance with the
requirements specified in the methods listed in Secfion 2.01. These data have been
determined to be usable for qualitative and quantitative purposes. Detected results for
4,4’-DDT and Aroclor 1254 were approximated for SED-05-2 and SED-02-2,

respectively based on initial calibration %RSD criteria.

4.14 Round II Surface Water Program

4.14.1 Target Analyte List Inorganics Analysis
QA/QC parameters for TAL inorganic analyses were evaluated for fifteen

surface water samples according to the QAPf and the Region I Laboratory Data
Validation - Functional Guidelines for Evaluqﬁng Inorganics Analyses, USEPA Region
I, February 1989. The following QA/QC parametérs were found to meet validation
criteria: holding times, initial and continuing calibration, CRDL standard analysis,
matrix spike analysis, laboratory duplicate analysis, field duplicate analysis, laboratory
control sample analysis, ICP serial dilution analysis, quarterly detection limit
verification and ICP interelement correction factors, and documentation completeness.

Excursions frorh QA/QC criteria are summarized below.
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Blank Analysis

Calibration and preparation blanks contained several analytes at concentrations
above their IDLs. Blank concentrations were multiplied by a factor of five to generate
a blank‘ action level. Sample concentrations below the blank action level were qualified
with a "U". Detected sample concentrations above the blank action level were not

qualified. Analytes detected in the blanks and the samples affected are tabulated below.

Blank Concentration
Blank ID# Analyte (ng/L) Affected Samples Qualifier

preparation aluminum 38.130 SW-07-2 U
SW-03-2
Sw-012-2
SW-011-2
SW-02-2
SW-09-2
SW-014-2
SwW-015-2
Sw-010-2

preparation beryllium 1.990 SW-06-2 U
SW-02-2
SwW-09-2
SW-08-2
SW-010-2

preparation zinc 6.980 SW-04-2 U
SW-Blind Duplicate #1-2
SW-07-2
SW-05-2
SW-06-2
SW-03-2
SW-012-2
SW-011-2
SW-02-2
SW-09-2
SW-014-2
SW-015-2
SW-010-2
SW-018-2
Sw-013-2
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Blank Concentration
Blank ID# Analyte (ug/L) Affected Samples Qualifier

CCB #2 antimony 334 SW-06-2 U
SW-03-2
SW-012-2
SW-011-2
SW-02-2
SW-09-2
SW-015-2
SW-08-2
SW-010-2
SW-018-2
SW-013-2

CCB #9 - selenium 36 SW-04-2 U
SW-05-2
SW-03-2

ICP Interference Check Sample Analysis

The interference check sample (ICSA) solution A contained concentrations of
barium, beryllium, cobalt, chromium, copper, manganese, silver, sodium, and vanadium
which were greater than their IDLs. Potassium was detected in solution A at a negative
concentration greater than two times the absolute value of the IDL. Due to these
excursions detected results for these analytes and non-detected potassium results were
approximated for samples containing one or more of the interfering analytes (aluminum,
calcium, iron, or magnesium) at concentrations greater than half the ICSA concentra-

tions. Sample SW-08-2 was qualified for these excursions.

Furnace Duplicate Analysis

Furnace duplicate analysis percent relative standard deviation (%RSD) criterion
of less than 20.0% was exceeded for selenium for samples SW-04-2 and SW-05-2. The

non-detected sample results for these samples were qualified as approximate (UJ) for
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the %RSD excursions since the detected results for these samples were previously

qualified with a "U" due to continuing calibration blank contamination.

Furnace Post Digestion Spike Analysis

Furnace spike recovery criteria of 85.0% to 115.0% were exceeded for arsenic
with a recovery of 76.7% for SW-013-2 and for thallium with a recovery of 80.8%.
Due to these excursions the non-detected results for arsenic and thallium were
approximated (UJ) for SW-013-2 and SW-04-2, respectively.

Furnace spike recovery criteria were also exceeded for selenium for samples
SW-018-2 and SW-013-2 with recoveries of 75.2% and 58.5%. Due to these
excursions the non-detected selenium results reported for these samples were

approximated (UJ).

Element Quantitation and Reported Detection Limits
Detected sample results that were greater than the IDLs but less than the CRDLs

which were identified by the laboratory with a "B" qualifier were qualified as

approximated (J).

Overall Data Assessment

Overall, the laboratory berformed inorganics analyses in accordance with the
requirements specified in the methods listed in Section 2.02. These data have been
determined to be usable for qualitative and quantitative purposes. Detected results for
several analytes were qualiﬁed- with a "U" based calibration and preparation blank
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criteria. Several analytes detected in the ICSA solution A at positive and negative
concentrations were approximated for SW-08-2. Selenium results for SW-04-2 and
SW-05-2 that were previously qualified with a "U" were approximated based on furnace
duplicate analysis criteria. Results for arsenic, selenium, and thallium were approximat-

ed for several samples based on furnace post digestion spike analysis criteria.

4.14.2 Target Compound List Volatiles Analysis

Ten surface water samples were validated according to procedures in the QAPP
and Region I Laboratory Data Validation - Functional Guidelines for Evaluating
Organic Analyses, USEPA Region I, November 1988. The following QA/QC . .
parameters for method EPA 8240 were found tp meet validation criteria: holding times,
GC/MS instrument tuning, blank analysis, surrogate recovery, matrix spike/matrix spike
duplicate analysis, reference standard analysis, field duplicate analysis, internal
standards recovery, compound identification and quantitation, tentatively identified
compounds, system performance, and documentation completeness. Excursions from

QA/QC criteria are summarized below.

Initial Calibration

Initial calibration minimum RF criterion of greater than 0.05 was exceeded for
2-butanone on 3/12/93 and 4/24/93 with values of 0.03911 and 0.02841, respectively.
Due to these excursions non-detected 2-butanone results were qualified as unusable (R)

for the samples listed below.

SW-04-2 SW-Blind Duplicate #1-2 SW-07-2
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SW-05-2 , SW-012-2 SW-011-2
SW-09-2 SW-014-2 Trip Blank (4/14/93)
SW-08-2 SW-10-2 SW-013-2

Continuing Calibration

Minimum RF criterion of greater than 0.05 was also exceeded for 2-butanone
in the continuing calibration standards analyzed on 4/14/93, 4/16/93, 4/19/93, 4/20/93
and 4/27/93. Qualification of sample data due to these excursions was not required
since the affected data were previously qualified for exceeding initial calibration
minimum RF criterion.

Continuing calibration %D criterion of less than 25% was exceeded for acetone,
chloromethane, vinyl acetate, and 2-hexanone in the calibrations analyzed on 4/14/93,
4/16/93, 4/19/93 and 4/20/93. Qualiﬁcation‘of samble results due to these excursions
was not required since the %Ds ranged from 25.24% to 42.30% and these compounds

were not detected in the associated samples.

Overall Data Assessment

Overall, the laboratory performed volatile organics analyses in accordance with
the requirements specified in the methods listed in Section 2.02. The majority of the
volatile organics sample data have been determined to be usable for qualitative and
quantitative purposes. Non-detected 2-butanone results were determined to be unusable

based calibration minimum RF criterion.

4.14.3 Target Compound List Semivolatiles Analysis

FINAL October 1995 (5271.001) O’Brien & Gere Engineers
156



Thirteen surface water samples were validated according to procedures in the
QAPP and Region I Laboratory Data Validation - Functional Guidelines for Evaluating
Organic Analyses, USEPA Region I, November 1988. The following QA/QC
parameters for method EPA 8270 were found to meet validation criteria: holding times,
GC/MS instrument tuning, blank analysis, matrix spike/matrix spike duplicate analysis,
field duplicate analysis, internal standards recovery, compound identification and
quantitation, system peﬁo@mce, and documentation completeness. Excursions from

QA/QC criteria are summarized below.

Initial Calibration

The initial calibration e;nalyzed on 4/30/93 exceeded minimum %RSD criterion
of less than 30% for 4-chlorophenyl-phenylether (38.286%) and fluorene (34.118%).
Qualification of sample data was not required since the %RSD was less than 50% and

these compounds were not detected in the associated samples.

Continuing Calibration

Continuing calibration %D criterion of less than 25% was also exceeded for the
continuing calibrations and compounds listed below. Qualification of sample results
was not required since these compounds were not detected in the affected samples and

the %Ds were less than 50%.

Date Analyzed Compound ' %D
4/21/93 2-nitroaniiine 26.73
4-nitrophenol 33.30
4/26/93 2,4-dinitrophenol 3129
: 4-nitrophenol 25.16
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Date Analyzed Compound . %D

4/30/93 2,4-dinitrophenol 37.73

" 5/4/93 N-nitrosodimethylamine 27.50
hexachlorocyclopentadiene 3141

2,4,6-tribromophenol 26.62

pentachlorophenol ! 27.04

5/5/93 hexachlorobutadiene 27.39
hexachlorocyclopentadiene 38.46

2,4-dinitrophenol 31.36

2,4,6-tribromophenol 27.12

pentachlorophenol 27.66

Surrogate Recovery

Surrogate recovery criteria of 41.0% to 111.0% for 2-fluorophenol and 45.0%
to 115.0% for 2,4,6-tribromophenol were exceeded for SW-Blind Duplicate #1-2 with
recoveries of 32.0% and 40.0%, respectively. Due to these excursions the non-detected | ’

sample results reported for the acid extractable compounds were approximated (UJ).

Reference Standard Analysis

Diethylphthalate exceeded recovery criteria of 43.0% to 126.0% with a recovery '
of 32.0% for the reference standard extracted on 4/20/93. Due to this excursion the
non-detected sample results reported for SW-08-2, SW-010-2, SW-018-2, and SW-013-

2 were approximated (UJ).

Tentatively Identified Compounds

Several tentatively identified compounds (TICs) were detected in the method
blanks. Sample TICs with relative retention times matching the retention times of the
TICs in the method blanks were qualified as unusable (R). Samples requiring

qualification are summarized below.
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Sample ID# TIC Retention Time (min)

Sample Blank
SW-04-2 5.29 5.31
6.05 6.08
6.74 _ 6.78
SW-Blind Duplicate #1-2 527 5.31
. 6.00 6.08
6.69 6.78
SW-07-2 6.73 6.78
SW-05-2 5.37 5.31
6.77 6.78
SW-03-2 7.06 7.01
8.41 8.41
SW-012-2 7.07 7.01
8.40 8.41
SW-011-2 7.07 7.01
8.41 8.41
SW-02-2 7.04 7.01
8.41 841
SW-09-2 7.08 . 7.01
8.40 8.41
SW-014-2 710 - 7.01
. 8.40 8.41
SW-08-2 6.64 6.66
26.96 26.95
30.80 30.81
30.92 30.93
SW-010-2 6.64 ' : 6.66
26.94 26.95
30.80 30.81
30.93 30.93
SW-018-2 6.65 6.66
26.94 26.95
30.80 30.81
30.93 30.93
SW-013-2 6.65 - 6.66
26.94 26.95
30.80 30.81
30.94 30.93
Overall Data Assessment
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Overall, the laboratory performed semivolatile organics analyses in accordance
with the requirements specified in the methods listed in Section 2.02. The majority of
the semivolatile organics sample data have been determined to be usable for qualitative
and quantitative purposes. Results for the acid extractable compounds for SW-Blind
Duplicate #1-2 were approximated based on surrogate recovery criteria. Diethylphtha-
late results were approximated for SW-08-2, SW-010-2, SW-018-2, and SW-013-2
based on reference standard analysis criteria. Sample TICs with retention times and
mass spectral criteria matching TICs detected in the fnethod blanks were determined to

be unusable (R) for several samples.

4.14.4 PCB/Pesticide Analysis

‘Thirteen water samples were validated according to procedures in the QAPP and
Region I Laboratory Data Validation - Functional Guidelines for Evaluating Organic
Analyses, USEPA Region I, November 1988. The following QA/QC parameters for
method EPA 8080 were found to meet validation criteria: holding times, instrument
performance, blank analysis, surrogate recovery, matrix spike/matrix spike duplicate
analysis, field duplicate analysis, reference standard analysis, compound identification
and quantitation, and documentation completeness. Excursions from QA/QC criteria

are summarized below.

Initial Calibration
Initial calibration %RSD criterion of less than 10% was exceeded for several of
the PCB/pesticide compounds with values that ranged as high as 19.52% Qualification
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of sample data for these compounds was not required since they were not detected in

the associated samples.

Continuing Calibration

Continuing calibration %D criterion of less than 15% was exceeded for endrin,
4,4°-DDD, 4,4’-DDT, and methoxychlor. Qualification of sainple data for these

compounds was not required since they were not detected in the affected samples.

Overall Data Assessment

Overall, the laboratory performed pesticide/PCB analyses in accordance with the
requirements specified in the methods listed in Section 2.02. These data have been
determined to be usable for qualitative and quantitative purposes. Minor excursions that
did not result in the qualification of data were observed for initial and continuing

calibration criteria.
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4.15 Round I Ground Waters

4.15.1 Target Analyte List Inorganics Analysis

QA/QC parameters for TAL inorganic analyses were evaluated for seventy-one
water samples according to the QAPP and the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses, USEPA Region I, February
1989. The following QA/QC parameters were found to meet validation criteria: holding
times, initial and continuing calibration, CRDL standard analysis, quarterly detection
limit verification and ICP interelement correction factors, and documentation

completeness. Excursions from QA/QC criteria are summarized below.

Preparation Blank Analysis

The preparation blanks contained concentrations of various analytes that were
greater than their IDLs. Potassium was detected in several blanks at both positive and
negative concentrations that were greater than twice the absolute value of the IDL.
Detected and non-detected potassium results for-samples associated with blanks
exhibiting negative concentrations were approximated (J, UJ) due to these excursions.
Blank action levels wefe calculated for the analytes with positive concentrations at five
times the blank concentration. Detected sample results that were less than the blank
action level were qualified with a "U". Detected results that were greater than the blank
action level did not require qualification. The blanks containing analytes above their

IDLs and the qualifications applied to the associated samples are tabulated below.

Concentration :
Blank Sample ID Analyte (ug/L) Affected Samples Qualifier
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PB052793W2 aluminum

potassium

vanadium

PB052893W1 potassium
PB060293W1 aluminum

magnesium

potassium

348

29.3

6.0

-1599.1
40.5

4.7
1648.2
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W-23T-1-F U
W-24T-1-F
Field Blank #1-1-F
SBW-10-1-F
W-0181-1-F
Blind Duplicate #1-1-F

W-08/S1-1-F

W-09/S1-1-F

W-25S51-1-F

W-23T-1-F u
W-24T-1-F
Field Blank #1-1-F
SBW-10-1-F
W-01S81-1-F
Blind Duplicate #1-1-F

W-08/81-1-F

W-09/81-1-F

W-25S1-1-F

W-23T-1-F U
W-24T-1-F
Field Blank #1-1-F
SBW-10-1-F
W-01S1-1-F
Blind Duplicate #1-1-F
W-08/S1-1-F
W-09/S1-1-F
W-2551-1-F

Field Blank #1-1 uJ

SBW-21-1-F U
Equipment Blank #2-1-F
W-12/81-1-F
W-03-1-F.
W-02-1-F
W-05-1-F
W-06S-1-F
W-22/81-1-F
W-04D-1-F
W-06D-1-F
W-07/S1-1-F

Equipment Blank #2-1-F U

Equipment Blank #2-1-F U
W-12/§1-1-F
W-03-1-F
W-02-1-F
W-03/82-1-F
W-05-1-F
W-06S-1-F
W-22/81-1-F
W-06S-1-F
W-07/S1-1-F
W-04D-1-F
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silver 6.3 SBW-21-1-F U
W-12/81-1-F
W-06S-1-F
W-06D-1-F
W-07/81-1-F

vanadium 7.4 SBW-21-1.F U

W-12/81-1-F
W-03-1.F
W-04S-1-F
W-02-1-F

W-03/52-1-F
W-05-1-F
W-06S-1-F

- W-22/81-1-F
W-04D-1-F
W-06D-1-F

W-07/81-1-F

PB060393W1 aluminum 429 Equipment Blank #2-1 U
calcium 1001.5 Equipment Blank #2-1 U

copper 15.9 Equipment Blank #2-1 0)
W-03-1
W-02-1
Blind Duplicate #2-1

- W-05-1

W-06S-1

W-22/81-1

W-04D-1

W-07/S1-1

iron 313 Equipment Blank #2-1 0)

lead 13 SBW-21-1 U
Equipment Blank #2-1
Blind Duplicate #2-1

magnesium 81.6 Equipment Blank #2-1
manganese 1.2 Equipment Blank #2-1

sodium 1410.8 Equipment Blank #2-1
W-12/81-1
W-05-1
W-06S-1
W-06D-1
Ww-07/81-1

vanadium 8.6 W-03-1 0)
W-02-1
Blind Duplicate #2-1
W-05-1
W-22/81-1
W-04D-1
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PB060893W1 potassium -1527.4 Pump/Field Equipment Blank #1-1 uJ
' W-25DI-1
W-258I-1
W-01B-1
W-09SI-1
Ryder Spring-1
W-09SI-1

PB061593W3 aluminum 418 W-01B-1-F U
' W-07SI-1-F
W-09B-1-F
Ryder Spring-1-F
W-09SI-1-F
Olin-1-F
Dickinson-1-F
W-04DI-1-F
W-04B-1-F

antimony 306 W-01B-1-F U
W-07SI-1-F
W-09B-1-F
Ryder Spring-1-F
W-09SI-1-F
Olin-1-F

beryllium 1.9 W-01B-1-F U
W-07SI-1-F
W-09B-1-F
Ryder Spring-1-F
W-09SI-1-F
Olin-1-F
W-04DI-1-F
W-04B-1-F
W-08B-1-F

potassium 1354.1 W-01B-1-F U
W-07SI-1-F
W-09B-1-F
Ryder Spring-1-F
W-09SI-1-F
Olin-1-F
Dickinson-1-F
W-04DI-1-F
W-04B-1-F
W-08B-1-F

silver 5.1 W-01B-1-F U
W-07SI-1-F
W-09B-1-F
Ryder Spring-1-F
W-09SI-1-F
Olin-1-F

PB062593W1 copper 5 ' W-04DI-1 U
potassium -1485.8 . Olin-1 us

Dickinson-1
.W-04B-1

FINAL October 1995 (5271.001) O’Brien & Gere Engineers
165



sodium 1713.1 Olin-1 U
W-04DI-1
W-04B-1

Field/Equipment Blank Analysis

The field/equipment blanks contained concentrations various analytes that were
greater than their IDLs. Blank action levels were calculated at five times the blank
concentration for each of these analytes. Detected sample results that were less than
the blank action level were qualified with a "U". The blanks containing analytes above

their IDLs and the qualifications applied to the associated samples are tabulated below.

Concentration
Blank Sample ID Analyte (ng/L) Affected Samples Qualifier

Field Blank #1-1 sodium 1340 W-23T-1 U
| W-24T-1
SBW-10-1
W-01S1-1
Blind Duplicate #1-1
W-08/51-1
W-09/S1-1
W-25S51-1

Field Blank #1-1-F antimony 29.2 W-23T-1-F U
. - W-24T-1-F
SBW-10-1-F
W-01S1-1-F
Blind Duplicate #1-1-F
W-08/S1-1-F
W-09/S1-1-F
W-25S1-1-F

manganese 1.8 SBW-10-1-F U
' W-01S1-1-F
Blind Duplicate #1-1-F
W-08/S1-1-F

silver 4.0 W-23T-1-F 8]
W-24T-1-F
SBW-10-1-F
W-01S1-1-F
Blind Duplicate #1-1-F
W-08/S1-1-F
W-09/S1-1-F
- W-2581-1-F

zinc 36 W-09/S1-1-F U
W-25S1-1-F
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Concentration
Blank Sample ID Analyte (eg/L) Affected Samples Qualifier

Equipment Blank #2-1 lead 4.7 W-03-1 U
W-05-1
W-22/51-1
W-04D-1

Equipment Blank #2-1-F manganese 20 W-05-1-F u
W-06S-1-F

zinc 24 W-04S-1-F U
W-03/82-1-F
W-21-1-F

Pump/Field Equipment aluminum 309 W-01B-1 U
Blank #1-1 W-09SI-1
Dickinson-1
W-04DI-1
W-08B-1

chromium 32 W-09S]-1 0)
W-04DI-1
W-04B-1
W-08B-1

copper 346 W-04S1-1 9]
Blind Duplicate #3-1
W-25DI-1
W-258]-1
W-01B-1
W-07SI-1
W-09S]-1
Ryder Spring-1
W-09SI-1
Olin-1
_ Dickinson-1

W-08B-1
W-04B-1

iron 46.6 Blind Duplicate #3-1 U
Ryder Spring-1
Dickinson-1

lead 3.0 W-25DI-1 U
W-01B-1
W-09SI-1
Ryder Spring-1
W-09SI-1
W-08S]-1
Olin-1
W-04DI-1
W-04B-1
W-08B-1

manganese 3.2 W-01B-1 18]

sodium 1140 . W-0IB-I
W-09S]-1
W-08B-1
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Concentration
Blank Sample ID Analyte (ug/L) Affected Samples Qualifier

zinc 19.5 . Blind Duplicate #3-1 8]
W-25DI-1
W-01B-1
W-09SI-1

Ryder Spring-1
W-08SI-1
W-04B-1
W-08B-1

Olin-1
Dickinson-1
W-04DI-1

Pump/Field Equipment copper 259 W-01B-1-F U
Blank #1-1-F . W-09B-1-F
W-09SI-1-F
Olin-1-F -
W-04DI-1-F
W-04B-1-F

iron 25.6 W-04B-1-F U

manganese 45 W-01B-1-F
W-078I-1-F

W-09B-1-F

" W-09SI-1-F

W-04DI-1-F

W-08B-1-F

W-25DI-1-F

W-258I-1-F

W-08SI-1-F

nickel 9.4 W-04D1-1-F

zinc 16.3 W-01B-1-F U
- W-09B-1-F
. Ryder Spring-1-F
Olin-1-F
Dickinson-1-F

W-04DI-1-F

W-04B-1-F
W-08-1-F

Calibration Blank Analysis

Continuing calibration blanks contained various analytes at concentration greater
than their IDLs. Blank action levels were calculated as five times the concentration in

the blank. Detected concentrations in the associated samples less than the blank action
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level were qualified with a "U". Samples that required qualification for these

excursions are tabulated below.

Concentration
Blank ID Analyte (ug/l) Affected Samples Qualifier
CCB6 6/3/93 aluminum 45.1 Field Blank #1-1 U
antimony 20.4 W-24T-1 U
W-0181-1
magnesium 29.3 Field Blank #1-1 U
CCB7 6/3/93 antimony 26.3 Blind Duplicate #1-1 U
W-09/81-1
W-2581-1
potassium 1290.2 Blind Duplicate #1-1 U
silver 54 W-08/81-1 U
W-09/81-1
W-2581-1
CCBS3 6/8/93 potassium -1215.3 Pump/Field Equipment UJ
Blank #1-1-F
CCB2 6/10/93 aluminum 16.7 Pump/Field Equipment U
Blank #1-1-F
CCB4 6/10/93 antimony 29.7 i W-09SI-1 U
CCB3 6/21/93 copper 3.6 Dickinson-1-F U

ICP Interference Check Sample Analysis
The ICSAs analyzed on 6/3/93, 6/7/93, and 6/8/93 contained concentrations of

various analytes in solution A that were greater than their IDLs. Potassium was
detected in the ICSA A solutions at negative concentrations greater than two times the
absolute value of the IDL. Due to these excursions, detected results for the analytes
listed below were approximated for samples containing one or more of the. interfering
analytes (aluminum, calcium, iron, or magnesium) at concentrations greater than half
the ICSA concentrations. Detected sample results previously qualified for blank
contamination were qualified with a "UJ". Samples requiring qualification for these

excursions and the affected analytes are tabulated below.
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Qualified Result

ICSA ID# Analyte ICSA concentration (u-  Affected Samples (ng/L)
gL)
ICSA 6/3/93 .antimony 100 W-23T-1 108 J
W-24T-1 79.4 UJ
W-08/S1-1 132
W-09/81-1 122 UJ
barium 5 ‘W-23T-1 974 )
W-24T-1 53217
SBW-10-1 2350 J
W-08/S1-1 1030 J
W-09/81-1 1080 J
beryllium 3 W-23T-1 10 ]
W-24T-1 : 6517
SBW-10-1 166 J
W-08/81-1 941]
W-09/81-1 12517
cobalt 7 W-23T-1 152]
W-24T-1 107 )
SBW-10-1 2771
W-08/S1-1 145 ]
W-09/S1-1 244]
copper 5 W-23T-1 221
W-24T-1 124 )
SBW-10-1 423
W-08/S1-1 2181)
W-09/81-1 - 2551
manganese 13 W-23T-1 8130J
W-24T-1 4530]
SBW-10-1 14600 J
W-08/81-1 7480 J
W-09/81-1 13000 J
silver 9 SBW-10-1 12317
W-09/S1-1 121 UJ
sodium 164 W-23T-1 5000 UJ
W-24T-1
SBW-10-1
W-08/81-1
W-09/81-1
vanadium 43 W-23T-1 219
’ W-24T-1 125 )
SBW-10-1 382)
W-08/81-1 204
W-09/81-1 . 270
zinc 5 W-23T-1 612]
W-24T-1 3721]
SBW-10-1 1380 )
W-08/S1-1 721
W-09/81-1 703 1)
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ICSAIDZ  Analyte

ICSA 6/7/93 antimony

" barium

beryllium

chromium

cobalt

manganese

sodium

vanadium

ICSA 6/8/93 barium

chromium

manganesec

sodium

ICSA concentration (u-
gL)

32

11

138

33

11

131
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Affected Samples

W-011/81-1
W-12/81-1
W-03/82-1

W-06D-1

SBW-21-1
W-011/81-1
W-21/51-1
W-03/52-1
W-06D-1

SBwW-21-1
W-011/81-1
W-21/81-1
W-03/52-1
W-06D-1

SBW-21-1
W-011/51-1
W-21/81-1
W-03/82-1
W-06D-1

SBW-21-1
W-011/81-1
W-21/51-1
W-03/52-1
W-06D-1

SBW-21-1
W-011/81-1
W-21/81-1
W-03/52-1

W-06D-1

SBW-21-1
W-011/81-1
W-21/51-1
W-03/82-1
W-06D-1

SBwW-21-1
wW-011/81-1
Ww-21/81-1
W-03/82-1
W-06D-1

W-08SI-1
W-08S1-1-F

W-08S1-1

W-08SI-1
W-08SI-1-F

W-08SI-1
W-08SI-1-F
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Qualified Result
(ug/L)

8621
102
116 J
71.71]

669 J
1830 ]
1140 J
2960 J
5121

6.81J
134]
100 ]
2001
6.01J

178 ]
221]
5811
401 ]
832

107 ]
223
329)
410]
86.51J

3360 J
16600 J
8670)
18000 J
3400 )

8360 J

16000 J
6370 UJ
9680 J

5000 UJ

134
305)
241
474 ]
101)

3160 )
33201

19.0J

2081
15 UJ

38500 J
39400 )



Matrix Spike Analysis

Matrix spike criteria of 75.0% to 125.0% were exceeded for several analytes.
The analytes that exceeded criteria and the qualification applied to the associated

samples are tabulated below.

Matrix Spike Qualified Result
Sample ID# Analyte %Recovery Affected Samples (ug/L)

W-23T-1 antimony 39.1 W-01S1-1 60.0 UJ
Blind Duplicate #1-1 60 UJ

W-2581-1 66.0 UJ

SBW-10-1 90.0 UJ

Field Blank #1-1 18.0 UJ

arsenic 0.0 W-01S1-1 R
Blind Duplicate #1-1
W-25S1-1
W-23T-1
W-24T-1
SBW-10-1
W-08/81-1
.Field Blank #1-1

selenjum 0.0 W-0181-1 R
Blind Duplicate #1-1
W-2581-1
W-23T-1
W-24T-1
SBW-10-1
W-08/S1-1
W-09/S1-1
Ficld Blank #1-1

thaltium 73.4 W-01S1-1 1.0U)
W-23T-1
W-24T-1
SBW-10-1
W-08/S1-1
Field Blank #1-1

W-23T-1-F selenium 65.3 W-23T-1.F 30U
W-24T-1-F
Field Blank #1-1-F
SBW-10-1-F
W-01S1-1-F
Blind Duplicate #1-1-F

W-08/S1-1-F
W-09/S1-1-F
W-25S1-1-F
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Matrix Spike

Sample ID# Analvte
W-02-1 arsenic
selenium
W-08SI-1 selenium
silver
W-04SI-1 arsenic
lead

FINAL October 1995 (5271.001)

%Recovery Affected Samples

53.2 SBW-21-1
W-011/81-1
Equipment Blank #2-1
W-12/81-1
W-03-1
W-02-1
Blind Duplicate #2-1
W-03/82-1
W-05-1
W-22/81-1
W-04D-1
W-06D-1
W-07/S1-1

0.0 SBW-21-1
W-011/S1-1
Equipment Blank #2-1
W-12/81-1
W-03-1
W-04S1-1
W-02-1
Blind Duplicate #2-1
W-03/82-1
W-05-1
W-068-1
W-22/51-1
W-04D-1
W-06D-1
W-07/S1-1

56.9 W-08SI-1
66.5 W-08SI-1

66.4 W-04S]-1
Blind Duplicate #3-1
Pump/Field Equipment Blank #1-1
W-25DI-1
W-2581-1
W-01B-1
W-07SI-1
W-09B-1
Ryder Spring-1
W-09SI-1

142.6 W-04SI-1
Pump/Field Equipment Blank #1-1
W-25DI-1
W-25SI-1
W-01B-1
W-07SI-1
W-09B-1
Ryder Spring-1
W-09SI-1

173

Qualified Result
(ug/l)

40UJ

3oul
40 U)
40UJ

381
301
1.7 U)
428 ]
41U]
219)
5o0uJ
42 U]
51U
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Matrix Spike Qualified Result

Sample ID# Analyte Y%Recovery Affected Samples (ug/L)
W-08SI-1-F selenium 63.1 W-08SI-1-F 3o
W-048I-1-F

Blind Duplicate #3-1-F
Pump/Ficld equipment Blank #1-1-F
W-25DI-1-F
W-25SI-1-F

Laboratory Duplicate Analysis

Duplicate RPD criterion of less than 20.0% for analytes for water samples was
exceeded for copper with a value of 22.1% for the duplicate analysis of sample W-02-1.

Detected copper results were approximated (J) for the associated samples tabulated

below.
Lab Duplicate Qualified Result
Sample ID Analyte Affected Samples (ng/L)
W-02-1 copper SBW-21-1 153 ]
W-011/51-1 343 )
Equipment Blank #2-1 641
W-12/81-1 384 )
wW-03-1 211Ul
W-04S1-1 84613
W-02-1 305U)
Blind Duplicate #2-1 129 UJ
W-03/82-1 698 J
W-05-1 346 UJ
W-065-1 693 Ul
W-22/S1-1 47 U]
W-04D-1 14.6 UJ
W-06D-1 | 93.71]
W-07/81-1 69.0 UJ

Field Duplicate Sample Analysis

Field Duplicate RPD criterion of less than 30% for water samples was exceeded
for various analytes in field duplicate samples BD1-1, BD2-1, BD3-1, BD3-1-F. A
filtered duplicate sample was not collected for sample BD2-1. However, since other

filtered field duplicates and laboratory duplicates were within criteria, no action was
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required. Detected sample results were qualified as approximated (J) as tabulated

below.
Field Duplicate Sample Qualified Result
D Analyte RPD Affected Samples (ug/L)
Blind Duplicate #1-1 aluminum 157.7 SBW-10-1 295000 J
W-23T-1 149000 J
W-24T-1 88500 J
Field Blank #1-1 200 UJ
W-01S1-1 55100 J
W-09/S1-1 . 144000 J
W-2581-1 46000 J
W-08/S1-1 154000 J
Blind Duplicate #1-1 34900 J
barium 155.7 W-01S1-1 ‘ 457 ]
W-2581-1 376 )
Blind Duplicate #1-1 293 ]
calcium 140.9 SBW-10-1 491000 J
W-23T-1 : 189000 J
W-24T-1 241000 J
W-01S1-1 85100 J
W-09/51-1 - 236000 J
W-2581-1 131000 J
. W-08/81-1 512000 J
Blind Duplicate #1-1 85100 J
chromium 109.7 SBW-10-1 290 J
W-23T-1 1791
W-24T-1 139
W-01S1-1 : 97.0J
W-09/81-1 186 ]
W-2581-1 74.11]
W-08/S1-1 168 J
Blind Duplicate #1-1 8461
cobalt 156.4 W-0181-1 59.91J
W-2581-1 54.7)
copper 1569 - W-0181-1 79.8 ]
W-2551-1 659 1]
Blind Duplicate #1-1 51.1J
iron 160.8 SBW-10-1 613000 J
W-23T-1 286000 J
W-24T-1 161000 J
W-01S1-1 92900 J
W-09/81-1 303000 J
W-2551-1 89600 J
W-08/S1-1 281000 J
Blind Duplicate #1-1 66600 J
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Field Duplicate Sample Qualified Result

D - Analyte RPD Affected Samples (ug/L)
lead 145.2 SBW-10-1 163 )
' W-23T-1 106 J
W-24T-1 5231
W-0151-1 482
W-09/51-1 116 J
W-2551-1 3731
Ww-08/S1-1 7851]
Blind Duplicate #1-1 2591
magnesium 143.0 SBW-10-1 316000 J
W-23T-1 136000 J
W-24T-1 125000 J
Field/Equipment Blank #1-1 5000 UJ
W-01S1-1 57200 J
W-09/51-1 153000 J
W-2551-1 86500 J
W-08/51-1 253000 J
Blind duplicate #1-1 52500 J
manganese 157.6 W-0181-1 2640 )
W-2551-1 4030 )
Blind Duplicate #1-1 1730 )
nickel 142.1 SBW-10-1 371)
W-23T-1 212
W-24T-1 , 1371]
W-01S1-1 8281
W-09/51-1 240
W-2551-1 90.0J
W-08/51-1 228
Blind Duplicate #1-1 62.8]
potassium 145.0 SBW-10-1 38200 )
W-23T-1 16800 J
W-24T-1 10200 J
W-01S1-1 9010 J
W-09/S1-1 17900 J
W-2551-1 6740 J
W-08/51-1 19400 J
Blind Duplicate #1-1 6090 UJ
vanadium 151.5 W-01S1-1 85.01)
W-2551-1 734
Blind Duplicate #1-1 5271]
zinc 159.6 w-01S1-1 232
W-25S1-1 239
Blind Duplicate #1-1 1551
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Field Duplicate Sample ' Qualified Result

ID Analyte RPD Affected Samples (eg/l)
Blind Duplicate #2-1 aluminum 185.4 SBW-21-1 93200 J
W-011/81-1 234000 )
Equipment Blank #2-1 200 UJ
W-12/81-1 181000 J
W-03-1 11500 )
W-04S1-1 62200 J
W-02-1 12000 )
Blind Duplicate #2-1 455 ]
W-03/52-1 375000 J
W-05-1 19300 J
W-06S-1 30600 J
W-22/51-1 22900 J
W-04D-1 11200 J
W-06D-1 59600 J
W-07/51-1 37500 J
calcium 58.9 SBW-21-1 77500 )
W-011/51-1 758000 J
Equipment Blank #2-1 5000 UJ
W-12/81-1 560000 J
W-03-1 74800 J
W-0451-1 126000 J
W-02-1 135000 J
Blind Duplicate #2-1 73600 J
W-03/82-1 777000 J
W-05-1 128000 J
W-06S-1 106000 J
W-22/§1-1 97000 J
W-04D-1 123000 J
W-06D-1 332000 J
W-07/51-1 113000 J
chromium 160.0 W-03-1 563
W-04S51-1 280 J
W-02-1 345)
Blind Duplicate #2-1 383
W-05-1 235])
W-06S-1 91.6J
W-22/51-1 109J
W-04D-1 164 ]
W-07/81-1 3837
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Field Duplicate Sample
11 Analyte

lead

magnesium

RPD
1447

167.6

69.4
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Qualified Result

Affected Samples (ug/L)
SBW-21-1 156000 J
W-011/51-1 456000 J
Equipment Blank #2-1 100 UJ
W-12/81-1 325000 J
W-03-1 22400 )
W-04S1-1 125000 J
W-02-1 29200 1
Blind Duplicate #2-1 4680 1
W-03/52-1 566000 J
W-05-1 34600 J
W-06S-1 72800 J
W-22/51-1 41200 J
W-04D-1 18300 ]
W-06D-1 113000 J
W-07/81-1 60000 J
SBW-21-1 126 UJ
W-011/51-1 194 )
Equipment Blank #2-1 47 U]
W-12/51-1 120 ]
W-03-1 14.0 UJ
W-04S1-1 241
W-02-1 4771
Blind Duplicate #2-1 42 UJ
W-03/82-1 188 J
W-05-1 16.8 UJ
W-06S-1 3041
W-22/51-1 19.3 UJ
W-04D-1 103 UJ
W-06D-1 48.7 ]
W-07/S1-1 50.8 1
SBW-21-1 56100 J
W-011/81-1 336000 J
Equipment Blank #2-1 5000 UJ
W-12/S1-1 265000 J
W-03-1 42900 J
W-04S1-1 60800 J
wW-02-1 58200 J
Blind Duplicate #2-1 28200)
W-03/S2-1 373000 )
W-05-1 59800 J
W-068-1 62900 J
W-22/51-1 48100 J
W-04D-1 57700 J
W-06D-1 145000 J
W-07/S1-1 59000 )
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Field Duplicate Sample Qualified Resulit

ID Analyte RPD Affected Samples (wg/L)
manganese 654 Equipment Blank #2-1 15 UJ
W-03-1 1040 J

W-04S1-1 2270

W-02-1 1550 J

Blind Duplicate #2-1 786 1

Ww-05-1 1360 J

W-06S-1 2810J

W-22/81-1 1780 J

W-04D-1 1230 J

W-07/51-1 4500 )

nickel 150.6 SBW-21-1 166 J
' W-011/81-1 3111J

W-12/81-1 310)

W-03-1 65.1J

W-04S1-1 1400 J

W-02-1 469 )

Blind Duplicate #2-1 66.1J

W-03/82-1 1080 J

W-05-1 46.6 J

W-068-1 51.1)

W-22/81-1 120

W-06D-1 8221

W-07/81-1 56.71)

zinc 113.6 SBW-21-1 546 )
W-011/81-1 1050 J

W-12/81-1 1240 )

W-03-1 56.71J

W-04S1-1 389 )

W-02-1 744 )

Blind Duplicate #2-1 205

W-03/82-1 1540 J

W-05-1 845 )

W-06S-1 155 ]

Ww-22/81-1 174 ]

W-04D-1 45]

W-06D-1 273 1]

W-07/81-1 173 ]

Blind Duplicate #3-1 aluminum 191.5 W-04SI-1 553 ]
W-08SI-1 1680 J

Pump/Field Equipment Blank #1-1 200 UJ

W-25DI-1 1180 J

W-25SI-1 2900 J

W-01B-1 200 U
W-07SI-1 12700 J

W-09B-1 200 UJ

W-09SI-1 1910J

Dickinson-1 200 UJ

W-04DI-1 200 UJ

W-08B-1 200 UJ
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Field Duplicate Sample

ID Analyte RPD
chromium 1593

iron 198.8

lead 189.8

manganese 198.3
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Affected Samples

W-04S1-1
W-25DI-1
W-258I-1
W-07SI-1
W-09B-1
W-09SI-1
W-01DI-1
W-04B-1
W-08B-1

W-04S]-1

Blind Duplicate #3-1

W-08SI-1
W-25DI-1
W-258I-1
W-01B-1
W-07SI-1
W-09B-1

Ryder Spring-1

W-09SI-1
Dickinson-1
W-04DI-1
W-04B-1
W-08B-1

W-08SI-1
Olin-1
Dickinson-1
W-04DI-1
W-04B-1
W-08B-1

W-04SI-1
W-25DI-1
W-25SI-1
W-01B-1
W-07SI-1
W-09B-1
W-09SI-1
W-04DI-1
W-04B-1
W-08B-1

O’Brien & Gere Engineers

Qualified Result
(eg/L)

2651
30.2)
7591
136 J
10UJ
148 ]
10U]
10 U
10 UJ

5160 J
100 UJ
534 ]
3140J
92201
516
31000 J
2560 J
100 UJ
22500 )
100 UJ
485]
620 ]
910J

juw
v
18.6J
33ul
jul
ju

238
9251
380 )
15 UJ
724 ]
41.6J
3261
169 ]
3381
19.2]



Field Duplicate Sample Qualified Result

D Analyte RPD Affected Samples (eg/L)
zinc 188.7 W-04S]-1 . 131
Blind Duplicate #3-1 20U
W-08SI-1 265 UJ
W-25DI-1 20.5 UJ

W-25SI-1 109)
W-01B-1 33401

W-07SI-1 1011J
W-09B-1 347U

Ryder Spring-1 20 UJ

W-09SI-1 468 J

Olin-1 20 UJ

Dickinson-1 20U0U)

W-04DI-1 20U
W-04B-1 47.0 UJ
W-08B-1 572 U]

Blind Duplicate #3-1-F aluminum 196.3 Blind Duplicate #3-1-F 1290 )
W-08S]-1-F 3571

W-25DI-1-F 407

W-25SI-1-F 299 ]

W-01B-1-F 200 UJ

W-07SI-1-F 200 UJ

W-09B-1-F 200 UJ

Ryder Spring-1-F 200 UJ

W-09SI1-1-F 200 UJ

Olin-1-F 200 UJ

Dickinson-1-F 200 UJ

W-04DI-1-F 200 UJ

W-04B-1-F 200 UJ

iron 199.2 Blind Duplicate #3-1-F 1410 J
W-09B-1-F 1811

W-04B-1-F ' 100 UJ

lead 189.2 Blind Duplicate #3-1-F 3621
manganese 198.0 Blind Duplicate #3-1-F 203
W-25DI-1-F 15UJ

W-25S1-1-F 15 UJ

W-01B-1-F 15U

W-07SI-1-F 15 UJ

W-09B-1-F 183 UJ

W-09S1-1-F 15U

W-04DI-1-F 15 UJ

W-04B-1-F 3461

W-08B-1-F 15 UJ

zinc 1923 Blind Duplicate #3-1-F 102 J
W-01B-1-F 20 UJ

W-0Q9B-1-F 20 UJ

Ryder Spring-1-F 20 UJ

Olin-1-F 20U

Dickinson-1-F 20 UJ

W-04DI-1-F 20UJ

W-04B-1-F 20U

W-08B-1-F 20U
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Laboratory Contrel Sample Analysis

LCS analysis percent recovery criteria of 80.0% to 120.0% were exceeded for

silver for analyzed on 6/10/93. Samples qualified for this excursion are tabulated

below.

Laboratory Control Qualified Result
Sample ID Analyte Affected Samples (ng/L)
L060893W1 silver W-04S]-1 40UJ

Blind Duplicate #3-1
Pump/Field Equipment Blank #1-1
W-25DI-1
W25SI-1
W-01B-1
W-07SI-1
W-09B-1
Ryder Spring-1
W-09SI-1

Furnace Analytical Spike Analysis
Furnace analytical spike recovery of 85.0% to 115.0% were exceeded for

arsenic, thallium, and selenium. Due to these excursions, the detected and non-detected

results for these samples were approximated as tabulated below.

Qualified Resulit

Analyte Affected Samples YRecovery (ue/L)
arsenic SBW-10-1-F 47.7 40 UJ
W-07/S1-1-F 82.1 40 UJ
Olin-1 80.4 4.0 UJ
W-04B-1 77.0 40UJ
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Qualified Result

Analyte Affected Samples %Recovery (up/L)
thallium Blind Duplicate #1-1-F 74.8 1.0UJ
Field Blank #1-1-F 73.9 1.oul

SBW-10-1-F 70.5 1.0 UJ

W-0181-1-F 73.0 - Loul

W-08/81-1-F 70.5 1.0 UJ

W-09/81-1-F 72.0 1.ouJ

W-24T-1-F 76.6 1.0UJ

W-2581-1-F 714 _ 1.0UJ

SBW-21-1 65.8 LouJ

W-011/81-1 322 1.0UJ

W-12/81-1 76.6 1.o0u)

Ww-02-1 79.5 1.0UJ

Blind Duplicate #2-1 779 1.0UJ

W-03/82-1 70.8 1.0UJ

W-22/81-1 346 1.ouUJ

SBW-21-1-F 83.3 Lou

W-011/81-1-F 46.8 1.0U)

W-02-1-F 77.1 1.ou)

selenium W-048-1.F 74.9 3.ow
Ww-02-1-D 84.3 3oul

W-04D-1-F 825 - 3.ow

W-25DI-1 ' 84.0 3.0

W-258I-1 673 3ou)

W-01B-1 743 3oU)

W-09SI-1 76.5 30w

Dickinson-1 - 197 30w

W-04B-1 71.2 3oul

W-09B-1-F 84.3 3ou)

ICP_Serial Dilution Analysis

ICP serial dilution %D criterion of less than 15% was exceeded for beryllium
with a value of 95.9% for serial dilution sample SBW-21-1. Due to this excursion,

detected results for this analyte were approximated (J) as tabulated below.

ICP Serial Qualified Result
Dilution ID Analyte %D Affected Samples (ug/l)
SBW-21-1 beryllium 95.9 Equipment Blank #2-1 0.10 UJ

Blind Duplicate #2-1
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Element Quantitation and Reported Detection Limits
Detected sample results that were greater than the IDLs but less than the CRDLs

which were identified by the laboratory with a "B" qualifier were qualified as

approximated (J).

Overall Data Assessment
Overall, the laboratory performed inorganics analyses in accordance with the
requirements specified in the methods listed in Section 2.02. These data have been

determined to be usable for qualitative and quantitative purposes. Results for several

analytes were qualified with a "U" based on calibration, field/equipment, and .

preparation blank criteria. Results were approximated for analytes detected at positive
and negative concentrations in the ICSA soluﬁog A for several samples. Analyte results
were also approximated in a majority of the samples for matrix spike analysis,
laboratory duplicate analysis, field duplicate analysis, laboratory control sample

analysis, furnace analytical spike analysis, and ICP serial dilution analysis criteria.

4.15.2 Target Compound List Volatiles Analysis

Thirty-one ground water samples were validated according to procedures in the
QAPP and Region I Laboratory Data Validation - Functional Guidelines for Evaluating
Organic Analyses, USEPA Region I, November 1988. The following QA/QC
parameters for method EPA 8240 were found to meet validation criteria: holding times,
GC/MS instrument tuning, blank analysis, surrogate fecovery, matrix spike/matrix spike
duplicate analysis, field duplicate analysis, internal standards recovery, compound
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identification and quantitation, tentatively identified compounds, and system perfor-

mance. Excursions from QA/QC criteria are summarized below.

Initial Calibration

Initial calibration minimum RF criterion of greater than 0.05 was exceeded for
2-butanone with values of 0.02382 and 0.02237 for the initial calibrations analyzed on
5/29/93 and 6/4/93, respectively. Due to these excursions the non-aetected samples
results reported for 2-butanone were determined to be unusable (R) in 88 Round I
ground water volatile samples, equipment blanks, and trip blanks.

Initial calibration %RSD criterion of less. than 30.0% was exceeded for .
bromomethane with a value of 30.590% for the calibration analyzed on 5/29/93.
Qualification of sample results due to this ex_cursion were not required since the %RSD

was less then 50.0% and this compound was not detected in the associated samples.

Continuing Calibration

Continuing calibration rmmmum RF criterion of greater than 0.05 was exceeded
for 2-butanone for continuing calibrations analyzed on 6/1/93, 6/2/93, 6/3/93, 6/5/93,
6/9/93, and 6/10/93. Qualification of sample results due to these excursions was not
required since the associated samples were previously qualified for exceeding initial
calibration minimum RF criterion.

Continuing calibration %D criterion of less than 25.0% was exceeded for

bromomethane for the calibrations analyzed on 6/1/93, 6/3/93, 6/5/93, and 6/10/93.
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Qualification of sample results for these excursions was not required since the %Ds

were less than 50.0% and bromomethane was not detected in the associated samples.

Reference Standard Analysis
Reference standard recovery criteria of 60.0% to 140.0% specified in the QAPP

for bromomethane were exceeded on 6/1/93 and 6/4/93 with recoveries of 170.0% and
160.0%, respectively. Qualification of sample data was not required since bromo-

methane was not detected in the associated samples.

Document Completeness
The Form I VOA for lab sample ID# S2063 reported the sample number as W-

06S-1. The correct sample number for lab sample ID# S2063 is W-22/S1-1.

Overall Data Assessment

Overall, the laboratory performed volatile organics analyses in accordance with
the requirements specified in the methods listed in Section 2.02. The majority of the
volatile organics sample data have been determined to be usable for qualitative and
quantitative purposes. Resu}ts for 2-butanone werel determined to be unusable based
on calibration minimum RF criteria. The Form I VOA for lab sample ID# S2063
reported the sample number as W-06S-1. The correct sample number for lab sample

ID# S2063 is W-22/S1-1.

4.15.3 Target Compound List Semivolatiles Analysis
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Twenty water samples were validated according to procedures in the QAPP and
Region I Laboratory Data Validation - Functional Guidelines for Evaluating Organic
Analyses, USEPA Region I, November 1988. The following QA/QC parameters for
method EPA 8270 were found to meet validation criteria: holding times, GC/MS
instrument tuning, blank analysis, matrix spike/matrix spike duplicate analysis, reference
standard analysis, field duplicate analysis, compoﬁnd identification and quantitation,
system performance, and documentation completeness. Excursions from QA/QC criteria

are summarized below.

Initial Calibration

The initial calibration analyzed on 4/30/93 exceeded minimum %RSD criterion
of less than 30% for 4-chlorophenyl-phenylether (38.286%) and fluorene (34.118%).
Qualification of sample data was not required since the %RSD was less than 50% and

these compounds were not detected in the associated samples.

Continuing Calibration

Continuing calibration %D criterion of less than 25% was also exceeded for the
continuing calibrations and compounds listed below. Qualification of sample results
was not required since these compounds were not detected in the affected samples and

the %Ds were less than 50%.

Date Analyzed Compound | %D

6/9/93 2,4-dinitrophenol 3228

6/15/93 1,2-diphenylhydrazine 2843
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Surrogate Recovery
Samples W-24T-1 and W-04DI-1 exceeded the surrogate recovery upper criteria

limits for 2-fluorobiphenyl, terphenyl-d14, and 2,4,6-tribromophenol. These criteria
were exceeded due to the low internal standard recoveries exhibited for these samples.
Qualification of sample results for exceeded surrogate recovery criteria was not required
since recoveries were greater than 100.0% and the affected compounds were not

detected in the samples.

Internal Standards Recovery

Internal standard recovery criteria of -50.0%/+100.0% were exceeded for
samples W-24T-1, W-04DI-1, and Blind Duplicate #1-1. The internal standards that
exceeded criteria and the associated compounds for these samples are tabulated below.
Due to these excursions the non-detected results for the associated compounds listed

below were determined to be unusable (R).

Internal Internal Stan-
Sample 1D Internal Stan- Standard Area dard Area Limits Affected Compounds
dard

W-24T-1 acenaphthene-d10 18966 50912 to 203646 hexachlorocyclopentadiene
: : 2,4,6-trichlorophenol
2,4,5-trichlorophenol
2-chloronaphthalene
2-nitroaniline
dimethylphthalate
acenaphthylene
2,6-dinitrotoluene
3-nitroaniline
acenaphthene
2,4-dinitrophenol
4-nitrophenol
dibenzofuran
2,4-dinitrotoluene
diethylphthalate
4-chlorophenyl-phenylether
fluorene
4-nitroaniline
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Internal Internal Stan-
Sample ID Internal Stan- Standard Area dard Area Limits Affected Compounds
dard

W-24T-1 * phenanthrene-d10 62679 93737 to0 374948 4,6-dinitro-2-methylphenol
N-nitrosodiphenylamine
4-bromophenyl-phenylether
hexachlorobenzene
pentachlorophenol
phenanthrene
anthracene
di-n-butylphthalate
fluoranthene

W-24T-1 chrysene-d12 6382 97424 to 389696 pyrene
- butylbenzylphthalate
3,3’-dichlorobenzidine
benzo(a)anthracene

chrysene
bis(2-ethylhexyl)phthalate

W-24T-1 perylene-d12 221 115303 to 461212 di-n-octylphthalate
‘ benzo(b)fluoranthene
benzo(k)fluoranthene
benzo(a)pyrene
indeno(1,2,3-cd)pyrene
dibenzo(a,h)anthracene

benzo(g,h,i)perylene

Blind Duplicate #1-1 perylene-d12 32692 109001 to 436006 di-n-octylphthalate
' benzo(b)fluoranthene
benzo(k)fluoranthene
benzo(a)pyrene
indeno(1,2,3-cd)pyrene
dibenzo(a,h)anthracene
benzo(g,h,i)perylene

W-04DI-1 chrysene-d12 54762 95886 to 383544 pyrene
butylbenzylphthalate
3,3’-dichlorobenzidine
benzo(a)anthracene -
chrysene
bis(2-ethylhexyl)phthalate

W-04DI-1 perylene-d12 1350 115038 to 460152 di-n-octylphthalate
benzo(b)fluoranthene
benzo(k)fluoranthene

benzo(a)pyrene
indeno(1,2,3-cd)pyrene
dibenzo(a,h)anthracene
benzo(g,h,i)peryiene

Tentatively Identified Compounds

Several tentatively identified compounds (TICs) were detected in the method

blanks. Sample TICs with relative retention times matching the retention times of the
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TICs in the method blanks were qualified as unusable (R). Samples requiring

qualification are summarized below.

Sample ID# TIC Retention Time (min)
Sample Blank
W-23T-1 831 8.30
26.28 26.29
Field Equipment Blank (5/24/93) 6.94 : 6.92
8.29 8.30
Blind Duplicate #1-1 6.83 6.83
7.85 7.82
8.17 8.18
SBW-21-1 11.42 11.43
19.63 19.57
W-03-1 9.36 9.34
10.71 ’ 10.69
W-04S-1 9.33 9.34
W-02-1 937 9.34
10.70 10.69
W-03/82-1 9.39 9.34
10.74 . 10.69
W-05-1 7.94 7.94
9.35 ’ 9.34
10.69 10.69
W-06S-1 7.95 7.94
9.36 9.34
10.69 10.69
W-08SI-1 9.30 9.29
W-04SI-1 9.28 9.29
10.64 ) 10.63
Blind Duplicate #3-1 7.87 7.95
9.28 9.29
10.64 10.63
Pump Field/Equipment Blank #1-1 9.27 9.29
10.64 10.63
W-01B-1 8.00 7.95
9.29 9.29
10.64 _ . 10.63
W-07SI-1 791 7.95
9.28 9.29
10.63 10.63
W-04B-1 7.85 ’ 7.95
9.23 9.29
10.56 10.63
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Sample ID# TIC Retention Time (min)

_ Sample _ Blank
W-08B-1 792 7.95
9.27 9.29

10.62 10.63

Overall Data Assessment

Overall, the laboratory performed semivolatile organics analyses in accordance
with the requirements specified in the methods listed in Section 2.02. The majority of
the semivolatile organics sample data have been determined to be usable for qualitative
and quantitative purposes. Non-detected results for several compounds were determined
to be unusable for W-24T-1, W-04DI-1, and Blind Duplicate #1-1 based in internal - -
standard recovery criteria. Sample TICs with retention times and mass spectral criteria
matching TICs detected in the method blanks were determined to be unusable (R) for

several samples.

4.15.4 PCB/Pesticide Analysis

Two water samples were validated according to procedures in the QAPP and
Region I Laboratory Data Validation - Functional Guidelines Jor Evaluating Organic
Analyses, USEPA Region I, November 1988. The following QA/QC parameters for
method EPA 8080 were found to meet validation criteria: holding times, instrument
performance, blank analysis, surrogate recovery, matrix spike/matrix spike duplicate
analysis, field duplicate analysis, reference standard‘analysis, compound identification
and quantitation, and documentation completeness. Excursions from QA/QC criteria-

are summarized below.
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Initial Calibration

Initial calibration %RSD criterion of less than 10% was exceeded for several of
the PCB/pesticide compounds with values that ranged as high as 19.89% Qualification
of sample data for these compounds was not required since they were not detected in

the associated samples.

Continuing Calibration

Continuing calibration %D criterion of less than 15% was exceeded for endrin
aldehyde. Qualification of sample data for this compound was not required since it was

not detected in the associated samples.

Overall Data Assessment

Overall, the laboratory performed pesticide/PCB analyses in accordance with the
requirements specified in the methods listed in Section 2.02. These data have been
determined to be usable for qualitative and quantitative purpéses. Minor excursions that
did not result in the qualification of data were obsefved for initial and continuing

calibration criteria.

4.16 Round II Ground Waters
4.16.1 Target Analyte List Inorganics Analysis
QA/QC parameters for TAL inorganic analys?s were evaluated for sixty-seven .
water samples according to the QAPP and the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses, USEPA Region I, February
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1989. The following QA/QC parameters were found to meet validation cri;teria: holding
times, initial and continuing calibration, CRDL standard analysis, laboratory control
sample analysis, quarterly detection limit verification and ICP interelement correction
factors, and documentation completeness. Excursions from QA/QC criteria are

summarized below.

Preparation Blank Analysis

The preparation blanks contained concentrations of aluminum, antimony,
calcium, chromium, copper, lead, magnesium, sodium, and zinc that were greater than
their IDLs. Blank action levels were calculated’ at five times the blank concentration
for each of these analytes. Detected sample results that were less than the blank action
level were qualified with a "U". The blanksl containing analytes above their IDLs and

the qualifications applied to the associated samples are tabulated below.

Blank Concentra-

Blank Sample ID Analyte tion (ug/L) Affected Samples Qualifier
PB062893W1 copper 3.0 Equipment Blank #1-2 19)
magnesium 55 Equipment Blank #1-2 u
sodium 1700 W-23T-2 U
W-24T-2
W-01S1-2
SBW-10-2
W-0981-2
W-25S1-2
Ww-08S1-2
SBW-21-2
Equipment Blank #1-2
zinc 20 Equipment Blank #1-2 u
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Blank Concentra-
Blank Sample ID Analyte tion (ug/L) Affected Samples Qualifier

PB062993W1 antimony 26 W-23T-2F U
W-24T-2F
W-0181-2F
SBW-10-2F
W-09S1-2F
W-25S1-2F
W-08S1-2F
SBW-21-2F
W-04D-2F

PB070693W2 lead 1.0 W-09B-2F U

PB070793W1i calcium - 840 Equipment Blank #3-2 U
Equipment Blank #4-2

sodium 1200 W-09SI-2 U
Wo01B
W-04B-2
. W-04DIJ-2
Equipment Blank #3-2
Equipment Blank #4-2
W-08B-2
Olin-2
W-09B-2
Ryder Spring-2

Equipment Blank Analysis

The equipment blanks contained concenﬁaﬁoﬁs of chromium, copper, iron, lead,
manganese, sodium, and zinc that were greater than their IDLs. Blank action levels
were calculated at five times the blank concentration for eéach of these analytes.
Detected sample results that were less than the blank action level were qualified with
a "U". The blanks containing analytes above their IDLs and the qualifications applied

to the associated samples are tabulated below.

Concentra-
Blank Sample ID Analyte tion Affected Samples Qualifier
(ug/l)
_Equipment Blank #1-2 chromium 43 W-0181-2 U
W-25581-2
W-04D-2
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Concentra-
Blank Sampie ID Analyte tion Affected Samples Qualifier
(ug/l)

copper 8.1 W-23T-2 U
Ww-0181-2
SBW-10-2
W-09S1-2
W-08S1-2
SBW-21-2
W-04S-2
W-2581-2
W-04D-2
W-24T-2

lead 21 W-24T-2 U
W-2551-2
W-04D-2

Equipment Blank #2-2 sodium 1610 W-05-2 U

W-068-2
W-0382-2

Blind Duplicate #1-2
W-0781-2

Blind Duplicate #2-2
W-06D-2
W-1281-2

zinc 18.5 W-05-2 U
W-03-2

W-065-2

Blind Duplicate #2-2
W-07S1-2
W-1181-2
W-2251-2

Blind Duplicate #2-2

Equipment Blank #3-2 iron 53 W-04DI-2 U

manganese 14 WO1B U
W-04DI-2

zinc 72 W01B U
W-04B-2
W-04DI-2

Equipment Blank #4-2 zinc 72 W-08SI-2 U
W-25D1-2
Olin-2
W-09B-2
Ryder Spring-2
Dickinson-2

ICP Interference Check Sample Analysis
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The interference check samples analyzed on 7/7/93, 7/13/93, and 7/14/93
contained concentrations of various analytes in solution A that were greater than their
IDLs. Potassium was detected in the ICSA A solutions at negative concentrations
greater than two times the absolute value of the IDL. Due to these excursions, detected
results for the analytes listed below were approximated for samples containing one or
more of the interfering analytes (aluminum, calcium, iron, or magnesium) at
concentrations greater than half the ICSA concentrations. Detected sample results
previously qualified for blank contamination were qualified with a "UJ". Samples

requiring qualification for these excursions and the affected analytes are tabulated

below.
ICSA Solution A Qualified Result
Date Analyzed Analyte Concentration (ug/l.) Affected Samples (ng/L)
71193 antimony 96 W-0352-2 127 ]
barium 5.0 . 1430 J
beryllium 3.0 971
chromium 6.0 180 J
cobalt 9.0 205
copper 5.0 295 ]
manganese 12 9290 J
potassium -3390 23900 J
sodium 139 6340 U)
vanadium 34 206 )
zinc 7.0 702 )
7/13/93 barium 5.0 W-08SI-2F 2490 ]
potassium -2890 30000 )
sodium 141 28400 J
7/14/93 barium 3.0 W-08SI-2 2230 )
potassium -2880 26100 J
sodium 134 26700 )

Matrix Spike Analysis
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Matrix spike recovery criteria of 75.0% to 125.0% were exceeded several
analytes. The analytes that exceeded criteria and the qualification applied to the

associated samples are tabulated below.

Matrix Spike ualified Result
Sample ID Analyte %Recovery Affected Samples (ue/l)
W-08SI-2 silver 68.4 W-04S]-2 40 W

WO01B 40 W)
W-09S]-2 40Ul
W-04B-2 40U
W-04DI-2 40 U]
W-25S1-2 40 UJ
W-07S1-2 40U
W-08SI-2 40U
W-25DI-2 4.0 U]

W-03-2 arsenic 423 W-05-2 40Ul
’ W-03-2 40UJ

W-0352-2 40U]

Blind Duplicate #1-2 40Ul

- W-0781=2 40Ul

W-02-281-2 40Ul

Equipment Blank #2-2 40U]

Blind Duplicate #2-2 40 U]

W-06D-2 4.0 U1

W-1251-2 40 U]

manganese 136.0 W-05-2 212)

W-03-2 1280 J

W-06S-2 8651

Blind Duplicate #1-2 987 J

W-0751-2 3350

W-1181-2 5450 )

W-02-281-2 746 J

Blind Duplicate #2-2 366 ]

W-06D-2 1420 J

W-1281-2 1830 J

W-2251-2 3000 J

selenium 65.2 W-05-2 30U

W-03-2 3o
W-06S-2 .00
W-0352-2 15.0 UJ

Blind Duplicate #1-2 ous
W-07S1-2 15.0 UJ

W-11S81-2 3.ous

W-02-251-2 KX/ RV}

Equipment Blank #2-2 3.0U
Blind Duplicate #2-2 3ous
W-06D-2 30Ul

W-1251-2 3.0W

W-2281-2 3ow
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Matrix Spike Qualified Result

Sample ID Analyte %Recovery Affected Samples (ug/L)
W-2581-2 aluminum 157.5 W-23T-2 20800 J
W-24T-2 6780 ]
W-01S1-2 9710 ]
SBW-10-2 20900 J
W-0981-2 12900 J
W-2581-2 7460 )
Ww-08S1-2 17000 J
SBW-21-2 10500 J
W-048-2 8210J
W-04D-2 7280
selenium 74.1 W-23T-2 15.0 U
W-24T-2 3.0U)
w-0181-2 3.0U)
SBW-10-2 3.0U)
W-09S1-2 3.0U)
W-2581-2 3.0U)
W-08S1-2 kX R0}
SBW-21-2 30Ul
W-04S-2 3.0UJ
W-04D-2 30Ul
Equipment Blank #1-2 30U
thallium 572 W-23T-2 1.0 UJ
W-24T-2 1.0 UJ
W-0181-2 1.0U)
SBW-10-2 100 UJ
W-09S1-2 1.0UJ
W-2581-2 1.0UJ
W-08S1-2 1.0 UJ
SBW-21-2 1.0 UJ
W-04S-2 1.0 UJ
W-04D-2 1.0 UJ
Equipment Blank #1-2 1.0 UJ
W-2581-2 selenium 73.5 W-23T-2F 30U
W-24T-2F 3.0U)
W-0181-2F 3.0U)
SBW-10-2F KXI R0}
W-09S1-2F 30w
W-2581-2F 3.0UJ
W-08S1-2F 3.0U)
SBW-21-2F 3.0UJ
W-04S-2F 3.0U)
W-04D-2F 3.oul
Equipment Blank #1-2F 3.0U)
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Laboratory Duplicate Analysis

Duplicate RPD criterion of less than 20.0% for water samples was exceeded for
copper with a value of 200.0% for the duplicate analysis of sample W-08SI-2. Detected

copper results were approximated (J) for the associated samples tabulated below.

Lab Duplicate

Sample ID Analvte Affected Samples  Qualified Result (ug/L)
W-08SI-2 copper W-04S]-2 26.1)
WO01B 102 J
W-09S1-2 791]
W-04B-2 721]
W-04DI-2 102 ]
W-25SI-2 269 )
W-07SI-2 435
W-08SI-2 1097J

Field Duplicate Analysis

Field duplicate RPD criterion of less than 30% for water samples was exceeded
for aluminum, iron, and manganese for Blind Duplicate #1-2 (W-11/S1-2) and Blind
Duplicate #2-2 (W-05-2). Detected sample results were qualified as approximate (J)
for the total metals samples tabulated below. Analytes that exceeded RPD criterion for

only one of the duplicate samples did not require qualification.
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Analyte Associated Samples = Qualified Results (ug/l)

aluminum W-05-2 2410
W-03-2 12900 J
W-06S-2 8700

W-0352-2 143000 J
Blind Duplicate #1-2 10300 J
W-07S1-2 12500 )
W-11/81-2 13300 J
W-02-281-2 45117
Blind Duplicate #2-2 3740 J
W-06D-2 22000 J
W-12/S1-2 17500 J
W-22/81-2 45400 J
W-04S1-2 1450 )
W-09S1-2 995 )
W-25SI-2 8420 ]
W-07S1-2 17100 J
W-08S]-2 1070 J
W-25DI-2 1000 J
iron W-23T-2 38400 J
W-24T-2 11600 J
W-0181-2 13700 J
SBW-10-2 38400 J
W-09S1-2 35700 J
W-2581-2 16300 J
W-08/S1-2 316007
SBW-21-2 20200 J
W-04S-2 ' 18900 J
W-04D-2 11500 J
W-05-2 - 4860 J
W-03-2 28900 J
W-06S-2 19300 J
W-03S82-2 243000 J
Blind Duplicate #1-2 18000 J
W-07S1-2 189500 J
W-11/81-2 71500 J
W-02-251-2 2930 )
Blind Duplicate #2-2 7140 J
W-06D-2 41900 J
W-12/S1-2 © 32600
W-22/§1-2 81800 J
W-04S1-2 15200 J
WO01B - 17217
W-09SI-2 10300 J
W-04B-2 2357
W-2551-2 _ 32600 J
W-07SI-2 42000 )
W-08SI-2 3271)
W-25DI-2 122
W-08B-2 254 ]
W-09B-2 T 424
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Ansglyte Associated Samples Qualified 'Resulg (ug/L)

manganese W-23T-2 1080 J
W-24T-2 600 )
W-0151-2 1170 ]
SBW-10-2 1260 J
W-0951-2 9550 J
W-2551-2 3640 J
W-08/51-2 1220 J
SBW-21-2 1430 J
W-04S-2 776 J
W-04D-2 - 5351
W-04SI-2 7371J
W-09SI1-2 153 ]
W-04B-2 3481
W-258I-2 1520 J
W-07SI-2 1190 J
W-08B-2 21.7)
W-09B-2 184

Laboratory Control Sample Analysis

Laboratory control sample percent recovery criteria of 80.0% to 120.0% were
exceeded for silver analyzed on 7/6/93. Samples qualified for this excursion are

tabulated below.

Qualified Result

Analyte Affected Samples (ug/L)
silver W-23T-2 40U
W-24T-2 4001

W-0181-2 40U

SBW-10-2 40U)

W-0981-2 4.0 U

W-2551-2 40U

W-08S1-2 40U

SBW-21-2 40U

W-048-2 40U0)

W-04D-2 40U]

Equipment Blank #1-2 4.0 U]

Furnace Duplicate Analysis

Furnace duplicate analysis %RSD criterion of less than 20.0% was exceeded for-
arsenic for sample W-06S-2. This sample was previously qualified for matrix spike

interference so no additional qualification was necessary.
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Furnace Analytical Spike Analysis
Furnace analytical spike recovery criteria of 85.0% to 115.0% were exceeded for

arsenic, selenium, lead, and thallium. Due to these excursions, the detected and non-

detected results for these samples were approximated as tabulated below.

Analyte Affected Samples %Recovery ified Result
arsenic W-04DI-2F 82.0% 40 UJ
selenium W-03S2-2F 77.8 15.0 UJ
Blind Duplicate #1-2F 83.7 30 UJ
W-11S1-2F 73.0 3.0UJ
W-01B F 793 3.0 UJ
W-2551-2 74.8 3.0 UJ
W-07SI-2 60.4 30 UJ
W-09B-2 743 3.0 UJ
lead W-02-251-2 815 367
thallium W-2551-2F 83.0 1.0 UJ
W-07S1-2 67.7 1.0 UJ
W-1181-2 60.6 10U
W-02-251-2 82.9 1.0 UJ
W-1151-2F 585 1.0UJ
W-08SI-2 823 1.0 UJ
Dickinson-2F 57.4 1.0UJ

Furnace Method of Standard Additions Analysis

Furnace MSA analysis minimum correlation coefficient criterion of greater than

0.995 was exceeded for the lead analysis of W-01S1-2 and SBW-21-2. The detected

lead results were approximated (J) for these samples due to these excursions.

ICP_Serial Dilution Analysis

ICP serial dilution %D criterion of less than 15% was exceeded for barium,
beryllium, and nickel with values of 18.6%, 38.3% and 19.3%, respectively. Due to
these excursions, detected results for these analytes were approximated as tabulated

below.
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Qualified Result

Analyte %D Affected Samples (ug/L)
beryllium 383 W-05-2 oimous
W-068-2 0.10 UJ
W-02-281-2 o.10us
Equipment Blank #2-2 0.10 UJ
Blind Duplicate #2-2 0.10 UJ

nickel 193 W-03-2 107
W-0352-2 495

W-02-251-2 4537

Equipment Blank #2-2 8.0 UJ

W-06D-2 48.0J

W-12/81-2 5481

W-22/81-2 11717

barium 18.6 W-2581-2 489 )
W-078I-2 200

W-25DI-2 258

Element Quantitation and Reported Detection Limits
Detected sample results that were greater than the IDLs but less than the CRDLs

which were identified by the laboratory with a "B" qualifier were qualified as

approximated (J).

Overall Data Assessment

Overall, the laboratory performed inorganics analyses in accordance with the
requirements specified in the methods listed in Section 2.02. These data have been
determined to be usable for qualitative and quantitative purposes. Detected results for
several analytes were qualified with a "U" based on field/equipment and preparation
blank criteria. Analytes detected in the ICSA solution A at positive and negative
concentrations were approximated for several sarﬂples. Analyte results were also.
approximated for matrix spike analysis, laboratory duplicate analysis, field duplicate

analysis, laboratory control sample analysis, furnace duplicate analysis, furnace
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analytiéal spike analysis, furnace method of standard additions, and ICP serial dilution

analysis criteria.

4.16.2 Target Compound List Volatiles Analysis

Thirty-one ground water samples were validated according to procedures in the
QAPP and Region I Laboratory Data Validation - Functional Guidelines for Evaluating
Organic Analyses, USEPA Region I, November 1988. The following QA/QC
parameters for method EPA 8240 were found to meet validation criteria: holding times,
GC/MS instrument tuning, surrogate recovery, matrix spike/matrix spike duplicate
analysis, internal standards recovery, compound identification and quantitation,
tentatively identified compounds, system performance, and documentation completeness.

Excursions from QA/QC criteria are summarized below.

Initial Calibration

Initial calibration minimum RF criterion of greater than 0.05 was exceeded for
2-butanone with values of 0.02237, 0.01841, and 0.01852 for the initial calibrations
analyzed on 6/4/93, 6/24/93, and 7/11/93, respectively. Due to these excursions the
non-detected sampfes results reported for 2-butanone were determined to be unusable
(R) all of the Round II ground water volatile samples, equipment blanks, and trip

blanks.

Continuing Calibration
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Continuing calibration minimum RF criterion of greater than 0.05 was exceeded
for 2-butanone for continuing calibrations analyzed on 6/23/93, 6/28/93, 7/3/93, 7/4/93,
7/6/93, 7/9/93, 7/12/93, and 7/13/93. Qualification of sample results due to these
excursions was not required since the associated samples were previously qualified for
exceeding initial calibration minimum RF criterion.

Continuing calibration %D criterion of less than 25.0% was exceeded for acetone
for the calibration analyzed on 6/28/93. Continuing calibration %D criterion was also
exceeded for 4-methyl-2-pentanone and 2-hexanone for the calibrations analyzed on
6/28/93 and 7/4/93. Chloroform exceeded %D criterion for the calibration analyzed on
7/6/93. Qualification of sample results for these excursions was not required since the
%Ds were less than 50.0% and these compounds were not detected in the associated

samples.

Blank Analysis

Acetone was detected in Equipment/Field Blank #1-2 at a concentration of 15

ug/L. A blank action level was calculated at ten times the blank concentration.

Dilutions and differences between sample and blank weights or volumes were taken into
account when applying blank actions. Detected sample results below the action level
were qualified with a "U". The detected acetone result for W-25S1-2 was qualified

with a "U" due to this excursion.
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Reference Standard Analysis
Reference standard recovery criteria of 60.0% to 140.0% specified in the QAPP

for bromomethane were exceeded on 6/23/93 with a recovery of 160.0%. Qualification
of sample data was not required since bromomethane was not detected in the associated

samples.

Field Duplicate Analysis
Field duplicate RPD criterion of less than 30.0% was exceeded for the duplicate

analysis of W-22/S1-1 (Blind Duplicate #2-2). Due to the RPD values of 200.0%,
79.4%, and 96.3% for carbon disulﬁde,‘ 1,2-dichloroethene, and trichloroethene, -
respectively the results for these compounds reported for Blind Duplicate #2-2 and W-

22/S1-2 were approximated (J, UJ).

Overall Data Assessment

Overall, the laboratory performed volatile organics analyses in accordance with
the requirements specified in the methods listed in Section 2.02. The majority of the
volatile organics sample data have been determined to be usable for qualitative and
quantitative purposes. Results for 2-butanone were determined to be unusable based
on calibration minimum RF criteria. The detected acetone result for W-25S1-2 was
qualified with a "U" bas;ed on equipment blank criteria. Results for carbon disulfide,
1,2-dichloroethene, and trichloroethene were approximated for Blind Duplicate #2-2 and . -

W-22/S1-2 based on field duplicate criteria.
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4.16.3 Target Compound List Semivolatiles Analysis

Twenty water samples were validated according to procedures in the QAPP and
Region I Laboratory Data Validation - Functional Guidelines for Evaluating Organic
Analyses, USEPA Region I, November 1988. The following QA/QC parameters for
method EPA 8270 were found to meet validation criteria: holding times, GC/MS
instrument tuning, blank analysis, matrix spike/matrix. spike duplicate analysis, reference
standard analysis, compound identification and quantitation, system performance, and

documentation completeness. Excursions from QA/QC criteria are summarized below.

Continuing Calibration

Continuing calibration %D criterion of less than 25% was exceeded for several
compound with %D values that ranged from 25.07% to 38.54% for the calibrations
analyzed on 7/1/93, 7/2/93, 7/6/93, 7/7/93, 7/13/93, and 7/23/93. Qualification of
sample results was not required since these compounds were not detected in the affected

samples and the %Ds were less than 50%.

Surrogate Recovery

Laboratory surrogate recovery criteria were exceeded for several samples.
Sample W-02-2 exceeded surrogate recovery criteria but was also previously qualified
for exceeding internal standard recovery criteria. Compounds not previously qualified
for internal standard excursions were qualified for exceeding surrogate recovery criteria -
for this sample. The samples which exhibited surrogate recovery excursions and the
qualification of data due to these excursions are tabulated below.

FINAL October 1995 (5271.001) . O’Brien & Gere Engineers
207



Qualified

%Recovery Results
Sample ID Surrogate %Recov-  Limits Affected Compounds (sg/L)
' ery
SBW-21-2 2-fluorophenol 13.0 41.0 to 111.0 phenol 10UJ
2,4,6-tribromophenol 18.0 45.0 10 115.0 2-chlorophenol 10U
benzyl alcohol 1oyl
2-methylphenol 10UJ
4-methylphenol 10 UJ
2-nitrophenol 10 UJ
2,4-dimethylphenol oyl
benzoic acid 50 UJ
2,4-dichlorophenol 10 UJ
4-chloro-3-methylphenol 10U
2,4,6-trichlorophenol 10 UJ
2,4,5-trichlorophenol 50 UJ
2,4-dinitrophenol 50 UJ
4,6-dinitro-2-methylphenol 50U
pentachlorophenol 50 uJ
Blind Duplicate 2-fluorophenol 240 41.0 to 111.0 phenol R
#1-2 2,4,6-tribromophenol 4.0 450 to 1150 2-chlorophenol R
benzy! alcohol R
2-methyiphenol R
4-methylphenol 12 ]
2-nitrophenol R
2,4-dimethylphenol R
benzoic acid R
2,4-dichlorophenol R
4-chloro-3-methylphenol R
2,4,6-trichlorophenol R
2,4,5-trichlorophenol R
2,4-dinitrophenol R
4,6-dinitro-2-methylphenol R
pentachlorophenol R
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Qualified

%Recovery Results

Sample ID Surrogate %Recov- Limits Affected Compounds (ug/L)
ery

W-02-2 2-fluorobiphenyl 476.0 43.0 to 116.0 phenol 120)

: terphenyl-d14 596.0 31.0 to 128.0 bis(2-chloroethyl) ether 12U)

phenol-dé 10.0 310 to 118.0 2-chlorophenol 12 UJ

2-fluorophenol 39.0 41.0 10 111.0 1,3-dichlorobenzene 12U]

2,4 6-tribromophenol 221.0 450 t0 115.0 1,4-dichlorobenzene 12U

benzyl alcohol 12 U]

1,2-dichlorobenzene 12U)

2-methylphenol 12UJ

bis(2-chloroisopropyl) ether 12U]

4-methylphenol 12U]

N-nitroso-di-n-propylamine 12U]

hexachloroethane 12U)

nitrobenzene 12U]

isophorone 12 U]

2-nitrophenol 12UJ

2,4-dimethylphenol 12U]

. benzoic acid 60 UJ

bis(2-chloroethoxy) methane 12U

2,4-dichlorophenol 12U]

1,2,4-trichlorobenzene 12U)

naphthalene 120)

4-chloroaniline 12 U)

hexachlorobutadiene 12U

4-chloro-3-methylphenol 12U

2-methyinaphthalene 12U0)

Field Duplicate Analysis

Field duplicate RPD criterion of less than 30.0% for water samples was
exceeded for 4-methylphenol for the analysis of Blind Duplicate #1-2 (W-05-2) with
a RPD value of 200.0%. Due to this excursion the non-detected 4-methylphenol result

reported for W-05-2 was approximated (UJ).

Internal Standard Analysis

Internal standard recovery criteria of -50.0%/+100.0% were exceeded for the
samples and internal standard compound tabulated below. To evaluate the cause of the

low internal standard recoveries these samples were reextracted and reanalyzed. The
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reanalyses exceedéd holding time criterion of less than seven days and also exhibited
low internal standard recovel.'ies. Therefore, the reanalyses for these samples were
determined to be unusable. Internal standards that exceeded criteria for the original
sample analyses and the compounds requiring qualification are tabulated below. Due
to these excursions detected results were approximated (J) and non-detected sample

results were determined to be unusable (R) for the affected compounds.

Internal Internal Stan-
Sample ID Internal Stan- Standard Area dard Area Limits Affected Compounds
dard

W-01S1-2 chrysene-d12 47001 64664 to 258654 pyrene
butylbenzylphthalate
3,3’-dichlorobenzidine
benzo(a)anthracene
chrysene
bis(2-ethylhexyl)phthalate

W-01S1-2 perylene-d12 1040 72081 to 288324 di-n-octylphthalate
benzo(b)fluoranthene
benzo(k)fluoranthene

benzo(a)pyrene
indeno(1,2,3-cd)pyrene
dibenzo(a,h)anthracene
benzo(g,h,i)perylene

W-06S-2 chrysene-d12 39398 49266 to 197064 pyrene
butylbenzylphthalate
3,3"-dichlorobenzidine

benzo(a)anthracene

chrysene
bis(2-ctl1ylhexyl)phthalate

W-06S-2 perylene-d12 938 55486 to'221946 di-n-octylphthalate
benzo(b)fluoranthene
benzo(k)fluoranthene

benzo(a)pyrene
indeno(1,2,3-cd)pyrenc
dibenzo(a,h)anthracene
benzo(g,h,i)perylene
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Sample ID

W-02-2

w-02-2

W-02-2

W-02-2

W-04SI

FINAL

Internal Stan-
dard

acenaphthene-d10

phenanthrene-d10

chrysene-d12

perylene-d12

perylene-d12

Internal

Standard Area

8930

37717

4324

6238
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Internal Stan-

dard Area Limits

28160 to 112640

51715 to 206862

49266 to 197064

55486 to 221946

44753 to 179010

Affected Compounds

hexachlorocyclopentadiene
2,4,6-trichlorophenol
2,4,5-trichlorophenol
2-chloronaphthalene
2-nitroaniline
- dimethylphthalate
acenaphthylene
2,6-dinitrotoluene
3-nitroaniline
acenaphthene
2,4-dinitrophenol
4-nitrophenol
dibenzofuran
2,4-dinitrotoluene
diethylphthalate
4-chlorophenyl-phenylether
fluorene
4-nitroaniline

4,6-dinitro-2-methylphenol
N-nitrosodiphenylamine
4-bromophenyl-phenylether
hexachlorobenzene
pentachlorophenol
phenanthrene
anthracene
di-n-butylphthalate
fluoranthene

pyrene
butylbenzylphthalate

3,3’-dichlorobenzidine
benzo(a)anthracene

chrysene
bis(2-ethylhexyl)phthalate

di-n-octylphthalate
benzo(b)fluoranthene
benzo(k)fluoranthene
benzo(a)pyrene
indeno(1,2,3-cd)pyrene
dibenzo(a,h)anthracene
benzo(g,h,i)perylene

di-n-octylphthalate
benzo(b)fluoranthene
benzo(k)fluoranthene
benzo(a)pyrene
indeno(1,2,3-cd)pyrene
dibenzo(a,h)anthracene
benzo(g,h,i)perylene
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Internal

Sample ID Internal Stan-
dard
W-04B-2 perylene-d12

Tentatively Identified Compounds

Standard Area

94119

dard Area Limits

128501 to 514004

Internal Stan-
Affected Compounds

di-n-octylphthalate
benzo(b)fluoranthene
benzo(k)fluoranthene
benzo(a)pyrene
indeno(1,2,3-cd)pyrene
dibenzo(a,h)anthracene
benzo(g,h,i)perylene

Several tentatively identified compounds (TICs) were detected in the method

blanks. Sample TICs with relative retention times matching the retention times of the

TICs in the method blanks were qualified as unusable (R).

qualification are summarized below.
Sample ID#

W-23T-2
W-24T-2

W-0181-2
SBW-10-2

W-08/81-2
SBW-21-2
W-04S-2

Field Equipment Blank #1-2
W-05-2
W-03-2

W-068-2
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Samples requiring

~ TIC Retention Time (min)

Blank
197

6.67
797

6.67
197

6.67
797

7.99
7.99

6.90
7.99

6.90
7.99

6.90
-7.99

6.90
7.99

6.90
7.99
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Sample ID#

W-0352-2
Blind Duplicate #1-2

W-07S1-2

Field/Equipment Blank #2-2

W-04S1

w-01B

W-04B-2

W-04DI-2

W-07SI-2
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TIC Retention Time (min
Blank

7.99

7.99
9.31
12.57

6.90
7.99
9.31
12.57

6.90
7.99
9.31
6.87
7.98
9.28
30.04
3145

6.87

7.98

8.82

9.28
25.80
34.78

8.01
9.10
10.11
14.22
30.52
32.83

8.01
9.10
10.11
10.53
14.22
40.51

8.01

9.10

10.11
10.53
14.22
29.29
40.51
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Sample ID# TIC Retention Time (min)

Sample Blank
W-08SI-2 7.97 ‘ 8.01
9.08 9.10

10.09 10.11

10.49 10.53

12.20 12.23

14.19 14.22

15.75 15.77

29.23 29.29

40.52 40.51

W-08B-2 7.98 8.01
9.09 9.10

10.09 10.11

10.49 10.53

29.27 29.29

30.51 30.52

32.82 32.83

40.52 40.51

Overall Data Assessment

Overall, the laboratory performed semivolatile organics- analyses in accordance
with the requirements specified in the methods listed in Section 2.02. The majority of
the semivolatile organics sample data were qualified as unusable or were approximated
based on surrogate recovery and internal standard recovery criteria. The non-detected
4-methylphenol result for W-05-2 was approximated based on field duplicate analysis
criteria. Sample TICs with retention times and mass spectral criteria matching TICs

detected in the method blanks were determined to be unusable (R) for several samples.

4.16.4 PCB/Pesticide Analysis

Two water samples were validated according to procedures in the QAPP and

Region I Laboratory Data Validation - Functional Guidelines for Evaluating Organic
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Analyses, USEPA Region I, November 1988. As a result of the validation no
excursions from the QA/QC criteria specified in Section 3.02 of this report were

observed.

4.17 Air Sampling Program

4.17.1 Target Compound List Volatiles Analysis

Six air samples collected on carbon molecular sieve tubes were validated
according to procedures in the QAPP and Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Organic Analyses, USEPA Region I, November
1988. The following QA/QC parameters for method TO-2 were found to meet
validation criteria: holding times, GC/MS instrument tuning, surrogate recovery, matrix
spike/matrix spike duplicate analysis, reference standard analysis, internal standards
recovery, compound identification and quantitation, system performance, and

documentation completeness. Excursions from QA/QC criteria are summarized below.

Initial Calibration

Initial calibration %RSD criterion of less than 30.0% was exceeded on 10/23/93
acetone (32.0%), vinyl acetate (32.0%), 2-hexanone (40.0%) and 1,1,2,2-tetrachloro-
ethane (48.5%). Qualification of sample results was not required since these
compounds were not detected above their CRDLs and the %RSDs were less than

50.0%.

Continuing Calibration
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The continuing calibration analyzed on 10/26/92 exceeded the %D criterion of
less than 25.0% for vinyl chloride (40.0%), brompmethane (38.2%), vinyl acetate
(65.7%) and 2-hexanone (26.7%). The non-detected sample results for vinyl acetate
were approximated (UJ) for AS-01, AS-02, AS-03, AS-04 and AS-05 due to these
excursions. Qualification of sample results was not required for vinyl chloride,
bromomethane, or 2-hexanone since these compounds were not detected above their
CRDLs and the %Ds were less than 50.0%. The detected results for acetone for AS-01,
AS-02, AS-03, AS-04, and AS-05 were qualified with a "UJ" due to blank contamina-
tion and these calibration excursions.

Continuing calibration %D criterion were also exceeded on 10/27/92 acetone -
(49.6%), vinyl acetate (62.7%), 2-butanone (62.5%), benzene (26.2%), 1,2-
dichloroethane (25.3%), 1,2-dichloropropane (42.8%), bromodichloromethane (32.0%),
2-hexanone (51.8%) and 1,1,2,2-tetrachloroethane (44.2%). Non-detected sample ;esults
for vinyl acetate, 2-butanone and 2-hexanone were approximated (UJ) for AS-06 and
AS-07 due to these excursions. Qualification of sample results was not required for
1,2-dichloroethane, 1,2-dichloropropane, bromodichloromethane, and 1,1,2,2-tetrachloro-
ethane since these compounds were not detected above their CRDLs and the %Ds were
less than 50.0%. The detected results for acetone aﬁd benzene for AS-06 and AS-07

were qualified with a "UJ" due to blank contamination and these calibration excursions.

Blank Analysis
The method blank analyzed on 10/26/92 contained 140 ng of acetone and 46 ng

of methylene chloride. Blank action levels were calculated at five times these
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concentrations to evaluate the effects of the blank contamination. Dilutions and
differences between sample and blank weights or volumes were taken into account
when applying blank actions. Detected samples results for these compounds that were
less than the blank action levels were qualified with a "U". Samples qualified for these
excursions included AS-01, AS-02, AS-03, AS-04, and AS-05.

The method. blank analyzed on 10/27/93 contained 150 ng 6f acetone and 7 ng
of methylene chloride. Blank action levels were calculated at ten times these
concentrations to evaluate the effects of the blank contamination. Detected samples
results for these compounds that were less than the blank action levels were qualified
with a "U". Samples qualified for these excursions included AS-06 and AS-07.

The trip blank contained 120 ng of acetone, 55 ng of methylene chloride, 20 ng
of 1,1,1-Trichloroethane, 11 ng of benzene, and 600 ng of trichlorofluoromethane.
Qualification of methylene chloride data was not required since the detected methylene
chloride results in the associated samples were previously qualified for method blank
excursions. Detected benzene, 1,1,1-trichloroethane, and trichlorofluoromethane results
were qualified with a "U" for samples AS-01, AS-02, AS-03, AS-04, AS-05, AS-06 and

AS-07 due to these excursions.

Field Duplicate Analysis
Field duplicate RPD criterion of less than 50.0% were exceeded for the analysis

of duplicate sample AS-07 (AS-03). The compounds that exceeded criteria and the. -
RPD values are tabulated below. Detected and non-detected results for these
compounds were approximated for AS-03 and AS-07 due to these excursions.
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Compound RPD

carbon disulfide 200.0%
carbon tetrachloride 54.3%
m,p-Xylene 75.0%
tetrachloroethene 200.0%
trichloroethene 200.0%

Tentatively Identified Compounds

TICs were detected in the media blank at retention times of 10.45 and 17.18

minutes. Sample TIC results matching these retention times were determined to be

unusable (R).

Overall Data Assessment

Overall, the laboratory performed method TO-2 ‘volatile organics analyses in
accordance with the requirements specified in the methods listed in Section 2.02. The
majority of the volatile organics sample data have been determined to be usable for
qualitative and quantitative purposes. Detected results for acetone and benzene; were
qualified as "UJ" based on blank and continuing calibration %D criteria. Detected
results for metﬁylene chloride and 1,1,1-trichloroethane were qualified with a "U" based
on blank criteria. Results for carbon disulfide, carbon tetrachloride, m,p-xylene,
tetrachloroethene, and trichloroethene were approximated for AS-03 and AS-07 based
on field duplicate analysis criteria.

TICs were detected in the media blank at retention times of 10.45 and 17.18
minutes. Sample TIC results matching these retenfion times were determined to be

unusable (R).
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4.17.2 Target Compound List Semivolatiles Analysis

Six air samples collected on XAD-2 media were validated according to
procedures in the QAPP and Region I Laboratory Data Validation - Functional
Guidelines for Evaluating Organic Analyses, USEPA Region 1, November 1988. The
following QA/QC parameters for method TO-13 were found to meet vali&ation criteria:
holding times, GC/MS instrument tuning, initial calibration, surrogate recovery,
reference standard analysis, field duplicate analysis, internal standards recovery,
compound identification and quantitation, system performance, and documentation

completeness. Excursions from QA/QC criteria are summarized below.

Continuing Calibration

The continuing calibration analyzed on 10/26/92 exceeded %D criterion of less
than 25.0% for 2-methylnaphthalene (39.7%), 3-nitroaniline (27.3%), and 4-nitrophenol
(34.6%). Qualification of sample data for these compounds was not required since they

were not detected in the associated samples and the %Ds were less than 50.0%.

Matrix Spike/Matrix Spike Duplicate Analysis

Matrix'spike recovery criteria specified in the QAPP were exceeded for several
compounds in the analysis of the media blank MS/MéD. The compounds that exceeded
recovery criteria and the qualification of the associated samples are tabulated below.
Qualification of data was not required for 4-nitrophenol or pentachlorophenol since the .-
recoveries exceeded the upper criteria limits and these compounds were not detected in
the associated samples.
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Compound %Recovery
phenol MS 19.0
2,4-dinitrotoluene MS 96.0
MSD 21.0

pentachlorophenol MS 190.0

MSD 200.0

4-nitrophenol MSD 145.0

NA = None Affected

Blank Analysis

%Recovery
Limits

26.0 to 90.0

28.0 to 89.0

17.0 to 109.0

11.0 to 114.0

Affected
Samples

AS-01
AS-02
AS-03
AS-04
AS-05
AS-06
AS-07

AS-01
AS-02
AS-03
AS-04
AS-05
AS-06
AS-07

NA

NA

Qualified
Results (ug/m*)

520 UJ
560 UJ
520 UJ
510 UJ
460 U
500 UJ
530 UJ

520 UJ
560 UJ
520 UJ
510Ul
460 UJ
500 UJ
530 U)

NA

NA

The method blank extracted on 10/20/92 and the media blank contained 19.0 ng

and 73.0 ng, respectively of di-n-butylphthalate. A blank action level was calculated

AS-06, and AS-07.
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at ten times the highest blank concentration to evaluate the effects of the blank
contamination. Dilutions and differences between sample and blank weights or volumes
were taken into account when applying blank actions. Detected samples results for this
compound that were less than the blank action level were qualified with a "U".

Samples qualified for these excursions included AS-01, AS-02, AS-03, AS-04, AS-05,
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Tentatively Identified Compounds

Tentatively identified compounds were detected in the media blank at 28.36 and
34.95 minutes. A TIC and an acetic acid ester were also detected in the method blank
extracted on 10/20/92 at 31.19 minutes and 34.95 minutes, respectively. Sample TIC

results matching these retention times were determined to be unusable (R).

Overall Data Assessment

Overall, the laboratory performed method TO—13 semivolatile organics analyses
in accordance with the requirements specified in the methods listed in Section 2.02. -
The majority of the semivolatile organics sample data have been determined to be -
 usable for qualitative and quantitative purposes. Non-detected results for phenol and
2,4-dinitrotoluene were approximated based on matrix spike/matrix spike duplicate
analysis criteria. Detected di-n-butylphthalate results were qualified with a "U" based
on blank analysis criteria.

Tentatively identified compounds were detected in the media blank at 28.36 and
34.95 minutes. A TIC and an acetic acid ester were also detected in the method blank
extracted on 10/20/92 at 31.19 minutes and 34.95 minutes, respectively. Sample TIC

results matching these retention times were determined to be unusable (R).
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4.18 Hexavalent Chromium Analysis

QA/QC parameters for hexavalent chromium analyses were evaluated for sixty-one
water samples collected from 9/29/92 to 6/29/93 according to the QAPP and the Region I
Laboratory Data Validation - Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, February 1989. As a result of the validation no excursions from the QA/QC

criteria specified in Section 3.01 of this report were observed.

4.19 BOD Analysis

QA/QC parameters for BOD analyses were evaluated for fifty water samples collected
from 9/21/92 to 6/29/93 according to the QAPP and the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses, USEPA Region I, February 1989.
The following QA/QC parameters for EPA method 405.1 were found to meet validation
criteria: holding times, blank afxalysis, laboratory duplicate analysis, field duplicate analysis,
laboratory control sample analysis, and documentation completeness. Excursions from QA/QC

criteria are summarized below.

BOD Quantitation

The BOD values originally reported for these samples did not meet the minimum
dissolved oxygen (DO) depletion criterion of 2 mg/L specified in the method. The
reported sample results and detection limits were determined using a minimum DO of
1 mg/L.. Non-detected sample results were also calculated without correction for sample .

dilution. Due to these excursions the laboratory was requested to re-calculate these
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BOD data following the 2 mg/LL DO depletion criterion and correcting for sample

dilution. The resubmitted data were received from OBG Labs on 9/17/93.

Overall Data Assessment

In addition to the calculation excursions for the BOD analyses, initial DO values
were not determined for each sample as specified by the method. Sample results were
calculated using the initial DO value of the dilution water and the final DO of the
samples. It was determined that this practice would lead to the reporting of false
positive values since the initial DO of the dilution w'ater, which ranged from 9.2 mg/L
to 9.8 mg/L, was expected to be higher than the diluted sample initial DO. Although . .
there was higher probability of reporting false positive values, the non-detected BOD
results reported for all the BOD analyses were approximated (UJ) based on the small

probability that an initial sample DO was higher than the dilution water DO.

4.20 TOC Analysis
QA/QC parameters for TOC analyses were evaluated for fifty water and fifty-two

soil/sediment samples collected from 9/30/92 to 4/13/93 according to the QAPP and the Region
I Laboratory Data Validation - Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, February 1989. The following QA/QC parameters for EPA methods 415.1
and 9060 were found to meet validation criteria: holding times, laboratory duplicate analysis,
field duplicate analysis, laboratory control sample analysis, and documentation completeness. =

Excursions from QA/QC criteria are summarized below.
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Blank Analysis
The equipment blanks collected on 5/25/93 and 6/2/93 contained TOC at

concentrations of 7 mg/L and 5 mg/L, respectively. Blank action levels were calculated
at five times these concentrations to evaluated the effects of blank contamination.
Detected TOC results that were below these blank action levels were qualified with a
"u". Sainples qualified for this excursion included W-01/S1-1, W-03-1, W-02-1, W-05-
1, W-06S-1, W-04SI-1, W-01B-1, W-04DI-1, and W-04B-1.

The equipment blank collected on 6/23/93 contained TOC at a concentration of

3mg/L. Due to this excursion the detected TOC results reported for W-01S1-2, W-04S-

2, W-05-2, W-03-2, W-06S-2, Blind Duplicate #1-2, W-02-2, W-04S1-2, W0IB, W- . .

04B-2, and W-04DI-2 were qualified with a "U".

Field Duplicate Analysis
Field duplicate RPD criterion of less than 50.0% was exceeded for LS-Blind

Duplicate #1 (LS-3) with a value of 74.0%. Due to this excursion the detected TOC
results for LS-2, LS-3, and LS-Blind Duplicate #1 were approximated (J).

RPD criterion were also exceeded for Blind Duplicate #2-1 (W-02-1) with a
value of 84.2%. Detected results were approximated (J) for W-01/S1-1, W-03-1, W-
04S-1, W-02-1, Blind Duplicate #2-1, W-05-1, W-06S-1, W-04S-1, W-01B-1, W-04DI-
1, and W-C4B-1 due to this excursion. Detected results previously qualified for blank

contamination were qualified with a "UJ".
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Overall Data Assessment

Overall, the laboratory performed TOC analyses in accordance with the
requirements specified in the methods listed in Section 2.02. These TOC sample data
have been determined to be usable for qualitative and quantitative purposes. Results
for several samples were qualified with a "U" based on equipment blank analysis
criteria. Detected TOC results were also approximated based on field duplicate analysis

criteria.

4.21 Hardness Analysis
QA/QC parameters for hardness analyses were evaluated for fifty water samples -

collected from 9/21/92 to 6/29/93 according to the QAPP and the Region I Laboratory Data
Validation - Functional Guidelines for Evaluating Inorganics Analyses, USEPA Region I,
February 1989. The following QA/QC parameters for EPA'method 130.2 were found to meet
validation criteria: holding times, laboratory duplicate analysis, laboratory control sample
analysis, and documentation completeness. Excursions from QA/QC criteria are summarized

below.

Field Duplicate Analysis
Field duplicate RPD criterion of less than 50.0% was exceeded for LS-Blind

Duplicate #1 (I;S-3) with a value of 76.5%. Due to this excursion the detected hardness
results for LS-2, LS-3, and LS-Blind Duplicate #1 were approximated (J).

RPD criterion were also exceeded for Blind Duplicate #2-1 (W-02-1) with a
value of 63.6%. Detected results were approximated (J) for W-01/S1-1, W-03-1, W-
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04S-1, W-02-1, Blind Duplicate #2-1, W-05-1, W-06S-1, W-04S-1, W-01B-1, W-04DI-

1, and W-04B-1 due to this excursion.

Overall Data Assessment

Overall, the laboratory performed hardness analyses in accordance with the
requirements specified in the methods listed in Section 2.02. These hardness sample
data have been determined to be usable for qualitative and quantitative purposes.

Several detected results were approximated based on field duplicate analysis criteria.
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SECTION 5 - SUMMARY AND DATA USABILITY

The analytical data generated for the Burgess Brothers Superfund Site located in
Woodford and Bennington, Vermont were evaluated based on QA/QC criteria established by
the USEPA CLP and criteria presented in the QAPP for this investigation. Validation
procedures were based on CLP data validation guidelines developed by USEPA Region I.
Data qualified with a "R", which are considered unusable for either qualitative or quantitative
purposes, resulted when a major deficiency was noted in the data generation process. Minor
deficiencies in the data generation process resulted in approximation of sample data.
Approximation of a data point indicates uncertainty in the reported concentration of the . -
chemical, but not its assigned identity. The conservative assumptions‘ used in the development
of conclusions made based on these analytical results allow for the quantitative use of
approximated analytical data while still adhering to the project data quality objectives. This
approach to the use of analytical data is consistent with thé guidance presented in U.S. EPA
Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part
A), 540/1-891002, December 1989. A summary of specific QA/QC excursions that resulted
in qualification of sample data is presented in Section 4.

Data quality objectives (DQOs) are quantitative and qualitative statements specifying
the quality of the environmental data required to support the decision making process. DQOs
define the total uncertainty in the data that is acceptable. The DQOs for this investigation
require that the total uncertainty of the analytical data remain within an acceptable range so as .
not to hinder the intended use of the data. For this investiga';ion, soil boring, surface soil, and
sediment investigation data were used to characterize contaminant concentrations in specific |
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areas, while well investigation data will be used to characterize background ground water
quality and contaminant concentrations in specific areas of the site.

This section summarizes the analytical data in terms of its completeness and useability
for these site characterization purposes. Data completeness is defined as the percentage of
sample results that have been determined to be useable during the data validation process.
Data completeness with respect to useability was calculated separately for each analysis for
each round of sampling and analysis. Sampling and analysis programs that were collected over
several rounds were combined to determine data usability. The data uses and percent
completeness for each round of sampling and analysis are tabulated below. The percent
usability calculation did not include quality control samples collected to aid in the evaluation = -
of data usability. Therefore, field/equipment blank, trip blank, and field duplicate data deter-
mined to be unusable as a result of the validation process are not represented in the percent

usability value tabulated below.

Percent
Sampling Pro- Data Uses . Analysis Usability Excursions
gram )
Sediments To characterize distribution of inorganics 99.3 5 selenium results due to matrix
volatiles and metals and other spike recovery criteria.
eters in unnamed tribu and
param Bamey Brook. ary volatiles 98.9 12 2-butanone results due to
: calibration RF criterion.
semivolatiles 96.7 61 compounds for SED-05-2 due to
surrogate recovery criteria.
pesticide/PCBs 98.1 14 endrin aldehyde results due to
reference standard analysis criteria. -
Surface Waters To characterize distribution of inorganics 100 NA
volatiles and metals and other .
parameters in unnamed tributary and volatiles 97.1 27 2-butanone results due to
Bamey Brook. : calibration RF criterion. -
semivolatiles 100.0 NA
pesticide/PCBs 98.2 14 endrin aldehyde results due to
reference standard analysis criteria.

FINAL October 1995 (5271.001) O’Brien & Gere Engineers
228 :



Sampling Pro-
gram

Surface Soils

EPA 524.2 Analy-
sis

Bend in the Road

Soil Borings

Leachate

Ground Water

Air

Data Uses

To characterize surface concentra-

tions of volatiles, semivolatiles, and

metals for risk assessment.

Characterize volatile organic water

quality in three residential wells and

Ryder spring municipal supply.

To characterize subsurface soils for
the possible presence of landfill
materials.

To characterize the materials in the
landfill at former lagoon locations

and other suspected areas of releases.

To characterize contaminant
concentrations in seeps.

To characterize ground water quality

and separate phase fluids in upper
and lower sand and bedrock in
marshy area.

-

To evaluate if potential site related
residues are being transported from
the site via air transport.
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Analysis
inorganics

volatiles
semivolatiles

pesticide/PCBs

volatiles

inorganics

inorganics

volatiles

semivolatiles

pesticide/PCBs

inorganics

volatiles
semivolatiles
pesticide/PCBs
inorganics
volatiles
semivolatiles

pesticide/PCBs
volatiles

semivolatiles
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Percent

Usability

98.1

100.0
100.0
96.2

55.0

100.0

99.9

99.2

100.0
96.2

944

97.1

99.5

100.0

99.2

97.1

94.2

100.0
100.0

100.0

Excursions

14 antimony results due to matrix
spike recovery criteria.

NA
NA

10 endrin aldehyde results due to
reference standard analysis criteria.

484 compounds due to holding
time criteria.
20 compounds due to calibration
criteria.

NA

1 selenjum result due to furnace
post digestion spike recovery
criteria. :
14 2-butanone results due to
calibration RF criterion.
NA

32 endrin aldehyde results due to
reference standard analysis criteria.

3 arsenic results due to matrix
spike recovery criteria.
1 selenium result due to furnace
post digestion spike recovery
criteria.

3 2-butanone results due to
calibration RF criterion.

1 4-nitrophenol result due to matrix
spike recovery criteria.

NA

6 arsenic and 20 selenium results
due to matrix spike recovery
criteria.

62 2-butanone results due to
calibration RF criterion.

132 compounds due to intenal
standard recovery criteria,

NA
NA

NA
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Percent

Sampling Pro- Data Uses Analysis Usability Excursions
gram
Cr*® Analysis To characterize ground and surface Cr* 100.0 NA
water hexavalent chromium
concentrations.
BOD Analysis To characterize ground and surface BOD 100.0 NA

water and leachate biochemical
oxygen demand.

TOC Analysis To characterize ground and surface TOC 100.0 NA
water and soil/sediment TOC
concentrations.

Hardness Analysis  To characterize the concentrations of Hardness 100.0 NA
metals in the ground and surface
waters.
NA = Not Applicable

Validation of the Phase 1A analytical data indicated that the data quality objectives
defined in the QAPP, were met. The following sections present the adherence of the data to
the PARCC parameters presented in the QAPP. Additional information on the impact of
excursions from QC measurements on the analytical data was found in the risk assessment
guidance document: Guidance for Data Useability in Risk A.ssessment (Part A) Final, USEPA,
9285.7-09A, April 1992.

Precision is measured through field duplicate samples and laboratory duplicate samples.
Split samples were collected, but the information from those analyses was not available for this
data validation. For the sampling program associated with this phase of the RI, 0.61% and
1.37% of the analytical data were qualified due to excursions from laboratory and field
duplicate sample analyses, respectively.

Matrix spike sample, reference standards, surrogate recoveries, internal standard
recoveries and calibration criteria indicate the accuracy of the data. For the Phase 1A sampling
program, 1.52% of the analytical data were qualified for excursions from matrix spike sample

FINAL October 1995 (5271.001) O’Brien & Gere Engineers
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criteria, 0.40% of the analytical data were qualified for excursions from reference standard,
0.88% of the analytical data were qualified for excursions from surrogate recovery criteria,
0.76% of the analytical data were qualified for excursions from calibration criteria, and 0.55%
of the analytical data were qualified for excursions from internal standard recovery criteria.

Holding times, sample preservation, and extraction procedures are indicators of the
representativeness of the analytical data. For the sampling program associated with this phase
of the RI, 1.51% and 2.03% of the data were qualified for holding time and blank excursions,
respectively. Sample preservation excursions resulted in the qualification of 1.82% of the
analytical data. Extraction procedures did not result in the qualification of Phase 1A analytical
data.

Comparability is not compromised provided that the analytical methods did not change
over time. Since standard analytical methods and reporting procedures were consistently used
by the laboratory, the comparability criteria for the analytical data were met.

The percent usability, or completeness, of the data fenged from 96.2 to 100 percent for
data collected from the surface and subsurface soils, ground water, air, surface water,
sediments, and leachate/seeps, excluding the VOC analyses from the residential wells and
Ryder Spring. Shipping delays resulted in a 55% usability for the VOC analyses from the
residential well and Ryder Spring.

Overall, the Phase 1A analytical data is of sufficient quality to meet the project data
quality objectives and may be used for qualitative and quantitative purposes. These uses
include, but are not limited to, performance of human health and ecological risk assessments, . -

evaluation of remedial alternatives, and estimation of the nature and extent of contamination. -
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EXECUTIVE SUMMARY

This report presents the results of a data validation on analytical data quality for
| samples collected at the Burgess Brothers Superfund Site located in Woodford and Bennington,
Vermont. Site characterization activities conducted by O’Brien & Gere Ehgineets, Inc.
(O’Brien & Gere Engineers) as part of the November Interim Sampling Program (NISP)
included sampling and analysis of sediment, ground water, and surface water. The analytical
data generated for the NISP were evaluated baséd on QA/QC criteria established by the United
States Environmental Protection Agency (USEPA) Contract Laboratory Program (CLP) and
criteria presented in the Quality Assurance Project Plan (QAPP) for this investigation.
Validation procedures were based on data validation guidelines developed by the USEPA.

The data quality objectives (DQOs) for this investigation require that the total
uncertainty of the analytical data remain within a pre-determined acceptable range so as not
to hinder the intended use of the data. For this investigation, sediment data will be used to
characterize contaminant concentrations in specific areas, wﬁile ground water and surface water
data will be used to characterize background ground water quality and contaminant
concentrations in specific areas of the site.

Data completeness is defined as the percentage Qf sample results that have been
determined to be useable during the data validation process. Data qualified with an "R", which
are considered unuseable for either qualitative or quantitative purposes, resulted when a major
deficiency was noted in the data generation process. Data completeness with respect to

useability was calculated separately for each type of analysis and is tabulated below. The
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percent useability calculation did not include quality control samples collected to aid in the
evaluation of data useability. Therefore, field/equipment blank, trip blank, and field duplicate

data determined to be unuseable as a result of the validation. process are not represented in the

percent useability value.

TAL Inorganics 99.6 Non-detected total selenium results

were qualified as unuseable for W-
04S-3, W-05-3, W-03-3, W-03/S2-3,
W-06S-3, W-06D-3, W-12-S1-3, and
W-22/S1-3 due to 0 % recoveries for

the MS/MSD analysis of W-04S-3.

Hexavalent Chromium 100.0 NA
TCL Volatiles 100.0 ~ NA
EPA 524.2 Volatiles 96.8 Non-detected results for acetone and

2-butanone were qualified as

unuseable due to initial calibration

|| minimum RRF criteria excursions.

TCL Semivoiatiles 97.8 Non-detected sample resuits were
qualified as unuseable for 16
compounds for SBW-10-3 and W-
07S1-3 due to surrogate recovery

values that were less than 10 percent.
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pesticide/PCBs 100.0 " NA

BOD, TOC, and 100.0 NA

Hardness

‘ ﬁf = Not fppilcaiﬂe

The percent useability, or completeness, of the data ranged from 96.8% to 100.0% for data
collected for this investigation. Overall, the analytical data are of sufficient quality to meet the project
data quality objectives and may be used for qualitative and quantitative purposes. These uses include, N
but are not limited to, performance of human health and ecological risk asséssments, evaluation of

remedial alternatives, and estimation of the nature and extent of contamination.
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SECTION 1 - INTRODUCTION

1.1 Introduction

This report presents the results of a data validation on analytical data quality for the samples
collected at the Burgess Brothers Superfund Sité located in Woodford and Bennington, Vermont. Site
characterization activities conducted by O’Brien & Gere Engineers, Inc. (O’Brien & Gere Engineers)
as part of the November Interim Sampling Program (NISP) included sampling and analysis of sediment,
ground water, and surface water. The quantity, types of samples collected, the dates of sample

collection for these programs, and the appropriate reference to Appendix 12 are tabulated below.

Surface 11/16/93 SW-017-3 032333-0001-SA Table 19 - Inorganics
Water SW-016-3 032333-0003-SA BOD
SW-05-3 032333-0004-SA Hardness
SW-06-3 032333-0005-SA Table 14D - Inorganics
SW-07-3 032333-0006-SA BOD
SW-04-3 032333-0007-SA Hardness
SW-015-3 032333-0008-SA
SW-015-3 MS 032333-0008-MS
SW-015-3 MSD 032333-0008-SD
Ryder Spring-3 032333-0009-SA
Blind Duplicate-1-3 032333-0002-SA
Surface 11/16/93 SW-17-3 931116-ABO01 Table 19 - Inorganics
Water to SW-16-3 931116-AB02 BOD
11/18/93 SW-05-3 931116-AB04 Hardness
SW-06-3 931116-AB05
SW-07-3 931116-AB06
SW-04-3 931116-AB07
SW-015-3 931116-AB08
SW-015-3 MS 931116-AB08-MS
SW-015-3 MSD 931116-AB08-MSD
Blind Duplicate-1-3 931116-AB03
Equipment Blank-3-1 931119-A01
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Surface 11/16/93 SW-17-3 9335943 Table 15B - Volatiles -524.2
and Ground to SW-16-3 9335942 Table 11 - Volatiles - 524.2
Water 11/22/93 SW-05-3 9335935
SW-06-3 9335936
SW-07-3 9335937
SW-04-3 9335934
SW-15-3 9335941
SW-15-3 MS 9335941-MS
SW-15-3 MSD 9335941-MSD
Blind Duplicate-1-3 9335944
Trip Blank 9335948
SW-014-3 9335940
SW-03-3 9335933
SW-012-3 9335939
SW-011-3 9335938
Equipment Blank 9335946
Trip Blank 9335947
Ryder Spring-3 9336308
Dickinson-3 9336309
Blind Duplicate-2-3 9336310
Trip Blank 9336311
Surface 11/17/93 SW-12-3 032367-0001-SA Table 19 - Inorganics
Water SW-03-3 032367-0002-SA BOD
and SW-11-3 032367-0003-SA Hardness
Sediment SW-14-3 032367-0004-SA Table 20 - Volatiles - 8240
SED-11-3 032367-0006-SA - Table 23 - Inorganics
SED-12-3 032367-0007-SA BOD
SED-14-3 032367-0008-SA Hardness
SED-14-3 MS 032367-0008-MS Table 14D - Inorganics
SED-14-3 MSD 032367-0008-SD BOD
Equipment Blank 032367-0005-SA Hardness
(sediment) 032367-0009-SA Table 23A - TOC
Blind Duplicate (sediment)
Ground 11/18/93 Equipment Blank-3-1 032398-0001-SA Table 10B - Volatiles - 8240
Water Trip Blank 032398-0002-TB Table 12B - Semi-volatiles -
8270
Table 14D - Inorganics
BOD
Hardness
Table 14E - TOC
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Ground 11/22/93 WwW-01/S81-3 032457-0001-SA Table 10A - Volatiles - 8240
Water Ryder Spring-3 032457-0002-SA Table 11 - Volatiles 524.2
Dickinson-3 032457-0003-SA Table 12A - Semi-volatiles -
SBW-21-3 032457-0004-SA 8270
Blind Duplicate-2-3 032457-0006-SA Table 14A - Inorganics
Trip Blank 032457-0005-TB BOD
. Hardness
Table 14D - Inorganics
BOD
Hardness
Table 10C - TOC
Table 14E - TOC
Ground 11/23/93 Olin-3 032497-0001-SA Table 14D - Inorganics
Water Olin-3 MS 032497-0001-MS BOD
Olin-3 MSD 032497-0001-SD Hardness
Ground 11/23/93 W-08S1-3 032492-0003-SA Table 10A - Volatiles - 8240
Water W-2581-3 032492-0004-SA Table 10B - Volatiles - 8240
W-09S1-3 032492-0005-SA Table 12A - Semi-volatiles -
W-04D-3 032492-0006-SA 8270
W-23T-3 032492-0008-SA Table 12B - Semi-volatiles -
W-24T-3 032492-0009-SA 8270
Blind Duplicate-3-3 032492-0010-SA Table 13 - PCB/Pesticides -
Equipment Blank-3-3 032492-0001-SA - 8080
Equipment Blank-4-3 032492-0007-SA Table 14A - Inorganics
Trip Blank 032492-0002-TB BOD
Hardness
Table 14B - Inorganics
BOD
Hardness
Table 14D - Inorganics
BOD
Hardness
Ground 11/27/93 W-02-3 032521-0002-SA Table 10A - Volatiles - 8240
Water to W-02-3 MS 032521-0002-MS Table 10B - Volatiles - 8240
11/29/93 W-02-3 MSD 032521-0002-SD Table 12A - Semi-volatiles -
W-04S-3 032521-0003-SA 8270
W-04S-3 MS 032521-0003-MS Table 13 - PCB/Pesticides -
W-04S-3 MSD 032521-0003-SD 8080
W-05-3 032521-0004-SA Table 14B - Inorganics
W-03-3 032521-0005-SA BOD
W-03/82-3 032521-0006-SA Hardness
W-06S-3 032521-0007-SA Table 14E - TOC
W-06D-3 032521-0008-SA
W-12/81-3 032521-0009-SA
W-22/81-3 032521-0010-SA
Blind Duplicate-4-3 - 032521-0011-SA
Trip Blank 032521-0001-TB
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Ground 11/30/93 Ww-02-3 032557-0001-SA Table 10A - Volatiles - 8240
Water w-02-3 MS 032557-0001-MS Table 10B - Volatiles - 8240
w-02-3 MSD 032557-0001-SD Table 12A - Semi-volatiles -
SBW-10-3 032557-0002-SA 8270
W-07S1-3 032557-0003-SA Table 12B - Semi-volatiles -
W-11/81-3 032557-0006-SA 8270
W-07SI-3 032557-0008-SA Table 13 - PCB/Pesticides -
W-07DI-3 032557-0009-SA 8080
W-04SI1-3 032557-0010-SA Table 14A - Inorganics
Blind Duplicate4-3 032557-0004-SA BOD
Equipment Blank-5-3 032557-0007-SA Hardness
Trip Blank 032557-0005-TB Table 14B - Inorganics
BOD
Hardness
Table 14C - Inorganics
BOD
Hardness
Table 14D - Inorganics
BOD
Hardness
Table 14E - TOC
Ground 12/01/93 Olin-3 9337103 Table 11 - Volatiles 524.2
Water Olin-3 MS 9337103-MS
Olin-3 MSD 9337103-MSD
Trip Blank 9337104
12/01/93 W-04DI-3 032583-0001-SA Table 10B - Volatiles - 8240
Ground W-09SI-3 032583-0002-SA Table 12B - Semi-volatiles -
Water W-09B-3 032583-0004-SA 8270
W-08SI-3 032583-0005-SA Table 14C - Inorganics
W-04B-3 032583-0006-SA BOD
W-04B-3 MS 032583-0006-MS Hardness
W-04B-3 MSD 032583-0006-SD Table 14D - Inorganics
W-25SI-3 032583-0007-SA BOD
Trip Blank 032583-0003-TB Hardness
’ Table 14E - TOC
Ground 12/02/93 W-08B-3 032600-0002-SA Table 10B - Volatiles - 8240
Water W-25DI-3 032600-0003-SA Table 12B - Semi-volatiles -
W-01B-3 032600-0004-SA 8270
Trip Blank 032600-0001-TB Table 14C - Inorganics
BOD
Hardness
Table 14D - Inorganics
BOD
Hardness
Table 14E - TOC
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1.2_General Considerations

Validation is a process of determining the suitability of a measurement system for
providing useful analytical data. Although the term is frequently used in discussing
methodologies, it applies to all aspects of the system and especially to samples, their
measurement, and the actual data output. Accordingly, this report outlines excursions from the
applicable quality control criteria outlined in the following documents:

Quality Assurance Project Plan (QAPP) for the Remedial Investigation, Burgess

Brothers Superfund Site, Woodford and Bennington, Vermont, O’Brien & Gere

Engineers, Inc., September 1992.

Region I Laboratory Data Validation - Functional Guidelines for Evaluating Organic
Analyses, USEPA Region I, November 1988.

Region I Laboratory Data Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989.

Test Methods for Evaluating Solid Wastes, SW-846 Third Edition, USEPA, November
1986.

The following four sections of this document address distinct aspects of the validation
process. Section 2 provides the analytical methodology employed in sample analysis. Section
3 lists the data quality assurance/quality control (QA/QC) protocols used to validate the sample
data. Specific QA/QC excursions and qualifications mﬁomed on the sample data are
discussed in Section 4. Finally, data completeness and useability with respect to the intended
purposes of the data are discussed in Section 5. Each section is subdivided with respect to the

type of analyses performed.
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SECTION 2 - ANALYTICAL METHODS

2.1 Sediment Samples

Sediment samples were analyzed utilizing the methods listed below. Sample analyses

were provided by Enseco-Rocky Mountain Analytical Laboratory (Enseco-RMAL) located

Arvada, Colorado.
Parameter Analytical/Extraction Reference
Volatile Organics 8240/5030 1
Semivolatile Organics 8270/3550 1
Pesticides/PCBs 8080/3550 1
Trace Metals 6010/3050 1
Arsenic 7060/3050 1
Lead 7421/3050 1
Selenium 7740/3050 1
Thallium 7841/3050 1
Mercury 7471 1
Cyanide 9010 1
Total Organic Carbon 9060 1
Percent Solids 209F 2

Analytical Method References
T. Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, 3rd
Edition, USEPA, September 1986.

2. Standard Methods for the Examination of Water Wastewater, 16th Edition, 1985.
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The following qualifiers have been used in this data validation.

U

UJ

Indicates that the compound was analyzed for, but was not detected. The
sample quantitation limit is presented and adjusted for dilution and percent
moisture (solid samples only). This qualifier is also used to signify that the

detection limit of an analyte was raised due to blank contamination.

Indicates that the result should be considered approximate. This qualifier is used
when the data validation procedure identifies a deficiency in the data generation

process. Additionally, for organic analyses this qualifier is used either when

estimating a concentration for tentatively identified compounds where a 1:1 -

response is assumed, or when the mass spectral data indicate the presence of a
compound that meets the identification criteria but, the result is less than the

sample quantification limit but greater than zero.

Indicates that the detection limit for the analyte in this sample should be
considered approximate. This qualifier is used when the data validation process

identifies a deficiency in the data generation process.

Indicates that the previously reported detection limit or sample result has been
determined to be unuseable due to a major deficiency in the data generation

procedure. The data should not be used for any qualitative or quantitative -

purposes.
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2.2 Ground Water and Surface Water Samples

Ground ahd surface water samples were analyzed utilizing the analytical methods listed
below. With the exception of volatile organics by EPA method 524.2 land hexavalent
chromium analyses, sample analyses were provided by Enseco-RMAL. Method 524.2 volatile
organics analyses were provided by H2M Environmental Testing Laboratories, Inc. (H2M
Labs) of Melville, New York and hexavalent chromium analyses were provided by Adirondack
Environmental Services, Inc. (AES) of Albany, New York. Qualifiers utilized for these sample

results are as described in Section 2.01.

Parameter Analytical/Extraction Reference
Volatile Organics 8240/5030 1
524.2 Volatile Organics 524.2 2
Semivolatile Organics © 8270/3520 1
PCBs 8080/3520 1
Trace Metals 6010/3010 1
As 7060/3020 1
Se 7740/3020 1
Pb 7421/3020 1
Tl , 7841/3020 1
Hg 7470 1
CN 9010 1
TOC 415.1 3
BOD 405.1 3
Hardness 130.2 3
Cr* 7196 1

Analytical Method References
1. Test Metnods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, 3rd
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Edition, USEPA, September 1986.

2. Methods for the Determination of Organic Compounds in Water, USEPA, EPA-600/4-
88/039, December 1988.

3. Methods for Chemical Analysis of Water and Wastes, USEPA, EPA 600/4-79-020,
March 1979.
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SECTION 3 - DATA VALIDATION PROTOCOLS

3.1 Target Analyte List Inorganics Analysis
Target analyte list (TAL) inorganics analyses were performed using the USEPA

analytical methods outlined in Section 2. The validation of TCL inorganics followed the
requirements presented in the QAPP and the analytical methodology presented in Test Methods
Jor Evaluating Solid. Wastes, SW-846 Third Edition, USEPA, November 1986. Qualification
of sample data was based on the validation guidelines presented in Region I Laboratory Data

' Validation - Functional Guidelines for Evaluating Inorganics Analyses, USEPA Region I,

February 1989. The following QA/QC parameters were evaluated for TCL inorganic analyses: -

1. Holding Times
2. Calibration
a. Initial Calibration Veriﬁcation’
b. Continuing Calibration Verification
3. Blank Analysis
4. ICP Interference Check Sample Analysis (ICP only)
5. Matrix Spike Analysis
6. Laboratory Duplicate Analysis
7. Field Duplicate Analysis
8. Laboratory Control Sample Analysis
9. Furnace Atomic Absorptibn Analysis

10.  ICP Serial Dilution Analysis (ICP only)
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11.  Element Quantitation and Reported Detection Limits

12.  Percent Solids Quantitation and Content (sediments only)

13. Document Completeness

14. Overall Data Assessment

Hexavalent chromium analyses were performed using the USEPA analytical methods

outlined in Section 2. The validation of hexavalent chromium followed the fequirements

presented in the QAPP and the analytical methodology presented in Test Methods for

Evaluating Solid Wastes, SW-846 Third Edition, USEPA, November 1986, Method 7196.

Qualification of sample data was based on the validation' guidelines presented in Region I

Laboratory Data Validation - Functiohal Guidelines for Evaluating Inorganics Analyses, .

USEPA Region I, February 1989. The following QA/QC criteria were evaluated and the

actions performed for Cr*® analyses:

1. Holding Times:

Criteria as listed in Test Methods for Evaluating Solid

Wastes, SW-846 Third Edition, USEPA, November 1986, Method
7196, page 2.

Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, February 1989, page 18.

2. Calibration

DRAFT October 31, 1995

Criteria - daily 3 point initial calibration, %RSD less than or
equal to 10, continuing calibration every 10 samples, less than
10% difference between the actual and expected values.

Action - initial calibration %RSD greater than 10, or continuing
calibration greater than 10% difference, detected and nondetected
sample results qualified J, UJ respectively; continuing calibration
results greater than 90% difference, nondetected sample results
qualified as unusable (R) and detected results qualified as.
approximate (J).
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3. Blank Analysis :

Criteria - frequency of 1 per matrix and every 10 samples.
Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating

Inorganics Analyses, USEPA Region 1, February 1989,

page 22.

4, Matrix Spike Analysis

Criteria - frequency of 1 pér matrix and every 20 samples,
percent recovery of 75 to 125.

Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating

Inorganics Analyses, USEPA Region 1, February 1989,

page 28.

5. Laboratory Duplicate Analysis

Criteria and action as listed in the Region I Laboratory Data
Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989, pages 29 and 30.

6. Field Duplicate Analysis

Criteria - less than or equal to 30% difference for water samples,
less than or equal to 50% difference for sediment or soil samples.
Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, February 1989, page 31.

7. Laboratory Control Sample Analysis
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Criteria - frequency of every 15 samples, percent recovery of 85
to 115.

Action - Percent recovery of 50 to 85 or greater than 120,
detected results qualified as approximate (J); recovery of 50 to 85
percent, nondetected results qualified as approximate (UJ);
nondetected results were qualified as unusable (R) and detected
results were qualified as approximate when récoveries were less
than 50%.
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8. Documentation Completeness ,
. Criteria and action as listed in the Region I Laboratory Data
Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989
page 17.
9. Overall Data Assessment
. Criteria and action as listed in the Region I Laboratory Data
Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989

page 38.

3.2 Target Compound List Organics Analysis
Target compound list (TCL) organics analyses were performed using USEPA analytical

methods outlined in Section 2. The validation of volatile, semivolatile, and pesticide/PCB
analyses data followed the requirements presented in the QAPP and in the Region I Laboratory
Data Validation - Functional Guidelines for Evaludting Organic Analyses, USEPA Region I,
November 1988. The following QA/QC parameters were evaluated for the TCL organics
analyses:
Volatile and Semivolatile Analysis
1. Holding Times
2. GC/MS Instrument Tuning Criteria
3. Calibration
a. Initial Calibration
b. Continuing Calibration

4. Blank Analysis

DRAFT October 31, 1995 3.4 » O’Brien & Gere Engineers, Inc.



10.

11.

12.

13.

14.

Surrogate Recovery

Matrix Spike / Matrix Spike Duplicate Analysis

Reference Standard Analysis

Field Duplicate Analysis

Internal Standards Recovery

Compound Identification and Quantitation

Percent Solids Determination and Content (sediments only)

System Performance

Documentation Completeness

Overall Data Assessment

Pesticide/PCB Analysis

1. Holding Times
2. Instrument Performance
a. Standards Retention Time Windows
b. DCBP Retention Time Shift
c. Endrin and Dieldrin Degradation
d. Baseline Stability
€. Chromatographic Resolution
3. Calibration
a. Initial Calibration
b. Analytical Sequence Verification
c. Continuing Calibration Veriﬁcgation
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4. Blank Analysis

5. Surrogate Recovery

6. Matrix Spike / Matrix Spike Duplicate Analysis
7. Field Duplicate Analysis

8. Reference Standard Analysis

9. Compound Identification and Quantitation

10.  Documentation Completeness

11. Overall Data Assessment
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3.3 Wet Chemistry Analysis

Wet chemistry analyses were performed using the USEPA analytical methods outlined

in Section 2. The validation of TOC, BOD, and hardness followed the requirements presented

in the QAPP and the analytical methodology presented in Test Methods for Evaluating Solid

Wastes, SW-846 Third Edition, USEPA, November 1986, Methods 415.1, 405.1, and 130.2

respectively. Qualification of sample data was based on the validation guidelines presented in

Region I Laboratory Data Validation - Functional Guidelines for Evaluating Inorganics

Analyses, USEPA Region I, February 1989. The following QA/QC parameters were evaluated

for wet chemistry analyses:

TOC Analysis

1. Holding Times
. Criteria of 28 days from collection to analysis.
. Action as listed in the Region I Laboratory Data Validation - F; unctzonal
Guidelines for Evaluating Inorganics Analyses, USEPA Region I,
February 1989, page 18.

2. Calibration

Criteria - daily 3 point initial calibration, RSD less than or equal
to 10, continuing calibration every 10 samples, less than 10%
difference between the actual and expected values.

Action - initial calibration %RSD greater than 10, or continuing
calibration between 10 and 90 percent difference, detected and
nondetected sample results qualified J, UJ respectively; continuing
calibration %D greater than 90%, nondetected sample results were
qualified as unusable (R), and detected sample results were
qualified as approximate (J).

3. Blank Analy51s

DRAFT October 31, 1995

Criteria - frequency of 1 per matrix and every 10 samples
Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating

Inorganics Analyses, USEPA Region I, February 1989,

page 22.
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4. Matrix prke Analysis

Criteria - frequency of 1 per matrix and every 20 samples,
percent recovery of 75 to 125.

Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating

Inorganics Analyses, USEPA Region I, February 1989,

page 28.

5. Laboratory Duplicate Analysis

Criteria - frequency of 1 per matrix and every 20 samples, less
than or equal to 20 percent difference.

Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating

Inorganics Analyses, USEPA Region I, February 1989,

pages 29 and 30.

6. Field Duphcate Analysis

Criteria - frequency of 1 per matrix and every 20 samples, less
than or equal to 30 percent difference.

- Action as listed in the Region I Laboratory Data Validation -

Functional Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989,

page 31.

7. Laboratory Control Sample Analysis

Criteria - frequency of every 20 samples, percent recovery of 85
to 115.

Action - Percent recovery of 50 to 85 or greater than 120,
detected results qualified as approximate (J); recovery of 50 to 85
percent, nondetected results qualified as approximate (UJ);
nondetected sample results qualified as unusable (R) when percent
recovery was less than 50, and detected sample results were
qualified as approximate (J).

8. Documentation Completeness
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Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989

page 17.
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-9, Overall Data Assessment

BOD Analysis

Criteria and action as listed in the Region I Laboratory Data
Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989

page 38.

1. Holding Times
. Criteria - preserve samples at 4°C, 48 hours from collection to analysis.
. Action as listed in the Region I Laboratory Data Validation - Functional
Guidelines for Evaluating Inorgamcs Analyses, USEPA Region I,
February 1989, page 18.

2. Blank Analysis
. Criteria - frequency of 1 per matrix and every 10 samples.
. Action as listed in the Region I Laboratory Data Validation - Functional
Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989,

page 22.

3. Laboratory Duplicate Analysis

Criteria - frequency of 1 per every 10 samples, RPD within 30
percent.

Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating

Inorganics Analyses, USEPA Reglon I, February 1989,

page 30.

4, Field Duplicate Analysis

Criteria - frequency of 1 per matrix and every 20 samples, RPD
within 30 for water samples and RPD within 50 for sediment and
soil samples.

Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating

Inorganics Analyses, USEPA Region 1, February 1989,

page 31.

5. Laboratory Control Sample Analysis
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Criteria - frequency of every batch or 10% of samples, percent
recovery of 90 to 110. A
Action - Percent recovery of 50 to 90 or greater than 110,
detected results qualified as approximate (J); recovery of 50 to 90
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percent, nondetected results qualified as approximate (UJ);
nondetected sample results qualified as unusable (R) and detected
results as approximate (J) for recoveries less than 50%.

6. BOD Quantitation

. Criteria - mimimum dissolved 'oxygen depletion of 2 mg/L.
. Action - resubmit corrected data.
7. Documentation Completeness
. Criteria and action as listed in the Region I Laboratory Data

Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989

page 17.

9. Overall Data Assessment
. Criteria and action as listed in the Region I Laboratory Data
Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989 :
page 38.

Hardness Analysis
1. Holding Times

Criteria - preservation of samples with HNO3 to pH of less than
2, 6 months from collection to analysis of samples.
. Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, February 1989
page 18.
2. Calibration

. Criteria - daily initial calibration, continuing calibration
verification every 2 hours or 10 percent frequency, continuing
calibration results within 10 percent of the true value.

. Action - detected and nondetected sample results were qualified
as approximate (J, UJ) when continuing calibration results were
between 10 and 90 percent difference; sample results were
qualified as unusable (R) when continuing calibration results were
greater than 90 percent difference.

3. Blank Analysis
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. Criteria - calibration blank at a frequency of the beginning and end of
run and 10 percent of samples, preparation blank at a frequency of 1 per
batch or 5 percent of samples.

. Action as listed in the Region I Laboratory Data Valtdatton Functional
Guidelines for Evaluating
Inorganics Analyses, USEPA Region 1, February 1989,

page 22.

4. Matrix Sp1ke Analysis

Criteria - frequency of 1 per batch and every 20 samples, within
25% recovery of true value.

Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating

Inorganics Analyses, USEPA Region 1, February 1989,

page 28.

5. Laboratory Duplicate Analysis

Criteria - within 25 percent RPD for values five times the

detection limit or the value of the detection limit for sample - -

results less than five times the detection limits.

Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating

Inorganics Analyses, USEPA Region 1, February 1989,

pages 29 and 30.

6.  Field Duplicate Analysis

Criteria - frequency of 1 per matrix and every 20 samples, RPD
within 30 for water samples and RPD within 50 for sediment and
soil samples.

Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating

Inorganics Analyses, USEPA Region I, February 1989,

page 31.

7. Laboratory Control Sample Analysis
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Criteria - frequency of 10% of samples, percent recovery within
10 percent of true value.

Action - Detected sample results were quallified as approximate
(J) when the percent recovery was greater than 110; detected and
nondetected sample results were qualified as approximate (J) or
(UJ) respectively when percent recovery was 10 to 50; detected . -
results were approximate and nondetected results were qualified
as unusable (R) when recoveries were greater than 90 percent.
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8. Documentation Completeness
. Criteria and action as listed in the Region I Laboratory Data

Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989
page 17.

9. Overall Data Assessment
. Criteria and action as listed in the Region I Laboratory Data

Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989

page 38.
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SECTION 4 - DATA QUALITY EVALUATION

This section summarizes the QA/QC parameters, validation criteria, and qualifications
performed on the sample data when the QA/QC parameters specified in Section 3 did not meet
criteria. Samples that required qualification are identified in the following sections by the
description documented on the sample chain of custody records. Only one qualifier was used
for an individual sample resuit. Wheﬁ the data validation process identified several quality
control deficiencies, the cumulative effect of the various excursions were employed in

assigning the final data qualifier.

4.1 TAL Inorganics Analysis
QA/QC parameters for TAL inorganic analyses were evaluated for thirty-five total

ground water, twelve total surface water, thirty-ﬁVe filtered ground water, twelve filtered
surface water, three sediment, four blind duplicates, and five equipment blank samples
according to the QAPP and the Region I Laboratory Data Validation - Functional Guidelines
for Evaluating Inorganics Analyses, USEPA Region I, Febrﬁary 1989. The following QA/QC
parameters were found to meet validation criteria: holding times, initial and continuing
_calibration verification, laboratory control sample analysis, laboratory control sample analysis,
ICP serial dilution analysis, percent solids quantitation and content, and document complete-

ness. Excursions from QA/QC criteria are summarized below.
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Blank Analysis

Blank samples that conta.ine:d concentrations of TAL inorganics that exceeded
the Enseco-RMAL reporting limits or contained negative concentrations that were
greater than two times the absolute \‘/a.lues of the reporting limits are tabulated below.
Action levels were calculated at five times the blank concentrations for the analytes
detected in the blank samples. Action levels for aqueous blank samples associated with
sedixnent samples were calculated using a density of 1.0 g/ml for water and the percent
solids of the affected samples. Detected sample results which were less than the blank
action levels for the analytes detected in the blank samples were qualified with a "U"

in the associated samples. The "U" qualifier indicates that the TAL inorganic was .

analyzed for but was not detected above the reportable limit.

ICP total - copper 0.0064 mg/L 0.032 mg/L SW-017-3 0.0084 U mg/L
Preparation Blind Duplicate-1-3 0.0058 U mg/L
29NOV934A SW-016-3 0.0063 U mg/L
SW-05-3 0.0039 U mg/L
SW-06-3 0.0047 U mg/L
SW-07-3 0.0062 U mg/L
SW-04-3 0.0048 U mg/L
SW-015-3 0.0052 U mg/L
Ryder Spring-3 0.0038 U mg/L
Equipment Blank-3- 0.018 U mg/L
1
ICP total - zinc 0.0276 mg/L 0.138 mg/L SW-017-3 0.078 U mg/L
Preparation Blind Duplicate-1-3 0.025 U mg/L
29Nov934B SW-016-3 0.017 U mg/L
SW-05-3 0.024 U mg/L
SW-06-3 0.029 U mg/L
SW-07-3 0.019 U mg/L
SW-04-3 0.021 U mg/L
SW-015-3 0.023 U mg/L
Ryder Spring-3 0.024 U mg/L
Equipment Blank-3- 0.033 U mg/L
1
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ICP total - copper 0.015 mg/L 0.075 mg/L Equipment Blank-3- 0.0077 U mg/L
Preparation 3 0.032 U mg/L
29NOV934B W-08S1-3 0.029 U mg/L
W-2551-3 0.066 U mg/L
W-09S51-3 0.036 U mg/L
- - W-04D-3 0.0075 U mg/L
Equipment Blank-4- 0.018 U mg/L
3 0.016 U mg/L
W-24T-3
Blind Duplicate-3-3
total - zinc 0.031 mg/L 0.155 mg/L Equipment Blank-3- 0.020 U mg/L
3 0.14 U mg/L
W-08S1-3 0.12 U mg/L
W-2551-3 0.13 U mg/L
] W-04D-3 0.040 U mg/L
Equipment Blank-4- 0.068 U mg/L
3 0.050 U mg/L
W-24T-3
Blind Duplicate-3-3
ICP dissolved - zinc 0.024 mg/L 0.120 mg/L SW-017-3 0.017 U mg/L
Preparation Blind Duplicate-1-3 0.015 U mg/L.
30NOV934A SW-016-3 0.011 U mg/L
SW-05-3 0.021 U mg/L
SW-06-3 0.014 U mg/L
SW-07-3 0.012 U mg/L
SW-04-3 0.025 U mg/L
SW-015-3 0.019 U mg/L
Ryder Spring-3 0.019 U mg/L
Equipment Blank 0.065 U mg/L
ICP total - copper 0.006 mg/L 0.030 mg/L SW-03-3 0.0072 U mg/L
Preparation SW-14-3 0.0057 U mg/L
29NOV934A
total - zinc 0.028 mg/L 0.140 mg/L SW-12-3 0.019 U mg/L “
SW-03-3 0.024 U mg/L
SW-11-3 0.12 U mg/L
SW-14-3 0.034 U mg/L
Equipment Blank 0.13 U mg/L
ICP dissolved - zinc 0.024 mg/L 0.120 mg/L SW-12-3 0.014 U mg/L
Preparation SW-03-3 0.011 U mg/L
30NOV934A SW-11-3 0.037 U mg/L
SW-14-3 0.019 U mg/L
_ Equipment Blank 0.026 U mg/L
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ICP dissolved - 0.019 mg/L 0.095 mg/L W-04S-3 0.0082 U mg/L
Preparation chromium W-05-3 0.018 U mg/L
07DEC934A W-03-3 0.015 U mg/L

W-03/82-3 0.014 U mg/L
W-06D-3 0.0096 U mg/L
W-0781-3 0.013 U mg/L
W-11/81-3 0.017 U mg/L
W-07DI-3 0.028 U mg/L
W-04SI-3 0.014 U mg/L
dissolved - copper | 0.0078 mg/L 0.039 mg/L W-048-3 0.0052 U mg/L
W-05-3 0.0072 U mg/L
W-03-3 0.014 U mg/L
W-03/82-3 0.0075 U mg/L
W-065-3 0.0046 U mg/L
W-06D-3 0.0036 U mg/L
W-12/81-3 0.0056 U mg/L
W-22/81-3 0.0075 U mg/L
W-0781-3 0.0056 U mg/L
Blind Duplicate4-3 | 0.0046 U mg/L
W-07SI-3 0.0078 U mg/L
W-07DI-3 0.0095 U mg/L

ICP total - copper 0.0078 mg/L 0.039 mg/L W-02-3 0.0088 U mg/L
Preparation SBW-10-3 0.034 U mg/L
14DEC934A Blind Duplicate-4-3 0.0078 U mg/L

W-07SI-3 0.0068 U mg/L
W-07DI-3 0.019 U mg/L
W-04SI-3 0.029 U mg/L
W-04DI-3 0.024 U mg/L
W-09SI-3 0.0066 U mg/L
W-09B-3 0.0089 U mg/L
W-08SI-3 0.017 U mg/L
W-04B-3 0.0085 U mg/L
W-25SI1-3 0.037 U mg/L
total - zinc 0.030 mg/L 0.15 mg/L W-02-3 0.053 U mg/L
SBW-10-3 0.079 U mg/L
W-07S1-3 0.12 U mg/L
Blind Duplicate-4-3 0.028 U mg/L
W-11/81-3 0.14 U mg/L
W-07SI-3 0.025 U mg/L
W-04DI-3 0.078 U mg/L
W-09B-3 0.030 U mg/L
W-04B-3 0.087 U mg/L
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Equipment-3-3 | total - cadmium | 0.00025 mg/L | 0.0013 mg/L W-08S1-3 0.00033 U mg/L
W-2581-3 0.00075 U mg/L
W-09S1-3 0.0012 U mg/L
W-04D-3 0.00047 U mg/L
W-23T-3 0.0010 U mg/L
W-24T-3 0.00012 U mg/L
Blind Duplicate-3-3 0.00026 U mg/L
total - lead 0.0034 mg/L 0.017 mg/L W-08S1-3 0.016 U mg/L
W-24T-3 0.0074 U mg/L
Blind Duplicate-3-3 0.013 U mg/L
dissolved - iron 0.057 mg/L 0.285 mg/L W-08S1-3 0.23 U mg/L
W-04D-3 0.051 U mg/L
W-23T-3 0.045 U mg/L
W-24T-3 0.052 U mg/L
Blind Duplicate-3-3 0.052 U mg/LL
Equipment-4-3 total - silver 0.0078 mg/L 0.039 mg/L W-08S1-3 0.0075 U mg/L
W-2581-3 0.0039 U mg/L
W-0951-3 0.0060 U mg/L
W-04D-3 0.0063 U mg/L
W-23T-3 0.0033 U mg/L
" Blind Duplicate-3-3 0.0065 U mg/L
dissolved - 0.0062 mg/L 0.031 mg/L W-08S51-3 0.23 U mg/L
chromium ' W-2581-3 0.0074 U mg/L
' W-0951-3 0.0045 U mg/L
W-04D-3 0.0057 U mg/L
W-23T-3 0.0048 U mg/L
W-24T-3 0.0067 U mg/L
Blind Duplicate-3-3 0.0053 U mg/L
dissolved - 0.0038 mg/L 0.019 mg/L W-23T-3 0.0072 U mg/LL
manganese
dissolved - 0.70 mg/L 3.5 mgL W-23T-3 1.2 U mg/L
sodium W-24T-3 1.4 U mg/L
Blind Duplicate-3-3 1.1 U mglL
dissolved - zinc 0.031 mg/L 0.155 mg/L W-08S1-3 0.041 U mg/L
W-2581-3 0.027 U mg/L
W-09S1-3 0.024 U mg/L
W-04D-3 0.016 U mg/L
W-23T-3 0.012 U mg/LL
W-24T-3 0.023 U mg/L
Blind Duplicate-3-3 0.012 U mg/L
DRAFT October 31, 1995 4-5 O’Brien & Gere Engineers, Inc.




Equipment-5-3 dissolved - 0.00015 mg/L | 0.00075 mg/L | W-07DI-3 0.00010 U mg/L
cadmium + W-04SI-3 0.00020 U mg/L
dissolved - nickel 0.010 mg/L 0.050 mg/L w-02-3 0.039 U mg/L
W-0751-3 0.0084 U mg/L
Blind Duplicate-4-3 0.042 U mg/L
W-11/81-3 0.0090 U mg/L
W-07SI-3 0.011 U mg/L
dissolved - lead 0.0016 mg/L 0.0080 mg/L SBW-10-3 0.0014 U mg/L.
) ‘ W-07DI-3 0.0012 U mg/L
dissolved - iron 0.020 mg/L 0.10 mg/L W-07DI-3 0.0099 U mg/L
dissolved - 0.018 mg/L 0.090 mg/L W-07DI-3 0.022 U mg/L
magnesium L
. e e ——

Matrix Spike/Matrix Spike Duplicate Analysis
Matrix spike/matrix spike duplicate (MS/MSD) recovery criteria requiring spike |

recoveries to be between 75.0 and 125.0 percent were exceeded for several samples.
Qualification of sample results that exceeded MS/MSD recovery limits included the
approximation (J) of detected results when spike recoveries were above the upper limit
or below the lower limit. Non-detected sample results were approximated (UJ) when
MS/MSD recoveries were below the lower limit but above 30.0 percent. MS/MSD data
were evaluated and qualifiers were applied to the analytical results in accordance with
USEPA guidance dated February 1989 not the September 1990 guidance. This
procedure was discussed and agreed upon with USEPA in a conference call held,
January 25, 1995. Non-detected sample results were qualified as unuseable (R) when
MS/MSD recoveries were below 30.0 percent. Samples qualified due to MS/MSD

recovery excursions are tabulated below.
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SED-14-3 total - manganese 62.5 39.7 SED-11-3 1160 J mg/Kg
SED-12-3 193 J mg/Kg
SED-14-3 117 I mg/Kg
Blind Duplicate 1750 J mg/Kg
SED-14-3. total - antimony 609 67.2 SED-11-3 12.2 UJ mg/Kg
SED-12-3 9.1 UJ mg/Kg
SED-14-3 7.8 UJ mg/Kg
Blind Duplicate 14.5 U] mg/Kg
total - selenium 61.0 61.3 SED-11-3 qualification not
SED-12-3 required since
SED-14-3 results were
Blind Duplicate approximated due
to furnace post
digestion spike
recovery
excursions
Olin-3 total - selenium 35.0 310 Olin-3 0.005 UJ mg/L
W-04S-3 dissolved - cadmium 84.0 61.0 W-04S-3 qualification not
W-22/81-3 required since
results were
approximated due
to furnace post
digestion spike
recovery
excursions
W-05-3 qualification of
W-06S-3 sample results was
W-12/81-3 not required for
these samples
since they were
previously
approximated for
having detected
results below the
reporting limit
W-03-3 0.0005 UJ mg/L
W-03/82-3 0.0005 UJ mg/L
W-06D-3 0.0005 UJ mg/L
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W-04S-3 total - selenium 0 0 W-04S-3 R
W-05-3 R
W-03-3 R
W-03/52-3 R
W-06S-3 R
W-06D-3 R
W-12-S1-3 R
W-22/S1-3 R
W-04S-3 dissolved - selenium 69.7 70.0 W-048-3 qualification not
Ww-05-3 required since
W-03-3 results were
W-06D-3 approximated due
W-22/81-3 to furnace post
digestion spike
recovery
excursions
W-03/52-3 0.005 UJ mg/L
W-06S-3 0.005 UJ mg/L
W-12/81-3 0.005 UJ mg/L
W-25DI-3 total - lead 161.0 81.0 W-08B-3 0.0047 J mg/L
W-25DI-3 0.0071 J mg/L
W-01B-3 0.011 J mg/L

Field Duplicate Analysis

Field duplicate samples collected as blind duplicates were analyzed to evaluate
the precision of field and laboratory procedures. The relative percent difference (RPD)
between duplicate samples is required to be less than 30.0 and 50.0 percent for water

and soil samples, respectively. The identity of blind duplicate samples and the TAL

inorganics that exceeded RPD criteria are tabulated below.
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11/16/93 SW-017-3 total - iron 844 SW-017-3 032 Jmp/L
Blind Duplicate-1-3 0.13 I mg/L
SW-016-3 NA
SW-05-3 NA
SW-06-3 NA
SW-07-3 030 J mg/L
SW-04-3 NA
SW-015-3 0.16 J mg/L
Ryder Spring-3 NA
11/16/93 SW-017-3 total - manganese 46.2 SW-017-3 0.032 I mg/L
Blind Duplicate-1-3 0.020 J mg/L
SW-016-3 0.017 J mg/L
SW-05-3 NA
SW-06-3 NA
SW-07-3 0.060 J mg/L
SW-04-3 0.020 J mg/L
SW-015-3 0.075 J mg/L
Ryder Spring-3 NA
dissolved - barium 53.7 SW-017-3 0.015 J mg/L
Blind Duplicate-1-3 0.026 J mg/L
SW-016-3 0.016 J mg/L
SW-05-3 0.016 J mg/L
SW-06-3 0.016 J mg/L
SW-07-3 0.022 J mg/L
SW-04-3 0.019 J mg/L
SW-015-3 0.021 J mg/L
Ryder Spring-3 0.018 J mg/L
11/17/93 SED-11-3 total - beryllium 200.0 SED-11-3 0.41 UJ mg/Kg
SED-12-3 0.46 J mg/Kg
SED-14-3 0.34 J mg/Kg
Blind Duplicate 0.61 J mg/Kg
total - cadmium 200.0 SED-11-3 1.0 UJ mg/Kg
SED-12-3 0.76 UJ mg/Kg
SED-14-3 0.65 UJ mg/Kg
Blind Duplicate 1.6 ] mg/Kg
11/22/93 Ryder Spring-3 dissolved - calcium 67.1 W-01/81-3 31.1 I mg/L
Ryder Spring-3 9.5 J mg/L
Dickinson-3 108 J mg/L
SBW-21-3 70.7 J mg/L
Blind Duplicate-2-3 19.1 J mg/L
dissolved - sodium 163.5 W-01/81-3 NA
Ryder Spring-3 NA
Dickinson-3 251 J mg/L
SBW-21-3 9.0 J mg/L
Blind Duplicate-2-3 269 J mg/L
11/23/93 W-24T-3 none affected NR none affected NR
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11/30/93 w-02-3 0.010 UJ mg/L
SBW-10-3 0.010 J mg/L

W-0781-3 0.025 J mg/L

Blind Duplicate-4-3 0.018 J mg/L

w-11/81-3 0.049 J mg/L

W-07S1-3 0.010 UJ mg/L

W-07DI-3 0.029 J mg/L

W-04S]-3 0.026 J mg/L

—

NA = Sample previously qualified.
NR = Not required since duplicate RPDs were within control limits.

Furnace Atomic Absorption Analysis

The QA/QC criteria specified for furnace atomic absorption post digestion matrix
spike performance requires that the spike percent recoveries (%R) be between 85 and |
115 percent. Samples that exceeded these criteria and the qualification of sample

results due to these excursions are tabulated below.

total - arsenic W-01B-3 153.0 % qualification of sample result was
. not required for this sample since
it was previously approximated
for having a detected result below
the reporting limit

dissolved - arsenic Equipment Blank-5-3 66.0 % 0.005 UJ mg/L —“

DRAFT October 31, 1995 4-10 " O'Brien & Gere Engineers, Inc.



total - cadmium SW-017-3 121.0 % qualification of sample results was
Blind Duplicate-1-3 127.0 % not required for these samples
SW-016-3 128.0 % since they were previously

SW-05-3 120.0 % approximated for having detected
SW-06-3 139.0 % results below the reporting limit
SW-07-3 146.0 % -

SW-12-3 137.0 %

SW-03-3 133.0 %

SW-11-3 133.0 %

Equipment Blank 124.0 %
Ryder Spring 133.0 %
Blind Duplicate-2-3 136.0 %
W-03/82-3 125.0 %
W-02-3 70.0 %
SBW-10-3 60.0 %
W-07DI-3 60.0 %

W-03-3 82.0 % 0.0011 J mg/L
W-0751-3 70.0 % 0.002 UJ mg/L
W-08SI-3 50.0 % 0.0010 J mg/L
W-08B-3 70.0 % 0.0005 UJ mg/L
W-25DI-3 60.0 % 0.0005 UJ mg/L
W-01B-3 60.0 % 0.0005 UJ mg/L

dissolved - cadmium SW-017-3 123.0 % qualification of sample results was
Blind Duplicate-1-3 137.0 %- not required for these samples
SW-016-3 1270 % since they were previously

SW-05-3 1320 % approximated for having detected
SW-06-3 151.0 % results below the reporting limit
SW-07-3 156.0 %

SW-015-3 128.0 %

SW-12-3 138.0 %

SW-03-3 134.0 %

SW-14-3 1220 %

Blind Duplicate 130.0 %
W-06S-3 116.0 %
W-07DI-3 60.0 %
. W-09B-3 128.0 % II
dissolved - cadmium SW-11-3 81.0 % 0.0005 UJ mg/L
: : Dickinson-3 50.0 % 0.0005 UJ mg/L

W-04D-3 79.0 % 0.0005 UJ mg/L
W-048-3 83.0 % 0.0005 UJ mg/L
W-22/51-3 58.0 % 0.0005 UJ mg/L

W-02-3 700 % 0.0005 UJ mg/L
SBW-10-3 73.0 % 0.0005 UJ mg/L
W-0751-3 71.0 % 0.0005 UJ mg/L

Blind Duplicate-4-3 710 % 0.0005 UJ mg/L
W-08SI-3 66.0 % 0.0005 UJ mg/L
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total - sclenium Sw-11-3 43.0 % 0.005 UJ mg/L
SED-11-3 76.0 % 1.0 UJ mg/Kg
SED-12-3 770 % 0.76 UJ mg/Kg
SED-14-3 73.0 % 0.67 UJ mg/Kg
Blind Duplicate 66.0 % . 1.2 UJ mg/Kg
W-01/81-3 61.0 % 0.05 UJ mg/L
Dickinson-3 68.0 % 0.005 UJ mg/L
SBW-21-3 710 % 0.05 UJ mg/L
Blind Duplicate-2-3 83.0 % 0.005 UJ mg/L
W-08S1-3 49.0 % 0.01 UJ mg/L
W-2581-3 65.0 % 0.01 UJ mg/L
W-0951-3 66.0 % 0.01 UJ mg/L
W-04D-3 48.0 % 0.01 UJ mg/L
W-23T-3 52.0 % 0.01 UJ mg/L
W-24T-3 47.0% 0.005 UJ mg/L
Blind Duplicate-3-3 46.0 % 0.005 UJ mg/L
w-02-3 50.0 % 0.005 UJ mg/L
Blind Duplicate-4-3 43.0 % 0.005 UJ mg/L
W-04DI-3 80.0 % 0.005 UJ mg/L
W-08SI-3 58.0 % 0.005 UJ mg/L
W-25S1-3 60.0 % 0.005 UJ mg/L
W-25DI-3 80.0 % 0.005 UJ mg/L
total-selenium W-04S-3 68.0 % qualification of sample results was
W-05-3 70.0 % - not required for these samples
W-03-3 54.0 % since they were qualified as
W-03/82-3 - 60.0 % unuscable for MS/MSD recovery
W-06S-3 70.0 % excursions
W-06D-3 74.0 %
W-12-51-3 750 %
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dissolved - selenium

Blind Duplicate-1-3
SW-12-3
SW-03-3
Sw-11-3
Sw-14-3

Equipment Blank
Ryder Spring-3
Dickinson-3
SBW-21-3
Blind Duplicate-2-3

Equipment Blank-3-3 .

Ww-0851-3
W-2551-3
w-09S1-3
W-04D-3
Equipment Blank-4-3
W-23T-3
W-24T-3
Blind Duplicate-3-3
Olin-3
W-04S-3
W-03-3
W-06D-3
w-22-S1-3
w-02-2
SBW-10-3
W-0751-3
Blind Duplicate-4-3
W-11/81-3
Equipment Blank-5-3
W-07DI-3
W-04SI-3
W-04DI-3
W-09SI-3
W-09B-3
W-08SI-3
W-04B-3
W-25S1-3
W-25DI-3
W-01B-3

81.0 %
84.0 %
79.0 %
79.0 %
76.0 %
81.0 %
78.0 %
62.0 %
66.0 %
73.0 %
82.0 %
70.0 %
82.0 %

820 % .

63.0 %
80.0 %
78.0 %
76.0 %
80.0 %
70.0 %
71.0 %
62.0 %
81.0 %

82.0 % -

61.0 %
72.0 %

" 650 %

67.0 %
70.0 %
59.0 %
55.0 %
71.0 %

83.0%

80.0 %
76.0 %
49.0 %
71.0 %
74.0 %
78.0 %
78.0 %

0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.01 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.01 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
0.005 UJ mg/L
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dissolved - selenium W-05-3 56.0 % qualification not required for these
samples since they were
total - lead W-08SI-3 770 % previously approximated for
having detected results below the

dissolved - lead Equipment Blank-5-3 64.0 % reporting limit
W-07D]-3 70.0 %

W-22/81-3 84.0 % 0.003 UJ mg/L

W-03-3 83.0% 0.003 UJ mg/L

W-08SI-3 60.0 % 0.003 UJ mg/L

total - thallium SW-11-3 78.0 % 0.005 UJ mg/L

SED-14-3 81.0 % 0.67 UJ mg/Kg

SBW-21-3 76.0 % 0.005 UJ mg/L

Ww-08S1-3 76.0 % 0.005 UJ mg/L

W-2581-3 70.0 % 0.005 UJ mg/L

W-09S1-3 82.0 % 0.005 UJ mg/L

W-04D-3 54.0 % 0.005 UJ mg/L

W-04S-3 68.0 % 0.005 UJ mg/L

W-05-3 57.0 % 0.005 UJ mg/L

w-03-3 46.0 % 0.005 UJ mg/L

W-06S-3 50.0 % 0.005 UJ mg/L

W-12/81-3 66.0 % 0.005 UJ mg/L

W-22/S1-3 56.0 % 0.005 UJ mg/L

w-02-3 60.0 % 0.005 UJ mg/L

SBW-10-3 61.0% 0.005 UJ mg/L

W-07S1-3 - 60.0 % 0.005 UJ mg/L

Blind Duplicate-4-3 64.0 % 0.005 UJ mg/L

W-11/81-3 68.0 % 0.005 UJ mg/L

W-07DI-3 520 % 0.005 UJ mg/L

W-08SI-3 42.0 % 0.005 UJ mg/L

dissolved - thallium Dickinson-3 48.0 % 0.005 UJ mg/L

SBW-21-3 60.0 % 0.005 UJ mg/L

Blind Duplicate-2-3 720 % 0.005 UJ mg/L

W-08S1-3 740 % 0.005 UJ mg/L

W-25581-3 76.0 % 0.005 UJ mg/L

W-09S1-3 84.0 % 0.005 UJ mg/L

W-04D-3 64.0 % 0.005 UJ mg/L

W-04S-3 67.0 % 0.005 UJ mg/L

W-03-3 79.0 % 0.005 UJ mg/L

W-22/81-3 73.0 % 0.005 UJ mg/L

W-02-3 65.0 % 0.005 UJ mg/L

SBW-10-3 84.0 % 0.005 UJ mg/L

W-0781-3 64.0 % . 0.005 UJ mg/L

Blind Duplicate-4-3 62.0 % 0.005 UJ mg/L

W-11/81-3 76.0 % 0.005 UJ mg/L

Equipment Blank-5-3 63.0 % 0.005 UJ mg/L

W-07SI-3 81.0 % 0.005 UJ mg/L

W-07DI-3 50.0 % 0.005 UJ mg/L

W-08SI-3 48.0 % 0.01 UJ mg/L
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ICP Interference Check Sample Analysis

Several interference check samples (ICSA) contained concentrations of TAL
inorganics in the A solutions which were greater than their reporting limits. TAL
inorganics were also detected in the A solutions at a negative concentration greater than
two times the absolute value of the reporting limits. Qualification of the affected TAL
inorganics detected at positive concentrations in the ICSA solution was to approximate
(J) the detected results for samples containing one or more of the interferant analytes
(Al, Ca, Fe, or Mg) at concentrations greater than fifty percent of the ICSA

concentrations. Non-detected sample results were also approximated (UJ) for those

analytes detected at negative concentrations in the ICSA solution for samples containing - -

one or more of the interferant analytes at concentrations greater than fifty percent of the
ICSA concentrations. The TAL inorganics detected in the ICSA samples at both
positive and negative concentrations and the samples qualified as a result of these

excursions are tabulated below.

e o EEESSSSSEEEEr s : m—

12/01/93 W-04D-3 total - manganese 0.017 mg/L 2.8 I mg/L
total - chromium 0.012 mg/L 0.023 J mg/L

W-23T-3 total - manganese 0.017 mg/L 5.4 J mg/L

total - chromium - 0012 mg/L 0.073 J mg/L

total - zinc 0.022 mg/L 0.33 J mg/L Jl

12/02/93 SW-11-3 total - chromium 0.012 mg/L 0.034 J mg/L
total - copper <0.016 mg/L 0.005 UJ mg/L

total - manganese 0.017 mg/L 22.8 I mg/L

total - zinc 0.022 mg/L 0.12 UJ mg/L
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Element Quantitation and Reported Detection Limits

12/06/93 SED-11-3 total - barium 0.014 mg/L 94.0 ] mg/Kg
total - copper 0.011 mg/L 12.2 ] mg/Kg “
total - manganese - 0,013 mg/L not required since
result was
previously
approximated due to
MS/MSD
excursions
total - zinc 0.024 mg/L 105 I mg/Kg
12/06/93 Blind Duplicate total - barium 0.014 mg/L 147 ] mg/Kg
total - copper 0.011 mg/L 17.0 J mg/Kg “
total - manganese 0.013 mg/L not required since
result was
previousiy
approximated due to
MS/MSD
excursions
total - zinc ~ 0.024 mg/L 152 I mg/Kg
12/08/93 W-05-3 total - barium 0.011 mg/L 0.30 ] mg/L
total - copper 0.0077 mg/L 0.059 J mg/L
total - zinc 0.021 mg/L 0.17 J mg/L “
W-03-3 total - barium 0.011 mg/L 047 ] mg/L
total - copper 0.0077 mg/L 0.11 J mg/L
total - zinc © 0.02]1 mg/L 0.34 J mg/L
12/15/93 W-07S1-3 total - copper 0.010 mg/L 0.097 J mg/L
W-11/81-3 total - copper 0.010 mg/L 0.050 J mg/L
12/24/93 W-08SI-3 dissolved - 'copper 0.0058 mg/1 0.0065 J mg/L Il

Detected sample results that were greater than the IDLs but less than the Enseco-

RMAL reporting limits were qualified as approximated (J). Additionally, Enseco-

RMAL raised the reporting limits for non-detected sample results by a factor of two for
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graphite furnace atomic absorption (GFAA) analyses that did not meet post digestion
matrix spike recovery criteria. As a result of the validation, the affected non-detected
GFAA sample results that had post digestion spike recoveries between 10.0 and 85.0
percent were qualified as approximated (UJ) and reported with the non-elevated
reporting limits. The affected samples with post digestion spike recoveries greater than

115.0 percent were reported with the non-elevated reporting limits without qualification.

Overall Data Assessment

Overall, the laboratory performed TAL inorganics analyses in accordance with - -

the requirements specified in the methods listed in Section 2.0. These data have been
determined to be useable for qualitative and quantitétive purposes with the exception
of eight total selenium results which were qualified as unuseable due to low MS/MSD
recoveries. Detected sample results for several analytes were qualified with a "U"
based on equipment and preparation blank criteria. Detected and non-detected sample
results for several analytes were also approximate& based on excursions from ICP
interference check sample analysis, matrix spike analysis, field duplicate analysis, and

furnace analytical spike analysis criteria.

4.2 Hexavalent Chromium Analysis

QA/QC parameters for hexavalent chromium analyses were evaluated for twenty-seven . -

ground water, two blind duplicates, and two equipment blank samples according to the QAPP
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and the Region I Laboratory Data Validation - Funcﬁoml Guidelines for Evaluating
Inorganics Analyses, USEPA Region I, February 1989. The following QA/QC parameters
were found to meet validation criteria: holding times, initial and continuing calibration
verification, blank analysis, matrix spike analysis, laboratory duplicate analysis, laboratory
control sample analysis, and document completeness. Excursions from QA/QC criteria are

summarized below.

Field Duplicate Analysis

Field duplicate samples collected as blind duplicates were analyzed to evaluate
the precision of field and laboratory procedures. The RPD between duplicate samples - -
is required to be less than 30.0 and 50.0 percent for water and soil samples,
respectively. The identity of blind duplicate samples and the samples qualified for RPD

excursions are tabulated below.

none affected

" 11/16/93 SW-017-3

NR
|| 11/30/93 W-02-3 none affected NR II

ERE

NR = Not required since duplicate RPDs were within control limits.

Overall Data Assessment
Overall, the laboratory performed hexavalent.chromium analyses in accordance

with the requirements specified in the methods listed in Section 2.0. These data have
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been determined to be useable for qualitative and quantitative purposes since no

excursions resulting in the qualification of data were observed.

4.3 TCL Volatiles Analysis
Three sediment, thirty-two ground water, three blind duplicate, four equipment blank,

and seven trip blank samples were validated according to procedures in the QAPP and Region
I Laboratory Data Validation '- Functional Guidelines for Evaluating Orgdm'c Analyses,
USEPA Region I, November 1988. The following QA/QC parameters for method EPA 8240
were found to meet validation criteria: holding times, GC/MS instrument tuning, surrogate
recovery, matrix spike/matrix spike duplicate analysis, reference standard analysis, internal
standards recovery, compound identification and quantitation, percent solids determination and
content, system performance, and documentation completeness. Excursions from QA/QC

criteria are summarized below.

Blank Analysis

Blank samples that contained concentrations of TCL volatile organics that
exceeded the method detection limits (MDLs) are tabulated below. Action levels were
calculated at five times the blank concentrations fér the compounds detected in the
blank samples. Blank action levels for the common laboratory contaminant compounds
(acetone, methylene chloride, and 2-butanone) detected in the blanks were calculated
at ten times the blank concentrations. Dilutions and differences between sample and.

blank weights or volumes were taken into account when applying blank actions. Action
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levels for aqueous »blank samples associated with sediment samples were calculated
using a density of 1.0 g/ml for water and the percént solids of the affected samples.
Detected sample results which were less than the blank action levels for the compounds
detected in the blank samples were qualified with a "U" in the associated samples.
Detected sample results below the blank action level which were above the MDL but
less than the Enseco-RMAL reporting limit were raised to the Enseco-RMAL reporting

limit and qualified with a "U". The "U" qualifier indicates that the TCL volatile

organic was analyzed for but was not detected above the reported quantitation limit.

Method methylene chloride 1.54 ug/l 15.4 ug/L Trip Blank (11/18/93) 5.0 U ug/L
24NOV932B

Method acetone 2.88 ug/L 28.8 ug/L Equipment Blank-3-1 10 U ug/L

24NOV93V2 '

Method acctone 6.54 ug/L 65.4 ug/L Trip Blank (11/23/93) 10 U ug/L

BL120693 W-08S1-3 19 U ug/L

W-09S1-3 20 U ug/L

Blind Duplicate-3-3 10 U ug/L

methylene chloride 0.89 ug/L 8.9 ug/L Equipment Blank-3-3 | 5.0 U ug/L

Trip Blank (11/23/93) 50U ug/ll

Method carbon disulfide 1.02 ug/L 10.2 ug/L Blind Duplicate-4-3 500 U ug/L
07DEC93H2

Method acetone 4.61 ug/L 46.1 pg/L SBW-10-3 10 U pug/L

BL120793 W-0751-3 10 U ug/L

W-11/81-3 700 U ug/L

W-07SI-3 10 U ug/L

W-07DI-3 43 U ug/L

methylene chloride 0.55 ug/L 5.5 ug/L Trip Blank (11/30/93) 50 U ug/lL

W-07SI-3 50 U ug/L
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Initial Calibration

Method methylene chloride 0.62 ug/L. 6.2 ug/L W-22/51-3 250 U pug/L
BL120893 W-04DI-3 50 U ug/L
W-09SI-3 5.0 U ug/L
Trip Blank (12/01/93) 50U ug/L
W-09B-3 50 U ug/L
W-08SI-3 50U ug/L
W-04B-3 5.0 U ug/L
Method methylene chloride 1.93 ug/L 19.3 ug/L W-25SI-3 50U ug/L
09DEC93v . .

Method methylene chloride 5.36 ug/L 53.6 ug/L Trip Blank (12/0293) | 5.0 U ug/L
10DEC93e W-08B-3 50U ug/L
W-01B-3 5.0 U pg/l
Equipment-3-3 carbon disulfide 2.3 ug/lL 23 ug/L W-2551-3 50U ug/L
W-24T-3 12 U ug/L
Blind Duplicate-3-3 50U ug/L

Trip (11/30/93) carbon disulfide 4.8 ug/l 48 ug/L W-07S1-3 50U ug/L | o

= e ——

TCL volatile organics initial calibration criteria requires that the average relative

response factor (RRF) have a minimum value of 0.05. Initial calibration criteria also

requires that the percent relative standard deviation (%RSD) for the initial calibration

be less than 30.0 percent. Quaiiﬁcation of sample results when these criteria were

exceeded included the approximation (J) of detected results and the qualification of non-

detected results as unuseable (R) for compounds with RRFs below 0.05. Detected

results for TCL volatile compounds with %RSD values greater than 30.0 percent were

qualified as approximated (J). Non-detected sample results were approximated (UJ) for

compounds with %RSD values greater than 50.0 percent. TCL volatile compounds that
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exceeded initial calibration criteria and the samples qualified due to those excursions

are tabulated below.

11123/93 bromomethane 0.86395 | 52.82 SED-11-3 41 UJ pg/Kg
SED-12-3 15 UJ ug/Kg
SED-14-3 13 UJ ug/Kg

ll 12/01/93 bromomethane 0.86395 52.82 Blind Duplicate 120 UJ ug/Kg
—

Continuing Calibration

TCL volatile organics continuing calibration criteria requires that the daily RRF
have a minimum value of 0.05. Continuing calibration criteria also requires that the
percent difference (%D) between the initial calibration average RRF and the daily RRF
be less. than 25.0 percent. Qualification of sample results when these criteria were
exceeded included the approximation (J) of dete;:ted results and the qualification of non-
detected results as unuseable (R) for compounds with RRFs below 0.05. Detected
results for TCL volatile compounds with %D values greater than 25.0 peréent were
qualified as approximated (J). Non-detected sample results were approximated (UJ) for
compounds with %D values greater than 50.0 percent. TCL volatile compounds that
exceeded continuing calibration criteria and the samples qualified due to those

excursions are tabulated below.
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o-xylene

11/23/93 0.507 283 SW-12-3 qualification of sample

result was not required
since the result was
previously approximated
for having a detected
value below the reporting

limit
12/02/93 acetone 1.109 64.2 W-01/81-3 qualification of sample
result was not required
since the result was
previously approximated
for having a detected
value below the reporting
limit
SBW-21-3 50 UJ ug/l
Trip Blank (11/22/93) 10 UJ ug/L
12/02/93 chloromethane 3.266 321 SBW-21-3 140 J ug/L
12/07/93 1,1,1-trichloroethane 0.8388 59.0 Trip Blank (11/29/93) 5.0 UJ ug/L
1 W-02-3 500 UJ ug/L
W-04S-3 160 UJ ug/L
W-05-3 50 UJ ug/L
W-03-3 500 UJ ug/L
W-03/52-3 5.0 UJ ug/L
W-06S-3 5.0 UJ ug/L
W-06D-3 5.0 UJ ug/L
Ww-12/51-3 5.0 UJ ug/L
Blind Duplicate-4-3 500 UJ ug/L
12/07/93 carbon tetrachloride 0.8400 753 Trip Blank (11/29/93) 5.0 U) ug/L
0 W-02-3 500 UJ ug/L
W-04S-3 160 UJ ug/L
W-05-3 50 UJ ug/L
W-03-3 500 UJ ug/L
W-03/52-3 5.0 UJ ug/L
W-06S-3 5.0 UJ ug/L
W-06D-3 5.0 UJ ug/L
W-12/81-3 5.0 UJ ug/L
Blind Duplicate-4-3 500 UJ ug/L
trichloroethene 0.5075 28.7 W-02-3 1500 J ug/L
2 W-048-3 2000 J ug/L
W-05-3 870 J ug/L
W-03-3 1300 J ug/L
Blind Duplicate-4-3 1900 J ug/L
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12/07/93 trichloroethene 0.5075 28.7 W-03/82-3
2 W-06S1-3 qualification of sample
results were not required
since the results were
tetrachloroethene 0.7065 | 420 W-02-3 previously approximated
9 for having detected
values below the
reporting limits
W-048-3 640 J ug/L
W-05-3 130 J ug/L
Ww-03-3 350 7 ug/L
W-03/82-3 6.2 J ug/L.
Blind Duplicate-4-3 860 J ug/l. |
xylenes (total) 0.5953 29.89 W-07DI-3 qualification of sample
1 result was not required
since the result was
previously approximated
for having a detected
value below the reporting
limits
12/08/93 bromodichloromethane 0.2984 61.7 W-22/81-3 250 UJ ug/L
7 W-04DJ-3 5.0 UJ ug/L
_ W-09SI-3 5.0 UJ ug/L
Trip Blank (12/01/93) 5.0 UJ ug/L
W-09B-3 5.0 UJ ug/L
W-08SI-3 5.0 UJ ug/L
W-04B-3 5.0 UJ ug/L

Field Duplicate Analysis

Field duplicate samples collected as blind duplicates were analyzed to evaluate
the precision of field and laboratory procedures. The RPD between duplicate samples
is required to be less than 30.0 and 50.0 percent for water and soil samples,
respectively. The identity of blind duplicate samples-and the TCL volatile organics that

exceeded RPD criteria are tabulated below.
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11/16/93 SED-11-3 acetone 784 SED-11-3 340 J ug/Kg
SED-12-3 59 J ug/Kg
SED-14-3 26 J ug/Kg
Blind Duplicate 930 J ug/Kg
11/23/93 W-24T-3 none affected NR none affected NR "
11/29/93 w-02-3 benzene 200.0 w-02-3 550 J ug/L
Blind Duplicate-4-3 500 UJ ug/L
W-04S-3 NA
chlorobenzene 2000 | . W-02-3 580 J ug/L
Blind Duplicate-4-3 500 UJ ug/L
W-04S-3 NA
toluene 200.0 W-02-3 610 J ug/L
Blind Duplicate-4-3 500 UJ ug/L
W-048-3 NA
1,1-dichloroethene 200.0 Ww-02-3 620 J ug/L
Blind Duplicate-4-3 500 UJ ug/L _
W-048-3 NA | '

= Samplc previously qualified.

NR = Not required since duplicate RPDs were within control limits.

Overall Data Assessment

Overall, the laboratory performed TCL volatile organics analyses in accordance
with the requirements specified in the methods listed in Section 2.0. These data have
been determined to be uscable for qualitative and quantitative purposes. Detected
results for acetone, carbon disulfide, and methylene chloride were qualified with a "U"
or raised to the Enseco-RMAL reporting limit and qualified with a "U" for several
samplés due to method, equipment, and trip blank. Detected and non-detected sample
results were approximated for several TCL compounds due to initial and continuing

calibration and field duplicate excursions.
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4.4 EPA 524.2 Volatiles Analysis

Two ground water, twelve surface water, two blind duplicate, one equipment blank, and
four trip blank samples were validated according to procedures in the QAPP and Region I
Laboratory Data Validation - Functional Guidelines for Evaluating Organic Analyses, USEPA
Region I, November 1988. The following QA/QC parameters for method EPA 524.2 were
found to meet validation criteria: holding times, GC/MS instrument tuning, surrogate recovery,
matrix spike/matrix spike duplicate analysis, reference s@daxd analysis, internal standards
recovery, system performance, and documentation completeness. Excursions from QA/QC

criteria are summarized below.

Initial Calibration

EPA 524.2 volatile organics initial calibration criteria requires that the average
RRF have a minimum value of 0.05. Initial calibration criteria also requires that the
%RSD for the initial calibration be less than 30.0 percent. Qualification of sample
results when these criteria were exceeded included the approximation (J) of detected
results and the qualification of non-detected results as unuseable (R) for compounds
with RRFs below 0.05. Detected results for EPA 524.2 volatile compounds with %RSD
values greater than 30.0 percent were qualified as approximated (J). Non-detected
sample results were approximated (UJ) for compounds with %RSD values greater than
50.0 percent. EPA 524.2 volatile compounds that exceeded initial calibration criteria

and the samples qualified due to those excursions are tabulated below.
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11/26/93 acetone 0.02785 81.033 Blind Duplicate -2-3
Dickinson-3
Equipment Blank
Trip Blank (11/16/93)
Ryder Spring
SW-03-3
SW-04-3
SW-05-3
SW-06-3
SW-07-3
SW-011-3
SW-012-3
SW-014-3
SW-015-3
SW-016-3
SW-017-3
Blind Duplicate-1-3
Trip Blank (11/17/93)
Trip Blank (11/22/93)

: Olin-3

11/26/93 2-butanone 0.02929 64.704 Blind Duplicate -2-3
Dickinson-3
Equipment Blank
Trip Blank (11/16/93)
Ryder Spring
SW-03-3
SW-04-3
SW-05-3
SW-06-3
SW-07-3
SW-011-3
SW-012-3
SW-014-3
SW-015-3
SW-016-3
SW-017-3
Blind Duplicate-1-3
Trip Blank (11/17/93)
Trip Blank (11/22/93)
Olin-3
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11/26/93 2,2-dichloropropane 0.20392 56.388 Blind Duplicate -2-3 1 UJ ug/L
Dickinson-3 1 UJ ug/L
Equipment Blank 1 UJ ug/L
Trip Blank (11/16/93) 1UJ ug/L
Ryder Spring 1 UJ ug/L
SW-03-3 1 UJ ug/L
SW-04-3 1UJ g/ -
SW-05-3 1UJ ug/L
SW-06-3 1UJ ug/L
SW-07-3 1 UJ ug/L
SwW-011-3 1 UJ ug/L
SwW-012-3 1 UJ ug/L
SW-014-3 1 UJ pg/L
SW-015-3 1 UJ ug/L
SW-016-3 1UJ pug/L
‘ SW-017-3 1 UJ ug/L
Blind Duplicate-1-3 1 UJ ug/L
Trip Blank (11/17/93) 1UJ ug/L
Trip Blank (11/22/93) 1 UJ ug/L
Olin-3 1 UJ ug/L

Continuing Calibration

EPA 524.2 volatile organics continuiné calibrétion criteria requires that the daily
RRF have a minimum value of 0.05. Continuing calibration criteria also requires that
the %D between the initial calibration average RRF and the daily RRF be less than 25.0
percent. Qualification of sample results when these criteria were exceeded included the
approximation (J) of detected results and the qualification of non-detected resuits as
unuseable (R) for compounds with RRFs below 0.05. Detected results for EPA 524.2
volatile compounds with %D values greater than 25.0 percent were qualified as
approximated (J). Non-detected sample resuits were approximated (UJ) for compounds

with %D values greater than 50.0 percent. EPA 524.2 volatile compounds that
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exceeded continuing calibration criteria and the samples qualified due to those

excursions are tabulated below.

Field Duplicate Analysis

11/27/93 2-hexanone 0.3749 60.61 SW-03-3 5UJ ug/L
8 SW-05-3 S UJ uglL

SW-07-3 5UJ pgll

SW-011-3 5 UJ pglL

SW-012-3 5UJ pgll

11/30/93 carbon disulfide 0.1570 63.02 Equipment Blank 1 UJ ug/L
1 SW-04-3 1UJ pg/l

SW-06-3 1UJ pgll

SW-016-3 1UJ pgll

SW-017-3 1UJ ugll

Blind Duplicate-1-3 1UJ pgll J

Field duplicate samples collected as blind duplicates were analyzed to evaluate

the precision of field and laboratory procedures. The RPD between duplicate samples

is required to be less than 30.0 and 50.0 percent for water and soil samples,

respectively.

organics that exceeded RPD criteria are tabulated below.

The identity of blind duplicate samples and the EPA 524.2 volatile

11/16/93

SW-017-3

none affected

NR none affected

11722/93

Ryder Spring-3

none affected

NR none affected

]

NR = Not required since duplicate RPDs were within control limits.

Compound Identification and Quantitation
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Several samples contained concentrations of EPA 524.2 volatile compounds that
exceeded the linear calibration range of the instrument. These samples were re-
analyzed with an appropriate dilution to properly quantitate the detected results. The
reported results for these samples combined the undiluted and diluted analyses results
to provide the lowest reporting limits for non-detected compounds. The samples
requiring dilution and the compounds that were reported from a diluted analysis are

tabulated below.

SW-03-3 ‘ 10 trichloroethene
cis-1,2-dichloroethene
SW-011-3 10 vinyl chloride
cis-1,2-dichloroethene
SW-012-3 10 trichlorocthene
tetrachlorocthene

cis-1,2-dichlorocthene

SW-014-3 10 trichloroethene
cis-1,2-dichlorocthene

SW-015-3 10 trichloroethene

cis-1,2-dichloroethene
- ——————]

Overall Data Assessment

Overall, the laboratory performed EPA 524.2 volatile organics analyses in
accordance with the requirements specified in the methods listed in Section 2.0. With
the exception of acetone and 2-butanone results which were qualified as unuseable (R)
due to calibration excursions, these data have been determined to be useable for

qualitative and quantitative purposes. Non-detected results for 2,2-dichloropropane, 2-

DRAFT October 31, 1995 4-30 O’Brien & Gere Engineers, Inc.



hexanone, and carbon disulfide were also qualified as approximated (UJ) due to

calibration excursions.

4.5 TCL Semivolatiles Analysis

Twenty-two ground water, one blind duplicate, and three equipment blank samples were
validated according to procedures in the QAPP and Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Organic Analyses, USEPA Region I, November 1988.
The following QA/QC parameters for method EPA 8270 were found to meet validation criteria:

holding times, GC/MS instrument tuning, initial calibration, matrix spike/matrix spike duplicate

analysis, reference standard analysis, internal standards recovery, compound identification and -

quantitation, system performance, and documentation completeness. Excursions from QA/QC

criteria are summarized below.

Blank Analysis

Blank samples that contained concentrations of TCL semivolatile organics that
exceeded the MDLs are tabulated below. Action le.vels were calculated at five times
the blank concentrations for the compounds detected in the blank samples. Blank action
levels for the common laboratory contaminant compounds (common phthalate esters)
detected in the blanks were calculated at ten times the blank concentrations. Dilutions
and differences between sample and blank weights or volumes were taken into account
when applying blank actions. Action levels for aqueous blank samples associated with

sediment samples were calculated using a density of 1.0 g/ml for water and the percent
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solids of the affected samples. Detected‘ sample resﬁlts which were less than the blank
action levels for the compounds detected in the blank samples were qualified with a "U"
in the associated samples. Detected sample results below the blank action level which
were above the MDL but less than the Enseco-RMAL reporting limit were raised to the
Enseco-RMAL reporting limit and qualified with a "U". The "U" qualifier indicates

that the TCL semivolatile organic was analyzed for but was not detected above the

reported quantitation limit.

Method bis(2-ethylhexyl)phthalate 544 ug/L 54.4 ug/L W-02-3
32521-bl W-04S-3
W-05-3
W-03-3
W-03/82-3
W-06S-3
Blind Duplicate-4-3

Continuing Calibration

TCL semivolatile organics continuing calibration criteria requires that the daily
RRF have a minimum value of 0.05. Continuing calibration criteria also requires that
the %D between the initial calibration average RRF and the daily RRF be less than 25.0
percent. Qualification of sample results when these criteria were exceeded included the
approximation (J) of detected results and the qualification of non-detected results as
unuseable (R) for compounds with RRFs below 0.05. Detected results for TCL'
semivolatile compounds with %D values greater than 25.0 percent were qualified as

approximated (J). Non-detected sample results were approximated (UJ) for compounds
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with %D values greater than 50.0 percent. TCL semivolatile compounds that exceeded

continuing calibration criteria and the samples qualified due to those excursions are

tabulated below.

11/30/93 4-nitrophenol 0.247 583 Equipment Blank-3-1 50 UJ ug/L
12/09/93 bis(2-cthylhexyl)phthalate 1.046 314 wW-0781-3 qualification of sample
Ww-07SI-3 results were not
W-07DI-3 required since the
W-04Sl1-3 results were previously
approximated for
di-n-octyl phthalate 1.740 27.7 W-04S1-3 having detected values
below the reporting
fimits
— — — |

Surrogate Recovery

The surrogate compounds that exceeded recovery criteria and the sample results
qualified due to these excursions are tabulated below. Qualification of sample results
were limited to only those compounds associated with the surrogate fraction (acid or
base/neutral) that exceeded criteria. Sample results required qualification when two or
more surrogate compounds per fraction exceeded criteria. Non-detected sample results

were determined to be unuseable (R) when one surrogate compound recovery for a

fraction was less than 10 percent.
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SBW-10-3 phenol-d$ 78 10 to 94 benzoic acid
2-fluorophenol 0 21 to 100 benzyl alcohol
2,4,6-tribromophenol 28 10 to 123 4-chloro-3-methyl phenol
2-chlorophenol
2,4-dichlorophenol
2,4-dimethylphenol
4,6-dinitro-2-methylphenol
2 4-dinitrophenol
2-methylphenol
4-methylphenol
2-nitrophenol
. 4-nitrophenol

- pentachloropheno!
Field Duplicate Analysis v phenol
' 2,4,5-trichlorophenol
. . . . 24,6-trichlorophenol
Field duplicate samples collected as blind duplicateés were g.na‘?l%'zed to evaluate

W-07S81-3 phenol-d5 838 10 to 94
2-fluorophenol 0 21 t0 100
2,4,6-tribromophenol 3.0 10 to 123

AP P P PP PR R

the precision of field and laboratory procedures. The RPD between duplicate samples
is required to be less than 30.0 and 50.0 percent for water and soil samples,
respectively. The identity of blind duplicate samples and the TCL semivolatile organics

that exceeded RPD criteria are tabulated below.

11/29/93 W-02-3 none affected none affected

= Sample previously qualified.
NR = Not required since duplicate RPDs were within control limits.

Overall Data Assessment

Overall, the laboratory performed semivolatile organics analyses in accordance
with the requirements specified in the methods listed in Section 2.0. With the exception

of sixteen compounds qualified as unuseable (R) for samples SBW-10-3 and W-07S1-3
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due. to surrogate recovery excursions, the semivolatile organics sample data have been
determined to be useable for qualitative and quantitative purposes. Detected sample

results for bis(2-ethylhexyl)phthalate were 'qualiﬁed with a "U" due to method blank

excursions for several samples.

4.6 PCB/Pesticide Analysis

Two ground water, one blind duplicate, and one equipment blank samples were
validated according to procedures in the QAPP and Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Organic Analyses, USEPA Region I, NovemBer 1988.
The following QA/QC parameters for method EPA 8080 were found to meet validation criteria:
holding times, instrument performance, blank analysis, surrogate recovery, matrix spike/matrix
spike duplicate analysis, reference standard analysis, compound identification and quantitation,

and documentation completeness. Excursions from QA/QC criteria are summarized below.

Field Duplicate Analysis

Field duplicate samples collected as blind duplicates were analyzed to evaluate
the precision of field and laboratory procedures. The RPD between duplicate samples
is required to be less than 30.0 and 50.0 percent for water and soil samples,
respectively. The identity of blind duplicate samples and the PCB/pesticide compounds

that exceeded RPD criteria are tabulated below.
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11/29/93 W-02-3 none affected

NR = Not required since duplicate RPDs were within control limits.

Overall Data Assessment

Overall, the laboratory performed PCB/pesticide analyses in accordance with the
requirements specified in the methods listed in Section 2.01. The majority of the
PCB/pesticide sample data have been determined to be useable for qualitative and
quantitative purposes. No excursions that resulted in the qualification of data were

observed for the PCB/pesticide analyses.

4.7 BOD, TOC, and Hardness Analyses

QA/QC parameters for BOD, TOC, and hardness analyses were evaluated for eleven
ground water, three sediments, three blind duplicates, and two equipment blank samples
according to the QAPP and the Region I Laboratory Data Validation - Functional Guidelines
for Evaluating Inorganics Analyses, USEPA Region I, February 1989. The following QA/QC
parameters were found to meet validation criteria: holding times, initial and continuing
calibration verification, blank analysis, matrix spike analysis, laboratory control sample
analysis, laboratory duplicate analysis, BOD quantitation, and document completeness.

Excursions from QA/QC criteria are summarized below.

Field Duplicate Analysis
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Field duplicate samples collected as blind duplicates were analyzed to evaluate

the precision of field and laboratory procedures. The RPD between duplicate samples

is required to be less than 30.0 and 50.0 percent for water and soil samples,

respectively. The identity of blind duplicate samples and the samples qualified for RPD

excursions are tabulated below.

11/17/93 SED-11-3 NR none affected NR
11/29/93 W-02-3 NR none affected NR
11/30/93 W-02-3 NR none affected NR
]

NR = Not required since duplicate RPDs were within control limits.

Overall Data Assessment

Overall, the laboratory performed .BOD, TOC, and hardness analyses in

accordance with the requirements specified in the methods listed in Section 2.0. These

data have been determined to be useable for qualitative and quantitative purposes since

no excursions resulting in the qualification of data were observed.
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SECTION 5 - SUMMARY AND DATA USEABILITY

The analytical data generated for the November Interim Sampling Program (NISP)
conducted at the Burgess Brothers Superfund Site located in Woodford and Bennington,
Vermont were evaluated based on QA/QC criteria established by the United States
Environmental Protection Agency (USEPA) Contract Laboratory Program (CLP) and criteria
presented in the QAPP for this investigation. Validation procedures were based on CLP data
validation guidelines developed by the USEPA. Data qualified with a "R", which are
considered unuseable for either qualitative or quantitative purposes, resulted when .a major
deficiency was noted in the data generation process. Minor deficiencies in the data generation
process resulted in approximation of sample data. Approﬁmation of a data point indicates
uncertainty in the reported concentration of the chemical, but not its assigned identity. The
conservative assumptions used in the development of conclusions made based on these
analytical results allow for the quantitative use of approximated analytical data while still
adhering to the project data quality objectives. This approach to the use of analytical data is
consistent with the guidance presented in U.S. EPA Risk Assessment Guidance for Superfund,
Volume I, Human Health Evaluation Manual (Part A), 540/1-891002, December 1989. A
summary of specific QA/QC excursions that resulted in qualification of sample data is
presented in Section 4.

Data quality objectives (DQOs) are quantitative and qualitative statements specifying
the quality of the environmental data required to support the decision making process. DQOs .

define the total uncertainty in the data that is acceptable. - The DQOs for this investigation
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require that the total uncertainty of the analytical data remain within a pre-determined
acceptable range so as not to hinder the intended use of the data. For this investigation,
sediment data will be used to characterize contaminant concentrations in specific areas, while
ground water and surface water data will be used to characterize background ground water
quality and contaminant concentrations in specific areas of the site.

This section summarizes the analytical data in terms of its completeness and useability
for these site characterization purposes. Data completeness is defined as the percentage of
sample results that have been determined to be useable during the data validation process.

Data completeness with respect to useability was calculated separately for each type of analysis

and is tabulated below. The percent useability calculation did not include quality control . -

samples collected to aid in the evaluation of data useability. . Therefore, ﬁeld/equipment blank,
trip blank, and field duplicate data determined to be unuseable as a result of the validation

process are not represented in the percent useability value.

TAL Inorganics 99.6 Non-detected total selenium results were qualified as unuseable for W-
04S-3, W-05-3, W-03-3, W-03/82-3, W-06S 3, W-06D-3, W-12-S1-3,
and W-22/S1-3 due to 0 % recoveries for the MS/MSD analysis of W-

04S-3.
Hexavalent Chromium 100.0 NA
TCL Volatiles 100.0 NA
EPA 524.2 Volatiles 96.8 Non-detected results for acetone and 2-butanone were qualified as

unuseable due to initial calibration minimum RRF criteria excursions. |

TCL Semivolatiles 97.8 Non-detected sample results were qualified as unuseable for 16
compounds for SBW-10-3 and W-07S1-3 due to surrogate recovery
values that were less than 10 percent.

pesticide/PCBs 100.0 “NA
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Validation 'of the NISP analytical data indicated that the data quality objectives defined
in the QAPP were met. The following sections present the adherence of the data to the
precision, accuracy, representativeness, comparability, and completeness (PARCC) parameters
presented in the QAPP. Additional information on the impact of excursions from QC
measurements on the analytical data was found in the risk assessment guidance document:
Guidance for Data Useability in Risk Assessment (Part A) Final, USEPA, 9285.7-09A, April -
1992.

Precision is measured through field duplicate samples, split samples, and laboratory
duplicate samples. For the analysis programs associated with the NISP, 0.62% of the analytical
data were qualified due to excursions from field duplicate sample analyses.

Matrix spike sample, reference standards, surrogate fecoveries, and calibration criteria
indicate the accuracy of the data. For the NISP, 2.18% of the analytical data were qualified
for excursions from matrix spike sample criteria. Additionally, 0.55% and 1.54% of the
analytical data were qualified for excursions from surrogate recovery and calibration criteria,
respectively.

Holding times; sample preservation, extraction procedures, and blank analyses are
indicators of the representativeness of the analytical data. For the analysis programs associated -

with the NISP, 2.95% the data were qualified for blank excursions.
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Comparability is not compromised provided that the analytical methods did not change
over time. A major component of comparability is the use of standard reference materials for
calibration and QC. These standards are compared to other unknowns to verify their
concentrations. Since standard analyﬁéal methods and repofting procedures were consistently
used by the laboratory, the‘comparabilify criteria for the analytical data were met.

The percent useability, or completeness, of the data ranged from 96.8% to 100.0% for
data collected for this investigation. Overall, the analytical data are of sufficient quality to
meet the project data quality objectives and may be used for qualitative and quantitative

purposes. These uses include, but are not limited to, performance of human health and

ecological risk assessments, evaluation of remedial alternatives, and estimation of the nature -

and extent of contamination.

Respectfully submitted,

O’BRIEN & GERE ENGINEERS,INC.
Swiatoslav W. Kaczmar, Ph.D., C.I.H.
Vice President, Environmental Toxicology

and Industrial Hygiene

Prepared by:
Michael Fifield

Reviewed by:
Michae] Caputo
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Executive summary

This report addresses data quality for samples collected at the Burgess
Brothers Superfund Site located in Woodford and Bennington, Vermont.
Site characterization activities conducted by O’Brien & Gere Engineers,
Inc. (O’Brien & Gere Engineers) as part of the February Interim
Sampling Program (FISP) included sampling and analysis of ground
water and surface water. The analytical data generated for the FISP
were evaluated based on quality assurance/quality control (QA/QC)
criteria established by the United States Environmental Protection
Agency (USEPA) Contract Laboratory Program (CLP) and criteria
presented in the Quality Assurance Project Plan (QAPP) for this
investigation. Validation procedures were based on data validation

guidelines developed by the USEPA. o

The data quality objectives (DQOs) for this investigation require that
the total uncertainty of the analytical data remain within an acceptable
range so as not to hinder the intended use of the data. For this
investigation ground water and surface water data will be used to
characterize background water quality and contaminant concentrations
in specific areas of the site.

Data completeness is defined as the percentage of sample results that
have been determined to be useable during the data validation process.
Data qualified with an "R", which are considered unuseable for either
qualitative or quantitative purposes, resulted when a major deficiency
was noted in the data generation process. Data completeness with
respect to useability was calculated separately for each type of analysis
and is tabulated below. The percent useability calculation did not
include quality control samples collected to aid in the evaluation of data
useability.  Therefore, field/equipment blank, trip blank, and field
duplicate data determined to be unuseable as a result of the validation
process are not represented in the percent useability value.

Percent
Analysis Useability Excursions

O’Brien & Gere Engineers, Inc. ii Final: October 31, 1995
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Executive summary

TAL Inorganics . 99.6
TCL Volatiles 100.0
EPA 524.2 Volatiles 100.0

BOD, TOC, and Hardness 100.0

Non-detected total selenium results
were qualified as unusable for W-01-
4, W-07S1-4, W-09S51-4, W-01S1-4,
W-11S1-4, W-2251-4, W-12S1, and
non-detected mercury results for W-
09S1-4, W-01S1-4, W-11S1-4, and
W-22S1-4 due to 0% recoveries for
the MS/MSD analysis of W-01-4.

NA
NA
NA

NA = Not Applicable

The percent useability, or completeness, of the data ranged from 99.6
to 100.0 percent for data collected for this investigation. Overall, the
analytical data are of sufficient quality to meet the project data quality
objectives and may be used for qualitative and quantitative purposes.
These uses include, but are not limited to, performance of human health -
and ecological risk assessments, evaluation of remedial alternatives, and
estimation of the nature and extent of contamination.

Final: October 31, 1995
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1. Introduction

1.1. Introduction

This report addresses data quality for the fourth round of samples
collected at the Burgess Brothers Superfund Site located in Woodford
and Bennington, Vermont. Site characterization activities conducted by
O’Brien & Gere Engineers, Inc. (O’Brien & Gere Engineers) as part of
a Remedial Investigation (RI) included sampling and analysis of ground
water and surface water. The quantity, types of samples collected, the
dates of sample collection for these programs, and the appropriate
reference to Appendix 12 are tabulated below.

Sample identification

Sampiing
program  Collection  g'grien &  Laboratory ID  Appendix 15 Reference
date Gere
Engineers
ID

Surface 2/22/94 SW-17-4 033936-0001- Table 15B - Volatiles -
Water SA 524.2

Surface 2/22/94 SW-174 C4B250025- Table 19 - inorganics
Water 001 BOD

USEPA Hardness
5242

Analysis

Final: October 31, 1995 1 " O’Brien & Gere Engineers, Inc.
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Data validation report

Sample identification

Sampling
program  Collection  (yprien & = Laboratory ID  Appendix 15 Reference
date Gere
Engineers
ID .
Ground 2/23/04 SBW-21-4 033965-0001- Table 10A - Volatiles -
Water W-08S1-4 SA 8240
W-2551-4 033965-0002- Table 14A - Inorganics
W-25514 SA BOD
MS 033965-0003- Hardness
W-25514 SA Table 14B - Inorganics
MSD 033965-0003- BOD
MS Hardness
033965-0003- Table 14C - Inorganics
SD BOD
Hardness
Ground 2/24/94 W-07514 033979-0001- Table 10A - Volatiles -
Water W-09S14 SA 8240 Table 10B - Volatiles
W-01S14 033979-0002- - 8240
W-01-4 SA Table 14B - inorganics
W-014 MS 033979-0003- BOD
W-01-4 MSD SA Hardness
W-1181-4  033979-0004-
W-2251-4 SA
Trip Blank 033979-0004-
MS
033979-0004-
SsD
033979-0005-
SA
033979-0006-
SA
033979-0007-
TB
O’Brien & Gere Engineers, Inc. 2 Final: October 31, 1995
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1. Introduction

Sample identification

Sampling
program  Collection  ygren &  Laboratory ID  Appendix 15 Reference
date Gere
Engineers
ID
Ground 2/24/94 W-014 034013-0001- Table 10B - Volatiles -
Water to 2/25/94  W-014 MS SA 8240
W-014 MSD  034013-0001- Table 14A - Inorganics
W-07514 MS BOD
W-09S14 034013-0001- Hardness
W-01514 SD Table 14B - Inorganics
W-11814 034013-0002- BOD
W-22S1-4 SA Hardness
Equipment 034013-0003- Table 14D - Inorganics
Blank-1-4 SA BOD
W-1281 034013-0004- Hardness
Trip Blank SA Table 14E - TOC
034013-0005-
SA
034013-0006-
SA
034013-0007-
EB
034013-0008-
SA
034013-0009-
TB
Ground 2/28/94 W-08SI14 034045-0001- Table 10A - Volatiles -
Water W-25Si-4 SA 8240
W-08SI-4 034045-0002- Table 10B - Volatiles -
Blind SA 8240
Duplicate-2-4 034045-0003- Table 14C - Inorganics
Trip Blank SA BOD
034045-0004- Hardness
SA Table 14D - Inorganics
034045-0005- BOD
TB Hardness
Ground 3194 Ryder 034065-0001- Table 14D - Inorganics
Water Spring-4 SA BOD
Dickinson-4 034065-0002- Hardness
Olin4 SA Table 11 - Volatiles -
034065-0003- 524.2
SA
Final: October 31, 1995 3 O’Brien & Gere Engineers, Inc.
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Data validation report

Sample identification

Sampiing
program  Collection  o'grien &  Laboratory ID  Appendix 15 Reference
date Gere
Engineers
iD
Ground 3/1/94 Ryder C4C040003- Table 11 - Volatiles -
Water Spring4 001 524.2
USEPA Dickinson-4 C4C040003- Table 16 - Volatiles 524.2
524.2 Olin4 002
Analysis Blind C4C040003-
Duplicate-3-4 003
Trip Blank C4C040003-
004
C4C040003-
005
Ground 312194 W-04Si4 034086-0001- Table 10B - Volatiles -
Water W-09B4 SA 8240
W-04Di4 034086-0002- Table 14C - Inorganics
W-0484 SA BOD
W-25D14 034086-0003- Hardness
Blind SA Table 14D - Inorganics
Duplicate-1-4 034086-0004- BOD
Trip Blank SA Hardness
034086-0005- Table 14E - TOC
SA
034086-0006-
SA
034086-0007-
T8
Ground 31394 W-0184 034110-0002- Table 10B - Volatiles -
Water W-07SI4 SA 8240
Equipment 034110-0003- Table 14C - Inorganics
Blank-24 SA BOD
Trip Blank 034110-0001- Hardness
SA Table 14D - Inorganics
034110-0004- BOD
TB Hardness
Table 14E - TOC
O’Brien & Gere Engineers, Inc. 4 Final: October 31, 1995
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1. Introduction

1.2. General considerations

Data validation is a process of reviewing written records and
documentation generated during an analytical measurement for the
purpose of providing an independent opinion regarding the quality and
useability of data generated by that measurement. During the
validation, data are evaluated to determine if the measurement was
conducted in accordance with the quality assurance criteria specified for
that measurement.

Validation is also a process of determining the suitability of a
measurement system for providing useful analytical data. Although
the term is frequently used in discussing methodologies, it applies to all
aspects of the system and especially to samples, their measurement, and
the actual data output. Accordingly, this report outlines excursions from
the applicable quality control criteria outlined in the following
documents:

Quality Assurance Project Plan (QAPP) for the Remedial Investigation,
Burgess Brothers Superfund Site, Woodford and Bennington,
Vermont, O’Brien & Gere Engineers, Inc., September 1992.

Region I Laboratory Data Validation - Functional Guidelines for
Evaluating Organic Analyses, United States Environmental
Protection Agency, (USEPA) Region I, November 1988.

Region I Laboratory Data Validation - Functional Guidelines for
Evaluating Inorganics Analyses, USEPA Region I, February 1989.

Test Methods for Evaluating Solid Wastes, SW-846 Third Edition,
USEPA, November 1986.

The following four sections of this document address distinct aspects of
the validation process. Section 2 provides the analytical methodology
employed in sample analysis. Section 3 lists the data quality
assurance/quality control (QA/QC) protocols used to validate the sample
data. Specific QA/QC excursions and qualifications performed on the
sample data are discussed in Section 4. Finally, data completeness and
useability with respect to the intended purposes of the data are
discussed in Section 5. Each section is subdivided with respect to the
type of analyses performed.

Final: October 31, 1995
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2. Analytical methods

\

Ground and surface water samples were analyzed utilizing the analytical
methods listed below. With the exception of volatile organics by
USEPA Method 524.2, sample analyses were provided by Enseco-
Rocky Mountain Analytical Laboratories (RMAL) of Denver, Colorado.
USEPA Method 524.2 volatile organics analyses were provided by
Enseco-Wadsworth/Alert Laboratory (Enseco-Wadsworth) of Pittsburgh,

Pennsylvania.
Parameter Analytical/extractio Reference
n

Volatile Organics 8240/5030 1
524.2 Volatile 5242 2
Organics

Trace Metals ~ 6010/3010 1
As 7060/3020 1
Se 7740/3020 1
Pb 7421/3020 1
TI 7841/3020 1
Hg 7470 1
CN 9010 1
TOC 415.1 3
BOD 405.1 3
Hardness 130.2 3

Analytical Method References

1. Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods, SW-846, 3rd Edition, USEPA, September 1986.

O’Brien & Gere Engineers, Inc.
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2. Analytical method

2. Methods for the Determination of Organic Compounds in Water,
USEPA, EPA-600/4-88/039, December 1988.

3. Methods for Chemical Analysis of Water and Wastes, USEPA, EPA
600/4-79-020, March 1979.

The following qualifiers have been used in this data validation.

U

ul

Indicates that the compound was analyzed for, but was not
detected. The sample quantitation limit is presented and adjusted
for dilution. This qualifier is also used to signify that the
detection limit of an analyte was raised due to blank
contamination.

Indicates that the result should be considered approximate. This
qualifier is used when the data validation procedure identifies a
deficiency in the data generation process. Additionally, for
organic analyses this qualifier is used either when estimating a

concentration for tentatively identified compounds where a 1:1 - -

response is assumed, or when the mass spectral data indicate the
presence of a compound that meets the identification criteria but,

‘the result is less than the sample quantification limit but greater

than zero.

Indicates that the detection limit for the analyte in this sample
should be considered approximate. This qualifier is used when
the data validation process identifies a deficiency in the data
generation process.

Indicates that the previously reported detection limit or sample
result has been determined to be unuseable due to a major
deficiency in the data generation procedure. The data should not
be used for any qualitative or quantitative purposes.

Final: October 31, 1995
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3. Data validation protocols

3.1. Target analyte list inorganics analysis

Target analyte list (TAL) inorganics analyses were performed using the
USEPA analytical methods outlined in Section 2. The validation of
TAL inorganics followed the requirements presented in the QAPP and
the analytical methodology presented in Test Methods for Evaluating
Solid Wastes, SW-846 Third Edition, USEPA, November 1986.

Qualification of sample data was based on the validation guidelines

presented in Region I Laboratory Data Validation - Functional
Guidelines for Evaluating Inorganics Analyses, USEPA Region I,
February 1989. The following QA/QC parameters were evaluated for
TAL inorganic analyses:

Holding Times
Calibration
Initial Calibration Verification
Continuing Calibration Verification
Blank Analysis
ICP Interference Check Sample Analysis (ICP only)
Matrix Spike/Matrix Spike Duplicate Analysis
Laboratory Duplicate Analysis
Field Duplicate Analysis
Laboratory Control Sample Analysis
Furnace Atomic Absorption Analysis
ICP Serial Dilution Analysis (ICP only)
Element Quantitation and Reported Detection Limits
Document Completeness
Overall Data Assessment

O’Brien & Gere Engineers, Inc.
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3. Data validation protocols

3.2. Target compound list organics analysis

Target compound list (TCL) volatile organics analyses were performed
using USEPA analytical methods outlined in Section 2. The validation
of USEPA SW-846 method 8240, USEPA method 524.2 volatile
organics, TOC, BOD, and hardness data followed the requirements
presented in the QAPP and in the Region I Laboratory Data Validation
- Functional Guidelines for Evaluating Orgamic Analyses, USEPA
Region I, November 1988. The following QA/QC parameters were
evaluated for the TCL volatile organics, TOC, BOD, and hardness
analyses:

Volatile Organics Analyses

Holding Times
GC/MS Instrument Tuning Criteria
Calibration
Initial Calibration
Continuing Calibration
Blank Analysis
Surrogate Recovery
Matrix Spike/Matrix Spike Duplicate Analysis
Laboratory Control Samples
Field Duplicate Analysis
Internal Standards Recovery
Compound Identification and Quantitation
System Performance
Documentation Completeness
Overall Data Assessment

3.3. Wet Chemistry analysis

Wet chemistry analyses were performed using the USEPA analytical
methods outlined in Section 2. The validation of TOC, BOD, and
hardness followed the requirements presented in the QAPP and the
analytical methodology presented in Test Methods for Evaluating Solid
Wastes, SW-846 Third Edition, USEPA, November 1986, Methods
415.1, 405.1, and 130.2 respectively. Qualification of sample data was
based on the validation guidelines presented in Region I Laboratory
Data Validation - Functional Guidelines for Evaluating Inorganics

Final: October 31, 1995
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Data validation report

Analyses, USEPA Region 1, February 1989. The following QA/QC
parameters were evaluated for wet chemistry analyses:

TOC Analysis
1. Holding Times

* Criteria of 28 days from collection to analysis.

* Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, February 1989, page 18.

. Calibration

* Criteria - daily 3 point initial calibration, RSD less than or
equal to 10, continuing calibration every 10 samples, less than
10% difference between the actual and expected values.

e Action - initial calibration %RSD greater than 10, or
continuing calibration between 10 and 90 percent difference,
detected and nondetected sample results qualified J, UJ
respectively; continuing -calibration %D greater than 90%,

nondetected sample results were qualified as unusable (R), and - -

detected sample results were qualified as approximate (J).

. Blank Analysis

 Criteria - frequency of 1 per matrix and every 10 samples

* Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, February 1989, page 22.

. Matrix Spike Analysis

o Criteria - frequency of 1 per matrix and every 20 samples,
percent recovery of 75 to 125.
* Action as listed in the Region I Laboratory Data Validation -
' Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, February 1989, page 28.

. Laboratory Duplicate Analysis

* Criteria - frequency of 1 per matrix and every 20 samples,
less than or equal to 20 percent difference.

* Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, February 1989, pages 29 and 30.

. Field Duplicate Analysis

O’Brien & Gere Engineers, Inc.
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3. Data validation protocols

» Criteria - frequency of 1 per matrix and every 20 samples,
less than or equal to 30 percent difference.

 Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, February 1989, page 31.

7. Laboratory Control Sample Analysis

e (Criteria - frequency of every 20 samples, percent recovery of
85 to 115.

e Action - Percent recovery of 50 to 85 or greater than 120,
detected results qualified as approximate (J); recovery of 50
to 85 percent, nondetected results qualified as approximate
(UJ); nondetected sample results qualified as unusable (R)
when percent recovery was less than 50, and detected sample
results were qualified as approximate (J).

8. Documentation Completeness
» Criteria and action as listed in the Region I Laboratory Data

Validation - Functional Guidelines for Evaluating Inorganics

Analyses, USEPA Region I, February 1989, page 17.

9. Overall Data Assessment
 Criteria and action as listed in the Region I Laboratory Data
Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989, page 38.

BOD Analysis
1. Holding Times

» Criteria - preserve samples at 4°C, 48 hours from collection
to analysis.

» Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, February 1989, page 18.

2. Blank Analysis
 Criteria - frequency of 1 per matrix and every 10 samples.
 Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, February 1989, page 22.

3. Laboratory Duplicate Analysis
o Criteria - frequency of 1 per every 10 samples, RPD within 30
percent.

Final: October 31, 1995
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Data validation report

 Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, February 1989, page 30.

. Field Duplicate Analysis

* Criteria - frequency of 1 per matrix and every 20 samples,
RPD within 30 for water samples and RPD within 50 for
sediment and soil samples.

* Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, February 1989, page 31.

. Laboratory Control Sample Analysis

* Criteria - frequency of every batch or 10% of samples, percent
recovery of 90 to 110.

* Action - Percent recovery of 50 to 90 or greater than 110,
detected results qualified as approximate (J); recovery of 50
to 90 percent, nondetected results qualified as approximate

(UJ); nondetected sample results qualified as unusable (R) and - -

detected results as approximate (J) for recoveries less than
50%.

. BOD Quantitation

¢ Criteria - minimum dissolved oxygen depletion of 2 mg/L.
+ Action - resubmit corrected data.

. Documentation Completeness

* Criteria and action as listed in the Region I Laboratory Data
Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989, page 17.

. Overall Data Assessment

 Criteria and action as listed in the Region I Laboratory Data
Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989, page 38.

Hardness Analysis

1. Holding Times

* Criteria - preservation of samples with HNO3 to pH of less
than 2, 6 months from collection to analysis of samples.

O’Brien & Gere Engineers, Inc.

12 Final: October 31, 1995
Div82G



3. Data validation protocols

» Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region I, February 1989, page 18.

. Calibration

o Criteria - daily initial calibration, continuing calibration
verification every 2 hours or 10 percent frequency, continuing
calibration results within 10 percent of the true value.

o Action - detected and nondetected sample results were
qualified as approximate (J, UJ) when continuing calibration
results were between 10 and 90 percent difference; sample
results were qualified as unusable (R) when continuing
calibration results were greater than 90 percent difference.

. Blank Analysis

« Criteria - calibration blank at a frequency of the beginning and
end of run and 10 percent of samples, preparation blank at a
frequency of 1 per batch or 5 percent of samples.

» Action as listed in the Region I Laboratory Data Validation - -

Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region 1, February 1989, page 22.

. Matrix Spike Analysis

» Criteria - frequency of 1 per batch and every 20 samples,
within 25% recovery of true value.

» Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region 1, February 1989, page 28.

. Laboratory Duplicate Analysis

 Criteria - within 25 percent RPD for values five times the
detection limit or the value of the detection limit for sample
results less than five times the detection limits.

» Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganics Analyses,
USEPA Region 1, February 1989, pages 29 and 30.

. Field Duplicate Analysis

» Criteria - frequency of 1 per matrix and every 20 samples,
RPD within 30 for water samples and RPD within 50 for
sediment and soil samples.

Final: October 31, 1995
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Data validation report

» Action as listed in the Region I Laboratory Data Validation -
Functional Guidelines for Evaluating Inorganmics Analyses,
USEPA Region I, February 1989, page 31.

7. Laboratory Control Sample Analysis

» Criteria - frequency of 10% of samples, percent recovery
within 10 percent of true value.

e Action - Detected sample results were quallified as
approximate (J) when the percent recovery was greater than
110; detected and nondetected sample results were qualified
as approximate (J) or (UJ) respectively when percent recovery
was 10 to 50; detected results were approximate and nondete-
cted results were qualified as unusable (R) when recoveries
were greater than 90 percent.

8. Documentation Completeness
 Criteria and action as listed in the Region I Laboratory Data
Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region 1, February 1989, page 17.

9. Overall Data Assessment
* Criteria and action as listed in the Region I Laboratory Data
Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989, page 38.

O’Brien & Gere Engineers, Inc. 14 Final: October 31, 1995
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4. Data quality evaluation

This section summarizes the QA/QC parameters, validation criteria, and
qualifications performed on the sample data when the QA/QC
parameters specified in Section 3 did not meet criteria. Samples that
required qualification are identified in the following sections by the
description documented on the sample chain of custody records. Only
one qualifier was used for an individual sample result. When the data
validation process identified several quality control deficiencies, the
cumulative effect of the various excursions were employed in assigning
the final data qualifier.

4.1. TAL inorganics analysis

QA/QC parameters for TAL inorganic analyses were evaluated for
twenty-three total ground water, one total surface water, twenty-three
filtered ground water, one filtered surface water, two blind duplicate,
and two equipment blank samples according to the QAPP and the
Region I Laboratory Data Validation - Functional Guidelines for
Evaluating Inorganics Analyses, USEPA Region I, February 1989. The
following QA/QC parameters were found to meet validation criteria:
holding times, initial and continuing calibration verification, laboratory
control sample analysis, laboratory duplicate analysis, ICP serial
dilution analysis, and document completeness. Excursions from QA/QC
criteria are summarized below.

Blank Analysis Blank samples that contained concentrations of TAL
inorganics that exceeded the Enseco-RMAL reporting limits or
contained negative concentrations that were greater than two times
the absolute values of the reporting limits are tabulated below.
Action levels were calculated at five times the blank concentrations
for the analytes detected in the blank samples. Detected sample
results which were less than the blank action levels for the analytes
detected in the blank samples were qualified with a "U" in the
associated samples. The "U" qualifier indicates that the TAL

Final: October 31, 1995
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Data validation report

inorganic was analyzed for but was not detected above the reportable

limit.
Blank Blank Qualified
concentratio  action level Associated sample result
Blank ID TAL inorganic n {(mglL) samples {mg/L)
(mg/L)
ICP dissolved - cobalt 0.0025 0.0125 SW-17-4 0.0050 U
Preparatio
o5nrBoaqa  dissolved - iron 0.033 0.165 SW-17-4 0.055 U
dissolved - zinc 0.013 0.065 SW-174 0.031 U
SBW-214 0.011 U
W-08S14 0.0067 U
W-25514 0.041 U
ICP total - sodium 267 134 SW-17-4 089 U
Preparation SBW-214 49 U
27FEB944A W-25514 92U
W-09S14 30U
W-11514 124 U
total - zinc 0.0031 0.016 SW-174 0.0060 U
W-22S514 0.016 U
Equipment Blank-1- 0.0091 U
4
ICP dissolved - copper 0.0069 0.035 W-07S14 0.0078 U
Preparation W-01S14 0.0068 U
01MARS44 W-22S14 0.0044 U
A W-12S1 0.0036 U
dissolved - zinc 0.020 0.10 W-01-4 0.011 U
W-07S14 0.016 U
W-09S14 0.014 U
W-01S14 0010 U
W-22S14 0.022 U
Equipment Blank-1- 0.0090 U
4 0.012 U
W-12S1
ICP dissolved - copper 0.0022 0.011 Ryder Spring4 0.0039 U
Preparation W-25D1-4 0.0050 U
04MAR944
A
dissolved - iron 0.0048 0.024 Ryder Spring4 0.012 U
Dickinson-4 0014 U
W-04DI-4 0.019 U
W-25D|4 0.0093 U
O’Brien & Gere Engineers, Inc. 16 Final: October 31, 1995
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4. Data quality evaluation

Blank Blank Qualified
concentratio  action levei Associated sample result
Blank ID TAL inorganic n (mg/L) samples (mglL)
(mglL)
dissolved - 0.0019 0.0095 Dickinson-4 0.0041 U
vanadium W-25DI4 0.0041 U
dissolved - zinc 0.0038 0.019 Ryder Spring-4 0.012 VU
Olin-4 0.010 U
wW-09B4 0013 U
W-25D14 0.0069 U
Blind Duplicate-1-4 0.016 U
ICP total - calcium 0.31 16 Equipment Blank-2- 069 U
Preparation : 4
10M/:‘R944 total - iron 0.021 0.11 Dickinson-4 0.092 U
. Olin4 0.0096 U
Equipment Blank-2- 0.080 U
4
total - magnesium 0.15 0.75 Equipment Blank-2- 0.18 U
4 037 U
W-25DI4
total - potassium 0.37 1.9 Ryder Spring-4 12U
Olin4 095 U
wW-01B4 0.70 U
w-08B4 063 U
W-04B4 10U
Blind Duplicate-1-4 066 U
total - sodium 13 6.5 Ryder Spring-4 43 U
Olin<4 40 U
W-01B4 22V
W-04Si-4 26V
W-04D14 45 U
total - zinc 0.0067 0.034 Dickinson-4 0.019 U
Olin4 0.0085 U
Equipment Blank-2- 0.0096 U
4 0.030 U
W-07S1-4 0.022 U
W-04S14 0.021 U
W-098-4
ICP dissolved - 0.078 0.39 Equipment Blank-2- 0.24 U
Preparation calcium 4
14MAR944 . '
A dissolved - copper 0.0069 0.035 Equipment Blank-2- 0.0084 U
4 0.0049 U
W-01B4 0.0059 U
W-07S14
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Data validation report

Blank Blank Qualified
concentratio  action level Associated sample result
Blank ID TAL inorganic n (mg/L) samples (mgfL)
(mg/L)
dissolved - iron 0.019 0.095 Equipment Blank-2- 0.017 U
4 0.014 U
W-07S14
dissolved - 0.0020 0.010 W-07S14 0.0050 U
vanadium
dissoived - zinc 0.013 0.065 Equipment Blank-2- 0015 U
4 0.041 U
W-01B4 0.0068 U
W-07S14
ICP dissolved - copper 0.0096 0.048 W-11S14 0.0031 U
Preparation W-08S14 - 0.0036 U
18MARS44 W-09S14 0.0039 U
A dissolved - 0.0039 0.020 W-25514 0.0081 U
vanadium Blind Duplicate-24 0.0078 U
dissolved - zinc 0.0052 0.026 W-11814 0.0088 U
W-08Si4 0.017 U
W-08S14 0.0051 U
Blind Duplicate-2-4 0.0040 U
ICP .dissolved - 0.032 0.16 Equipment Blank-1- 012 U
Continuing calcium 4
Calibration
3124/54) dissolved - 0.039 020  Equipment Blank-1- 0.074 U
magnesium 4
Equipment- dissolved - iron 0.013 0.065 W-014 0.0083 U
14 W-07S14 0.033 U
W-22514 0.037 U
Equipment- total - copper 0.0039 0.020 w-01B4 0.016 U
24 :

Matrix Spike/Matrix Spike Duplicate Analysis Matrix spike/matrix

spike duplicate (MS/MSD) recovery criteria requiring spike
recoveries to be between 75.0 and 125.0 percent were exceeded for
several samples. Qualification of sample results that exceeded
MS/MSD recovery limits included the approximation (J) of detected
results when spike recoveries were above the upper limit or below
the lower limit. Non-detected sample results were approximated

(UJ) when MS/MSD recoveries were below the lower limit but

above 30.0 percent. Non-detected sample results were qualified as

O’Brien & Gere Engineers, Inc.
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4. Data quality evaluation

unuseable (R) when MS/MSD recoveries were below 30.0 percent.
MS/MSD data were evaluated and qualifiers were applied to the
analytical results in accordance with USEPA guidance dated
February 1989 not the September 1990 guidance. This procedure
was discussed and agreed upon with USEPA in a conference call
held, January 25, 1995. Samples qualified due to MS/MSD recovery
excursions are tabulated below.
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Percent recovery

MS/MSD Qualified sample

sample 1D TAL inorganic MS MSD Affected resuits
samples

W-2551-4 total - arsenic 62.7 62.0 SBW-214 qualification of
W-08S14 sample results was
W-25814 not required for

these sampies
since they were
previously
approximated for
having detected
resuits below the

reporting limit

total - selenium 36.3 37.7 SBW-21-4 0.05 UJ mg/L

W-0851-4 0.05 UJ mgiL

W-2551-4 0.005 UJ mg/lL

W-014 total - antimony 51.0 55.0 W-014 0.060 UJ mg/L
W-0751-4 0.060 UJ mgit

W-0951-4 0.060 UJ mg/L

W-01814 0.060 UJ mgL

W-11814 0.060 UJ mg/iL

W-22814 0.060 UJ mg/L

W-1281 0.060 UJ mgL

04MAR944 total - arsenic 213.0 227.0 © W-07S14 qualification of

A W-09S1-4 sample results was

W-01814 not required for

W-11814 these samples
W-1281 since they were

previously

approximated for
having detected
results below the

reporting limit

total - mercury 0 0 W-01-4 0.00065 J mgiL

W-0751-4 0.00089 J mg/L

W-09S1-4 R

W-0151-4 R

W-1181-4 R

W-2251-4 R

W-1281 0.00033 J mg/L
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Percent recovery

MS/MSD Qualified sample
sample ID TAL inorganic MS MSD Affected results
samples
total - selenium 0 0 W-014 R
: W-07S514 R
wW-09S14 R
W-01814 R
W-11S14 R
W-22S14 R
W-12S1 R
total - thalfium 69.7 71.3 W-014 0.005 UJ mg/L
wW-07S14 0.005 UJ mgiL
W-09S14 0.005 UJ mg/L
W-01S14 0.005 UJ mgiL
W-11814 0.005 UJ mg/L
W-22514 0.005 UJ mgiL
W-12S1 0.005 UJ mg/L
W-25S5i4 total - iron 13.0 16.0 w-08Si4 0.78 J mg/L
W-25514 1.6 J mgiL
W-09Si4 0.60 J mg/L
Blind Duplicate-2- 1.0 J mgiL
4
total - thallium 61.0 64.0 w-08S14 0.005 UJ mg/L
W-25S14 0.005 UJ mgiL
W-09S|-4 0.005 UJ mgfL
Blind Duplicate-2- 0.005 UJ mg/L
4

Field Duplicate Analysis Field duplicate samples collected as blind
duplicates were analyzed to evaluate the precision of field and
laboratory procedures. The relative percent difference (RPD)
between duplicate sample results greater than five times the reporting
limit was required to be less than 30.0 percent. Duplicate sample
results less than five times the reporting limit were required to have
a difference less than the value of the reporting limit. The identity
of blind duplicate samples and the TAL inorganics that exceeded
RPD criteria are tabulated below.

Final: October 31, 1995 21 ‘ O’Brien & Gere Engineers, Inc.
Div82G



Data validation report

Blind Correspondin Affected Qualified
duplicate g sample ID TAL inorganic RPD samples Sample Result
collection date
2/28/94 W-25S14 none affected NR none affected NR
3/2/94 W-04B-4 total - iron 441 W-04S14 2.4 JmglL
W-09B-4 0.50 J mg/L
- W-04D1-4 45 J mglL
W-04B-4 1.3 JmglL
W-25D|-4 24 JmglL
Blind Duplicate-1- 0.83 J mg/L
4
total - zinc 200.0 W-04D1-4 0.063 J mgL
W-04B-4 0.046 J mg/L
W-25D1-4 0.053 J mg/L

NR = Not required since duplicate RPDs were within control limits.

Furnace Atomic Absorption Analysis The QA/QC criteria specified
for furnace atomic absorption post digestion spike performance
requires that the spike percent recoveries (%R) be between 85 and

115 percent. Samples that exceeded these criteria and the
qualification of sample results due to these excursions are tabulated
below.
Spike
TAL inorganic Sample ID recovery Qualified sample result
total - arsenic SBW-214 121.0 % qualification of sample results was
w-08S1-4 119.0 % not required for these samples
W-09S14 128.0 % since they were previously
W-12S1 123.0 % approximated for having detected
results below the reporting limit
total - cadmium W-04DI4 121.0 % sulis poring
W-11S14 83.0 % 0.0005 UJ mg/L
total - selenium SBwW-21-4 64.0 % qualification of sample results was
wW-08S51-4 56.0 % not required for these samples
W-2551-4 48.0 % since they were previously qualified
for MSMSD recovery excursions
O’Brien & Gere Engineers, Inc. 22 Final: October 31, 1995
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Spike
TAL inorganic Sample ID recovery Qualified sample result
W-01-4 66.0 % qualification of sample results was
W-07S14 56.0 % not required for these samples
W-09S14 84.0 % since they were previously qualified
W-11814 82.0 % as unuseable for MSMSD recovery
W-22514 76.0 % excursions
W-1281 77.0 %
w-08Si4 42.0 % 0.005 UJ mg/L
W-01B4 83.0 % 0.005 UJ mgiL
dissolved - W-09S1-4 62.0 % 0.005 UJ mglL
selenijum W-11S14 80.0 % 0.005 UJ mg/L
W-08Si4 71.0 % 0.005 UJ mgnL
W-25S14 820 % 0.005 UJ mgL
Dickinson-4 75.0 % 0.005 UJ mgiL
Olin-4 82.0 % : 0.005 UJ mg/L
W-25DI4 720 % 0.005 UJ mgiL
Blind Duplicate-1-4 84.0 % 0.005 UJ mgiL
total - lead W-04B-4 84.0 % qualification of sample results was
not required for these samples
since they were previously
approximated for having detected
results beiow the reporting limit
dissolved - lead W-07S14 70.0 % , 0.003 UJ mg.
total - thallium W-08S14 60.0 % 0.005 UJ mgL
Dickinson-4 54.0 % 0.005 UJ mgL
W-01-4 76.0 % qualification of sample results was
W-07S14 76.0 % not required for these samples
W-11814 64.0 % since they were previously qualified
W-22814 76.0 % as unuseable for MSMSD recovery
W-1281 840 % excursions
w-08S|-4 56.0 %
dissolved - SBW-214 46.0 % 0.005 UJ mgL
thallium W-08S14 60.0 % 0.005 UJ mgiL
W-25814 80.0 % 0.005 UJ mgiL
W-07814 780 % 0.005 UJ mg/L
W-11S14 840 % 0.005 UJ mgiL
w-08Si4 76.0 % 0.005 UJ mgiL
Dickinson-4 420 % 0.005 UJ mg/iL

ICP Interference Check Sample Analysis
Several interference check samples (ICSA) contained
concentrations of TAL inorganics in the A solutions which were
greater than their reporting limits. TAL inorganics were also -
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detected in the A solutions at a negative concentration greater than
two times the absolute value of the reporting limits. Qualification
of the affected TAL inorganics detected at positive concentrations in
the ICSA solution was to approximate (J) the detected results for
samples containing one or more of the interferant analytes (Al, Ca,
Fe, or Mg) at concentrations greater than fifty percent of the ICSA
concentrations. The TAL inorganics detected in the ICSA samples
and the samples qualified as a result of these excursions are
tabulated below.

Qualified
Date Affected TAL ICSA sample
analyzed samples inorganic concentration resuit
3/09/94 SBW-21-  total - copper 0.008 mg/L 0.14 J mgiL
4 ,
W-08S1-  total - copper 0.008 mg/L 0.092 J mglL
4

W-01-4 total - copper 0.008 mgA 0.093 J mg/L
W-11S1-  total - copper 0.008 mglL 0.046 J mg/L

4
W-12S81  total - copper 0.008 mgL 0.11 I mglL
32184  W-08SI4 total - 3.1 mglL 17.4 J mg/L

sodium

Element Quantitation and Reported Detection Limits Detected

sample results that were greater than the IDLs but less than the
Enseco-RMAL reporting limits were qualified as approximated (J).
Additionally, Enseco-RMAL raised the reporting limits for non-
detected sample results by a factor of two for graphite furnace
atomic absorption (GFAA) analyses that did not meet post digestion
spike recovery criteria. As a result of the validation, the affected
non-detected GFAA sample results that had post digestion spike
recoveries between 10.0 and 85.0 percent were qualified as
approximated (UJ) and reported with the non-elevated reporting
limits. The affected samples with post digestion spike recoveries
greater than 115.0 percent were reported with the non-elevated
reporting limits without qualification.

Overall Data Assessment Overall, the laboratory performed TAL

inorganics analyses in accordance with the requirements specified in

O’Brien & Gere Engineers, Inc.

24 Final: October 31, 1995
Div82G
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the methods listed in Section 2.0. These data have been determined
to be useable for qualitative and quantitative purposes with the
exception of four total mercury and seven total selenium results
which were qualified as unuseable due to low MS/MSD recoveries.
Detected sample results for several analytes were qualified with a
"U" based on equipment and preparation blank contamination.
Detected and non-detected sample results for several analytes were
also approximated based on excursions from ICP interference check
sample analysis, matrix spike analysis, field duplicate analysis, and
furnace analytical spike analysis criteria.

4.2. TCL volatiles analysis

Twenty ground water, two blind duplicate, two equipment blank, and
five trip blank samples were validated according to procedures in the
QAPP and Region I Laboratory Data Validation - Functional
Guidelines for Evaluating Organic Analyses, USEPA Region I,
November 1988. The following QA/QC parameters for method EPA
8240 were found to meet validation criteria: GC/MS instrument tuning,
initial calibration, surrogate recovery, matrix spike/matrix spike
duplicate analysis, laboratory control sample analysis, internal standards
recovery, system performance, and documentation completeness.
Excursions from QA/QC criteria are summarized below.

Holding Time The analysis holding time criterion that requires
samples for TCL volatile organics analyses to be analyzed within
fourteen days of sample collection was exceeded for several samples.
Detected and non-detected sample results for samples that exceeded
holding time criterion by less than fourteen days were approximated.
Samples that exceeded holding time criterion are tabulated below.

Sample Date Date Holding
1D collected analyzed time (days) Qualification
W-01-4 2/24/94 3/1104 16 The non-detected
sample results
) reported for each
Trip 2/24/94 311194 - 15 TCL compound were
Blank approximated (UJ).
(2/24/94) »
Final: October 31, 1995 25 O’Brien & Gere Engineers, Inc.

Div82G



Data validation report

Sample Date Date Holding
ID collected analyzed time (days) Quallfication
wW-014 2/24/94 3/111/04 15 The non-detected
sample results
reported for each
W-1181- 2/24/94 31104 15 TRetedahsnth NeBre
4 _ appieginthisampie).
results were
W-2281- 2/24/94 3/14/94 18 approximated (J'
4 uJ).

Blank Analysis Blank samples that contained concentrations of TCL

volatile organics that exceeded the method detection limits (MDLs)
are tabulated below. Action levels were calculated at five times the
blank concentrations for the compounds detected in the blank
samples.  Blank action levels for the common laboratory
contaminant compounds (acetone, methylene chloride, and 2-
butanone) detected in the blanks were calculated at ten times the
blank concentrations. Dilutions and differences between sample and
blank weights or volumns were taken into account when applying
blank actions. Detected sample results which were less than the
blank action levels for the compounds detected in the blank samples
were qualified with a "U" in the associated samples. Detected
sample results below the blank action level which were above the
MDL but less than the Enseco-RMAL reporting limit were raised to
the Enseco-RMAL reporting limit and qualified with a "U". The
"U" qualifier indicates that the TCL volatile organic was analyzed
for but was not detected above the reported quantitation limit.

Qualified
Sample
TAL volatile Blank Blank Associated Dilutio Result
Blank ID organic concentratio  action level samples n (pg/L)
n ' Factor
Method methylene 0.75 pglL 7.5 gL W-09514 1 50U
BLO30794 chloride W-01514 1 50U
Method methylene 2.08 pg/l 20.8 pglL W-11814 20 100 U
BLO31194 chloride -
Method methylene 2.80 pglL 28.0 poll W-2251-4 100 780 U
14MARS4E chloride
1
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TAL volatile
Blank ID organic

Quallfied
Sample
Blank Blank Associated Dilutio Result

concentratio  action level samples n (sng/L)

n Factor

Method methylene
BL030794 chloride

Method acetone
BL031794

methylene
chloride

0.75 polt 7.5 pg W-09S1-4 1 50U
W-01S14 1 50U

6.96 polt 69.6 pglL Equipment Blank-2- 1 10U
4

0.86 pg/L 8.6 pglL W-07SI1-4 1 50U
Trip- Blank (3/3/94) 1 50U

Date
analyzed

Continuing Calibration TCL volatile organics continuing calibration

criteria requires that the daily RRF have a minimum value of 0.05.
Continuing calibration criteria also requires that the percent
difference (%D) between the initial calibration average RRF and the
daily RRF be less than 25.0 percent. Qualification of sample results
when these criteria were exceeded included the approximation (J) of
detected results and the qualification of non-detected results as
unuseable (R) for compounds with RRFs below 0.05. Detected
results for TCL volatile compounds with %D values greater than
25.0 percent are qualified as approximated (J). Non-detected sample
results are approximated (UJ) for compounds with %D values
greater than 50.0 percent. TCL volatile compounds that exceeded
continuing calibration criteria and the samples qualified due to those
excursions are tabulated below.

TCL volatile Qualified sample
compound RRF %D  Affected samples result

3/11/94

chloroethane  0.07161  52.2 W-11SI4 qualification of sample

result was not
required since the
result was previously
approximated for
exceeding holding
time criterion
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3/14/94 carbon 7.123 54.3 W-04S|4 5.0 UJ gglL
disulfide W-09B-4 5.0 WJ gL

W-04D14 5.0 UJ gL

W-04B4 5.0 UJ gglL

W-25D14 5.0 UJ pglL

Blind Duplicate-1-4 5.0 UJ uglL

Trip Blank (3/2/94) 5.0 UJ pglL

Field Duplicate Analysis Field duplicate samples collected as blind
duplicates were analyzed to evaluate the precision of field and
laboratory procedures. The relative percent difference (RPD)
between duplicate samples was required to be less than 30.0 percent.
The identity of blind duplicate samples and the TCL volatile
organics that exceeded RPD criteria are tabulated below.

Qualified
Blind Correspondin  TCL volatile Affected sample
duplicate g sample ID organic RPD samples resuit
collection date
2/28/94 W-25S814 none NR none NR
affected affected
372194 W-04B-4 none NR none NR
affected affected

NR = Not required since duplicate RPDs were within-control limits.

Compound Identification and Quantitation A tentatively identified
compound (TIC) with a relative retention time (RRT) that matched
the RRT of acetone was detected in the method blank and several
environmental samples analyzed on March 14, 1994. Although, the
RRT criterion of acetone was met the mass spectral data did not
confirm the presence of acetone in the associated environmental
samples. Due to the lack of confirmation by the mass spectral data
and the presence of the TIC in the method blank the detected
acetone results reported by the laboratory were reported as non-
detected at the Enseco-RMAL reporting limit. The following
samples were associated with this excursion; W-04S1-4, W-09B-4,
W-04DI-4, and W-25DI-4,

Overall Data Assessment Overall, the laboratory performed TCL
volatile organics analyses in accordance with the requirements
specified in the methods listed in Section 2.0. These data have been
determined to be useable for qualitative and quantitative purposes.
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Detected results for acetone and methylene chloride were qualified
with a "U" or raised to the Enseco-RMAL reporting limit and
qualified with a "U" for several samples due to method blank
contamination. Detected and non-detected sample results were
approximated for several TCL compounds due to holding time and

continuing calibration excursions. ‘

4.3. USEPA 524.2 volatiles analysis

Three ground water, one surface water, one blind duplicate, and one trip
blank samples were validated according to procedures in the QAPP and
Region I Laboratory Data Validation - Functional Guidelines for
Evaluating Organic Analyses, USEPA Region 1, November 1988. The
following QA/QC parameters for USEPA Method 524.2 were found to
meet validation criteria: holding times, GC/MS instrument tuning, initial
and continuing calibration, surrogate recovery, matrix spike/matrix spike
duplicate analysis, reference standard analysis, internal standards
recovery, compound identification and quantitation, system
performance, and documentation completeness. Excursions from
QA/QC criteria are summarized below.

Blank Analysis Blank samples that contained concentrations of
USEPA Method 524.2 volatile organics that exceeded the method
detection limits (MDLs) are tabulated below. Action levels were
calculated at five times the blank concentrations for the compounds

~ detected in the blank samples. Blank action levels for the common
laboratory contaminant compounds (acetone, methylene chloride, and
2-butanone) detected in the blanks were calculated at ten times the
blank concentrations. Dilutions and differences between sample and
blank weights or volumns were taken into account when applying
blank actions. Detected sample results which were less than the
blank action levels for the compounds detected in the blank samples
were qualified with a "U" in the associated samples. Detected
sample results below the blank action level which were above the
MDL but less than the Enseco-Wadsworth reporting limit were
raised to the Enseco-Wadsworth reporting limit and qualified with
a "U". The "U" qualifier indicates that the TCL volatile organic was
analyzed for but was not detected above the reported quantitation
limit.
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USEPA 524.2 Qualified
volatile Blank Blank action Associated sample
Blank ID organic concentratio level samples result
n
Method methylene 1.0 gt 10.0 pg/L SW-174 1.0 U gL
01MAR9 chloride
4
Method methylene 1.6 pglL 16.0 ug Ryder Spring-4 1.2 U ygfl
08MAR9 chloride Dickinson-4 0.76 U pg/L
4 Olin4 0.50 U wg
Blind Duplicate-3-4  0.50 U pg/L
Trip Blank (3/1/84) 1.1 U gL
Field Duplicate Analysis Field duplicate samples collected as blind
duplicates were analyzed to evaluate the precision of field and
laboratory procedures. The relative percent difference (RPD)
between duplicate samples was required to be less than 30.0 percent.
The identity of blind duplicate samples and the USEPA Method
524.2 volatile organics that exceeded RPD criteria are tabulated =
below.
Blind Correspondin TCL volatile Affected Qualified
duplicate g sample ID organic RPD samples sample result
collection date ‘ .
31104 Dickinson4 none affected NR none affected NR

NR = Not required since duplicate RPDs were within control limits.

Overall Data Assessment Overall, the laboratory performed USEPA
Method 524.2 volatile organics analyses in accordance with the
requirements specified in the methods listed in Section 2.0. These
data have been determined to be useable for qualitative and
quantitative purposes. Detected results for methylene chloride were
qualified with a "U" or raised to the Enseco-Wadsworth reporting
limit and qualified with a "U" for several samples due to method
blank contamination.
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4.4. BOD, TOC, and hardness analyses

QA/QC parameters for BOD, TOC, and hardness analyses were
evaluated for six ground water, one blind duplicate, and one equipment
blank samples according to the QAPP and the Region I Laboratory
Data Validation - Functional Guidelines for Evaluating Inorganics
Analyses, USEPA Region I, February 1989. The following QA/QC
parameters were found to meet validation criteria: holding times, initial
and continuing calibration verification, blank analysis, matrix spike
analysis, laboratory control sample analysis, laboratory duplicate
analysis, BOD quantitation, and document completeness. Excursions
from QA/QC criteria are summarized below.

Field Duplicate Analysis Field duplicate samples collected as blind
duplicates were analyzed to evaluate the precision of field and
laboratory procedures. The RPD between duplicate samples was
required to be less than 30.0 percent. The identity of blind duplicate
samples that exceeded RPD criteria are tabulated below.

Qualified
Blind Correspondin Affected sample
duplicate g sample ID RPD samples result
collection date o
3/2/94 W-04B4 " NR none NR

affected

NR = Not required since duplicate RPDs were within control limits.

Overall Data Assessment Overall, the laboratory performed BOD,
TOC, and hardness analyses in accordance with the requirements
specified in the methods listed in Section 2.0. These data have been
determined to be useable for qualitative and quantitative purposes
since no excursions resulting in the qualification of data were
observed.
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The analytical data generated for the fourth round of sampling
conducted at the Burgess Brothers Superfund Site located in Woodford
and Bennington, Vermont were evaluated based on QA/QC criteria
established by the United States Environmental Protection Agency
(USEPA) Contract laboratory Program (CLP) and criteria presented in
the QAPP for this investigation. Validation procedures were based on
CLP data validation guidelines developed by the USEPA. Data
qualified with an "R", which are considered unuseable for either
qualitative or quantitative purposes, resulted when a major deficiency
was noted in the data generation process. Minor deficiencies in the data
generation process resulted in approximation of sample data.
Approximation of a data point indicates uncertainty in the reported
concentration of the chemical, but not its assigned identity. The
conservative assumptions used in the development of conclusions made
based on these analytical results allow for the quantitative use of
approximated analytical data while still adhering to the project data
quality objectives. This approach to the use of analytical data is
consistent with the guidance presented in U.S. EPA Risk Assessment
Guidance for Superfund, Volume I, Human Health Evaluation Manual
(Part A4), 540/1-891002, December 1989. A summary of specific
QA/QC excursions that resulted in qualification of sample data is
presented in Section 4.

Data quality objectives (DQOs) are quantitative and qualitative
statements specifying the quality of the environmental data required to
support the decision making process. DQOs define the total uncertainty
in the data that is acceptable. The DQOs for this investigation require
that the total uncertainty of the analytical data remain within an
acceptable range so as not to hinder the intended use of the data. For
this investigation ground water and surface water data will be used to
characterize background ground water quality and contaminant
concentrations in specific areas of the site.

This section summarizes the analytical data in terms of its completeness
and useability for these site characterization purposes. Data
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completeness is defined as the percentage of sample results that have
been determined to be useable during the data validation process. Data
completeness with respect to useability was calculated separately for
each type of analysis and is tabulated below. The percent useability
calculation did not include quality control samples collected to aid in
the evaluation of data useability. Therefore, field/equipment blank, trip
blank, and field duplicate data determined to be unuseable as a result
of the validation process are not represented in the percent useability
value tabulated below. '

Percent
Analysis useability Excursions
TAL Inorganics 99.6 Non-detected total selenium results
were qualified as unuseable for W-
014, W-07S14, W-09S51-4, W-0181-
4, W-11S1-4, W-22S14, W-1281,
and non-detected mercury results for
W-09S14, W-01S14, W-11S14,
and W-2251-4 due to 0 % recoveries
for the MSMSD analysis of W-01-4.
TCL Volatiles 100.0 NA
USEPA 524.2 100.0 NA
Volatiles .
BOD, TOC, and 100.0 ’ NA
Hardness

NA = Not Applicable

Validation of the fourth round of sampling conducted at the Burgess
Brothers Superfund Site analytical data indicated that the data quality
objectives defined in the QAPP.were met. The following sections
provide evaluation of the adherence of the data to the precision,
accuracy, representativeness, comparability, and completeness (PARCC)
parameters presented in the QAPP. Additional information on the
impact of excursions from QC measurements on the analytical data was
found in the risk assessment guidance document: Guidance for Data
Useability in Risk Assessment (Part A) Final, USEPA, 9285.7-09A,
April 1992.

Precision is measured through ﬁéld duplicate samples, split samples,
and laboratory duplicate samples. For the sampling programs associated
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with this investigation, 0.39% of the analytical data were qualified due
to excursions from field duplicate sample analyses.

Matrix spike sample, reference standards, surrogate recoveries, and
calibration criteria indicate the accuracy of the data. For these sampling
programs, 2.8% of the analytical data were qualified for excursions
from matrix spike sample criteria. Additionally, 0.24% of the analytical
data were qualified for excursions from calibration criteria.

Holding times, sample preservation, extraction procedures, and blank
analyses are indicators of the representativeness of the analytical data.
For the sampling programs associated with this investigation, 2.3% and
3.8% of the data were qualified for holding time and blank excursions,
respectively.

Comparability is not compromised provided that the analytical methods
did not change over time. A major component of comparability is the
use of standard reference materials for calibration and QC. The results

from the analysis of standard reference materials are compared to the - :

theoretical concentrations of the standard reference materials to verify
the performance of the analytical system. Since standard analytical
methods and reporting procedures were consistently used by the
laboratory, the comparability criteria for the analytical data were met.
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The percent useability, or completeness, of the data ranged from 99.6%
to 100.0% for data collected for this investigation. Overall, the
analytical data are of sufficient quality to meet the project data quality
objectives and may be used for qualitative and quantitative purposes.
These uses include, but are not limited to, performance of human health
and ecological risk assessments, evaluation of remedial alternatives, and
estimation of the nature and extent of contamination.

Respectfully submitted,

O’BRIEN & GERE ENGINEERS,INC.
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Vice President, Environmental Toxicology
and Industrial Hygiene
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Executive summary

This report addresses data quality for samples collected at the Burgess
Brothers Superfund Site located in Woodford and Bennington, Vermont.
Site characterization activities conducted by O’Brien & Gere Engineers,
Inc. (O’Brien & Gere Engineers) as part of the Phase 1B Investigation
included sampling and analysis of ground water, surface soil, and
subsurface soils. The analytical data generated for this investigation
were evaluated based on quality assurance/quality control (QA/QC)
criteria established by the United States Environmental Protection
Agency (USEPA) Contract Laboratory Program (CLP) and criteria
presented in the Quality Assurance Project Plan (QAPP) for this
investigation. Validation procedures were based on data validation
guidelines developed by the USEPA.

The data quality objectives (DQOs) for this investigation require that
the total uncertainty of the analytical data remain within an acceptable
range so as not to hinder the intended use of the data. For this
investigation ground water and surface water data will be used to
characterize background water quality and contaminant concentrations
in specific areas of the site.

Data completeness is defined as the percentage -of sample results that
have been determined to be usable during the data validation process.
Data qualified with an "R", which are considered unusable for either
qualitative or quantitative purposes, resulted when a major deficiency
was noted in the data generation process. Data completeness with
respect to usability was calculated separately for each type of analysis
and is tabulated below. The percent usability calculation did not
include quality control samples collected to aid in the evaluation of data
usability. Therefore, field/equipment blank, trip blank, and field
duplicate data determined to be unusable as a result of the validation
process are not represented in the percent usability value.
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e e—
Analysis Percent Excursions
Usability
— - 1
TAL Inorganics 98.1 Data qualified as unusable included:
non-detected selenium results for W-
01, W-01DI, W-27T, W-27S1, W-22T,
W-26T, W-TP-12, W-04T, TP-11
(10°-12"), and SP-26; non-detected
arsenic results for W-01D1, W-27T,
W-22T, and W-TP-12; and non-
detected thallium results for SP-27,
SP-29, SP-28, SP-30, SP-25, and SP-
24 due to MS/MSD recovery
excursions.

TCL Volatiles 99.9 The non-detected 2-butanone result
was qualified as unusable for TP-11
(10°-12") due to a calibration

excursion.
TCL Semivolatiles 100.0 " NA
TCL Pesticides/PCBs 99.2 The non-detected endrin aldehyde

result was qualified as unusable for
W-TP-12 due to a MS/MSD recovery
excursion.

TOC 100.0 < NA

- —
= ——

NA = Not Applicable

The percent usability, or completeness, of the data ranged from 98.1 to
100.0 percent for data collected for this investigation. Overall, the
analytical data are of sufficient quality to meet the project data quality
objectives and may be used for qualitative and quantitative purposes.
These uses include, but are not limited to, performance of human health
and ecological risk assessments, evaluation of remedial alternatives, and
estimation of the nature and extent of contamination.
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1. Introduction

This report addresses data quality for the fifth round of samples
collected at the Burgess Brothers Superfund Site located in Woodford
and Bennington, Vermont. Site characterization activities conducted by
O’Brien & Gere Engineers, Inc. (O’Brien & Gere Engineers) as part of
a Remedial Investigation (RI) included sampling and analysis of ground
water, surface soil, and subsurface soil. The quantity, types of samples
collected, the dates of sample collection for these programs, and the
appropriate reference to Appendix 12 are tabulated below.

Sampling Collection Sample Identification Appendix 15 Reference
Program Date
O’Brien & Gere Laboratory ID
Engineers ID
Subsurface soil 3/23/94 to W-22T (17°-19°) T4374 Table SA - Volatiles - 8240
Grab Samples 3/24/94 W4T (19’-21) T4375 Table 5B - Volatiles - 8240
W-4T (19°-21’) MS T4375MS Table 8 - Inorganics
W4T (19°-21°) T4375MSD Table 8A - TOC
MSD T4375D
W4T (19°-21")D T4373
Equipment Blank T4376
Blind Duplicate-1 T4377
Trip Blank
Subsurface soil 4/11/94 to SB-23 (0°-2") T5294 Table 5A - Volatiles - 8240
Grab Samples 4/12/94 SB-23 (0°-2") MS T5294MS Table 5B - Volatiles - 8240
SB-23 (0°-2°) MSD T5294MSD
SB-23 (0’-2") D T5294D
SB-23 (6°-7") T5295
SB-22 (0°-2°) T5296
SB-22 (4’-6%) T5297
SB-24 (0°-2") T5298
SB-24 (2°-4) T5299
SB-25 (0°-2") T5300
SB-25 (2°-4") T5301
Blind Duplicate T5302
Field/Equipment T5303.
Blank-1 T5304
Trip Blank
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Sampling Collection Sample Identification Appendix 15 Reference
Program Date
O’Brien & Gere Laboratory ID
Engineers ID
Subsurface soil 5/16/94 TP-13 (0°-2") T7164 Table 30 - Volatiles - 8240
Grab Samples TP-13 (2'4") T7166 Table 4 - Inorganics
Equipment/Field T8666
Pump Blank
Subsurface soil 5/16/94 TP-13 (0’-2") T7156 Table 33 - Inorganics
Composite TP-13 (2°4’) T7149
Samples
Surface Soil 5/17/94 SP-27 T7126 Table 1 - Volatiles - 8240
Grab Samples SP-29 T7127 Table 4 - Inorganics
SP-28 T7128
SP-30 T7129
SP-25 T7130
SP-26 T7131
SP-23 T7132
SP-23 MS T7132MS
SP-23 MSD T7132MSD
SP-24 T7133
SP-Blind Duplicate T7134
#1 T7135
SP-Equipment Blank T7136
Trip Blank
Surface Soil 5/1794 SP-27 T7137 Table 4 - Inorganics
Composite SP-29 T7138
Samples SP-28 T7139
SP-30 T7140
SP-25 T7141
SP-26 T7142
SP-23 T7143
SP-23 MS T7143MS
SP-23 MSD T7143MSD
SP-24 T7144
SP-Blind Duplicate T7145
#1
Subsurface soil 5/17/94 TP-12 (14°-16%) T7159 Table 30 - Volatiles - 8240
Grab Samples ‘ TP-11 (17°-19%) T7160 Table 31 - Semi-volatiles -
TP-11 (10°-12°) T7161 8240
TP-8 (10°-12%) T7162 Table 32 - PCB\Pesticides -
TP-14 (12’-14%) T7163 8080
TP-12 (10°-12°) T7165 Table 33 - Inorganics
TP-Equipment/Field T7158.
Blank T7167
Trip Blank
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1. Introduction

Sampling Collection Sample Identification Appendix 15 Reference
Program Date
O’Brien & Gere Laboratory ID
Engineers ID
Subsurface soil 5/17/94 TP-12 (14'-16) T7146 Table 31 - Semi-volatiles -
Composite TP-11 (17°-19°) T7147 8270
Samples TP-11 (10°-12%) T7148 Table 32 - PCB\Pesticides -
TP-7 (6’-8°) T7150 8080
TP-7 (10’-12°) T7151 Table 33 - Inorganics
TP-8 (4’-6") T7152
TP-8 (10°-12°) T7153
TP-14 (10’-12°) T7154
TP-14 (10°-12") MS T7154MS
TP-14 (10’-12°) D T7154D
TP-14 (12’-14%) T7155
TP-12 (10°-12%) T7157
Subsurface soil 5/18/94 W-01SI (4’-6’) T7168 - Table 8 - Inorganics
Composite
Samples
Subsurface soil 5/25/94 TP-9 (6’-8°) T7561 Table 30 - Volatiles - 8240
Grab Samples TP-9 (6’-8’) MS T7561MS Table 5B - Volatiles - 8240
TP-9 (6’-8’) MSD T7561MSD Table 33 - Inorganics
TP-9 (6’-8’) D T7561D
TP-9 (10’-12%) T7562
TP-10 (2°4) T7563.
TP-10 (8’-10") T7564
Blind Duplicate-TP T7565
TP-19 Drum Water T7566
W-01SI (210’-212’) T7560
Equipment/Field T7567
Blank-TP2 T7568
Trip Blank
Subsurface soil 5/25/94 TP-9 (6’-8’) T7554 Table 31 - Semi-volatiles -
Composite TP-9 (6’-8’) MS T7554MS 8270
Samples TP-9 (6’-8’) MSD T7554MSD Table 33 - Inorganics
TP-9 (6’-8’) D T7554D
TP-9 (10°-12%) T7555
TP-10 (2'4’) T7556
TP-10 (8’-10°) T7557
Blind Duplicate-TP T7558
TP-19 (12°-14%) T7559
Subsurface soil 512594 TP-19 (14°’-16’) T7596 Table 30 - Volatiles - 8240
Grab Samples TP-19 (20°-22) T7597
Trip Blank T7598
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Burgess Brothers Superfund Site

Sampling Collection Sample Identification Appendix 15 Reference
Program Date
O’Brien & Gere Laboratory ID
Engineers ID :
Subsurface soil 5125/94 TP-19 (14’-16°) T7594 Table 31 - Semi-volatiles -
Composite TP-19 (20’-22%) T7595 8270
Samples Table 33 - Inorganics
Subsurface soil 6/7/94 W-TP-12 (20°6"- T8138 Table 5A - Volatiles - 8240
Grab Samples 22°6") T8139
BDSB-1 T8140
W-TP-12 (22°6"- T8140MS
24°6") T8140MSD
W-TP-12 (22°6"- T8140D
24’6") MS T8141
W-TP-12 (22°6"- T8142
24’6"y MSD T8144
W-TP-12 (22°6"- T8143
24°6") D
W-TP-12 (24°6"-
26°6")
W-TP-12 (26’6"-
28°6")
Trip Blank
SS-Equipment/Field
Blank
Subsurface soil 6/7/94 W-TP-12 (22°6"- T8145 Table 4 - Inorganics
Composite 24’6") T8145MS Table 6 - Semi-volatiles -
Samples W-TP-12 (22'6"- T8145MSD 8270
24°6") MS T8145D Table 7 - PCB\Pesticides -
W-TP-12 (22’6"- T8146 8080
24’6") MSD T8147 Table 8 - Inorganics
W-TP-12 (22°6"- T8147MS
24°6") D T8147TMSD
BDSB-2 T8147D
W-TP-12 (24°6"- T8148
26°6") T8149
W-TP-12 (24°6"-
26’6") MS
W-TP-12 (24°6"-
26’6") MSD
W-TP-12 (24’6"-
26°6") D
BDSB-3
SS-Equipment/Field
Blank
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1. Introduction

Sampling Collection Sample Identification Appendix 15 Reference
Program Date
O’Brien & Gere Laboratory ID
Engineers ID
Ground Water 7/5/94 w-01 T9319 Table 10A - Volatiles - 8240
0 W-01DI T9320 Table 10B - Volatiles - 8240
7/6/94 Blind Duplicate #1 T9321 Table 12A - Semi-volatiles -
Trip Blank T9322 8270
W-01 (filtered) T9323 Table 12B - Semi-volatiles -
W-01DI (filtered) T9324 8270
Blind Duplicate #1 T9325 Table 13 - PCB\Pesticides -
(filtered) T9396 8080
W-27T T9397 Table 14B - Inorganics
W-27SI T9398 BOD
W-22T T9398MS Hardness
W-22T MS T9398D Table 14D - Inorganics
W-22T D T9399 BOD
W-26T T9400 Hardness
Equipment Blank #1 T9401
W-TP-12 T9401MS
W-TP-12 MS T9401MSD
W-TP-12 MSD T9402
Equipment Blank #2 T9403
Blind Duplicate #2 T9404
W-04T T9405
Dickinson T9405MS
Dickinson MS " T9405D
Dickinson D T9406
Equipment Blank #3 T9407
Blind Duplicate #3 T9408
Trip Blank T9409
W-27T (filtered) T9410
W-27SI (filtered) T9411
W-22T (filtered) T9411MS
W-22T MS (filtered) T9411D
W-22T D (filtered) T9412
W-26T (filtered) T9413
Equipment Blank #1 T9414
(filtered) T9415
W-TP-12 (filtered) T9416.
W-04T (filtered) T9416MS
Dickinson (filtered) T9416D
Dickinson MS T9417
(filtered) T9418
Dickinson D
(filtered)
Equipment Blank #3
(filtered)
Blind Duplicate #3
(filtered)
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Burgess Brothers Superfund Site

1.1. General Considerations

Validation is a process of determining the suitability of a measurement
system for providing useful analytical data. Although the term is
frequently used in discussing methodologies, it applies to all aspects of
the system and especially to samples, their measurement, and the actual
data output. Accordingly, this report outlines excursions from the
applicable quality control criteria outlined in the following documents:

Quality Assurance Project Plan (QAPP) for the Remedial
Investigation, Burgess Brothers Superfund Site, Woodford and
Bennington, Vermont, O’Brien & Gere Engineers, Inc.,
September 1992. ‘

Region I Laboratory Data Validation - Functional Guidelines
Jor Evaluating Organic Analyses, USEPA Region I, November
1988. :

Region 1 Laboratory Data Validation - Functional Guidelines
Jor Evaluating Inorganics Analyses, USEPA Region I, February
1989. :

Test Methods for Evaluating Solid Wastes, SW-846 Third
Edition, USEPA, November 1986.

The following four sections of this document address distinct aspects of
the validation process. Section 2 provides the analytical methodology
employed in sample analysis. Section 3 lists the data quality
assurance/quality control (QA/QC) protocols used to validate the sample
data. Specific QA/QC excursions and qualifications performed on the
sample data are discussed in Section 4. Finally, data completeness and
usability with respect to the intended purposes of the data are discussed
in Section 5. Each section is subdivided with respect to the type of
analyses performed.

O’Brien & Gere Engineers, Inc.
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2. Analytical methods

Surface soil, subsurface soil, and ground water samples were analyzed
utilizing the USEPA SW-846' analytical methods listed below. With
the exception of total organic carbon (TOC) analyses, sample analyses
were provided by OBG Laboratories, Inc. (OBG Labs) of Syracuse,
New York. Total organic carbon analysis was provided by Hudson
Environmental Services, Inc. (HES) of Queensbury, New York.

Parameter Analytical/Extraction
Volatile Organics 8240/5030A
Semivolatile Organics 8270/3520A/3540A
Pesticides/PCBs 8080/3520A/3540A
Trace Metals | 6010/3010A/3050A
As 7060/3020A/3050A
Se | 7740/3020A/3050A
Pb 7421/3020A/3050A
Tl | 7841/3020A/3050A
Hg 7470/7471

CN | 9010A/9013
TOC 415.1

1 Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, 3rd Edition,
USEPA, September 1986. :

2 Methods for Chemical Analysis of Water and Wastes, USEPA, EPA 600/4-79-020, March 1979.
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Burgess Brothers Superfund Site

The following qualifiers have been used in this data validation.

U

ul

Indicates that the compound was analyzed for, but was
not detected. The sample quantitation limit is presented
and adjusted for dilution. This qualifier is also used to
signify that the detection limit of an analyte was raised
due to blank contamination.

Indicates that the result should be considered
approximate. This qualifier is used when the data
validation procedure identifies a deficiency in the data
generation process. Additionally, for organic analyses
this qualifier is used either when estimating a
concentration for tentatively identified compounds
where a 1:1 response is assumed, or when the mass
spectral data indicate the presence of a compound that
meets the identification criteria but, the result is less
than the sample quantification limit but greater than
zero. :

Indicates that the detection limit for the analyte in this
sample should be considered approximate.  This
qualifier is used when the data validation process
identifies a deficiency in the data generation process.

Indicates that the previously reported detection limit or
sample result has been determined to be unusable due
to a major deficiency in the data generation procedure.
The data should not be used for any qualitative or
quantitative purposes.

O’Brien & Gere Engineers, Inc.

8 Final: October 31, 1995



3. Data validation protocols

3.1. Target analyte list inorganics analysis

Target analyte list (TAL) inorganics analyses were performed using the
USEPA analytical methods outlined in Section 2. The validation of
TAL inorganics followed the requirements presented in the QAPP and
the analytical methodology presented in Test Methods for Evaluating
Solid Wastes, SW-846 Third Edition, USEPA, November 1986.

Qualification of sample data was based on the validation guidelines

presented in Region I Laboratory Data Validation - Functional
Guidelines for Evaluating Inorgamics Analyses, USEPA Region I,
February 1989. The following QA/QC parameters were evaluated for
TAL inorganic analyses: '

1. Holding Times

Calibration

a. Initial Calibration Verification

b. Continuing Calibration Verification

Blank Analysis

ICP Interference Check Sample Analysis (ICP

only)

Matrix Spike Analysis

Laboratory Duplicate Analysis

Field Duplicate Analysis

Laboratory Control Sample Analysis

Fumnace Atomic Absorption Analysis

ICP Serial Dilution Analysis (ICP only)

Element Quantitation and Reported Detection

Limits

12. Percent Solids Content and Determination (soils
only)

13. Document Completeness

14. Overall Data Assessment

bl

== 00N

—_—
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3.2. Target compound list organics analysis

- Target compound list (TCL) organics analyses were performed using
USEPA analytical methods outlined in Section 2. The validation of
USEPA SW-846 methods 8080, 8240, and 8270 data followed the
requirements presented in the QAPP and in the Region I Laboratory
Data Validation - Functional Guidelines for Evaluating Organic
Analyses, USEPA Region I, November 1988. The following QA/QC

parameters were evaluated for the TCL organics analyses:

3.2.1. Pesticide/PCB analysis

. L
2.

0% N LA

10.
11
12.

Holding Times
Instrument Performance

a. Standards Retention Time Windows
b. DCBP Retention Time Shift

c. Endrin and Dieldrin Degradation

d Baseline Stability

e. Chromatographic Resolution
Calibration

a. Initial Calibration

b. Analytical Sequence Verification

c. Continuing Calibration Verification
Blank Analysis

Surrogate Recovery

Matrix Spike / Matrix Spike Duplicate Analysis
Field Duplicate Analysis

Reference Standard Analysis

Compound Identification and Quantitation

Percent Solids Content and Determination (soils only)

Documentation Completeness
Overall Data Assessment

3.2.2. Volatile and semivolatile organics analyses

1.
2.
3.

Holding Times
GC/MS Instrument Tuning Criteria

Calibration
a. Initial Calibration
b. Continuing Calibration

Blank Analysis

O’Brien & Gere Engineers, Inc.
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3. Data validation protocols

5. Surrogate Recovery

6. Matrix Spike / Matrix Spike Duplicate Analysis

7. Reference Standard Analysis

8. Field Duplicate Analysis

9. Internal Standards Recovery

10. Compound Identification and Quantitation

11. Percent Solids Determination and Content (soils only)
12. System Performance

13. Documentation Completeness

14. Overall Data Assessment

3.2.3. TOC Analysis

1. Holding Times
. Criteria of 28 days from collection to analysis.
. Action as listed in the Region I Laboratory

Data Validation - Functional Guidelines for
Evaluating Inorganics Analyses, USEPA Re-
gion I, February 1989, page 18.

2. Calibration

. Criteria - daily 3 point initial calibration, RSD
less than or equal to 10, continuing calibration
every 10 samples, less than 10% difference
between the actual and expected values.

. Action - initial calibration %RSD greater than
10, or continuing calibration between 10 and 90
percent difference, detected and nondetected
sample results qualified J, UJ respectively;
continuing calibration %D greater than 90%,
nondetected sample results were qualified as
unusable (R), and detected sample results were
qualified as approximate (J).

3. Blank Analysis

. Criteria - frequency of 1 per matrix and every
10 samples
. Action as listed in the Region I Laboratory D-

ata Validation - Functional Guidelines for
Evaluating  Inorganics Analyses, USEPA
Region I, February 1989, page 22.

4. Matrix Spike Analysis
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Criteria - frequency of 1 per matrix and every
20 samples, percent recovery of 75 to 125.
Action as listed in the Region I Laboratory D-
ata Validation - Functional Guidelines for
Evaluating Inorganics Analyses, USEPA
Region 1, February 1989, page 28.

Laboratory Duplicate Analysis

Criteria - frequency of 1 per matrix and every
20 samples, less than or equal to 20 percent
difference.

Action as listed in the Region I Laboratory D-
ata Validation - Functional Guidelines for
Evaluating  Inorganics Analyses, USEPA
Region I, February 1989, pages 29 and 30.

Field Duplicate Analysis

Criteria - frequency of 1 per matrix and every
20 samples, less than or equal to 30 percent
difference.

Action as listed in the Region I Laboratory D-
ata Validation - Functional Guidelines for
Evaluating Inorgamics Analyses, USEPA
Region I, February 1989, page 31.

Laboratory Control Sample Analysis

Criteria - frequency of every 20 samples,
percent recovery of 85 to 115.

Action - Percent recovery of 50 to 85 or greater
than 120, detected results qualified as
approximate (J); recovery of 50 to 85 percent,
nondetected results qualified as approximate
(UJ); nondetected sample results qualified as
unusable (R) 