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TO: Claudia Brand

FROM: Davida Parker Trumbo

DATE: July 20, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 7 Water Samples for Inorganic Analysis,
Versar Inc., Control No. 2885

A data validation was performed on the inorganic analytical data from 7 water samples collected at the
Arrowhead Plating Site as part of the remedial investigation/feasibility study. The samples were
analyzed in accordance with EPA Contract Laboratory Program protocols for cyanide and in
accordance with SW-846 protocols for the following metals:

Aluminum Chromium Mercury Sodium
Barium Copper Potassium Zinc
Calcium Iron Nickel
Cadmium Lead Silver

The data was validated in accordance with quality control criteria established In the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

MW3-GW2T MW11-GW1 T
MW3-GW2D MW11-GW1 D
MW4-GW1 T
MW4-GW1 T •
MW4-GW1 D

(It should be noted that MW4 and MW11 were mislabelled and should have been designated first
round samples. The correct designation appears in the audit report.)

Overall Data Assessment: The overall laboratory performance met quality control criteria with the
following exceptions:

1. Assessment of quality control blank sample indicated that several anahftes were determined in
the blank at concentration greater than the instrument detection limit (IOL). Sample results
less than five time the largest amount of contamination found in any blank associated with the
sample should be treated as though the material was not detected above the sample
detection limit. The analytes and the associated impacted samples are provided below.
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Analvte Samples

Copper MW3-GW2T MW4-GW1 T MW11-GW1 T
MW3-GW2D MW4-GW1 D MW11-GW1 D

Iron MW3-GW2 D

Potassium MW3-GW2 D MW11-GW1 T MW11-GW1 D

2. The quality control samples which would normally be used to assess laboratory performance
was not provided for this package, due to the fact that the method dictates the recommended
frequency. The laboratory is compliant with respect to the quality control protocols, but it is
suggested that at a minimum a specified number of quality control samples be specified for
each batch.

3. The value for potassium in MW3 is questionable since the concentration in the total sample is
less than the concentration in the dissolved sample. A review of the raw data indicates
problems associated with the analysis. The potassium result should be rejected for MW3-
GW2 T and estimated for MW3-GW2 D.
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The following criteria were reviewed during the data validation:

1. Holding Times: All criteria were met.

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: Copper (26.4 ug/L) and potassium (1091 ug/L) were detected in the
continuing calibration blank at a concentration. Calcium (15.3 ug/L) and iron (19.2 ug/L) were
detected in in the preparation blank. Aluminum (21.2 ug/L), calcium (19.8 ug/L), iron (14.6
ug/L), and sodium (62.7 ug/L) were detected in the field blank. The analytes and the
associated impacted samples are provided below.

Analvte Samples

Copper MW3-GW2 MW4-GW1 MW11-GW1
MW3-GW2 F MW4-GW1 F MW11-GW1 F

i

Iron MW3-GW2 F

Potassium MW3-GW2 MW4-GW1 F MW11-GW1
MW3-GW2F MW11-GW1 F

I
4. ICP Interference Check Sample: All criteria were met.

5. Matrix Spike Sample Analysis: Not performed.

6. Laboratory Precision Evaluation: Not performed.

7. Field Precision Evaluation: Duplicate samples were not collected during this sampling event.

8. Laboratory Control Sample: Metals were analyzed by SW-846 methods which do not specify
the evaluation of laboratory control samples. Since cyanide was processed using contract
laboratory program (CLP) protocols the results were evaluated and all criteria were met.

9. Standard Additions/Furnace Atomic Absorption Analysis: All criteria, were met.

10. Serial Dilution Results: Not performed.
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ICF KAISER ENGINEERS. INC.
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703/934-3300

TO: Claudia Brand

FROM: Davtda Parker Trumbo

DATE: July 10,1990

SUBJECT: Arrowhead Plating Site, Data Validation, 17 Water Samples for Inorganic Analysis,
_______Versar Inc.. Control No. 2769___________________________

A data validation was performed on the inorganic analytical data from 17 water samples collected at
the Arrowhead Plating Site as part of the remedial investigation/feasibility study. The samples were
analyzed in accordance with EPA Contract Laboratory Program protocols for cyanide and in
accordance with SW-846 protocols for the following metals:

Aluminum Chromium Mercury Sodium
Barium Copper Potassium Zinc
Calcium Iron Nickel
Cadmium Lead Silver

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report

The following samples were included in this data package:

MWSGW2 MW8 GW2 MW12 GW2
MW5GW2F MW8 GW2 F MW12GW2F
MW6GW2 MW9 GW2 MW13 GW2
MW6GW2F MW9 GW2 F MW13 GW2 F
MW7 GW2 MW10 GW2 Field Blank #5
MW7 GW2 F MW10 GW2 F

Overall Data Assessment: The overall laboratory performance met quality control criteria with, the
following exceptions:

1. The cyanic* hofcflng times exceeded the recommended time of-14 days. Samples appeared to
have been qRlyzed and extracted approximately 26 days after collection. Sample results should
be rejected for this anaJyte in the unfiltered water samples.

2. Zinc results should be considered estimated due to precision problems associated with the
laboratory duplicate.
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The following criteria were reviewed during the data validation:

1. Holding TImee: All criteria were met with the exception of cyanide whtelli was analyzed in excess
of 14 days. All cyanide data should be rejected.

2. Initial and Continuing Calibration Verification: All criteria were met

3. Blank Analysis: Calcium was detected in the continuing calibration blank at a concentration of
7.3 ppb. Since calcium was detected in all samples at percentage concentrations, the
concentration in the blank has no impact on the samples and therefore no action is required.

Equipment blank #5 had contamination above the instrument detection limit (IDL) for the
following analytes: aluminum (25.6 ppb), calcium (79.2 ppb), sodium (320 ppb), and zinc (15.4
ppb). The effect of sodium and calcium are negligible in all samples with the exception of MW5-
GW2 F (calcium). Aluminum contamination is negligible for aN unfiHered isampie, but may impact
the filtered samples by potentially introducing false positives. AN of the zinc results have the
potential for being introduced to the sample through inadequate decontamination protocols.

4. ICP Interference Check Sample: All criteria were met

5. Matrix Spike Sample Analysis: All criteria were met

6. Laboratory Precision Evaluation: Duplicate analysis was performed on sample MW12 GW2.
The percent recovery for aqueous duplicate samples were in control with the exception of zinc
which had a percent relative difference of 55.9% indicating a laboratory piecision problem.

7. Field Precision Evaluation: Duplicate samples were not collected during this sampling event

8. Laboratory Control Sample: Metals were analyzed by SW-846 methods which do not specify
the evaluation of laboratory control samples. Since cyanide was processed using contract
laboratory program (CLP) protocols the results should have been evaluated, but the necessary
information was not included in the data package.

9. Standard Additions/Furnace Atomic Absorption Analysis: AD criteria were met

10. Serial Dilution Results: Although the serial dilutions did not agree within 10% for anaiyte
concentrations greater than ten times the IDL for barium and zinc, no action is warranted.
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ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O31-12O7
7O3/934-33OO

TO: Claudia Brand

FROM: Jay Kuhn
DATE: August 28, 1990

SUBJECT: Arrowhead Placing Sice, Daca Validation, 3 Water Samples,
SemivolaCile and Volacile Organic Analysis, Versar Inc., Virginia.

REFERENCE: Validation 16, Versar Control Number 3065, Groundwater

A level I validation was performed on the organic analytical data from 3 water
samples collected at the Arrowhead Plating Site as part of the Remedial
Investigation/Feasibility Study. The samples were analyzed for EPA- Target
Compound List (TCL) semivolatile and volatile organics by Versar Inc.,
Springfield, Virginia. Validation was performed in accordance with the EPA
Functional Guidelines for Evaluating Organics Analyses (February 1, 1988). A
copy of the checklist has been provided as an attachment for your information.
The samples included in the data package are the following.
AR3-GU1 MW4-GW2 MW11-GW2

Overall Assessment of Data for Samples Evaluated:
1. The detected value of tetrachloroethene in AR3-GW1 should be considered

estimaced.

2. For the semivolatile analysis, all nondetect data for the acid fraction
of sample MW11-GW2 should be rejected.

3. The following target compound is tentatively identified for sample MW4-
GV2: aethylene chloride. The following target compounds are tentatively
identified for sample MW11-GW2: 1,1-dichloroethene, methylene chloride,
trichloroethene, and tetrachloroethene.

4. In order to quantitate target compounds the following dilutions were
done: AR3-GW1 (I/SO) and MW11-GW2 (I/SO). As a result, the method
detection limits were increased by a factor of 50 for both samples.
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The following criteria were reviewed in validating the data:i
1. Holding Time: All criteria met

2. GC/MS Tune: All criteria met.

3. Calibration:

Volatile: Instruments U and Y were used to perform the volatile
analysis. Calibration results for the instrumenCs are as follows.

Instrument U

Initial: 7/10/90, 1 compound, bromoform, has a relative standard
deviation (%RSD) > 30Z.

Impact on data: No samples were quantitated from this initial
calibration.

Continuing: 7/13/90, 5 compounds: bromomethane, vinyl acetace, trans-
1,3-dichloropropene, 2-hexanone, and tetrachloroethene have a percent
deviation (XD) > 252. The sample potentially impacted is AR3-GW1.

Impact on data: The detected value of tetrachloroeth«ne in AR3-GW1
should be considered estimated.

Instrument 7

Initial: 7/12/90, 1 compound, acetone, has a relative standard deviation
(XRSD) > 30%.

Impact on data: No samples were quantitated from this initial
calibration.

Continuing: 7/19/90, 2 compounds: bromomethane and vinyl acetate have a
XRSD > 302.

Impact on data: The samples potentially impacted are MW4-GW2, MW11-GW2,
MW11-GW2MS, and MW11-GW2MSD. Results for compounds which are quantitated
on continuing calibrations with percent deviation (XD) > 25Z should be
qualified as follows: detected compound values for bromome thane and
vinyl acetate should be estimated. These compounds were not detected in
these samples.

Semivolatile: Instrument Z was used to perform the semivolatile
analysis. Calibration results for the instrument is as follows.

Instrument 2

Initial: 7/23/90, 3 compounds, 4-chloroaniline, 3-nitroaniline, and 4-
nitroaniline have a XRSD > 30X.

18302918



Impact on data: No samples were quantitated from this initial
calibration.

Continuing: 7/24/90, 4 compounds, benzoic acid, 4-chloroaniline, 3-
nitroaniline and 4-nitroaniline have a XD > 25X.

Impact on data: Results for compounds which are quantiCaCed on
continuing calibrations with percent deviation (XD) > 25X should be
qualified as follows: detected compound values for benzoic acid, 4-
chloroaniline, 3-nitroaniline, and 4-nitroaniline should be estimated.
The samples potentially impacted are AR3-GW1, AR3-GW1MS, AR3-GW1MSD,
MW4-GW2, and MW11-GW2. These compounds were not detected in these
samples.

4. Blanks:

The intent of blank analysis results are to evaluate the potential of
contamination contribution by the sampling and/or analytical process.
Both'field blanks and laboratory blanks are included in this data
package. Acetone was detected in the laboratory blank VBLK43 at a
concentration of 10 ug/L. This results in a "considered nondetect"
value of 100 ug/L for samples associated with this blank.

Impact on data: The sample potentially impacted is AR3-GW1. Acetone was
not detected in this sample.

5. Surrogate Spike:

All surrogates for the Volatile Organic Analysis (VOA) were compliant.
The following compounds have noncompliant semivolatile surrogate
recoveries: MW11-GW2 (2-fluorophenol, 4X); MW4-GW2 (phenol-d5, 96X); and
AR3-GW1MSD (phenol-dS, 98X).

Impact on data: For the semivolatile analysis, all nondetect data for
the acid fraction of sample MW11-GW2 should be rejected.

6. Matrix Spike/Matrix Spike Duplicate:

For the matrix spike sample, AR3-GW1MS, the following recoveries were
noncompliant: 4-nitrophenol (103X) and pentachlorophenol (110X). For
the matrix spike duplicate sample, AR3-GW1MSD, the following recoveries
were noncompliant: phenol (101X), 4-nitrophenol (116X), 2,4-
dinitrotoluene (106X), and pentachlorophenol (117X).

Impact on data: It is in the reviewers judgement that no qualification
of the data is warranted.

7. Field Duplicates: No duplicates were done with this analytical sequence.

8. Internal Standard (IS) Performance: All criteria met.

9. TCL Compound Identification:
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The following compound is tentatively identified for sample MW4-GW2:
methylene chloride. The following samples are tentatively identified "for
sample MW11-GW2: l.l-dichloroethene.^mejihylene chloride,
Crichloroechene, and teCradhloroethene.

10. Compound Quantitation and Reported Detection Limits:

In order to quantitate target compounds the following dilutions were
done: AR3-GW1 (1/50) and MW11-GW2 (1/50). As a result, Che meChod
detection limits were increased by a factor of 50 for both samples.
Instrument detection limits were not submitted.

11. Tentatively Identified Compounds: All criteria met.

12. System Performance: All criteria met.
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ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O31-12O7
7O3/934-33OO

TO: Claudia Brand

FROM: Jay Kuhn

DATE: August 28, 1990

SUBJECT: Arrowhead Placing SiCe, DaCa ValidaCion, 3 Water Samples,
SemivolaCile and Volacile Organic Analysis, Versar Inc., Virginia.

REFERENCE: ValidaCion 15, Versar Concrol Number 3082, Groundwater

A level I validation was performed on the organic analytical data from 3 water
samples collected at the Arrowhead Plating Site as part of the Remedial
Investigation/Feasibility Study. The samples were analyzed for EPA Target
Compound List (TCL).semivolatile volatile organics organics by Versar Inc.,
Springfield, Virginia. Validation was performed in accordance with the EPA
Functional Guidelines for Evaluating Organics Analyses (February 1, 1988). A
copy of the checklist has been provided as an attachment for your information.

The samples included in the data package are the following.

AR1-GW1 AR2-GW1 AR2-GW1A

Overall Assessment of Data for Samples Evaluated:

1. The following compounds are tentatively identified for sample AR2-GW1:
1,1-dichloroethene, crichloroethene, and tetrachloroethene. The
following compounds are tentatively identified for sample AR2-GW1A: 1,1-
dichloroethene, trichloroethene, and tetrachloroethene. The following
compounds are tentatively identified for sample AR1-GW1: trichloroethene
and tetrachloroethene.

2. In order to quantitate target compounds the following dilutions were
done: AR2-GW1 (1/20) and AR2-GU1A (1/20). As a result, the method
detection limits were increased by a factor of 20 for both samples.
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The following criteria were reviewed in validating the data:

1. Holding Time: All criteria met

2. GC/MS Tune: All criteria met.
i

3. Calibration:

Volatile: Instrument Y was used to perform Che volacile analysis.
Calibration resulCs for Che insCrumenC is as follows.

Instrument Y

Initial: 7/12/90, 1 compound, acetone, has a relative standard deviation
(XRSD) > 30X.

Impact on data: No samples were quanCiCaCed from this initial
calibration.

Continuing: 7/16/90, Meecs criCeria.

Semivolatile: Instrument Z was used to perform the semivolatile
analysis. Calibration results for the instrument is as follows.

Instrument Z
j

Initial: 7/23/90, 3 compounds: 4-chloroaniline, 3-nitroaniline, and 4-
nitroaniline have a XRSD > 30X.

Impact on data; No samples were quantitated from this initial
calibration. ,

Continuing: 7/24/90, 4 compounds: benzoic acid, 4-chloroaniline, 3-
nitroaniline and 4-nitroaniline have a XD > 25X.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with percent deviation (XD) > 25X should be
qualified as follows: detected compound values for benzoic acid, 4-
chloroaniline, 3-nitroaniline, and 4-nitroaniline should be estimated.
The samples potentially impacted are AR1-GW1, ARl-GWltfS, AR1-GW1MSD,
AR2-GW1, and AR2-GW1A. These compounds were not detected in these
samples.

4. Blanks:

The intent of blank analysis results are to evaluate the potential of
contamination contribution by the sampling and/or analytical process.
Both field blanks and laboratory blanks are included in this data
package. There were no volatile or semivolatile compounds were detected
in any of the laboratory or field blanks.
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5. Surrogate Spike:

Sample ARl-GWlMS had one surrogate outlier, phenol-d5, with a recovery
of 95X

Impact on data: No qualification of data is warranted for one surrogate
outlier.

6. Matrix Spike/Matrix Spike Duplicate:

For the matrix spike sample, ARl-GWlMS, the following recoveries were
noncompliant: phenol (96X), 4-nitrophenol (95X), and 2,4-dinitrotoluene
(992). For the matrix spike duplicate sample, AR1-GW1MSD, the following
recoveries were noncompliant: phenol (93X), 4-nitrophenol (102X), 2,4-
dinitrotoluene (104X), and pentachlorophenol (112X).

Impact on data: It is in the reviewers judgement that no qualification
of the data is warranted.

7. Field Duplicates:

The following compounds were detected in the volatile fraction of AR2-
GW1 and AR2-GW1A respectively:

Compound: AR2-GW1: AR2-GW1A: RPD:

1,1-Dichloroethane 200 ug/L 280 ug/L 33X
I,l,l-Trichloroethane260 ug/L 350 ug/L 30X
Trichloroethene 990 ug/L 1300 ug/L 27X
Tetrachloroethene 880 ug/L 1200 ug/L 31X

Impact on data; It is in the reviewers judgement that no qualification
of the data is warranted.

8. Internal Standard (IS) Performance: All criteria met.

9. TCL Compound Identification:

The following compounds are tentatively identified for sample AR2-GW1:
1,1-dichloroethene, trichloroethene, and tetrachloroethene. The
following samples are tentatively identified for sample AR2-AR1A: 1,1-
dichloroethene, trichloroethene, and tetrachloroethene. The following
compounds are tentatively identified for sample AR1-GW1: trichloroethene
and tetrachloroethene.

10. Compound Quantitation and Reported Detection Limits:

In order to quantitate target compounds the following dilutions were
done: AR2-GW1 (1/20) and AR2-GW1A (1/20). As a result, the method
detection limits were increased by a factor of 20 for both samples.
Instrument detection limits were not submitted.
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11. Tentatively Identified Compounds: All criteria mec.

12. System Performance: All criteria met.
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ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA Z2O31-12O7
703/934-33OO

TO: Claudia Brand

FROM: Jay Kuhn

DATE: August 28, 1990

SUBJECT: Arrowhead Plating Sice, Daca ValidaCion, 1 Water Sample,
ReexCraccion, SemivolaCile Organic Analysis, Versar Inc.,
Virginia.

REFERENCE: ValidaCion 18, Versar Concrol Number 3065, Groundwacer

A level I validaCion was performed on the organic analytical data from 3 water
samples collected at the Arrowhead .Plating Site as pare of the Remedial
InvestigaCion/FeasibiliCy SCudy. The samples were analyzed for EPA Target
Compound List (TCL) semivolatile organics by Versar Inc., Springfield,
Virginia. Validation was performed in accordance with the EPA Functional
Guidelines for Evaluating Organics Analyses (February 1, 1988). A copy of the
checklist has been provided as an attachment for your information.

The sample included in this data package is MW11-GW2. Note that this sample
is a reextraction and therefore is designated MW11-GW2RE in the data package.

Overall Assessment of Data for Samples Evaluated:

1. Due to exceeding holding time, method detection limits should be
considered estimated.

88302928



The following criceria were reviewed in validaCing Che daca:

'1. Holding Time:

Holding time exceeded by 14 days.

Impact on data: MeChod detecCion limits should be considered estimated.

2. GC/MS Tune: All criteria met.

3. Calibration:

Semivolatile: Instrument T was used to perform the semivolatile
analysis. Calibration results for the instrument is as follows.

Instrument T

Initial: 8/1/90, Meets criceria.

Continuing: 8/13/90, 2 compounds, benzoic acid and 4,6-dinitro-2-
mechylphenol have a XD > 25X.

Impact on data: ResulCs for compounds which are quantiCated on
concinuing calibraCions wich percenc deviation (XD) > 25X should be
qualified as follows: detected compound values for benzoic acid and 4,6-
dinicro-2-meChylphenol should be estimated. The sample potentially
impacted is MW11-GW2. These compounds were not detected in this sample.

4. Blanks:

The intent of blank analysis results are to evaluate the potential of
contamination contribution by the sampling and/or analytical process.
Both field blanks and laboratory blanks are included in this data
package. No compounds were detected in the associated blanks.

5. Surrogate Spike:

The following compounds have noncompliant semivolatile surrogate
recoveries: MW11-GW2RE (2-fluorophenol, 15X); and SBLK12 (phenol-d5,
101X; 2-fluorophenol, 115X).

Impact on data: With respect to surrogate recovery, i.t is in the
reviewers judgement chat there is no impact on the data.

6. Matrix Spike/Matrix Spike Duplicate: No MS/MSD was done with this
analycical sequence.

7. Field Duplicates: No duplicates were done with this analytical sequence.

8. Internal Standard (IS) Performance: All criteria met.
i

9. TCL Compound Identification: No target compounds were* detected.
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10. Compound Quantitation and Reported Detection Limits:

Method detection limits were met. Instrument detection limits were not
submitted.

11. Tentatively Identified Compounds: All criteria met.

12. System Performance: All criteria met.
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ICF KAISER

ICFXAISER ENGINEERS. INC,
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O3M2O7
7O3/934-33OO

TO: Claudia Brand

FROM: Jay Kuhn '

DATE: March 17, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 6 Water Samples, Volatile
Organic Analysis, General Physics Laboratory, Gaithersburg,
Maryland.

A level I validation was performed on the organic analytical data from 6 water
samples collected at the Arrowhead Plating Site as part of the Remedial
Investigation/Feasibility Study. The samples were analyzed for EPA Target
Compound List (TCL) volatile organics by General Physics Laboratory,
Gaithersburg, Maryland. A volatile organic trip blank was also included in
this data package. Validation was performed in accordance with the EPA
Functional Guidelines for Evaluating Organics Analyses (February 1, 1988). A
copy of the checklist has been provided as an attachment for your information.

The samples included in the data package are the following.
!

Water Samples:

MW21-GW3
MW22-GW3
MW23-GW3
MW24-GW3
MW25-GW3
MW26-GW3
Trip Blank

Overall Assessment of the Data for the Samples Evaluated:

1. The holding time was exceeded for Che analysis of the. diluCion MW21-
GW3DL1. The quanCiCaCed value for CrichloroeChene should be considered
estimated.

2. Due to a noncompliant surrogate recovery for MW21-GW3DL, the quantitated
values for 1,1-dichloroethene, 1,1,1-trichloroethane, and
tetrachloroethene should be considered estimated.

3. The detection of toluene in the Trip BlankRE results in the detected
value of toluene to be considered non-detect in the samples MW21-GW3,
MW23-GW3, AND MW26-GW3. In addition, the detection of acetone in the
Trip BlankRE results in the detected value of acetone to be considered
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nondetected in the samples MW21-GW3 and MW23-GW3.

4. Due to the substantial deviation in the continuing calibration response
of acetone, the method detection limit for acetone should be considered
estimated for Trip BlankRE.

9. Due to the substantial deviation in the continuing calibration response
of 2-butanone, Che meChod deCecCion limic for 2-butanone should be
considered esCimaCed for Trip BlankRE.

10. Due Co a low response of 2-butanone in the continuing calibration, Che
mechod deCecCion limic for 2-buCanone should be rejecCed for Che
following associaced samples: MW21-GW3, MW22-GW3, MW23-GW3, MW24-GW3,
MW25-GW3 and MW26-GW3.

88302929



ICF KAISER

ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O3M2O7
7O3/934-33OO

TO: Claudia Brand

FROM: Jay Kuhn

DATE: March 17, 1990

SUBJECT: Arrowhead Plating SiCe, Data ValidaCion, 6 Water Samples, VolaCile
Organic Analysis, General Physics LaboraCory, Gaichersburg,
Maryland.

A level I validaCion was performed on the organic analytical data from 6 water
samples collected at the Arrowhead Plating Site as part of the Remedial
Investigation/Feasibility Study. The samples were analyzed for EPA Target
Compound List (TCL) volacile organics by General Physics LaboraCory,
Gaithersburg, Maryland. A volatile organic trip blank was also included in
chis daca package. ValidaCion was performed in accordance with Che EPA
Functional Guidelines for Evaluacing Organics Analyses (February 1, 1988). A
copy of the checklisc has been provided as an aCCachmenC for your informaCion.

The samples included in the data package are the following.

Water Samples:

MW21-GW3
MW22-GW3
MW23-GW3
MW24-GW3 '
MW25-GW3
MW26-GW3
Trip Blank

I

Overall Assessment of the Data for the Samples Evaluated:
!

1. The holding time was exceeded for the analysis of the dilution MW21-
GW3DL1.. The quantitated value for trichloroethene should be considered
estimated.

2. Due to a noncompliant surrogate recovery for MW21-GW3DL, the quantitated
values for 1,1-dichloroethene, 1,1,1-trichloroethane, and
tetrachloroethene should be considered estimated.

3. The detection of toluene in the Trip BlankRE results in the detected
value of toluene to be considered non-detect in the samples MW21-GW3,
MW23-GW3, AND MW26-GW3. In addition, Che deCecCion of aceCone in Che
Trip BlankRE resulCs in Che deCecCed value of acetone to be considered
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nondececced in Che samples MW21-GW3 and MW23-GW3.

4. Due Co Che subsCanCial deviacion in Che conCinuing calibraCion response
of acetone, the method detection limit for acetone should be considered
estimated for Trip BlankRE.

9. Due to the substantial deviation in the continuing calibration response
of 2-butanone, the method detection limit for 2-butanone should be
considered estimated for Trip BlankRE.

10. Due to a low response of 2-butanone in the continuing calibration, the
method detection limit for 2-butanone should be rejected for the
following associated samples: MW21-GW3, MW22-GW3, MW23-GW3, MW24-GW3,
MW25-GW3 and MW26-GW3.
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ICF KAISER
ENGINEERS

ICF KAISER ENGINEERS. INC.T O / ~ ' 1 ,. D,-_J ICF KAISER tNBINEE: Claudia Brand , 930o LEE HIGHWAY
FAIRFAX. VIRGINIA 22O31-12O7

,_̂  703/934-3300
FROM: Davida Parker Trumbo -̂  n̂ l

DATE: April 9, 1991

SUBJECT: Arrowhead Plating Site, Data Validation, 1 Soil and 18 Water Samples for Inorganic Analysis,
______General Physics, Case No. KAISR1______________________________

A data validation was performed on the inorganic analytical data from 1 soil and 18 water samples
collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility study. The samples
were analyzed in accordance with EPA Contract Laboratory Program protocols for cyanide and the
following metals:

Aluminum Chromium Mercury Sodium
Barium Copper Potassium Zinc
Calcium Iron Nickel
Cadmium Lead Silver

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

M11GWD M12GWD M13GWD M1GWD
M2GW3D M3GW3D M4GW3D M5GW3F
M6GW3F MW11GW MW12GW MW13GW
MW1GW3 MW2GW3 MW3GW3 MW4GW3
MW5GW3 MW6GW3 SB23S1 \

Overall Data Assessment: The overall laboratory performance met quality control criteria with the
following exception:

I
1. Assessment of quality control blank samples indicated that several analytes were determined in blanks

at concentrations greater than the instrument detection limit (IDL). Sample results less than five
time the largest amount of contamination found in any blank associated with the sample should be
treated as though the analyte was not detected above the sample detection limit. The analytes and
the associated impacted samples are provided below.

Aluminum; M12GWD

Calcium: M4GW3D M5GW3F MW5GW3

Copper: M11GWD M12GWD M13GWD M1GW3D
M2GW3D M3GW3D M4GW3D M5GW3F
M6GW3F MW11GW MW12GW MW13GW
MW1GW3 MW2GW3 MW3GW3 MW5GW3
MW6GW3

18302932
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1. Assessment of Quality Control Blanks (continued)

Mercurv: M1GW3D M2GW3D M3GW3D M4GW3D
M5GW3F M6GW3F MW1GW3 MW2GW3
MW3GW3 MW4GW3 MW5GW3 MW6GW3

Potassium: M12GWD M13GWD M1GW3D M2GW3D
M3GW3D M4GW3D M5GW3F M6GW3F
MW11GW MW12GW MW13GW MW1GW3
MW2GW3 MW3GW3 MW4GW3 MW5GW3
MW6GW3

Sodium: SB23S1

2. The results for copper, lead, mercury, and silver should be estimated for all aqueous samples.
Barium, copper, and lead results should be estimated in the soil sample. Silver results should be
rejected due to poor recoveries.

3. Iron results should be qualified as estimated in water samples to due to poor recoveries associated
with laboratory precision.

4. Copper results have been qualified in MSGW3F due to a low correlation associated with the method
of standard additions.

5. The aluminum result should be qualified in the soil sample due to potential chemical or spectral
interference.

AR302933
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The following criteria were reviewed during the data validation:

1. Holding Times: All criteria were met.

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: The following blank contamination and potentially impacted samples are
summarized below:

Blank Contaminant Concentration Samples

1ICV Copper 1.0 ug/L Water
1.7 mg/kg Soil

Potassium
480 ug/L Water

Sodium
255 ug/L Water

2CCV1 Copper 2.7 ug/L Water
Potassium 2320 ug/L
Sodium 285 ug/L

CCV2 Potassium 3080 ug/L Water
Sodium 210 ug/L

CCV3 Copper 2.7 mg/kg Soil
Iron -39.6 mg/kg
Mercury 0.2 mg/kg
Potassium 4630 mg/kg
Sodium 450 mg/kg

CCV4 Copper 1.4 mg/kg Soil
Sodium 500 mg/kg

3PBW Copper 0.7 ug/L Water
Mercury 0.2 ug/L
Potassium 144 ug/L

Rinse Calcium 125 ug/L Water
Copper 5.0 ug/L
Potassium 3520 ug/L
Sodium 395 ug/L

I

1 Initial Calibration Verification
2 Continuing Calibration Blank
3 Preparation Blank Water
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3. -Blank Analysis: (continued)

Action:

The following sample results for the noted analytes may be attributable to blank contamination
encountered during either the sampling or analysis event due to the fact that the constituent was detected
at a concentration less than five times the blank contamination:

Aluminum: M12GWD

Calcium: M4GW3D M5GW3F MW5GW3

Copper: M11GWD M12GWD M13GWD M1GW3D
M2GW3D M3GW3D M4GW3D M5GW3F
M6GW3F MW11GW MW12GW MW13GW
MW1GW3 MW2GW3 MW3GW3 MW5GW3
MW6GW3

Mercury: M1GW3D M2GW3D M3GW3D M4GW3D
M5GW3F M6GW3F MW1GW3 MW2GW3
MW3GW3 MW4GW3 MW5GW3 MW6GW3

Potassium; M12GWD M13GWD M1GW3D M2GW3D
M3GW3D M4GW3D M5GW3F M6GW3F
MW11GW MW12GW MW13GW MW1GW3
MW2GW3 MW3GW3 MW4GW3 MW5GW3
MW6GW3

Sodium: SB23S1

4. ICP Interference Check Sample: All criteria were met.

5. Matrix Spike Sample Analysis: The following spike samples had analytes. out-of-control either less
than 75% and greater than 125%:

Sample Analyte % Recovery

MW1GW3D Copper 49.8
Lead 74
Mercury 65.7
Silver 51.5

MW1GW3S Copper 48.4
Lead 74
Mercury 45.5
Silver 51.2

A8302935
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5. Matrix Spike Sample Analysis:(continued)

SB2341 Barium 402
Copper 43.3 .
Lead 55.6
Silver 0

Action: The results for copper, lead, mercury, and silver should be estimated for all aqueous samples.
Barium, copper, and lead results should be estimated in the soil sample. Silver results should be
rejected due to poor recoveries.

6. Laboratory Precision Evaluation: Duplicate analysis was performed on samples MW1GW3 and
SB23S1. The percent recovery for aqueous duplicate samples were in control with the exception of
iron. Iron results should be qualified as estimated for water samples. The soil duplicate sample
results were in control.

7. Field Precision Evaluation: Duplicate samples were not collected during this sampling event.

8. Laboratory Control Sample: All criteria were met.

9. Standard Additions/Furnace Atomic Absorption Analysis: All criteria were met with the exception of
M5GW3F, which had a correlation of 0.98% for copper. The copper result for this sample has been
qualified as estimate.

10. Serial Dilution Results: Chemical or physical interferences were encountered for the analyses of
aluminum in soil. The aluminum soil sample result should be considered estimated.

M302936
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TO: Claudia Brand

FROM: Davida Parker Trumbo .

DATE: April 9, 1991

SUBJECT: Arrowhead Plating Site, Data Validation, 16 Water Samples for Inorganic Analysis, General
_____Physics. Case No. KA1SR2_______________________________

A data validation was performed on ihe inorganic analytical data from 16 water samples collected at the
Arrowhead Plating Site as part of the remedial investigation/feasibility study. The samples were analyzed
in accordance with EPA Contract Laboratory Program protocols for cyanide and the following metals:

Aluminum Chromium Mercury Sodium
Barium Copper Potassium Zinc
Calcium Iron Nickel
Cadmium Lead Silver

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

A1GW3D A2GW3D A3GW3D AR1GW3
AR2GW3 AR3GW3 AR3AGW M10GWD
M7GW3D M8GW3D M9GW3D MW10GW
A3AGWD MW7GW3 MW8GW3 MW9GW3

Overall Data Assessment: The overall laboratory performance met quality control criteria with the
following exception:

1. Assessment of quality control blank samples indicated that several analytes were determined in blanks
at concentrations greater than the instrument detection limit (IDL). Sample results less than five
time the largest amount of contamination found in any blank associated with the sample should be
treated as though the analyte was not detected above the sample detection limit. The analytes and
the associated impacted samples arc provided below.

Barium: A2GW3D AR1GW3 AR2GW3 AR3AGW
M10GWD M8GW3D M10GW MW8GW3

Copper: A1GW3D AR2GW3 AR3GW3 M7GW3D
M8GW3D M9GW3D MW8GW3 MW9GW3

88302937
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1. Assessment of Quality Control Blanks (continued)

Nickel: AR3AGW MW9GW3

Sodium: SB23S1

Zinc: A1GW3D A2GW3D AR1GW3 AR2GW3
AR3GW3 M7GW3D M8GW3D M9GW3D
MW8GW3 MW9GW3

2. The results for copper, lead, and silver should be estimated for all samples due to poor recoveries
associated with the matrix spike.

3. Aluminum, iron, and zinc results should be qualified as estimated in all samples to due to poor
laboratory precision.

4. Copper has been qualified as estimated in AR2GW2 due to a low correlation associated with the
method of standard additions.

5. The aluminum results for all samples should be qualified as estimated due to potential chemical or
spectral interference.

ftR302938



ICF KAISER
ENGINEERS

DATA VALIDATION
KAISR2
PAGE 3 OF 5

The following criteria were reviewed during the data validation:

1. Holding Times: All criteria were met.

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: The following blank contamination and potentially impacted samples are
summarized below:

Blank Contaminant Concentration Samples
(ug/L)

JICV Barium -9.4 Water
Copper 1.7
Mercury 0.2
Nickel -19.7
Sodium 490

2CCV1 Barium -14.5 Water
Copper -1.4
Nickel -20.3
Sodium -195
Zinc -8.5

CCV2 Barium -13.8 Water
Copper -1.4
Sodium -430

CCV3 Barium -18.9 Water
Copper 2.0
Sodium -510

3PBW Sodium -485 ug/L Water

1 Initial Calibration Verification
2 Continuing Calibration Blank
3 Preparation Blank Water

18302939
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3. Blank Analysis: (continued)

Action:

The following sample results for the noted analytes may be attributable to blank contamination
encountered during either the sampling or analysis event due to the fact that the constituent was detected
at a concentration less than five times the blank contamination:

Barium: A2GW3D AR1GW3 AR2GW3 AR3AGW
M10GWD M8GW3D M10GW MW8GW3

Copper: A1GW3D AR2GW3 AR3GW3 M7GW3D
M8GW3D M9GW3D MW8GW3 MW9GW3

Nickel: AR3AGW MW9GW3

Sodium; SB23S1

Zinc: A1GW3D A2GW3D AR1GW3 AR2GW3
AR3GW3 M7GW3D M8GW3D M9GW3D
MW8GW3 MW9GW3

4. ICP Interference Check Sample: All criteria were met.

5. Matrix Spike Sample Analysis: The following spike samples had analytes out-of-control either less
than 75% and greater than 125%:

Sample Analvte % Recovery

A3GW3D Copper 1.6
Lead 64.2
Silver 70.6

AR3AGW Copper 5.0
Lead 60.5

Action: The results for copper, lead, and silver should be estimated for all samples.

6. Laboratory Precision Evaluation: Duplicate analysis was performed on samples AR3GW3D and
A3GW3. The percent recovery were in control with the exception of aluminum, iron, and zinc.
Aluminum, iron, and zinc results should be qualified as estimated for all samples.

7. Field Precision Evaluation: Duplicate samples were not collected during this sampling event.

8. Laboratory Control Sample: All criteria were met.

ftR3Q29i*0
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9. Standard Additions/Furnace Atomic Absorption Analysis: All criteria were met with the exception of
AR2GW3, which had a correlation of 0.9896 for copper. The copper result for this sample has been
qualified as estimate.

10. Serial Dilution Results: Chemical or physical interferences were encountered for the analyses of
aluminum, and sample results should be considered estimated.

&I3029U
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FROM: Davida Parker Trumbo

DATE: April 9, 1991

SUBJECT: Arrowhead Plating Site, Data Validation, 4 Soil and 12 Water Samples for Inorganic Analysis,
_______General Physics, Case No. KAISR3_________________

A data validation was performed on the inorganic analytical data from 4 soil and 12 water samples
collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility study. The samples
were analyzed in accordance with EPA Contract Laboratory Program protocols for cyanide and the
following metals:

Aluminum Chromium Mercury Sodium
Barium Copper Potassium Zinc
Calcium Iron Nickel
Cadmium Lead Silver

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

M21GWD M22GWD M23GWD M24GWD
M25GWD M26GWD MW21GW MW22GW
MW23GW MW24GW MW25GW MW26GW
SB21S3 SB21S5 SB21S6 SB22S3

Overall Data Assessment: The overall laboratory performance met quality control: criteria with the
following exception:

1. Assessment of quality control blank samples indicated that several analytes were determined in blanks
at concentrations greater than the instrument detection limit (IDL). Sample results less than five.
time the largest amount of contamination found in any blank associated with the sample should be
treated as though the analyte was-not detected above the sample detection limit. The analytes and
the associated impacted samples are provided below.

i
Aluminum: M22GWD M23GWD M25GWD

Chromium: M21GWD M22GWD M23GWD M24GWD
M25GWD M26GWD MW21GW MW22GW
MW23GW MW24GW MW25GW

Copper: M22GWD M23GWD M24GWD M25GWD
M26GWD MW25GW SB22S3

AR3029i*2
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1. Assessment of Quality Control Blanks (continued)

Potassium: M22GWD M25GWD M26GWD MW22GW
MW25GW SB21S3 SB21S5 SB21S6
SB22S3

Sodium: SB22S3

2. The results for lead, mercury, and silver should be estimated for all aqueous samples. Barium,
chromium, copper, lead, silver, and zinc results should be estimated in the soil samples. Cadmium
and nickel results should be rejected due to poor recoveries.

3. Chromium, iron, mercury, and sodium results in unfiltered aqueous samples and aluminum in the
filtered aqueous samples should be qualified as estimated due to poor laboratory precision. In
addition, chromium and copper results should be qualified as estimated for soil samples.

1830291*3
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The following criteria were reviewed during the data validation:

1. Holding Times: All criteria were met.

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: The following blank contamination and potentially impacted samples are
summarized below:

Blank Contaminant Concentration Samples

'ICV Copper 2.2 ug/L Water
Potassium -715 ug/L

i

Iron 40.4 mg/kg Soil
Sodium 280 mg/kg

2CCV1 Aluminum 122 ug/L Water
Chromium 9.5 ug/L
Copper 1.1 ug/L
Potassium 945 ug/L
Sodium 470 ug/L

CCV2 Aluminum 134 ug/L Water
Chromium 9.3 ug/L
Potassium 580 ug/L
Sodium 660

CCV3 Copper 1.6 mg/kg . Soil
Iron 64.2 mg/kg
Sodium 610 mg/kg i

CCV4 Copper 2.0 mg/kg Soil
Iron 1.4 mg/kg

3PBW Copper 2.2 ug/L Water
Sodium 250 ug/L

AB3029Wi
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3. Blank Analysis: (continued)

PBS Copper 0.42 mg/kg Soil
Potassium 107 mg/kg

1 Initial Calibration Verification
2 Continuing Calibration Blank
3 Preparation Blank Water

Action:

The following sample results for the noted analytes may be attributable to blank contamination
encountered during either the sampling or analysis event due to the fact that the constituent was detected
at a concentration less than five times the blank contamination:

Aluminum: M22GWD M23GWD M25GWD

Chromium: M21GWD M22GWD M23GWD M24GWD
M25GWD M26GWD ' MW21GW MW22GW
MW23GW MW24GW MW25GW

Copper: M22GWD M23GWD M24GWD M25GWD
M26GWD MW25GW SB22S3

Potassium: M22GWD M25GWD M26GWD MW22GW
MW25GW SB21S3 SB21S5 SB21S6
SB22S3

Sodium: SB22S3

4. ICP Interference Check Sample: All criteria were met.

5. Matrix Spike Sample Analysis: The following spike samples had analytes out-of-control either less
than 75% and greater than 125%:

Sample Analvte % Recovery

MW21GW Lead 52.2
Mercury 175
Silver 53.8

A83029U5



ICF KAISER
ENGINEERS

DATA VALIDATION
KAISR3
PAGE 5 OF 5

5. Matrix Spike Sample Analysis: (continued)

MW21GWD Lead 58.5
Silver 60.8

SB21S3 Barium 18.4.
Cadmium 22.8
Chromium 10.5
Copper 234
Lead 65.4
Nickel 21.6
Silver 47.5
Zinc 18.0

Action: The results for lead, mercury, and silver should be estimated for all aqueous samples. Barium,
chromium, copper, lead, silver, and zinc results should be estimated in the soil samples.
Cadmium and nickel results should be rejected due to poor recoveries. It should be noted that
the post digestion spike for cadmium and nickel were in control.

6. Laboratory Precision Evaluation: Duplicate analysis was performed on samples MW21GW,
M21GWD, and SB21S3. The relative percent difference for aqueous duplicate samples were in
control with the following exceptions: (1) chromium, iron, mercury, and sodium in the unfiltered
sample; and (2) aluminum in the filtered sample. Soil variances were in control for the duplicate
sample with the exception of chromium and copper. Chromium and coppeir results should be
qualified as estimated for soil samples.

7. Field Precision Evaluation: Duplicate samples were not collected during this sampling event.

8. Laboratory Control Sample: All criteria were met.

9. Standard Additions/Furnace Atomic Absorption Analysis: All criteria were met.

10. Serial Dilution Results: All criteria were met.

•&R3029W
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ICF KAISER

ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 32031-1207
7O3/934-33OO

TO: Claudia Brand

FROM: Jay Kuhn

DATE: July 17, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 3 Soil Boring Samples,
Semivolatile and Volatile Organic Analysis, Versar Inc., Virginia.

REFERENCE: Validation 1, Versar Control Number 2289 and 2309, Soil Boring

A level I validation was performed on the organic analytical data from 3 soil
boring samples collected at the Arrowhead Plating Site as part of the Remedial
Investigation/Feasibility Study. The samples were analyzed for EPA Target
Compound List (TCL) volatile organics and semivolatile organics by Versar
Inc., Springfield, Virginia. A volatile organic compounds trip blank was also
included in the sample package. Validation was performed in accordance with
the EPA Functional Guidelines for Evaluating Organics Analyses (February 1,
1988). A copy of the checklist has been provided as an attachment for your
information.

The samples included in the data package are the following.

SB1-S4 (15-17') SB3-S4 (15-17')
SB2-S7 (12-14') Trip Blank

Overall Assessment of Data for Samples Evaluated:

There are no qualifiers placed on this data with respect to this validation.
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The following criteria were reviewed in validating the data:

1. Holding Time: All criteria met

2. GC/MS Tune: All criteria met.

3. Calibration:

Volatile Analysis Calibration:

Instruments U was used to perform the volatile analysis.
Calibration results for this instrument is as follows:

Instrument U

Initial: 3/20/90, Meets criteria.

Continuing: 3/23/90, Meets criteria.
]

Semivolatile Analysis Calibration:

Instrument T was used to perform the semivolatile analysis.
' Calibration results for this instrument is as follows:

Instrument T

Initial: 3/27/90,Meets criteria.

Continuing: 4/2/90, 1 compound, Chrysene, has & percent deviation
(ZD) > 25X.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with XD > 25% should be qualified as
follows: detected compound values should be estimated for
Chrysene. The samples potentially impacted are SB1-S4, SB2-S7,
and SB3-S4. Chrysene was not detected in any of these samples;
therfore, no qualification of the data is warranted.

4. Blanks:
i

The intent of blank analysis results are to evaluate the potential of
contamination contribution by the sampling and/or analytical process.
Both field blanks and laboratory blanks are included in this data
package. No contamination was found in laboratory or trip blanks.

5. Surrogate Spike:

Surrogate recovery windows created from EPA Contract Laboratory Program
data base. Sample SB2-S7MSD (matrix spike duplicate) has a recovery of
1,2-Dichloroethane at 54X.

Impact on data: Since this outlier is a matrix spike duplicate, it is in
the reviewers judgement that there is no impact on the results reported
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for the sample SB2-S7 which is compliant.

6. Matrix Spike/Matrix Spike Duplicate:

A matrix spike/matrix spike duplicate was done for the volatile fraction
only. The following are recovery outliers:

Sample ID: Compound: Recovery:

SB2-S7MS 1,1-Dichloroethene 58X
SB2-S7MSD 1,1-Dichloroethene 48X
SB2-S7MSD Benzene 62X

The relative percent deviation for Benzene was an outlier at 24X.

Impact on data: The results of SB2-S7 are not impacted by these
variances nor are the individual samples associated with the case.

7. Field Duplicates:

No field duplicates were done with this analytical sequence.

8. Internal Standard (IS) Performance: All criteria met.

9. TCL Compound Identification: All criteria met.

10. Compound Quantitation and Reported Detection Limits:

Instrument detection limits were not submitted. Quantitation limits
were met.

11. Tentatively Identified Compounds: All criteria met.

12. System Performance: All criteria met.
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ICF KAISER

ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O31-12O7
7O3/934-33OO

TO: Claudia Brand

FROM: Jay Kuhn

DATE: July 16, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, Semivolatile [11 Soil
Samples, 1 Water Sample] and Volatile [14 Soil Samples, 3 Water
Samples] Organic Analysis, Versar Inc., Virginia.

REFERENCE: Validation 2, Versar Control Number 2309 and 2327, Soil Borings

A level I validation was performed on the organic analytical data from 14 soil
samples collected at the Arrowhead Plating Site as part of the Remedial
Investigation/Feasibility Study. The samples were analyzed for EPA Target
Compound List (TCL) semivolatile and volatile organics by Versar Inc.,
Springfield, Virginia. A volatile organic compounds trip blanks were also
included in the sample package. Validation was performed in accordance with
the EPA Functional Guidelines for Evaluating Organics Analyses (February
1,1988). A copy of the checklist has been provided as attachment for your
information.

The samples included in the data package are the following.

SB5-S1 (0'-2') SB8-S2 (6'-7')
SB5-S4 (15'-17') SB8-S3 (10'-12')
SB6-S1 (0'-2') SB8-S3A
SB6-S2 (5'-7') SB9-S1 (0'-2')
SB6-S4 (15'-17') SB9-S3 (10'-12') *
SB7-S3 (10'-12') SB9-S3A *
SB7-S4 (15--17') SB9-S4 -(15'-17') *
Equipment Blank Trip Blank (3/28/90) *
Trip Blank (3/23/90) *

i

* Volatile Organics Analysis Only
1 %

Overall Assessment of Data for Samples Evaluated:

1. The integrity of the semivolatile acid fraction analysis for sample SB6-
S4 is questionable due to low surrogate recoveries. The initial
analysis of the sample contained surrogate recoveries less than 10X for
2 of the acid surrogate standards and one of the base/neutral surrogate
standards. These standards are added to the samples to assess the

AR3Q2J5S



methods accuracy and precision. In accordance with contractual
requirements, the laboratory reextracted and reanalyzed the sample and
associated method blank. Although the initial problem associated with
the base/neutral fraction was remediated, one acid fraction surrogate
recovery was less than 10X. Results associated with the acid fraction
for this sample should therefore be rejected.

2. With respect to initial and continuing calibrations, the impact on data
is as follows: the detected value of acetone should be considered
estimated for samples SB5-S4 and SB6-S1; the non-detect data for 3,3'-
dichlorobenzidene should be rejected for SB6-S4.

3. In the field duplicates there is a substantial deviation in the detected
value of tetrachloroethene. This value should be considered estimated
in field duplicates SB8-S3 and SB8-S3A.

4. The following samples had noncompliant internal standard areas: SB8-S3,
SB8-S3A, SB9-S1, and SB9-S3A. The reextractions were compliant;
therefore, the data from reextractions was used.
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The following criteria were reviewed in validating the data:

1. Holding Time: All criteria met except for SB6-S4 seuivolatile analysis.
The initial extraction was within holding times but was not compliant
with respect to surrogate recovery. The reextraction did not meet
holding time criteria and also was not compliant with respect to
surrogate recovery. Impact on data: no impact with respect to holding
time (see surrogate evaluation).

!

2. GC/MS Tune: All criteria met.

3. Calibration:

Volatile TCL:

Instruments U, W, and Y were used to perform the volatile
analysis. Calibration results for each instrument are as follows:

Instrument U
>

Initial: 3/28/90, meets criteria.
Continuing: 4/2/90, 8 compounds have a XD > 25X.
Continuing: 4/6/90, 3 compounds have a XD > 25X.
Continuing: 4/7/90, 4 compounds have a XD > 25X.

i
Impact on data: Results for compounds which are quantitated on
continuing calibrations with percent deviation (XD) > 25X should
be qualified as follows: detected compound values should be
estimated. The detected value for acetone should be considered
estimated for samples SB5-S4 and SB6-S1.

Initial: 4/9/90, meets criteria.
Continuing: 4/11/90, 9 compounds have a XD > 25X.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with percent deviation (XD) > 25X should
be qualified as follows: detected compound values should be
estimated. None of these compounds were detected for the samples
associated with this calibration.

Instrument W

Initial: 4/9/90, 35 compounds have a XRSD > 30*. Notified the
laboratory that this standard was not compliant:. The laboratory
stated that an error in data transfer resulted in the values. The
corrected initial calibration form has been resubmitted and is to
replace page 100267. The resubmission meets criteria.
Continuing: 4/10/90, 35 compounds have a XD > 25X. Notified the
laboratory of the noncompliant standard. The laboratory stated
that an error in data transfer resulted in the values. The
corrected initial calibration form has been resubmitted and is to
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replace page 100275. The resubmission has 1 compound, 2-butanone
with a XD > 25X

Impact on data: Results for 2-butanone which are quantitated on
the continuing calibration with percent deviation (XD) > 25X
should be qualified as follows: detected compound values should
be estimated. The samples potentially impacted are SB8-S3RE
(reextraction) and SB8-S3ARE (reextraction). 2-Butanone was not
detected in any of these samples.

Initial: 4/11/90, meets criteria.
Continuing: 4/11/90, meets criteria.

Instrument Y

Initial: 4/2/90, meets criteria.
Initial: 4/3/90, meets criteria.
Continuing: 4/4/90, meets criteria.

Semivolatile TCL:

Instrument T was used to perform semivolatile analysis.
Calibration results for the instrument are as follows:

Instrument T

Initial: 3/27/90, meets criteria.
Continuing: 4/4/90, 2 compounds have a XD > 25X.
Continuing: 4/6/90, 3 compounds have a XD > 25X.
Continuing: 4/9/90, 2 compounds have a XD > 25X.
Continuing: 4/10/90, 3 compounds have a XD > 25X.
Continuing: 4/11/90, 6 compounds have a XD > 25X

Impact on data: Results for compounds which are quantitated on
continuing calibrations with percent deviation (XD) > 25X should
be qualified as follows: detected compound values should be
estimated. The potentially impacted samples are SB5-S4, SB6-S1,
SB6-S2, SB6-S4, SB7-S3, SB7-S4, SB7-S3MS, SB7-S3MSD, SB8-S2, SB9-
Sl, and SB5-S1. No compounds with a XD > 25X were detected in
these samples.

Initial: 4/17/90, meets criteria,

Initial: 4/19/90, meets criteria.
Continuing: 4/23/90, 6 compounds have a XD > 25X. 1 compound,
3,3*-dichlorobenzidene, has a response factor (RF) < 0.05.

Impact on data; Results for compounds which are quantitated on
continuing calibrations with percent deviation (XD) > 25Z should
be qualified as follows: detected compound values should be
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estimated and reject all non-detected data for the compound 4-'
chloroaniline. The low response for 3,3'-dichlorobenzidene
qualifies the data as follows: detected compound values should be
estimated and reject-the data of those compounds which are non-
detected. The impact on data is as follows: the non-detection of
3,3'-dichlorobenzidene in sample SB6-S4 should be rejected.

4. Blanks:

Blank analysis results are assessed to evaluate the potential of
contamination contribution by the sampling and/or analytical
process. Field blanks, trip blanks, and laboratory blanks are
included in this data package. The maximum concentration of
contamination found in any of the field, trip, or laboratory
blanks is as follows:

Contamination
Considered

Detected Non-detect
Concentration up to

Contamination of Contamination Concentration Blank I.D.
|

Acetone 8 ug/L 80 ug/L Equip Blank
Methylene Chloride 3 ug/L 30 ug/L VBLK07
Acetone 9 ug/L 80 ug/L VBLK07
2-Butanone 880 ug/L 8800 ug/L VBUK35(MED)

Impact on data: No data was qualified based on this contamination.

5. Surrogate Spike: Surrogate recovery windows created from EPA Contract
Laboratory Program data base.

Volatile: SB5-S4 had 1 surrogate out of the required range. SB5-S4
RE (reextraction) had 1 surrogate out (same surrogate). SB8-S3
had 1 surrogate out. Impact on data: It is in the reviewers
judgement that there is no significant impact.

Semivolatile: The equipment blank had 1 acid surrogate out. SB6-S4
had 2 acid surrogate recoveries less than 10X. In addition, SB6-S4
had 1 base/neutral surrogate recovery less than 10X. SB6-S4
(reextraction) had 1 acid surrogate recovery less than 10X.
SBLK62 (Laboratory Blank) had 1 acid surrogate recovery less than
10X. SB8-S3A had 1 acid surrogate out and 1 base/neutral
surrogate out. SB8-S3 had 1 acid surrogate out and 1 base/neutral
surrogate out. Impact, on data: All positive results for sample
SB6-S4 associated with the acid fraction are estimated and non-
detected results should be rejected for use.

6. Matrix Spike/Matrix Spike Duplicate:
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Volatile: SB7-S3 had the same surrogate out in the MS and MSD.
Since this information .can not be used to assess the accuracy and
precision of the individual samples no action is required.

Seaivolatile: All recoveries and Relative Percent Deviations
(RPD's) meet criteria.

7. Field Duplicates:

Volatile: The field duplicates are SB9-S3 and SB9-S3A. In
addition, SB9-S3A was reextracted and designated SB9-S3ARE. There
are also field duplicates SB8-S3 and SB8-S3A with a reextraction
SB8-S3ARE. No compounds were detected for all three analyses of
SB9-S3. The results of the analyses of SB8-S3A are as follows:

Compound
Quantitated SB8-S3 SB8-S3A SB8-S3RE

(ug/kg) (ug/kg) (ugAg)
Methylene Chloride 6 6 5
Acetone 160 170 . 200
2-Butanone 25 25 17
Tetrachloroethene 10 100 7
Toluene 7 6 4

The Relative Percent Deviations (RPD's) for SB8-S3 and SB8-S3A are
as follows:

Compound
Quanitated RFD

Methylene Chloride OX
Acetone 6X
2-Butanone OX
Tetrachloroethene 164X
Toluene 15X

Impact on data: The field duplicates reflect good precision with
the exception of tetrachloroethene. The substantial difference in
values between the duplicates could reflect failure to homogenize
the sample prior to analysis. The detected value of
terachloroethene should be considered estimated for SB8-S3 and
SB8-S3A.

S«Ki\rolatile: The field duplicates are SB8-S3 and SB8-S3A for
semivolatile analysis. In both samples all target compounds were
less than the method detection limit. In sample SB8-S3A, 4-
Chloroaniline was tentatively identified and quantitated at 290
ug/Kg, which was less than the method detection limit. The method
detection limit value for 4-Chloroaniline in SB8-S3 is 740 ug/Kg.
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The Relative Percent Standard Deviation (RPD) for two values is
87X.

Impact on data: It is in the reviewers judgement that there is no
significant impact.

8. Internal Standard (IS) Performance:

Volatile: The following samples had non-compliant internal
standard areas: SB8-S3, SB8-S3A, SB9-S1, and S39-S3A. The
reextractions were compliant.

Semivolatile: All submitted samples meet IS criteria.

9. TCL Compound Identification: All qualitative analysis acceptable.

10. Compound Quantitation and Reported Detection Limits: All method
detection limits were acceptable. Instrument detection limits were not
submitted.

11. Tentatively Identified Compounds: All criteria met

12. System Performance: System performance acceptable.



ICF KAISER

ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O31-12O7
703/934-33OO

TO: Claudia Brand

FROM: Jay Kuhn

DATE: July 16, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 21 Soil Samples, 2 Water
Samples, Semivolatile and Volatile Organic Analysis, Versar Inc.,
Virginia.

REFERENCE: Validation 3, Versar Control Number 2338 and 2349, Surface Soil
and Soil Boring

A level I validation was performed on the organic analytical data from 21 soil
samples collected at the Arrowhead Plating Site as part of the Remedial
Investigation/Feasibility Study. The samples were analyzed for EPA Target
Compound List (TCL) semivolatile and volatile organics by Versar Inc.,
Springfield, Virginia. A volatile organic compounds trip blank was also
included in the sample package. Validation was performed in accordance with
the EPA Functional Guidelines for Evaluating Organics Analyses (February
1,1988). A copy of the checklist has been provided as an attachment for your
information.

The samples included in the data package are the following.

SB10-S3 SS21 SS32
SB11-S2 SS22 SS33
SB12-S2 (5'-7') SS23 SS34
SB12-S2A SS24 SS35
SB13-S1 (0'-2') SS25 SS36
Trip Blank SS26 SS37

SS27 SS38 •
SS28 SS39
Trip Blank

Overall Assessment of Data for Samples Evaluated:

1. The integrity of the semivolatile TCL analysis of SB12-S2A is
questionable with respect to holding time. Although technical
requirements for holding times have not been established, the
reextraction data has not been delivered and the laboratory did not
commit to a date in the narrative.

2. Contamination contribution by the sampling and analytical process is
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present. The samples potentially impacted are SB10-S3, SS34, SS35, SS37
for blank VBLK07 and SS36 for blank VBLK35. The sample results which
are qualified are as follows: for sample SS34 the detection of methylene
chloride and acetone should be considered non-detect, for sample SS35
the detection of methylene chloride should be considered non-detect, and
for sample SS36 the detection of 2-butanone should be considered non-
detect. i

3. For sample SS35 the quantitated value of acetone should be considered
estimated.

4. For the following samples the method detection limit for compounds
quantitated by perylene-D12 should be rejected: SB10-S3, SB11-S2, SB12-
S2A, SB12-S2ARI, SB12-S2, SB12-S2RI, SS33, SS33RI, SB10-S3RI, and SB11-
S2RI.
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The following criteria were reviewed in validating the data:

1. Holding Time: All criteria were met except for samples SB12-S2A and
SS24. SS24, semivolatile TCL, was incorrectly extracted at a medium
level and was reextracted outside holding time as a low level. A
compliant analysis of SB12-S2A has not been submitted at this time.
•Technical requirements for holding times have not been established for
soil samples. Impact on data: It is in the reviewers judgement that
there is no significant impact.

2. GC/MS Tune: All criteria met.

3. Calibration:

Volatile TCL: Instruments U, W, and Y were used, to perform the
volatile analysis. Calibration results for each instrument are as
follows:

Instrument U ,

Initial: 4/9/90, 35 compounds XRSD > 30X. Notified the laboratory
of the noncompliant standards. The laboratory stated that an
error in data transfer resulted in the values. The corrected
initial calibration form has been resubmitted and is to replace
page 100273. The resubmission meets criteria.

Continuing: 4/10/90, 4 compounds have a XD > 25X. Notified the
laboratory that the continuing calibration form does not reflect
the calibration check of response values for instrument U on
4/10/90. The laboratory submitted the correct continuing
calibration form which is to replace page 100277. The resubmitted
form has 2 compounds, acetone and bromoform, with a XD > 25X.

Impact on data: Results for the compounds Acetone and Bromoform
which are quantitated on continuing calibrations with percent
deviations (XD) > 25X should be qualified as follows: detected
compound values should be estimated. The samples potentially
impacted are Tripblank (3/30/90), SS28, SS32, SS33, SS38, SS39,
SS38MS, SS38MSD, SS25, and SB11-S2. Acetone and bromoform were
not detected in these samples.

Continuing: 4/11/90, 9 compounds have a XD > 25%. Notified the
laboratory that the continuing calibration form does not reflect
the calibration check of response values for instrument U on
4/11/90. The laboratory submitted the correct continuing
calibration form which is to replace page 100278. The resubmitted
form has 8 compounds with a XD > 25X.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with percent deviations (XD) > 25X should
be qualified as follows: detected compound values should be
estimated. The compounds are chloroethane, acecone, 1,2-
dichloroethane, 2-butanone, dibromochloromethane, bromoform,
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4-methyl-2-pentanone, and 2-hexanone. The sample potentially
impacted is SS27. None of these compounds were detected in SS27-.

Continuing: 4/12/90, 8 compounds have a XD > 25X. Notified the
laboratory that the continuing calibration form does not reflect
the calibration check of response values for instrument U on
4/12/90. The laboratory submitted the correct continuing
calibration form which is to replace page 100278. The resubmitted
form has 8 compounds with a XD > 25X.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with percent deviations (XD) > 25X should
be qualified as follows: detected compound values should be
estimated. The compounds are acetone, 2-butanone, carbon
tetrachloride, trichloroethene, dibromochloromethane, bromoform,
tetrachloroethene, and ethylbenzene. The potentially impacted
sample is SS26. None of these compounds were detected in SS26.

Instrument W

Initial: 4/9/90, 35 compounds have a XRSD > 30X. Notified the
laboratory of the noncompliant standards. The laboratory stated
that an error in data transfer resulted in the values. The
corrected initial calibration form has been submitted and is to
replace page 100274. The resubmission meets criteria.

Continuing: 4/10/90, 35 compounds have a XD > 25X. Notified the
laboratory of the noncompliant standard. The laboratory stated
that an error in data transfer resulted in the values. The
corrected continuing calibration form has been submitted and is to
replace page 100279. The resubmission has 1 compound, 2-butanone,
with a XD > 25X.

Impact on data: The result for 2-butanone which are quanitated on
continuing calibrations with percent deviations (XD) > 25X should
be qualified as follows: the detected compound value should be
considered estimated. The samples potentially impacted are SS34,
SS35, SB10-S3, and SS37. The sample impacted is SS35 whose
detected value for acetone is considered estimated.

Initial: 4/11/90, meets criteria.

Continuing: 4/11/90, 35 compounds have a XD > 25X. Notified the
laboratory of the noncompliant standard. The laboratory stated
that an error in data transfer resulted in the values. The
corrected continuing calibration form has been submitted and is to
replace page 100280. The resubmission meets criteria.

Instrument Y

Initial: 4/2/90, 1 compound has a XRSD > 30X.
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Continuing: 4/5/90, 4 compounds have a XD > 25X.

Impact on data: No results for compounds were quantitated from the
initial calibration. Results for compounds which are quanitated
on continuing calibrations with percent deviations (XD) > 25X
should be qualified as follows: detected compound values should be
estimated. The compounds are total xylenes, chloromethane, carbon
tetrachloride, bromodichloromethane, and 2-hexanone. The sample
potentially impacted is the Trip_Blank received 3/29/80. None of
these compounds were detected in this blank.

Semivolatile TCL: Instrument T was used to perform semivolatile
analysis. Calibration results for each instrument are as follows:

Instrument T

Initial: 4/19/90, meets criteria.

Continuing: 4/20/90, 5 compounds have a XD > 25>X.
i ~

Impact on data: Results for compounds which are quanitated on
continuing calibrations with percent deviations (XD) > 25X should
be qualified as follows: detected compound values for benzyl
alcohol, bis(2-chloroisopropyl)ether, 4-chloroaniline, 2-
methylnaphthalene, and 3-nitroaniline should be estimated and
reject the data of the compounds, benzyl alcohol and 4-
chloroaniline, when non-detected. The samples impacted are SB12-
S2RI (reinjection), SB12-S2ARI (reinjection), SB13-S1, SS26, SS27,
SS28, SS35, SS37, SS38, SB10-S3, SB11-S2, and SS39.

i

Continuing: 4/23/90, 6 compounds have a XD > 25X. 1 compound has a
RF < 0.05.

Impact on data: Results for compounds which are quanitated on
continuing calibrations with percent deviations (XD) > 25X should
be qualified as follows: detected compound values for benzyl
alcohol, bis(2-chloroisopropyl)ether, 4-chloroaniline, 2-
methylnaphthalene, and 3-nitroaniline should be estimated and
reject the data of the compound 4-chloroaniline when non-detected.
Result for the compound quanitated on continuing calibrations with
response factors less than 0.05 should be qualified as follows:
the non-detection of this compound, 3,3'-dichlorobenzidene, should
b* rejected. The samples impacted are SS23, SS32, SS33, SS34,
SS36, SB10-S3RI (reinjection), and SB11-S2RI (reinjection).

Continuing: 4/24/90, 6 compounds have a XD > 25X.

Impact on data: Results for compounds which are quanitated on
continuing calibrations with percent deviations (XD) > 25X should
be qualified as follows: detected compound values for phenol,
bis(2-Chloroethyl)ether, benzyl alcohol, bis(2-
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chloroisopropyl)ether, 4-chloroaniline, and 2-methylnaphthalene
should be estimated and reject the data of the compound 4-
chloroaniline when non-detected. The impacted sample is SS33RI
(reinjection).

Initial: 4/30/90, meets criteria.

4. Blanks:

The intent of blanks are to review the potential of contamination
contribution by the sampling and/or analytical process. Those
compounds present in the blanks should be flagged as non-detect
for the specified concentration range within the sample. Both
field blanks and trip blanks are included in this data package.
The maximum concentration of contamination found in any of the
field, trip, or laboratory blanks is as follows:

Contamination
Detected Considered
Concentration Non-detect
of up to

Contaminat ion Contamination Cone entrat ion Blank I.D.

Methylene
Chloride 3 ug/Kg 30 ug/Kg VBLK07

Acetone 9 ug/Kg 80 ug/Kg VBLK07
2-Butanone 880 ug/Kg 8800 ug/Kg VBLK35(MED)

Note: values need to be adjusted by a factor of 5 for SS37.

Impact on data: the detection of acetone and raethylene chloride in
sample SS34 should be considered non-detect. The 'detection of methylene
chloride in SS35 should be considered non-detect.

5. Surrogate Spike: Surrogate recovery windows created from EPA Contract
Laboratory Program data base.

Volatile: meets criteria.

Semivolatile: SB12-S2A had 2 base/neutral and 1 acid surrogate out
SB12-S2ARI(reinjection) had 2 base/neutral and 1 acid surrogate

out. SB10-S3 had 1 acid surrogate out. SB12-S2 had 1 base/neutral
and 1 acid surrogate out. SB12-S2RI(reinjection) had 2
base/neutral and 1 acid surrogate out. SB33 had 1 acid surrogate
out. SB33RI(reinjection) had 1 acid surrogate out. Impact on data:
For sample SB12-S2A positive results should be considered
estimates.



6. Matrix Spike/Matrix Spike Duplicate:

Volatile: meets criteria.

Semivolatile: 1 base/neutral matrix spike and one acid matrix
spike recovery are high in the MS and MSD. All RPD's meet
criteria.

Impact on data: The results for SS21 are not impacted by these
variances nor are the individual samples associated with this
case.

7. Field Duplicates:

Volatile: The field duplicates are SB12-S2 and SB12-S2A.
tetrachloroethene was quantitated at 7 ug/kg and 9 ug/kg
respectively. The relative percent deviation (RPD) is 25X.

Semivolatile: The field duplicates are SS33 and SS33A.
bis(ethylhexyl)phthalate was quantitated at 190 ug/kg and 350
ug/kg respectively. The RPD is 59X.

i
Impact on data: It is in the reviewers judgement that there is no
significant impact.

8. Internal Standard Performance:

Volatile: 1 internal standard outlier for sample SB13-S1 0'-2'. 1
internal standard outlier for SB13-S1RI. Impact on data: Positive
results quantitated off the internal standards should be
considered estimates and for non-detect results the quantitation
limit should be considered estimated.

Semivolatile: The recovery of the sixth internal, standard,
perylene-D12, was less than 50X of the reference internal standard
for SB10-S3 and its reinjection. The same is true for SB11-S2 and
its reinjection. The fifth internal standard, chrysene-D12, as
well as the sixth internal standard were less than 50X of the
reference internal standard for SB12-S2A. The same is true for the
reinjection of SB12-S2A with the third internal standard,
acenaphthene-DIO, also less than 50X The recovery of the sixth
internal standard, perylene-D12, was less than 50X of the
reference internal standard for SB12-S2 and the fifth and sixth
internal standards are low for its reinjection. The sixth
internal standard is also noncompliant for SB33 as well as its
reinjection. Impact on data: Positive results quantitated off the
internal standards should be considered estimates and for non-
detect results as follows:
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Sample: Acenaphthene- Chrvsene-D12 Pervlene-D12
DIP

SB10-S3 . - R
SB10-S3RI - - R
SB11-S2 - - R
SB11-S2RI - - R
SB12-S2A - UJ R
SB12-S2ARI - UJ R
SB12-S2 5'-7' UJ - R
SB12-S2 5'-7'RI - UJ R
SS33 - - R
SS33RI - - R

Legend:
UJ-quantitation limit should be estimated for non-detect compounds
R-substantial drop off of internal standard recovered; non-detects
should be flagged as unusable.

The following are the compounds quantitated off of the internal
standards in question.

(continued)
Acenaphthene-DIP Acenaphthene-DIP Chrvsene-D12

Hexachlorocyclopentadi Diethylphthalate Pyrene
ene 4-Nitroaniline Butylbenzylphthalate
2,4,6-Trichlorophenol 4,6-Dinitro-2- Benz(a)anthracene
2,4,5-Trichlorophenol methylphenol Chrysene
2-Chloronaphthalene N-Nitrosodiphenylamine 3,3'-Dichlorobenzidene
2-Nitroaniline 4-Bromophenyl- Bis(2ethylhexyl)
Acenaphthylene phenylether phthalate
DimethyIphthalate Hexachlorobenzene
2,6-Dinitrotoluene Pervlene-D12
Acenaphthene
3-Nitroanailine . Di-n-octyIphthalate
2,4-Dinitrophenol Benzo(b)fluoranthene
Dibenzofuran Benzo(k)fluoranthene
4-Nitrophenol Benzo(a)pyrene
2,4-Dinitrotoluene Indeno(l,2,3-cd)
Fluorene pyrene
4-Chlorophenyl- Dibenzo(a,h)anthracene
phenylether Benzo(g,h,i)perylene

9. TCL Compound Identification: All qualitative analysis acceptable.

10. Compound Quantitation and Reported Detection Limits: All quantitation
and reported detection limits acceptable.

11. Tentatively Identified Compounds: Meets criteria.
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12. System Performance: System performance acceptable.

AR302973



ICF KAISER
ENGINEERS

ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O31-12O7
7O3/934-33OOTO: Claudia Brand

FROM: Jay Kuhn

DATE: July 17, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 2 Soil Boring Samples,
4 Water Samples, Semivolatile Organic Analysis, Versar
Inc., Virginia.

REFERENCE: Validation 8, Versar Control Number 2753 and 2763, Soil Boring,
Groundwater

A level I validation was performed on the organic analytical data from 2 soil
boring samples, 2 groundwater samples, and field blanks collected at the
Arrowhead Plating Site as part of the Remedial Investigation/Feasibility
Study. The samples were analyzed for EPA Target Compound List (TCL)
semivolatile organics by Versar Inc., Springfield, Virginia. Validation was
performed in accordance with the EPA Functional Guidelines for Evaluating
Organics Analyses (February 1, 1988). A copy of the checklist has been
provided as an attachment for your information.

The samples included in the data package are the following.

Water Sample: Soil Sample:

Equipment Blank 3 SB4-SS3 (10-12')
Equipment Blank 4 SB4-SS3A (10-12')
MW1-GW2
MW2-GW2

Note: Samples Trip Blank 13 and Trip Blank (received 5/18/90) were listed in
the narrative, but no data for these samples were submitted in this data
package.

Overall Assessment of Data for Samples Evaluated:

The reagent blank SBLK74 is noncompliant with respect to surrogate
recoveries. The laboratory submitted another reagent blank, SBLK71, which was
extracted on the same day as the soil samples SB4-SS3 and SB4-SS3A; however,
this blank was not associated with the extraction sequence of these soil
samples. Although the use of SBLK71 is questionable with respect to
determining contamination contribution from the extraction process, it is in
the reviewers judgement that the noncompliant surrogate recoveries is an
isolated occurrence and does not reflect a fundamental problem with the
extraction process; therefore, no qualification of the data is warranted.
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The following criteria were reviewed in validating the data:

1. Holding Tine: All criteria met

2. GC/MS Tune: All criteria met.

3. Calibration:

Semivolatile Analysis Calibration:

Instrument T was used to perform the semivolatile analysis.
Calibration results for this instrument is as follows:

Instrument T
i

Initial: 6/11/90, 1 compound, benzoic acid, has a percent relative
standard deviation (XRSD) > 30X.

Impact on data: No samples were quantitated on this initial
calibration. ,i
Continuing: 6/12/90, 1 compound, benzoic acid, has a percent
deviation (XD) > 25X.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with XD •> 25X should be qualified as
follows: detected compound values should be estimated for benzoic
acid. The samples potentially impacted are SB4-SS3, SB4-SS3A,
SB4-SS3MS, and SB4-SS3MSD. Benzoic acid was not detected in any
of these samples.

Instrument Z

Initial: 6/7/90, Meets criteria.

Continuing: 6/7/90, 1 compound, 4-chloroaniline,, has a percent
deviation (XD) > 25X.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with XD > 25X should be qualified as
follows: detected compound values should be estimated for 4-
chloroanilne. The samples potentially impacted are MW1-GW2 and
MW2-GW2. 4-Chloroaniline was not detected in any of these
samples.

4. Blanks:

The intent of blank analysis results are to evaluate the potential of
contamination contribution by the sampling and/or analytical process.
Both field blanks and laboratory blanks are included in this data
package. The compound bis(2-ethylhexyl)phthalate was detected at 53



ug/Kg in laboratory blank SBLK71. This would result in a 'considered
nondetect' value of 530 ug/Kg for associated samples. It should be
noted that, although this blank was extracted on the same day as the
samples, this reagent blank is not the associated blank for the
semivolatile extraction sequence.

5. . Surrogate Spike:

Water Matrix:

Surrogate recovery windows created from EPA Contract Laboratory Program
data base. All samples and field blanks for the water matrix had high
acid surrogate recoveries. Due to lack of sample, reextractions were
not done.

Impact on data: All positive results for the acid fraction should be
considered estimated for the following samples: MW1-GW2 and MW2-GW2. No
compounds from the acid fraction were detected.

Soil Matrix:

All surrogates for the reagent blank SBLK74 were less than 10X.

Impact on data: The laboratory submitted another reagent blank, SBLK71,
which was extracted on the same day as the soil samples SB4-SS3 and SB4-
SS3A; however, this blank was not associated with the extraction
sequence of these soil samples. Although the use of SBLK71 is
questionable with respect to determining contamination contribution from
the extraction process, it is in the reviewers judgement that this
represents an isolated occurrence and does not reflect a fundamental
problem with the extraction process.

6. Matrix Spike/Matrix Spike Duplicate:

The matrix spike SB4-SS3MS had a low recovery for n-nitroso-di-
propylamine. In addition, the relative percent deviations (RPDs) were
noncompliant for both acid and base neutral matrix spike compounds.

Impact on data: Although this could reflect poor precision for the
analytical process. It is in the reviewers judgement that there is no
impact on the data.

7. Field Duplicates:

The field duplicates for the soil matrix are SB4-SS3 and SB4-SS3A. No
target compounds were detected in ether sample.

8. Internal Standard (IS) Performance: All criteria met.

9. TCL Compound Identification: All criteria met.
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10. Compound Quantitation and Reported Detection Limits:

Instrument detection limits were not submitted. Quantitation limits
were met except for reagent blank SBLK71. This reagent blank's
quantitation limit should be increased by 1.053.

11. Tentatively Identified Compounds: All criteria met.

12. System Performance: All criteria met.
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ICF KAISER

ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O31-I2O7
7O3/934-33OO

TO: Claudia Brand

FROM: Jay Kuhn

SUBJECT: Arrowhead Plating Site, Data Validation, 1 Soil Boring Sample, 4
Water Samples, Volatile Organic Analysis, Versar Inc., Virginia.

Reference: Validation 11, Versar Control Number 2749 and 2753, Soil Boring

A level I validation was performed on the organic analytical data from 1 soil
boring sample and field blanks collected at the Arrowhead Plating Site as part
of the Remedial Investigation/Feasibility Study. The samples were analyzed
for EPA Target Compound List (TCL) volatile organics by Versar Inc.,
Springfield, Virginia. Validation was performed in accordance with the EPA
Functional Guidelines for Evaluating Organics Analyses (February 1, 1988). A
copy of the checklist has been provided as an attachment for your information.

The samples included in the data package are the following.

SB20-SS7 (12-141) Equipment Blank 3
Trip Blank Equipment Blank 4

Trip Blank 13

Overall Assessment of Data for Samples Evaluated:

1. The quantitation of acetone should be qualified as estimated for sample
SB20-SS7.

2. The detected concentration of acetone in sample SB20-SS7 should be
considered non-detected.
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The following criteria were reviewed in validating the data:

1. Holding Time: All criteria met

2. GC/MS Tune: All criteria met.

3. Calibration:

Instruments U and Y were used to perform the volatile analysis.
Calibration results for each instrument are as follows.

Instrument U

Initial: 5/21/90, 1 compound, bromomethane, has a relative standard
deviation (XRSD) > 30%.

Impact on data: None

Continuing:. 5/23/90, 2 compounds, acetone and bromoform, have a XD >
25X.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with percent deviation (XD) > 25% should be
qualified as follows: detected compound values for acetone and bromofom
should be estimated. The sample potentially impacted is SB20-SS7. The
result for acetone in SB20-SS7 should be qualified as estimated.

Instrument Y

Initial: 5/22/90, meets criteria.

4. Blanks:

The intent of blank analysis results are to evaluate the potential of
contamination contribution by the sampling and/or analytical process.
Both field blanks and laboratory blanks are included in this data
package. No contamination was found in laboratory blanks. Acetone at a
concentration of 9 ug/L was detected in the Trip Blank received into the
laboratory on 5/16/90. In the associated samples any detected values of
acetone would be considered non-detect at a concentration up to 90 ug/L.

Impact on data: The detected concentration of acetone in sample SB20-SS7
should be considered non-detected.

5. Surrogate Spike:

Surrogate recovery windows created from EPA Contract Laboratory Program
data base. All surrogate recoveries are compliant.

6. Matrix Spike/Matrix Spike Duplicate:



No matrix spike/matrix spike duplicate was done with this analytical
sequence.

7. Field Duplicates:

No field duplicates were done with this analytical sequence.

8. Internal Standard (IS) Performance: All criteria met.

9. TCL Compound Identification: All criteria met.

10. Compound Quantitation and Reported Detection Limits:

Instrument detection limits were not submitted. Quantitation limits
were met.

11. Tentatively Identified Compounds: All criteria met.

12. System Performance: All criteria met.
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ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O31-12O7
7O3/934-33OO

TO: Claudia Brand

FROM: Davida Parker Trumbo

DATE: July 11,1990

SUBJECT: Arrowhead Plating Site, Data Validation, 25 Soil Samples for Inorganic Analysis, Versar Inc,
______Control Nos. 2327, 2338, 2349________________________________

A data validation was performed on the inorganic analytical data from 25 soil samples collected at the
Arrowhead Plating Site as part of the remedial investigation/feasibility study. The samples were analyzed
in accordance with EPA Contract Laboratory Program protocols for cyanide and in accordance with SW-
846 protocols for the following metals:

Aluminum Chromium Mercury Sodium
Barium Copper Potassium Zinc
Calcium Iron Nickel
Cadmium Lead Silver

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

SB8-S2 SB12-S2 SS27 SS38
SB8-S3 SB3-S1 SS28 SS39
SB8-S3 SS21 SS32
SB8-S3A SS22 SS33
SB10-S3 SS23 SS34
SB11-S2 SS24 SS35
SB11-S2 SS25 SS36
MW4 GW1 SS26 SS37

Overall Data Assessment: The overall laboratory performance met quality control criteria with the
following exceptions:

1. Cyanide detection limits should be considered estimated due to extended holding times above the CLP
recommended holding period of 12 days.

2. Aluminum results should be considered approximate in all soil boring samples due to the elevated
percent recoveries associated with the matrix spike samples.

ftB3029B2



i Data Validation
Control Nos: 2327, 2338, and 2349
Page 2 of 4

3. Assessment of quality control blank sample indicated that several analytes were determined in the blank
at concentration greater than the instrument detection limit (IDL). Sample nssults less than five time
the largest amount of contamination found in any blank associated with the sample should be treated as
highly suspect due to the possibility of false positives. The analytes and associated samples which are
impacted by this condition have been provided below.

Calcium SB12-S2
l

Copper SB10-S3 SB11-S2 SB12-S2 SB12-2A
SB13-S1 SB8-S2 SB8-S3A SB8-S3
SB9-S1 SS24 SS28
SS33 SS35 SS39 !

Lead SB8-S2 SB9-S1 SS21
SS22 ' SS23 !

i

4. Sample results which require qualification based upon laboratory precision performance are listed
below.

Sample Type Analvte

Soil Boring Sodium

Surface Soil Aluminum
Chromium «
Iron ,
Potassium
Sodium . j

5. Field sampling precision was assessed through the evaluation of duplicate samples collected in the field.
Barium, calcium, chromium, iron, lead, and sodium results should be considered estimated in the soil
boring samples due to poor recoveries associated with duplicate data.

6. Copper and sodium results should be estimated in soil boring samples due to serial dilution variances
which indicate chemical or physical interferences associated with ICP matrix effects.
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Data Validation
Control Nos: 2327, 2338, and 2349
Page 3 of 4

The following criteria were reviewed during the data validation:

1. Holding Times: All criteria were met with the exception of cyanide which was extracted within 14 days
and analyzed 14 days later. The cyanide results should be considered estimates and biased on the low
side.

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: The following blank contamination and potentially affected samples are summarized
below. The actual impacted samples have been identified in the action section and in the overall data
assessment.

Blank Contaminant Concentration (us/I) Samples

JCCB1 Lead 18.1 SB8-S3A
SB9-S1
SS21

' . SS22
SS23

2CCB2 Aluminum 58.1 2224 SS32
Calcium 46.7 SS25 SS33
Copper 52.6 SS26 SS34
Sodium 26.1 SS27 SS35

SS28

3PBS1 Aluminum 55.3 All Samples
Calcium 36.6
Copper 13.8

PBS2 Aluminum 43.7 All Samples
Calcium 43.2
Copper 8.06
Sodium 71.8

1 Continuing Calibration Blank
2 Preparation Blank Soil

Action: The following analytes were detected in the noted samples at concentration less than five
times the contamination level detected in the highest associated blank:

Analvte Samples
Calcium SB12-S2
Copper SB8-S2 SB11-S2 SS28

SB8-S3 SB12-S2 SS33
SB8-S3A SB12-2A SS35
SB9-S1 SB13-S1 SS39
SB10-S1 SS24



<Data Validation
!Control Nos: 2327, 2338, and 2349
Page 4 of 4

Action:(cont). The following analyte was detected in the noted samples at concentration less than five
times the contamination level detected in the highest associated blank:

Lead SB8-S2
SB9-S1
SS21
SS22
SS23 ,

4. ICP Interference Check Sample: All criteria were met.

5. Matrix Spike Sample Analysis: Samples SB8-S3 and SS-23 were evaluated to determine laboratory
performance on spiked samples. The analytes and recommended action for all samples are indicated
below.

I

Sample Analvte Recovery Action

SB8-S3 Aluminum 136 Estimate Soil Boring Results'
Silver 47.7 Accept

SS-23 Calcium NC None required
Silver 46.9 Accept

6. Laboratory Precision Evaluation: Duplicate analysis was performed on sample SB8-S3 and SS-23.
The percent recovery for SB8-S3 duplicate samples were in control with the exception of sodium which
had a percent relative difference (RPD) of 89.4% indication poor laboratory precision. Sodium results
should be qualified as estimated. Several RPDs were out-of-control for sample SS-23 including
aluminum, chromium, iron, potassium, and sodium. Sample results for these analytes should be
estimated.

7. Field Precision Evaluation: SB8-S3 and SB12-S2 were the duplicate samples collected for this
sampling event. Several analytes exhibited elevated RPDs including barium, calcium, lead, and sodium
for SB12-S3 and barium, chromium, and iron for SB8-S3.

8. Laboratory Control Sample: Metals were analyzed by SW-846 methods which do not specify the
evaluation of laboratory control samples. Since cyanide was processed using contract laboratory
program (CLP) protocols the results should have been evaluated, but the necessary information was
not included in the data package.

9. Standard Additions/Furnace Atomic Absorption Analysis (GFAA): GFAA analysis not required for
soil samples.

10. Serial Dilution Results: The serial dilution results did not agree within 10% of each other for copper
and sodium in the soil boring samples indicating chemical or physical interferences associated with
matrix effects. The resultant sample concentrations should be considered estimated for soil boring
samples.
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ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O3M2O7
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TO: Claudia Brand

FROM: Davida Parker Trumbo

DATE: July 10, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 26 Soil and 2 Water Samples for Inorganic
________Analysis, Versar Inc., Control No. 2753_________________

A data validation was performed on the inorganic analytical data from 26 soil and 2 water samples
collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility study. The
samples were analyzed in accordance with EPA Contract Laboratory Program protocols for cyanide
and in accordance with SW-846 protocols for copper and zinc.

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

SB15-SS1 SB16-SS4 SB17-SS1 SB18-SS1
SB15-SS2 SB16-SS5 SB17-SS2 SB18-SS2
SB15-SS3 SB16-SS6 SB17-SS3 SB18-SS3
SB15-SS4 SB16-SS7 SB17-SS4 SB18-SS4
SB16-SS1 SB16-SS8 SB17-SS5 SB18-SS5
SB16-SS2 SB16-SS9 SB17-SS6 SB18-SS6
SB16-SS3 SB16-SS10

Equipment Blank #3
Equipment Blank #4

Overall Data Assessment: The overall laboratory performance met quality control criteria with the
following exceptions:

1. The cyanide holding times exceeded the recommended time of 12 days. Due to the fact that
soil cyanide holding times are based upon water criterion, it is recommended that the
detection limits be considered estimates and that the potential for false negatives is high.

2. Copper results for the SB16 samples should be considered estimated due to accuracy
problems associated with the matrix spike and precision problems associated with the
duplicate recovery. Sample results may have the tendency to be biased low as a result of the
matrix spike assessment.

3. Zinc values for the SB16 series samples should be approximated due to to chemical or
physical interferences associated with the method.
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Data Validation
Control No: 2753
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The following criteria were reviewed during the data validation:

1. Holding Times: All criteria were met with the exception of the cyanide analysis, which
exceeded the recommended water 14 day holding time. The resultant values should be
considered estimates. .

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: The following blank contamination and potentially affected samples are
summarized below:

Blank Contaminant Concentration Impacts
(ug/L)

1ICB Potassium 963 Water Samples;

2CCB1 Calcium 7.4 Water Samples
Chromium 6.4
Potassium 1192

i

CCB2 Chromium 6.6 Water Samples
Potassium 1281
Sodium 33.8

3PBW Calcium 8.4 Water Samples
Sodium 32.0

4PBS Copper 0.3 Soil Samples

Equipment Iron 26.7 Soil Samples
Blank #3 Sodium 153

Equipment Aluminum 142 Soil Samples
Blank #f Calcium 51.4

Chromium 6.9
Sodium 101-r^-«*ws___________________caaz._____...._. ....__________....______„.______„.________,««M«̂ __»̂ M«̂ B«Wl>MIÎ .̂̂ «̂ ÛBXÂ BHM̂ â «M̂ —̂—̂ ^̂

1 Initial Calibration Blank
2 Continuing Calibration Blank
3 Preparation Blank Water
4 Preparation Blank Soil

Action: Since the only analysis performed on samples was for cooper and zinc, the additional
analytes detected do not affect sample results.

4. ICP interference Check Sample: All criteria were met.

5. Matrix Spike Sample Analysis: Samples SB16-SS3 and SB18-SS3 were evaluated to
determine laboratory performance on spiked samples. All criteria were met with the exception
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of copper for SB16-SS3. All of the SB16 samples were processed during the time the
precision problems occurred.

6. Laboratory Precision Evaluation: Duplicate analysis was performed on samples SB15-SS4,
SB16-SS3, and SB18-SS3. All criteria were met for samples SB15 and SB18. The criteria
were not met for cooper and zinc analysis performed on SB16-SS3. All of the SB16 samples
were processed during the time the precision problems occurred.

7. Field Precision Evaluation: Field duplicate samples were not included in this package.

8. Laboratory Control Sample: Metals were analyzed by SW-846 methods which do not specify
the evaluation of laboratory control samples. Since cyanide was processed using contract
laboratory program (CLP) protocols the results should have been evaluated, but the necessary
information was not included in the data package.

9. Standard Additions/Furnace Atomic Absorption Analysis: Equipment blanks were analyzed
using this the GFAA method and all criteria were met.

10. Serial Dilution Results: All criteria were met with the exception of zinc. The sample
concentration should be estimated for zinc based upon this assessment.
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TO: Claudia Brand i

FROM: Davida Parker Trumbo

DATE: July 10, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 1 Water and 10 Soil Samples for Inorganic
________Analysis, Versar Inc., Control Nos. 2289 and 2309

A data validation was performed on the inorganic analytical data from 1 water and 10 soil samples
collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility study. The
samples were analyzed in accordance with SW-846 protocols for cyanide and the following metals:

Aluminum Chromium Mercury Sodium
Barium Copper Potassium Zinc
Calcium Iron Nickel
Cadmium Lead Silver

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has: been provided for your
information as an attachment to this report.

The following samples were included in this data package:

SB1-S4 SB6-S2
SB2-S7 SB6-S4
SB3-S4 SB7-S3
SB5-S1 SB7-S4
SB5-S4 Equipment Blank
SB6-S1 :

Overall Assessment of Data: The overall laboratory performance met quality control criteria with the
following exception:

1. Sample refute for aluminum, calcium, potassium, and zinc may have the tendency to be
biased low due to percent recoveries associated with the matrix spike.

2. Barium results in aN samples should be considered estimated due to poor laboratory precision
associated with this analyte.

3. The potential for physical or chemical interferences exists for sodium arid zinc analyses and
sample results should be considered estimated.
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4. Sodium results for SB1-S4, SB2-S7, S83-S4, SB5-S1, and SB6-S4 have the potential for being
false posuVes due to contamination associated with the preparation blank.

The following criteria were reviewed during the data validation:

1. Holding Times: All criteria were met.

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: The following blank contamination and potentially affected samples are
summarized below:

Blank Contaminant Concentration (uo/L) Impact

1ICB Calcium 19.5 All Samples
Copper 4.1
Silver 3.2

2CCB1 Calcium 11.3 SB6-S2
Copper 6.8 SB6-S4
Iron 9.6 SB7-S3

SB7-S4

CCB2 Copper 4.6 All Samples
Iron 25.8

3PBS1 Aluminum 120 All Samples
Calcium 95.9
Iron 50.8
Sodium 37.9

Equipment Aluminum 8.5 All Samples
Blank Sodium 8.0

1 Initial Calibration Blank
2 Continuing Calibration Blank
3 Preparation Blank Soil

Action: Afthough the contaminants identified in the initial and calibration blanks are above the
instrument detection limit (IDL) the sample concentrations for calcium, copper, and iron are
highly elevated and sample results would not be impacted from these constituents. Silver was
detected, below the IDL in all samples, therefore no action is warranted.

Contamination in the preparation blank is negligible with the exception of sodium in the
following samples: SB1-S4, SB2-S7, SB3-S4, SB5-S1, SB5-S4, SB6-S4. The sodium results in
these samples may potentially be false positive results.

ftR3Q2990
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The efficiency of the decontamination procedures was evidence through the evaluation of the
equipment blank sample results. The noted contamination did not adversely impact samples
and indicated good decontamination procedures.

4. ICP Interference Check Sample: All criteria were met.

5. Matrix Spike Sample Analysis: The spike recoveries for SB7-S3 had the following analytes
out-of-control either less than 75% and greater than 125%:

Analvte % Recovery
i

Aluminum 71.6
Calcium 72.7
Iron 168
Potassium 71.7
Zinc 64.6

Action: The recovery results indicate that the accuracy for the noted constituents were not in
control and results for these analytes may have the tendency to be biased low. The
assessment does not apply to the iron results due to the fact that the sample concentration
was greater than 4 times the spike result. It should also be noted that the SW-846 criterion for
matrix spikes does not require spiking for sample concentrations greater than 0.1%, which
would be the case for aluminum and potassium (with the exception oi sample SB3-S4).

6. Laboratory Precision Evaluation: Duplicate analysis was performed on sample SB7-S3. The
relative percent difference was greater than 35% for barium indicating that the laboratory
precision for this analyte was not within control. All sample results should be estimated for
this analyte.

7. Field Precision Evaluation: Not applicable. Duplicate samples were not collected during this
sampling event.

8. Laboratory Control Sample: Metals were analyzed by SW-846 methods which do not specify
the evaluation of laboratory control samples, but the laboratory submitted the appropriate form
and alt analytes were in control. Since cyanide was processed using contract laboratory
program (CLP) protocols the results were evaluated and determined to be in control.

9. Standard Additions/Furnace Atomic Absorption Analysis (GFAA): Samples were not
analyzed using GFAA.

1 o. Serial DMgtfon Reaulte: AH criteria were met with the exception of sodium and zinc. The
sample results should be approximated for these analytes in the samp'les.

18302991
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TO: Claudia Brand

FROM: Davida Parker Trumbo

DATE: July 11, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 15 Soil Samples for Inorganic Analysis, Versar
________Inc., Control No. 2749_________________________________

A data validation was performed on the inorganic analytical data from 15 soil samples collected at the
Arrowhead Plating Site as part of the remedial investigation/feasibility study. The samples were
analyzed in accordance with EPA Contract Laboratory Program protocols for cyanide and in
accordance with SW-846 protocols for copper and zinc.

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

SB19-SS1 SB20-SS1 SB20-SS7
SB19-SS2 SB20-SS2
SB19-SS3 SB20-SS3
SB19-SS4 SB20-SS4
SB19-SS5 SB20-SS5
SB19-SS6 SB20-SS5A
SB19-SS7 SB20-SS6

Overall Data Assessment: The overall laboratory performance met quality control criteria with the
following exceptions:

1. Cyanide detection limits should be considered approximate due to the extended holding time.

2. Copper was detected in the quality control blanks. Samples with copper concentrations less
than five time the amount detected in the sample should be considered highly suspect the
data should be qualified with the statement that the value was not detected above the sample
quantitation limit. Affected samples include:

SB19-SS1 SB19-SS2 SB19-SS3 SB19-SS4
SB19-SS7 SB20-SS1 SB20-SS2 SB20-SS3
SB20-SS6

3. Zinc results should be considered estimated due to chemical or physical interferences
associated with method matrix effects.

IB3029S2
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The following criteria were reviewed during the data validation:

1. Holding Times: Ail criteria was met with the exception of cyanide, which was analyzed
approximately 26 days after sample collection. All cyanide results should be considered
estimated.

i

2. Initial and Continuing Calibration Verification: All criteria met.

3. Blank Analysis: Copper was detected in the continuing calibration blank at 1.5 ug/L and the
preparation blank at 15.9 ug/L Samples with copper concentration reported less than five
times the preparation blank concentration include:

SB19-SS1 SB19-SS2 SB19-SS3 SB19-SS4
SB19-SS7 SB20-SS1 SB20-SS2 SB20-SS3
SB20-SS6

i

4. ICP Interference Cheek Sample: All criteria met. ;i
5. Matrix Spike Sample Analysis: Sample SB20-SS5 was evaluated to determine laboratory

performance on spiked samples and all criteria was met
*

6. Laboratory Precision Evaluation: Duplicate analysis was performed on sample SB20-SS5.
All criteria was met.

7. Field Precision Evaluation: Duplicate samples were not included in this package.i, i
8. Laboratory Control Sample: Metals were analyzed by SW-846 methods which do not specify

the evaluation of laboratory control samples. Since cyanide was processed using contract
laboratory program (CLP) protocols the results should have been evaluated, but the necessary
information was not included in the data package.

i
9. Standard Additions/Furnace Atomic Absorption Analysis: All analyses were performed by

ICP, therefore this method was not applicable.

10. Serial Dilution Results: Zinc results in all samples should be considered estimated due to
chemical or physical interferences associated with the sample matrix.
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TO: Claudia Brand

FROM: Davida Parker Trumbo

DATE: July 12, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 2 Soil and 4 Water Samples for Inorganic
__________Analysis, Versar Inc., Control No. 2763______________________ __

A data validation was performed on the inorganic analytical data from 2 soil and 4 water samples
collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility study. The
samples were analyzed in accordance with EPA Contract Laboratory Program protocols for cyanide
and in accordance with SW-846 protocols for the following metals:

Aluminum Chromium Mercury Sodium
Barium Copper Potassium Zinc
Calcium Iron Nickel
Cadmium Lead Silver

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

samples in this data package included:

MW1-GW2 MW2-GW2 SB4-SS3
MW1-GW2 F MW2-GW2 F SB4-SS3A

Overall Data Assessment: The overall laboratory performance met quality control criteria with the
following exceptions:

1. Cyanide samples were analyzed approximately 25 days after sample collection. The detection
limits for this analyte should be considered elevated, indicating the potential for false negatives.
Results for MW1-GW2 and MW2-GW2 should be rejected, and soil boring sample results should
be considered approximate.

2. Silver results are rejected for all monitoring well samples due to poor recoveries associated with
the matrix spike. The potential for false negatives exists due to elevated detection limits.

4. Nickel and potassium results in the water samples and copper results in soil samples should be
approximated due to variances associated with the laboratory duplicate analysis.

5. Calcium, chromium, nickel, sodium, and zinc duplicate results in samples SB4-SS3 and SB4-
SS3A exhibited significant variances. This could be attributable to several factors including the
non-homogeneity of the sample. Results for the analytes in theses samples may therefore be
viewed as approximate.
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6. Sodium and zinc results are approximated in soil boring samples SB4-SS3 and SB4-SS3A due to
chemical or physical interferences associated with the ICP analysis.

The following criteria were reviewed during the data validation:

1. Holding Times: All criteria were met with the exception of cyanide which was analyzed after the
recommending holding period of 14 days. Cyanide results for water samples should be rejected
and soil boring results should be considered approximate.

2. Initial and Continuing Calibration Verification: All criteria met.
l

3. Blank Analysis: All criteria were met.

4. ICP Interference Check Sample: All criteria were met.

5. Matrix Spike Sample Analysis: The spike recovery for MW1-GW1 was 9% and suggests
accuracy problems. The results for silver in all water samples should be rejected due to the
potential for false negatives. All criteria were met for soil boring samples.

6. Laboratory Precision Evaluation: All criteria were met for water samples with the exception of
nickel and potassium. The results for these analytes should be approximated in all samples. All
criteria were met for soil samples with the exception of copper suggesting that all soil samples be
approximated for that analyte.

i
i _

7. Field Precision Evaluation: Duplicate samples were collected for soil boring samples and large
variances between sample results were obtained for the following analyte: calcium, chromium,
nickel, sodium, and zinc. The results for these analytes may be considered approximate.

8. Laboratory Control Sample: Metals were analyzed by SW-846 methods which do not specify
the evaluation of laboratory control samples, but the laboratory submitted the appropriate form
and all analytes were in control. Since cyanide was processed using contract laboratory program
(CLP) protocols the results were evaluated and determined to be in control.

9. Standard Additions/Furnace Atomic Absorption Analysis (GFAA): All criteria were met.

10. Serial Dilution Results: All criteria were met for the water samples. Sample results should be
approximated for sodium and zinc results in the soil boring samples due to chemical or physical
interferences encountered during ICP analysis, approximated for these analytes in the samples.
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TO: Claudia Brand

FROM: Jay Kuhn

DATE: August 29, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 2 Soil Boring Samples,
Reextractions, Semivolatile Organic Analysis, Versar Inc.,
Virginia.

REFERENCE: Validation 17, Versar Control Number 2309 and 2338, Soil Boring

A level I validation was performed on the organic analytical data from 3 soil
boring samples collected at the Arrowhead Plating Site as part of the Remedial
Investigation/Feasibility Study. The samples were analyzed for EPA Target
Compound List (TCL) semivolatile organics by Versar Inc., Springfield,
Virginia. Validation was performed in accordance with the EPA Functional
Guidelines for Evaluating Organics Analyses (February 1, 1988). A copy of the
checklist has been provided as an attachment for your information.

The samples included in the data package are the following.

SB6-S4 (15-17') SB12-S2A

Note: These samples are designated SB6-S4RE and SB12-S2ARE within the data
package as a result of being reextractions.

Overall Assessment of Data for Samples Evaluated:

1. All nondetect data for SB6-S4 and SB12-S2A should be considered
estimated.

2. As a result of Gel Permeation Chromatography (GPC) procedure-on sample
SB6-S4 the method detection limits are increased by a factor of two.

ftR302996



The following criteria were reviewed in validating the data:

1. Holding Time:

These are reextracted samples which exceed the holding time by more than
thirty days.

Impact on data: All nondetect data for SB6-S4RE and SB12-S2ARE should be
t considered estimated.

2. GC/MS Tune: All criteria met.

3. Calibration:

Semivolatile Analysis Calibration:

Instrument Z was used to perform the semivolatile analysis.
Calibration results for this instrument are as follows:

Instrument Z
i

Initial: 6/7/90, Meets criteria.

Continuing: 6/13/90, 1 compound, 3-nitroaniline, has a percent
deviation (%D) > 25%.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with %D > 25% should be qualified as
follows: detected compound values should be estimated. The sample
potentially impacted is SB12-S2ARE. No compounds were detected in
this sample therefore, no qualification of the data is warranted.

I
Continuing: 6/14/90, 1 compound, 3-nitroaniline, has a %D > 25%.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with %D > 25% should be qualified as
follows: detected compound values should be estimated. The sample
potentially impacted is SB6-S4RE. No compounds were detected in
this sample therefore, no qualification of the data is warranted.

4. Blanks: ,

The intent of blank analysis results are to evaluate the potential of
contamination contribution by the sampling and/or analytical process.
Both field blanks and laboratory blanks are included in this data
package. No contamination was found in laboratory or trip blanks.

5. Surrogate Spike:
l

Surrogate recovery windows created from EPA Contract Laboratory Program
data base. Sample SB6-S4RE has the following compound.; with
noncompliant recoveries: nitrobenzene-d5 (12%), 2-fluorobiphenyl (13%),
phenol-d5 (12%), 2-fluorophenol (12%), and 2,4,6-tribromophenol (12%).

11302997



Impact on data: All detected values would be considered estimated. No
target compounds were detected; therefore, no qualification of the data
with respect to surrogate recovery is warranted.

6. Matrix Spike/Matrix Spike Duplicate:

No MS/MSD was done with this analytical sequence.

7. Field Duplicates:

No field duplicates were done with this analytical sequence.

8. Internal Standard (IS) Performance: All criteria met.

9. TCL Compound Identification: All criteria met.

10. Compound Quantitation and Reported Detection Limits:

Instrument detection limits were not submitted. As a result of a Gel
Permeation Chromatography (GPC) procedure on sample SB6-S4RE the method
detection limits are increased by a factor of two.

11. Tentatively Identified Compounds: All criteria met.

12. System Performance: All criteria met.

IB302998
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TO: Claudia Brand

FROM: Jay Kuhn

DATE: March 17, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 2 Sediment Samples,
Soil Samples, Volatile Organic Analysis, General Physics
Laboratory, Gaithersburg, Maryland.

A level I validation was performed on the organic analytical data from 2
sediment samples and 4 soil samples collected at the Arrowhead Plating Site as
part of the Remedial Investigation/Feasibility Study. The samples were
analyzed for EPA Target Compound List (TCL) volatile organics by General
Physics Laboratory, Gaithersburg, Maryland. Validation was performed in
accordance with the EPA Functional Guidelines for Evaluating Organics Analyses
(February 1, 1988). A copy of the checklist has been provided as an
attachment for your information.

The samples included in the data package are the following.

Sediment Samples; Soil Samples;

MF-SD1 SB21-S3
SF-SD1 SB21-S5 ;

SB21-S6
SB22-S3 !

Overall Assessment of the Data for the Samples Evaluated:

1. The detection of methylene chloride and acetone in the laboratory blank,
VBLKL, results in the detected values of methylene chloride and acetone
to be considered non-detect in the samples MF-SD1 and SF-SD1.

2. The detection of methylene chloride in the laboratory blank, VBLKD,
results in the detected values of methylene chloride to be considered
non-detect in the following samples: SB21-S3, SB21-S5, SB21-S6, and
SB22-S3. ,

3. The detection of benzene in the laboratory blank, VBDCD, results in the
detected values of benzene to be to be considered nondetect in the
samples SB21-S3 and SB22-S3.

i

4. Due to the substantial deviation in the continuing calibration response



of chloromethane, the method detection limit for chloromethane should be
considered estimated for the following samples: SB21-S3, SB21-S5, SB21-
S6, and SB22-S3.
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FROM: Davida Parker Trumbo

DATE: April 9, 1991
i|

SUBJECT: Arrowhead Plating Site, Data Validation, 1 Soil and 18 Water Samples for Inorganic Analysis,
General Physics, Case No. KAISR1

A data validation was performed on the inorganic analytical data from 1 soil and 18 water samples
collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility study. The samples
were analyzed in accordance with EPA Contract Laboratory Program protocols for cyanide and the
following metals:

Aluminum Chromium Mercury Sodium
Barium Copper Potassium Zinc
Calcium Iron Nickel
Cadmium Lead Silver

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

M11GWD M12GWD M13GWD M1GWD
M2GW3D M3GW3D M4GW3D M5GW3F
M6GW3F MW11GW MW12GW MW13GW
MW1GW3 MW2GW3 MW3GW3 MW4GW3
MW5GW3 MW6GW3 SB23S1

\
Overall Data Assessment: The overall laboratory performance met quality control criteria with the
following exception:

i
1. Assessment of quality control blank samples indicated that several analytes were determined in blanks

at concentrations greater than the instrument detection limit (IDL). Sample results less than five
time the largest amount of contamination found in any blank associated with the sample should be
treated as though the analyte was not detected above the sample detection limit. The analytes and
the associated impacted samples are provided below.

Aluminum: M12GWD

Calcium: M4GW3D M5GW3F MW5GW3

Copper; M11GWD M12GWD M13GWD M1GW3D
M2GW3D M3GW3D M4GW3D M5GW3F
M6GW3F MW11GW MW12GW MW13GW
MW1GW3 MW2GW3 MW3GW3 MW5GW3
MW6GW3
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1. Assessment of Quality Control Blanks (continued)

Mercurv: MIGW3D M2GW3D M3GW3D M4GW3D
M5GW3F M6GW3F MW1GW3 MW2GW3
MW3GW3 MW4GW3 MW5GW3 MW6GW3

Potassium: M12GWD M13GWD M1GW3D M2GW3D
M3GW3D M4GW3D M5GW3F M6GW3F
MW11GW MW12GW MW13GW MW1GW3
MW2GW3 MW3GW3 MW4GW3 MW5GW3
MW6GW3

Sodium: SB23SI

2. The results for copper, lead, mercury, and silver should be estimated for all aqueous samples.
Barium, copper, and lead results should be estimated in the soil sample. Silver results should be
rejected due to poor recoveries.

3. Iron results should be qualified as estimated in water samples to due to poor recoveries associated
with laboratory precision.

4. Copper results have been qualified in MSGW3F due to a low correlation associated with the method
of standard additions.

5. The aluminum result should be qualified in the soil sample due to potential chemical or spectral
interference.
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The following criteria were reviewed during the data validation:

1. Holding Times: All criteria were met.

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: The following blank contamination and potentially impacted samples are
summarized below:

Blank Contaminant Concentration Samples

1ICV Copper 1.0 ug/L Water
1.7 mg/kg Soil

Potassium
480 ug/L Water

Sodium i
255 ug/L Water

2CCV1 Copper 2.7 ug/L Water
Potassium 2320 ug/L
Sodium 285 ug/L

CCV2 Potassium 3080 ug/L Water
Sodium 210 ug/L

CCV3 Copper 2.7 mg/kg Soil
Iron -39.6 mg/kg
Mercury 0.2 mg/kg
Potassium 4630 mg/kg
Sodium 450 mg/kg

CCV4 Copper 1.4 mg/kg Soil
Sodium 500 mg/kg

3PBW Copper 0.7 ug/L Water
Mercury 0.2 ug/L
Potassium 144 ug/L

Rinse Calcium 125 ug/L Water
Copper 5.0 ug/L
Potassium 3520 ug/L
Sodium 395 ug/L

1 Initial Calibration Verification
2 Continuing Calibration Blank
3 Preparation Blank Water
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3. Blank Analysis: (continued)

Action:

The following sample results for the noted analytes may be attributable to blank contamination^
encountered during either the sampling or analysis event due to the fact that the constituent was detected
at a concentration less than five times the blank contamination:

Aluminum: M12GWD

Calcium: M4GW3D M5GW3F MW5GW3

Copper: M11GWD M12GWD M13GWD M1GW3D
M2GW3D M3GW3D M4GW3D M5GW3F
M6GW3F MW11GW MW12GW MW13GW
MW1GW3 MW2GW3 MW3GW3 MW5GW3
MW6GW3

Mercury; M1GW3D M2GW3D M3GW3D M4GW3D
M5GW3F M6GW3F MW1GW3 MW2GW3
MW3GW3 MW4GW3 MW5GW3 MW6GW3

Potassium: M12GWD M13GWD M1GW3D M2GW3D
M3GW3D M4GW3D M5GW3F M6GW3F
MW11GW MW12GW MW13GW MW1GW3
MW2GW3 MW3GW3 MW4GW3 MW5GW3
MW6GW3

Sodium: SB23S1

4. ICP Interference Check Sample: All criteria were met.

5. Matrix Spike Sample Analysis: The following spike samples had analytes, out-of-control either less
than 75% and greater than 125%:

Sample Analvte % Recovery

MW1GW3D Copper 49.8
Lead 74
Mercury 65.7
Silver 51.5

MW1GW3S Copper 48.4
Lead 74
Mercuiy 45.5
Silver 51.2

S830300U
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5. Matrix Spike Sample Analysis:(continued)

SB2341 Barium 402
Copper 43.3 .
Lead 55.6
Silver 0

Action: The results for copper, lead, mercury, and silver should be estimated for all aqueous samples.
• Barium, copper, and lead results should be estimated in the soil sample. Silver results should be
rejected due to poor recoveries.

6. Laboratory Precision Evaluation: Duplicate analysis was performed on samples MW1GW3 and
SB23S1. The percent recovery for aqueous duplicate samples were in control with the exception of
iron. Iron results should be qualified as estimated for water samples. The soil duplicate sample
results were in control.

7. Field Precision Evaluation: Duplicate samples were not collected during this sampling event

8. Laboratory Control Sample: All criteria were met.

9. Standard Additions/Furnace Atomic Absorption Analysis: All criteria were met with the exception of
M5GW3F, which had a correlation of 0.9896 for copper. The copper result for this sample has been
qualified as estimate.

10. Serial Dilution Results: Chemical or physical interferences were encountered for the analyses of
aluminum in soil. The aluminum soil sample result should be considered estimated.
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FROM: Davida Parker Trumbo

DATE: April 9, 1991

SUBJECT: Arrowhead Plating Site, Data Validation, 4 Soil and 12 Water Samples for Inorganic Analysis,
______General Physics, Case No. KAISR3_______________________________

A data validation was performed on the inorganic analytical data from 4 soil and 12 water samples
collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility study. The samples
were analyzed in accordance with EPA Contract Laboratory Program protocols for cyanide and the
following metals:

Aluminum Chromium Mercury Sodium
Barium Copper Potassium Zinc
Calcium Iron Nickel
Cadmium Lead Silver

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

M21GWD M22GWD M23GWD M24GWD
M25GWD M26GWD MW21GW MW22GW
MW23GW MW24GW MW25GW MW26GW
SB21S3 SB21S5 SB21S6 SB22S3

Overall Data Assessment: The overall laboratory performance met quality control criteria with the
following exception:

1. Assessment of quality control blank samples indicated that several analytes were determined in blanks
at concentrations greater than the instrument detection limit (IDL). Sample results less than five
time the largest amount of contamination found in any blank associated with the sample should be
treated as though the analyte was- not detected above the sample detection limit. The analytes and
the associated impacted samples are provided below.

Aluminum; M22GWD M23GWD M25GWD

Chromium: M21GWD M22GWD M23GWD M24GWD
M25GWD M26GWD MW21GW MW22GW
MW23GW MW24GW MW25GW

Copper: M22GWD M23GWD M24GWD M25GWD.
M26GWD MW25GW SB22S3
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1. Assessment of Quality Control Blanks (continued)
!

Potassium: M22GWD M25GWD M26GWD MW22GW
MW25GW SB21S3 SB21S5 SB21S6
SB22S3 ,

Sodium: SB22S3

2. The results for lead, mercury, and silver should be estimated for all aqueous samples. Barium,
chromium, copper, lead, silver, and zinc results should be estimated in the .soil samples. Cadmium
and nickel results should be rejected due to poor recoveries.

3. Chromium, iron, mercury, and sodium results in unfiltered aqueous sample., and aluminum in the
filtered aqueous samples should be qualified as estimated due to poor laboratory precision. In
addition, chromium and copper results should be qualified as estimated for soil samples.
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The following criteria were reviewed during the data validation:

I. Holding Times: All criteria were met.

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: The following blank contamination and potentially impacted samples are
summarized below:

Blank Contaminant Concentration Samples

'ICV Copper 2.2 ug/L Water
Potassium -715 ug/L

Iron 40.4 mg/kg Soil
Sodium 280 mg/kg

2CCV1 Aluminum 122 ug/L Water
Chromium 9.5 ug/L
Copper 1.1 ug/L
Potassium 945 ug/L
Sodium 470 ug/L

CCV2 Aluminum 134 ug/L Water
Chromium 9.3 ug/L
Potassium 580 ug/L
Sodium 660

CCV3 Copper 1.6 mg/kg Soil
Iron 64.2 mg/kg
Sodium 610 mg/kg

CCV4 Copper 2.0 mg/kg Soil
Iron 1.4 mg/kg

3PBW Copper 2.2 ug/L Water
Sodium 250 ug/L
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3. Blank Analysis: (continued)

PBS Copper 0.42 mg/kg Soil
Potassium 107 mg/kg

1 Initial Calibration Verification
2 Continuing Calibration Blank
3 Preparation Blank Water

Action:

The following sample results for the noted analytes may be attributable to blank contamination
encountered during either the sampling or analysis event due to the fact that the constituent was detected
at a concentration less than five times the blank contamination:

Aluminum: M22GWD M23GWD M25GWD

Chromium: M21GWD M22GWD M23GWD M24GWD
M25GWD M26GWD MW21GW MW22GW
MW23GW MW24GW MW25GW

Copper: M22GWD M23GWD M24GWD M25GWD
M26GWD MW25GW SB22S3

|

Potassium: M22GWD M25GWD M26GWD MW22GW
MW25GW SB21S3 SB21S5 SB21S6
SB22S3

i

Sodium: SB22S3

4. ICP Interference Check Sample: All criteria were met
r* I

5. Matrix Spike Sample Analysis: The following spike samples had analytes out-of-control either less
than 75% and greater than 125%:

Sample Analvte % Recovery

MW21GW Lead 52.2
Mercury 175
Silver 53.8
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5. Matrix Spike Sample Analysis: (continued)

MW21GWD Lead 58.5
Silver 60.8

SB21S3 Barium 18.4
Cadmium 22.8
Chromium 10.5
Copper 234
Lead 65.4
Nickel 21.6
Silver 47.5
Zinc 18.0

Action: The results for lead, mercury, and silver should be estimated for all aqueous samples. Barium,
chromium, copper, lead, silver, and zinc results should be estimated in the soil samples.
Cadmium and nickel results should be rejected due to poor recoveries. It should be noted that
the post digestion spike for cadmium and nickel were in control.

6. Laboratory Precision Evaluation: Duplicate analysis was performed on samples MW21GW,
M21GWD, and SB21S3. The relative percent difference for aqueous duplicate samples were in
control with the following exceptions: (1) chromium, iron, mercury, and sodium in the unfiltered
sample; and (2) aluminum in the filtered sample. Soil variances were in control for the duplicate
sample with the exception of chromium and copper. Chromium and copper results should be
qualified as estimated for soil samples.

7. Field Precision Evaluation: Duplicate samples were not collected during this sampling event.

8. Laboratory Control Sample: All criteria were met.

9. Standard Additions/Furnace Atomic Absorption Analysis: All criteria were met

10. Serial Dilution Results: All criteria were met

&R3030IO
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ICF KAISER

ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O31-12O7
7O3/934-33OO

TO: Claudia Brand

FROM: Jay Kuhn

DATE: July 16, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 21 Soil Samples, 2 Water
Samples, Semivolatile and Volatile Organic Analysis, Versar Inc.,
Virginia.

REFERENCE: Validation 3, Versar Control Number 2338 and 2349, Surface Soil
and Soil Boring

t

A level I validation was performed on the organic analytical data from 21 soil
samples collected at the Arrowhead Plating Site as part of the Remedial
Investigation/Feasibility Study. The samples were analyzed for EPA Target
Compound List (TCL) semivolatile and volatile organics by Versar Inc.,
Springfield, Virginia. A volatile organic compounds trip blank was also
included in the sample package. Validation was performed in accordance with
the EPA Functional Guidelines for Evaluating Organics Analyses (February
1,1988). A copy of the checklist has been provided as an attachment for your
information.

The samples included in the data package are the following.

SB10-S3 SS21 SS32
SB11-S2 SS22 SS33
SB12-S2 (5'-7f) SS23 SS34
SB12-S2A SS24 . SS3!>
SB13-S1 (0'-2() SS25 SS36
Trip Blank SS26 ! SS37

SS27 SS38
SS28 \ SS39
Trip Blank

Overall Assessment of Data for Samples Evaluated:

1. The integrity of the semivolatile TCL analysis of SB12-S2A is
questionable with respect to holding time. Although technical
requirements for holding times have not been established, the
reextraction data has not been delivered and the laboratory did not
commit to a date in the narrative.

2. Contamination contribution by the sampling and analytical process is

11303015



present. The samples potentially impacted are SB10-S3, SS34, SS35, SS37
for blank VBLK07 and SS36 for blank VBLK35. The sample results which
are qualified are as follows: for sample SS34 the detection of methylene
chloride and acetone should be considered non-detect, for sample SS35
the detection of methylene chloride should be considered non-detect, and
for sample SS36 the detection of 2-butanone should be considered non-
detect. ;

3. For sample SS35 the quantitated value of acetone should be considered
estimated. ,

4. For the following samples the method detection limit for compounds
quantitated by perylene-D12 should be rejected: SB10-.33, SB11-S2, SB12-
S2A, SB12-S2ARI, SB12-S2, SB12-S2RI, SS33, SS33RI, SB10-S3RI, and SB11-
S2RI.

&R3030I6



The following criteria were reviewed in validating the data:

1. Holding Time: All criteria were met except for samples SB12-S2A and
SS24. SS24, semivolatile TCL, was incorrectly extracted at a medium
level and was reextracted outside holding time as a low level. A
compliant analysis of SB12-S2A has not been submitted at this time.
Technical requirements for holding times have not been established for
soil samples. Impact on data: It is in the reviewers judgement that
there is no significant impact.

2. GC/MS Tune: All criteria met.

3. Calibration:

Volatile TCL: Instruments U, W, and Y were used to perform the
volatile analysis. Calibration results for each instrument are as
follows:

Instrument U

Initial: 4/9/90, 35 compounds %RSD > 30%. Notified the laboratory
of the noncompliant standards. The laboratory stated that an
error in data transfer resulted in the values. The corrected
initial calibration form has been resubmitted and is to replace
page 100273. The resubmission meets criteria.

Continuing: 4/10/90, 4 compounds have a XD > 25%. Notified the
laboratory that the continuing calibration form does not reflect
the calibration check of response values for instrument U on
4/10/90. The laboratory submitted the correct continuing
calibration form which is to replace page 100277. The resubmitted
form has 2 compounds, acetone and bromoform, with a %D > 25%.

Impact on data: Results for the compounds Acetone and Bromoform
which are quantitated on continuing calibrations with percent
deviations (%D) > 25% should be qualified as follows: detected
compound values should be estimated. The samples potentially
impacted are Tripblank (3/30/90), SS28, SS32, SS33, SS38, SS39,
SS38MS, SS38MSD, SS25, and SB11-S2. Acetone and bromoform were
not detected in these samples.

Continuing: 4/11/90, 9 compounds have a %D > 25%. Notified the
laboratory that the continuing calibration form does not reflect
the calibration check of response values for instrument U on
4/11/90. The laboratory submitted the correct continuing
calibration form which is to replace page 100278. The resubmitted
form has 8 compounds with a %D > 25%.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with percent deviations (%D) > 25% should
be qualified as follows: detected compound values should be
estimated. The compounds are chloroethane, acetone, 1,2-
dichloroethane, 2-butanone, dibromochloromethane, bromoform,



4-methyl-2-pentanone, and 2-hexanone. The sample potentially
impacted is SS27. None of these compounds were detected in SS27.

<** .
Continuing: 4/12/90, 8 compounds have a %D > 25%. Notified the
laboratory that the continuing calibration form does not reflect
the calibration check of response values for instrument U on
4/12/90. The laboratory submitted the correct continuing
calibration form which is to replace page 100278. The resubmitted
form has 8 compounds with a %D > 25%.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with percent deviations (%D) > 25% should
be qualified as follows: detected compound values should be
estimated. The compounds are acetone, 2-butanone, carbon
tetrachloride, trichloroethene, dibromochloromethane, bromoform,
tetrachloroethene, and ethylbenzene. The potentially impacted
sample is SS26. None of these compounds were detected in SS26.

Instrument W

Initial: 4/9/90, 35 compounds have a %RSD > 30%. Notified the
laboratory of the noncompliant standards. The laboratory stated
that an error in data transfer resulted in the values. The
corrected initial calibration form has been submitted and is to
replace page 100274. The resubmission meets criteria.

Continuing: 4/10/90, 35 compounds have a %D > 2f.%. Notified the
laboratory of the noncompliant standard. The laboratory stated
that an error in data transfer resulted in the values. The
corrected continuing calibration form has been submitted and is to
replace page 100279. The resubmission has 1 compound, 2-butanone,
with a %D > 25%.

Impact on data: The result for 2-butanone which are quanitated on
continuing calibrations with percent deviations (%D) > 25% should
be qualified as follows: the detected compound value should be
considered estimated. The samples potentially impacted are SS34,
SS35, SB10-S3, and SS37. The sample impacted is SS35 whose
detected value for acetone is considered estimated.I
Initial: 4/11/90, meets criteria.

Continuing: 4/11/90, 35 compounds have a %D > 25%. Notified the
laboratory of the noncompliant standard. The laboratory stated
that an error in data transfer resulted in the values. The
corrected continuing calibration form has been submitted and is to
replace page 100280. The resubmission meets criteria.

Instrument Y

Initial: 4/2/90, 1 compound has a %RSD > 30%.



Continuing: 4/5/90, 4 compounds have a %D > 25%.

Impact on data: No results for compounds were quantitated from the
initial calibration. Results for compounds which are quanitated
on continuing calibrations with percent deviations (%D) > 25%
should be qualified as follows: detected compound values should be
estimated. The compounds are total xylenes, chloromethane, carbon
tetrachloride, bromodichloromethane, and 2-hexanone. The sample
potentially impacted is the Trip_Blank received 3/29/80. None of
these compounds were detected in this blank.

Semivolatile TCL: Instrument T was used to perform semivolatile
analysis. Calibration results for each instrument are as follows:

Instrument T

Initial: 4/19/90, meets criteria.

Continuing: 4/20/90, 5 compounds have a %D > 25%.

Impact on data: Results for compounds which are quanitated on
continuing calibrations with percent deviations (%D) > 25% should
be qualified as follows: detected compound values for benzyl
alcohol, bis(2-chloroisopropyl)ether, 4-chloroaniline, 2-
methylnaphthalene, and 3-nitroaniline should be estimated and
reject the data of the compounds, benzyl alcohol and 4-
chloroaniline, when non-detected. The samples impacted are SB12-
S2RI (reinjection), SB12-S2ARI (reinjection), SB13-S1, SS26, SS27,
SS28, SS35, SS37, SS38, SB10-S3, SB11-S2, and SS39.

Continuing: 4/23/90, 6 compounds have a %D > 25%. 1 compound has a
RF < 0.05.

Impact on data: Results for compounds which are quanitated on
continuing calibrations with percent deviations (%D) > 25% should
be qualified as follows: detected compound values for benzyl
alcohol, bis(2-chloroisopropyl)ether, 4-chloroaniline, 2-
methylnaphthalene, and 3-nitroaniline should be estimated and
reject the data of the compound 4-chloroaniline when non-detected.
Result for the compound quanitated on continuing calibrations with
response factors less than 0.05 should be qualified as follows:
the non-detection of this compound, 3,3'-dichlorobenzidene, should
be rejected. The samples impacted are SS23, SS32, SS33, SS34,
SS36, SB10-S3RI (reinjection), and SB11-S2RI (reinjection).

Continuing: 4/24/90, 6 compounds have a %D > 25%.

Impact on data: Results for compounds which are quanitated on
continuing calibrations with percent deviations (%D) > 25% should
be qualified as follows: detected compound values for phenol,
bis(2-Chloroethyl)ether, benzyl alcohol, bis(2-

W303Q19



chloroisopropyl)ether, 4-chloroaniline, and 2-methylnaphthalene
should be estimated and reject the data of the compound 4-
chloroaniline when non-detected. The impacted sample is SS33RI
(reinjection).

Initial: 4/30/90, meets criteria.

4. Blanks:

The intent of blanks are to review the potential of contamination
contribution by the sampling and/or analytical process. Those
compounds present in the blanks should be flagged as non-detect
for the specified concentration range within the sample. Both
field blanks and trip blanks are included in this data package.
The maximum concentration of contamination found, in any of the
field, trip, or laboratory blanks is as follows:

Contaminat ion
Detected Considered
Concentration Non-detect
of up to

Contamination Contamination Concentration Blank I.D.

Methylene
Chloride 3 ug/Kg 30 ug/Kg VBLK07

Acetone 9 ug/Kg 80 ug/Kg VBLK07
2-Butanone 880 ug/Kg 8800 ug/Kg VBLK35(MED)

Note: values need to be adjusted by a factor of 5 for SS37.

Impact on data: the detection of acetone and methylene chloride in
sample SS34 should be considered non-detect. The detection of methylene
chloride in SS35 should be considered non-detect.

5. Surrogate Spike: Surrogate recovery windows created from EPA Contract
Laboratory Program data base.

Volatile: meets criteria. ;
i

Semivolatile: SB12-S2A had 2 base/neutral and 1 acid surrogate out
SB12-S2ARI(reinjection) had 2 base/neutral and 1 acid surrogate

out. SB10-S3 had 1 acid surrogate out. SB12-S2 had 1 base/neutral
and 1 acid surrogate out. SB12-S2RI(reinjection) had 2
base/neutral and 1 acid surrogate out. SB33 had 1 acid surrogate
out. SB33RI(reinjection) had 1 acid surrogate out. Impact on data:
For sample SB12-S2A positive results should be considered
estimates.
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6. Matrix Spike/Matrix Spike Duplicate:

Volatile: meets criteria.

Semivolatile: 1 base/neutral matrix spike and one acid matrix
spike recovery are high in the MS and MSD. All RPD's meet
criteria.

Impact on data: The results for SS21 are not impacted by these
variances nor are the individual samples associated with this
case.

7. Field Duplicates:

Volatile: The field duplicates are SB12-S2 and SB12-S2A.
tetrachloroethene was quantitated at 7 ug/kg and 9 ug/kg
respectively. The relative percent deviation (RPD) is 25%.

Semivolatile: The field duplicates are SS33 and SS33A.
bis(ethylhexyl)phthalate was quantitated at 190 ug/kg and 350
ug/kg respectively. The RPD is 59%.

Impact on data: It is in the reviewers judgement that there is no
significant impact.

8. Internal Standard Performance:

Volatile: 1 internal standard outlier for sample SB13-S1 0'-2'. 1
internal standard outlier for SB13-S1RI. Impact on data: Positive
results quantitated off the internal standards should be
considered estimates and for non-detect results the quantitation
limit should be considered estimated.

Semivolatile: The recovery of the sixth internal standard,
perylene-D12, was less than 50% of the reference internal standard
for SB10-S3 and its reinjection. The same is true for SB11-S2 and
its reinjection. The fifth internal standard, chrysene-D12, as
well as the sixth internal standard were less than 50% of the
reference internal standard for SB12-S2A. The same is true for the
reinjection of SB12-S2A with the third internal standard,
acenaphthene-DIO, also less than 50% The recovery of the sixth
internal standard, perylene-D12, was less than 50% of the
reference internal standard for SB12-S2 and the fifth and sixth
internal standards are low for its reinjection. The sixth
internal standard is also noncompliant for SB33 as well as its
reinjection. Impact on data: Positive results quantitated off the
internal standards should be considered estimates and for non-
detect results as follows:
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Sample: Acenaphthene- Chrvsene-D12 Pervlene-D12
DIP

SB10-S3 - R
SB10-S3RI - - R
SB11-S2 - - R
SB11-S2RI - - R
SB12-S2A - UJ R
SB12-S2ARI - UJ R
SB12-S2 5'-7' UJ - R
SB12-S2 5'-7'RI - UJ R
SS33 - R
SS33RI - , R

Legend:
UJ-quantitation limit should be estimated for non-detect compounds
R-substantial drop off of internal standard recovered; non-detects
should be flagged as unusable.

The following are the compounds quantitated off of the internal
standards in question.

(continued)
Acenaphthene-DlO Acenaphthene-DIP Chrysene-D12

Hexachlorocyclopentadi Diethylphthalate Pyrene
ene 4-Nitroaniline , Butylbenzylphthalate
2,4,6-Trichlorophenol 4,6-Dinitro-2- Benz(a)anthracene
2,4,5-Trichlorophenol methylphenol Chrysene
2 -Chloronaphthalene N-Nitrosodiphenylamine 3,3'-Dichlorobenzidene
2-Nitroaniline 4-Bromophenyl- Bis(2ethylhexyl)
Acenaphthylene phenylether phthalate
Dimethylphthalate Hexachlorobenzene
2,6-Dinitrotoluene Perylene-D12
Acenaphthene
3-Nitroanailine , Di-n-octyIphthalate
2,4-Dinitrophenol Benzo(b)fluoranthene
Dibenzofuran , Benzo(k)fluoranthene
4-Nitrophenol Benzo(a)pyrene
2,4-Dinitrotoluene . Indeno(l,2,3-cd)
Fluorene , , pyrene
4-Chlorophenyl- Dibenzo(a,h)anthracene
phenylether Benzo(g,h,i)perylene

9. TCL Compound Identification: All qualitative analysis acceptable.

10. Compound Quantitation and Reported Detection Limits: All quantitation
and reported detection limits acceptable.

11. Tentatively Identified Compounds: Meets criteria.
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12. System Performance: System performance acceptable.
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ICF KAISER

ICF KAISER ENGINEERS. INC
93OO LEE HIGHWAY
FAIRFAX, VIRGINIA 22O31-12O7
7O3/934-33OO

TO: Claudia Brand

FROM: Jay Kuhn

DATE: July 16, 1990 \

SUBJECT: Arrowhead Plating Site, Data Validation, 3 Soil Samples and 2
Water Samples, Semivolatile and Volatile Organic Analysis, Versar
Inc., Virginia.

REFERENCE: Validation 5, Versar Control Number 2549 and 2502, Surface Soil,
Groundwater

A level I validation was performed on the organic analytical data from 3 soil
samples and 1 water sample collected at the Arrowhead Plating Site as part of
the Remedial Investigation/Feasibility Study. The samples were analyzed for
EPA Target Compound List (TCL) semivolatile and volatile organics by Versar
Inc., Springfield, Virginia. A volatile organic compounds trip blank was also
included in the sample package. Validation was performed in accordance with
the EPA Functional Guidelines for Evaluating Organics Analyses (February
1,1988). A copy of the checklist has been provided as attachment for your
information. ;

The samples included in the data package are the following.

Water Soil

MW1-GW1 SS29
Trip Blank 10 SS30

SS31

Overall Data Assessment: The overall laboratory performance met quality
'control criteria with the following exceptions:

1. Data for the non-detected compounds carbon disulfide, vinyl acetate, 4-
methyl-2-pentanone, and 2-hexanone in sample' MW-1 GW-1 should be
rejected due to the non-compliance of the continuing calibration
standard. In addition, the detected value for acetone should be
considered estimated.

2. Sample MW-1 GW-1 the identification of 2-butanone does not meet criteria
for SW846 Method 8240 or EPA Contract Laboratory Program. The result is
qualified as tentatively identified.
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3. The method detection limits for semivolatile analysis of SS29, SS30, and
SS31 are elevated by a factor of 1.1.



The following criteria were reviewed in validating the data:

1. Holding Time: All criteria met.

2. GC/MS Tune: All criteria met.

3. Calibration:

Volatile TCL:

Instruments Y and U were used to perform the volatile analysis.
Calibration results for each instrument are as follows:

Instrument Y

Initial: 4/25/90, meets criteria.
Continuing: 4/30/90, 7 compounds have a percent Deviation (%D) >
25%. :

Impact on data: Results for compounds in MW1-GW1 which are
quantitated on continuing calibrations with percent deviation (%D)
> 25% should be qualified as follows: detected compound values
should be estimated for acetone and all non-detected data should
be rejected for carbon disulfide, vinyl acetate, 4-methyl-2-
pentanone, and 2-hexanone.

i •

Instrument U

Initial: 4/23/90, meets criteria.
Continuing: 4/27/90, 4 compounds have a %D > 25%.

Impact on data: The percent deviation was greater than 25% for
bromomethane, chloroethane, acetone, and'carbon disulfide. The
samples potentially impacted were SS29, SS30, and SS31. Since the
noted analytes were not quantitated in these samples, no action is
warranted. ,

Semivolatile TCL:

Instrument Z was used to perform semivolatile analysis.
Calibration results for the instrument are as follows:

Instrument Z

Initial: 5/15/90, 1 compound has a percent relative standard
deviation (%RSD) > 30%.

Impact on data: The percent deviation was greater than 30% for 3-
nitroaniline. The samples potentially impacted were SS29, SS30,
and SS31. Since the noted analyte was not quantitated in these
samples, no action is warranted. ;
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Continuing: 5/16/90, 1 compound has a %D > 25%.

Impact on data: The percent deviation was greater than 25% for 3-
nitroaniline. Although sample results were not impacted, the
matrix spike and matrix spike duplicate for SS29 could potentially
be impacted. However, this is not within the scope of a Level I
validation, and no action is warranted.

4. Blanks:

Blank analysis results were assessed to evaluate the potential of
contamination contribution by the sampling and/or analytical
process. Field blanks, trip blanks, and laboratory blanks were
included in this data package. The maximum concentration of
contamination found in any of the field, trip, or laboratory
blanks and the impact on data were as follows:

Contamination
Considered

Detected Non-detect
Concentration up to

Contamination of Contamination Concentration Blank I.D.

Acetone 15 ug/L 150 ug/L Trip Blank 10
Methylene Chloride 1 ug/L 10 ug/L VBLK17

Impact on data: Acetone and methylene chloride were not detected in any
of the associated samples; therefore, no action is warranted.

5. Surrogate Spike: All criteria were met for volatile and semivolatile
analyses.

6. Matrix Spike/Matrix Spike Duplicate:

Volatile: Meets criteria.

Semivolatile: The matrix spike, SS29MS, had three matrix spikes
out and the matrix spike duplicate, SS29MSD, had two matrix spikes
out. In addition, the relative percent deviation (RPD) for
acenapthene was out at 21%. SS29 is not impacted by these
variances nor are the individual samples associated with this
case.

7. Field Duplicates: No field duplicates submitted for this analytical
sequence.

8. Internal Standard (IS) Performance: All submitted samples meet IS
criteria.
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9. TCL Compound Identification:

Sample MW-1 GW-1 the identification of 2-Butanone does not meet criteria
for SW846 Method 8240 or EPA Contract Laboratory Program. The mass ion
39 in the sample spectrum is not within 20% of the standard spectrum.
The compound was not qualified as tentatively identified on the data
summary sheet.

10. Compound Quantitation and Reported Detection Limits:

A dilution factor of 1.1 resulted for the semivolatile TCL analysis of
SS29, SS30 and SS31. This occurred as a result of the final extract
being spilt for pesticide analysis. It should be notesd that the field
chain of custody did not designate these samples for pesticide analysis.
As a result of this dilution, the minimum method detection limits were
elevated by a factor of 1.1.

11. Tentatively Identified Compounds: All criteria met

12. System Performance: System performance acceptable.
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ICF KAISER
ENGINEERS

ICF KAISER ENGINEERS. INC.
' 93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O3I-12O7
7O3/934-330O

TO: Claudia Brand

FROM: Davida Parker Trumbo

DATE: July 12,1990

SUBJECT: Arrowhead Plating Site, Data Validation, 3 Soil and 1 Water sample for Inorganic
_______Analysis, Versar Inc., Control No. 2549______________________

A data validation was performed on the inorganic analytical data from 3 soil and 1 water sample
collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility study. The
samples were analyzed in accordance with EPA Contract Laboratory Program protocols for cyanide
and in accordance with SW-846 protocols for the following metals:

Aluminum Chromium Mercury Sodium
Barium Copper Potassium Zinc
Calcium Iron Nickel
Cadmium Lead Silver

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

Samples in this data package included: SS29, SS30, SS31, and TW1.

Overall Data Assessment: The overall laboratory performance met quality control criteria with the
following exceptions:

1. Samples requiring cyanide analysis were extracted 14 days after collection and analyzed nine
days later. The detection limits for this analysis have the potential to be elevated, thereby
increasing the possibility of false negatives due to exceedance of the CLP holding time of 12
days. The cyanide results for TW1 should be rejected and surface soil sample results should be
considered approximate.

2. The concentration of zinc in TW1 may be an artifact of the blank because it has been detected
at a concentration less than five times the concentration in the quality control sample.

3. Silver results should be rejected due to problems associated with the matrix spike recoveries.
The Elevated detection limits increase the potential for the existence of false negatives.
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: Data Validation
Control No: 2549
Page 2 of 2

4. Zinc results should be approximated due to chemical or physical interferences associated with
matrix effects during ICP analysis.

The following criteria were reviewed during the data validation:
j

1. Holding Times: All criteria were met with the exception of cyanide which was analyzed after the
recommending holding preriod of 14 days. Cyanide results for all samples should be
considered approximate.

i

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: All criteria were met for the soil samples. Zinc was detected in the calibration
blank sample for the water sample. The amount of zinc in the sample qas equivalent to a
concentration less than five times the blank concentration, thereby elevating the possibility of
false positive results.

4. ICP Interference Check Sample: All criteria were met.

5. Matrix Spike Sample Analysis: The'spike recovery for SS29 had silver recovery at 3%. The
results for this element should be treated as a non-detect analyte.

6. Laboratory Precision Evaluation: All critera met.

7. Field Precision Evaluation: Not applicable. Duplicate samples were not collected during this
sampling event.

8. Laboratory Control Sample: Metals were analyzed by SW-846 methods which do not specify
the evaluation of laboratory control samples, but the laboratory submitted the appropriate form
and all analytes were in control. Since cyanide was processed using contract laboratory
program (CLP) protocols the results were evaluated and determined to be in control.

9. Standard Additions/Furnace Atomic Absorption Analysis (GFAA): Samples were not analyzed
using GFAA.

1 o. Serial Dilution Results: All criteria were met with the exception of zinc. The sample results
should be approximated for these analytes in the samples.
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ICF KAISER

ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O31-12O7

TO: Claudia Brand 703/934-3300

FROM: Davida Parker Trumbo

DATE: July 11, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 26 Soil Samples for Inorganic Analysis, Versar
_________Inc., Control Nos. 2327, 2338, 2349_______________________________

A data validation was performed on the inorganic analytical data from 26 soil samples collected at the
Arrowhead Plating Site as part of the remedial investigation/feasibility study. The samples were analyzed
in accordance with EPA Contract Laboratory Program protocols for cyanide and in accordance with SW-
846 protocols for the following metals:

Aluminum Chromium Mercury Sodium
Barium Copper Potassium Zinc
Calcium Iron Nickel
Cadmium Lead Silver

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

SB8-S2 SB12-S2 SS27 SS38
SB8-S3 SB3-S1 SS28 SS39
SB8-S3 SS21 SS32
SB8-S3A SS22 SS33
SB10-S3 SS23 SS34
SB11-S2 . SS24 SS35
SB11-S2 SS25 SS36
MW4 GW1 SS26 SS37

Overall Data Assessment: The overall laboratory performance met quality control criteria with the
following exceptions:

1. Cyanide results should be considered estimated concentration values due to extended holding
times above the CLP recommended holding period.

2. Aluminum results should be considered approximate in all soil boring samples due to the elevated
percent recoveries associated with the matrix spike samples.



Data Validation [
Control Nos: 2327, 2338, and 2349
Page 2 of 5 ••

3. Assessment of quality control blank sample indicated that several analytes were determined in the
blank at concentration greater than the instrument detection limit (IDL). Sample results less than
five time the largest amount of contamination found in any blank associated with the sample
should be treated as highly suspect due to the possibility of false positives. The analytes and
associated samples which are impacted by this condition have been provided below.

Calcium SB12-S2

' Copper SB10-S3 SB11-S2 SB12-S2 SB12-2A
SB13-S1 SB8-S2 SB8-S3A SB8-S3
SB9-S1 SS24 SS28
SS33 SS35 SS39 ;

Lead SB8-S2 SB9-S1 SS21 ,
SS22 SS23

4. Sample results which require qualification based upon laboratory performance are listed below.

Sample Type Analvte

Soil Boring Sodium

Surface Soil Aluminum
Chromium
Iron
Potassium
Sodium

5. Field sampling precision was assessed through the evaluation of the precision associated with
duplicate samples collected in the field. Barium, calcium, chromium, iron, lead, and sodium
results should be considered estimated in the soil boring samples due to poor recoveries associated
with duplicate data.

6. Copper and sodium results should be estimated in soil boring samples due to serial dilution
variances which indicate chemical or physical interferences associated with ICP matrix effects.
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Data Validation
Control Nos: 2327, 2338, and 2349
Page 3 of 5

The following criteria were reviewed during the data validation:

1. Holding Times: All criteria were met with the exception of cyanide which was extracted within 14
days and analyzed 14 days later. The cyanide results should be considered estimates and biased on
the low side.

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: The following blank contamination and potentially affected samples are
summarized below. The actual impacted samples have been identified in the action section and in
the overall data assessment.

Blank Contaminant Concentration Samples
(ug/1)

ĈBl Lead 18.1 SB8-S3A
SB9-S1
SS21
SS22
SS23

2CCB2 Aluminum 58.1 2224 SS32
Calcium 46.7 SS25 SS33
Copper 52.6 SS26 SS34
Sodium 26.1 SS27 SS35

SS28

3PBS1 Aluminum 55.3 All Samples
Calcium 36.6
Copper 13.8

PBS2 Aluminum 43.7 All Samples
Calcium 43.2
Copper 8.06
Sodium 71.8

1 Initial Calibration Blank
2 Continuing Calibration Blank
3 Preparation Blank Soil
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Data Validation ,
Control Nos: 2327, 2338, and 2349 '•
Page 4 of 5

Action: The following analytes were detected in the noted samples at concentration less than five
times the contamination level detected in the highest associated blank:

Copper SB8-S2 SB11-S2 SS28
SB8-S3 SB12-S2 SS33
SB8-S3A SB12-2A SS35
SB9-S1 SB13-S1 SS39
SB10-S1 SS24

Lead SB8-S2
SB9-S1
SS21
SS22
SS23

4. ICP Interference Check Sample: All criteria were met.

S. Matrix Spike Sample Analysis: Samples SB8-S3 and SS-23 were evaluated to determine laboratory
performance on spiked samples. The analytes and recommended action for all samples are
indicated below.

Analyte Recovery Action

Aluminum 136 , Estimate Results
Silver 47.7 , Accept

SS-23 Calcium NC | None req uired
Silver 46.9 , Accept

6. Laboratory Precision Evaluation: Duplicate analysis was performed on sample SB8-S3 and SS-23.
The percent recovery for SB8-S3 duplicate samples were in control with the exception of sodium
which had a percent relative difference (RPD) of 89.4% indication poor laboratory precision.
Sodium results should be qualified as estimated. Several RPDs were out-of-control for sample SS-
23 including aluminum, chromium, iron, potassium, and sodium. Sample results for these analytes
should be estimated. ,

7. Field Precision Evaluation: SBS-S3 and SB12-S2 were the duplicate samples collected for this
sampling event. Several analytes exhibited elevated RPDs including barium, calcium, lead, and
sodium for SB12-S3 and barium, chromium, and iron for SB8-S3.
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Data Validation
Control Nos: 2327, 2338, and 2349
Page 5 of 5

8. Laboratory Control Sample: Metals were analyzed by SW-846 methods which do not specify the
evaluation of laboratory control samples. Since cyanide was processed using contract laboratory
program (CLP) protocols the results should have been evaluated, but the necessary information
was not included in the data package.

9. Standard Additions/Furnace Atomic Absorption Analysis (GFAA): GFAA analysis not required
for soil samples.

10. Serial Dilution Results: The serial dilution results did not agree within 10% of each other for
copper and sodium in the soil boring samples indicating chemical or physical interferences
associated with matrix effects. The resultant sample concentrations should be considered
estimated for soil boring samples.
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ICF KAISER

ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY

TO: Claudia Brand FAIRFAX. VIRGINIA 22031-1207
7O3/934-33OO

FROM: Davida Parker Trumbo

DATE: January 3, 1991

SUBJECT: Arrowhead Plating Site, Data Validation, twenty-three (23) Soil Samples and four (4) Water
Samples for Volatile Organic Analysis, Versar Laboratories Inc., Control Number 3913.

A data validation was performed on the volatile organic data acquired for (23) soil and (4) water samples
collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility study. The samples
were analyzed in accordance with the EPA Office of Solid Waste, Test Methods for Evaluating Solid Waste,
Method 8240 for volatile organic compounds.

The data was validated in accordance with appropriate modifications to the Laboratory Data Validation
Functional Guidelines for Evaluating Organic Analyses, February 1988, and quality control criteria
established in the noted analytical method. A copy of the checklist used to record the specific observances
has been provided for your information as an attachment to this report.

The following samples were included in this data package:

SS-1 SS-8 SS-15 SEW2-SD1
SS-2 SS-9 SS-16 SEW3-SD1
SS-3 SS-10 SS-17 SEW1-SW1
SS-4 SS-11 SS-18 SEW2-SW1
SS-5 SS-12 SS-19 TRIPBLANK
SS-6 SS-13 SS-20 TRIPBLANK2
SS-7 SS-14 SEW-SD1

Overall Data Assessment: The overall laboratory performance met quality control criteria with the
following exceptions:

1. The holding time of 14 days was exceeded for the following samples: SS-14, SS-15, SS-16, SS-17, SS-
18, SS-19, SS-20, SEW1-SD1, SEW2-SD1, and SEW3-SD1. It should be noied that the samples in
question are soil samples. Currently, the Agency has not adopted holding time criteria for soil
samples but has left it up to the discretion of the data reviewer to apply water holding time criteria to
soil samples. Since the samples in question exceeded the holding time by at most two days it is felt
that the impact of the situation may not be highly critical to the data quality. The data will however
be deemed estimated for these samples, and it will be left to the d scretion of the project manager to
have the samples reanalyzed.
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Data Validation
Control Number: 3913
Page 2 of 4

2. The detection limits should be estimated for the noted analytes in the associated samples due to the
variability of the response factors associated with the continuing calibration

ANALYTE

Chloromethane
Bromomethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Dibromochloromethane

1,1,2,2-Tetrachloroethane

Bromomethane
Chloroethane
4-Methyl-2-Pentanone
2-Hexanone

SAMPLE(S)

SS-1 SS-6 SS-11
SS-2 SS-7 SS-12
SS-3 SS-8 SS-13
SS-4 SS-9
SS-5 SS-10

SS-19 SEW-SD2
SS-20 SEW-SD3
SEW-SD1

SEW1-SW1
SEW2-SW1
TRIPBLANK
TRIPBLANK2

3. The concentration of methylene chloride reported in samples SS-11, SS-12, SS-13, SS-16, and SEW2-
SW1 will be qualified as artifacts because the reported concentrations are below the acceptance
criteria.
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The following criteria were reviewed during the data validation: \

L Holding Times: All criteria were met with the exception of the following samples: SS-14, SS-15, SS-
16, SS-17, SS-18, SS-19, SS-20, SEW1-SD1, SEW2-SD1, and SEW3-SD1. Information pertaining to
the characterization of these samples is not available to the data reviewer, therefore the results will be
considered estimated.

!

2. GC/MS Tuning: The tuning and performance criteria were evaluated to ensure mass resolution
identification and the sensitivity of the instrumentation. The raw data was verified against the mass
calibration and found to be compliant. GC/MS tuning information was available for all samples
analyzed in this batch. All ion abundance criteria were met. ;

3. Initial and Continuing Calibration Verification: All criteria were met for initial calibration. Several
continuing calibration results were non-compliant with respect to the percent difference between initial
and continuing calibration. The criterion for conformance is a variance no greater than 25% from the
initial calibration result. Analytes and affected samples include:

ANALYTE

Chloromethane
Bromomethane
1,1,1 -Trichloroethane
Carbon Tetrachloride
Dibromochloromethane

1,1,2,2-Tetrachloroethane

Bromomethane
Chloroethane
4-Methyl-2-pentanone
2-Hexanone

SAMPLE(S)

SS-1 SS-6 SS-11
SS-2 SS-7 SS-12
SS-3 SS-8 SS-13
SS-4 SS-9
SS-5 SS-10

SS-19 SEW-SD2
SS-20 SEW-SD3
SEW-SD1

SEW1-SW1
SEW2-SW1
TRIPBLANK
TRIPBLANK2

ACTION

The defection limits for the
noted analytes should be
estimated in the associated
samples due to the variability in
the response factors associated
with the continuing calibration.

3. Blank Assessment: The function of this criterion was to determine the existence and magnitude of
contamination problems. The results associated with each blank (i.e., method and trip) were reviewed
and evaluated. One method blank was processed for each matrix type. Methylene chloride and
acetone were both detected at a concentration of 5 ppb in the associated blank sample. Acetone was
not detected in any of the samples associated with this case, and therefore does not contribute
contamination. Methylene chloride was detected in several samples below the quantitation limit but
above the instrument detection limit (i.e., SS-12, SS-13, SS-16, and SEW2-SW1) and in sample SS-11
just above the detection limit. The data will be qualified to indicate that the concentration of
methylene chloride in the noted samples are to be considered artifacts.

4. Surrogate Recovery: Laboratory performance criteria was established by means of spiking activities.
All samples requiring volatile organic analysis were spiked with three surrogate compounds prior to
analysis. All surrogate recoveries were compliant with the requisite control criteria.
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5. Matrix Spike/Matrix Spike Duplicate: The raw data was checked and all calculations agreed within
10% of the reported values. It was noted that the matrix spike Form I did not contain the actual
concentration of spiked analyte. The laboratory was consulted for clarification.

6. Field Precision Evaluation: Field duplicates were not included in this sample set.

7. Internal Standard Performance: The internal standard performance criteria was evaluated to discern
the GC/MS sensitivity and the stabilization of the response during the sample run. The raw data was
evaluated and the retention times and internal standard areas were verified. All criteria were
determined to be compliant with quality control protocols.

8. TCL Compound Identification: The objective of this assessment was to minimize the number of
erroneous identifications of compounds. The criteria is applied more easily in the detection of false
positive results due to the fact that false negatives would imply missing data, and therefore would be
more difficult to assess. It is my opinion that the information provided by Versar Laboratories Inc.
concerning positive identifications is correct

9. Compound Quantitation and Reported Detection Limits: This criteria was assessed to determine
whether reported results and quantitation limits were accurate. Detection limit information was not
provided in this data package. All calculated results were compliant.

10. Tentatively Identified Compounds: The objective of this assessment was to ensure that the laboratory
performed library searched for non-TCL constituents that had area/height greater than 10% of the size
of the nearest internal standard. The raw data was checked and it was determined that the laboratory
performed library searched for all required peaks in the sample and blank chromatograms as
applicable.
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ENGINEERS
TO: Claudia Brand 'Cf KAISER ENGINEERS. INC

93OO LEE HIGHWAY
FAIRFAX, VIRGINIA 22O3M2O7

FROM: Davida Parker Trumbo 703934.3300

DATE: January 3, 1991 ]

SUBJECT: Arrowhead Plating Site, Data Validation, Twenty-nine (29) Soil and Eight (8) Water
________Samples for Cyanide Analysis, Versar Laboratories Inc., Control Number 3913.

A data validation was performed on the analytical data acquired for cyanide from (8) water and (29)
soil samples collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility
study. The samples were analyzed for total cyanide in accordance with the modified CLP version of
method 335.2 from Methods for the Chemical Analysis of Water and Waste, 1983.

The data was validated in accordance with quality control criteria established in the noted analytical
method. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

SS-1 SS-8 SS-15 SEW2-SD1 ST5-SD3 SEW1-SW1
SS-2 SS-9 SS-16 SEW3-SD1 ST1-SW3 SEW2-SW1
SS-3 SS-10 SS-17 ST1-SD3 ST1-SW3A
SS-4 SS-11 SS-18 ST1-SD3A ST2-SW3
SS-5 SS-12 SS-19 ST2-SD3 ST3-SW3
SS-6 SS-13 SS-20 ST3-SD3 ST4-SW3
SS-7 SS-14 SEW1-SD1 ST4-SD3 ST5-SW3

Overall Assessment of Data: The overall laboratory performance met quality control criteria and were
compliant with the requisite specifications with the exception of the distilled matrix spike for sample
SEW1-SD1. The detection limits for sediment samples should be qualified as being low biased.
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Control Number: 3913
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The following criteria were reviewed during the data validation:

1. Holding Times: All criteria were met.

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: The following blank contamination and potentially affected samples are
summarized below:

Contaminant Concentration Impact

Aluminum 57.9 ug/L SEW1-SW1
Calcium 28.4 SEW2-SW1
Iron 34.2
Sodium 117
Zinc 5.6

2PBS1 Aluminum 7.51 mg/kg Soils and
Barium 0.20 Sediments
Iron 1.18
Sodium 7.21

PBS3 Aluminum 8.02 Soils and
Iron 0.55 Sediments
Sodium 8.18

1 Preparation Blank Water
2 Preparation Blank Soil

Action: The concentration reported for aluminum (137 ug/L) in sample SEW1-SW1 and the
zinc concentration (17.0 ug/L) for SEW2-SW1 should be qualified since the concentrations are
less than five times the concentration determined in the associated blank. A review of the soil
data indicated that the level of constituents reported in the samples are above the five times
criterion reported in the associated blank and therefore do not require qualification.

4. ICP Interference Check Sample: All criteria were met.

5. Matrix Spike Sample Analysis: The spike recovery for silver in SEW1-SW1 was 71.1%. The
low recovery indicates that the accuracy for the noted constituents were not in control and
results for these analytes may have the tendency to be biased low. The water samples should
be qualified accordingly.

6. Laboratory Precision Evaluation: Duplicate analysis was performed on samples SEW1-SD1,
SEW1-SW1, and SS-19. The relative percent difference was greater than 20% for aluminum in
SEW1-SW1 and greater than 35% for calcium in SEW1-SD1. These results indicate that the
laboratory precision for the noted analytes was not within control. Aluminum results should be
considered estimated in water sample and calcium results should be considered estimated for
sediment samples.
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7. Field Precision Evaluation: Not applicable. Duplicate samples were not collected during this
sampling event.

8. Laboratory Control Sample: Metals were analyzed by SW-846 methods which do not specify
the evaluation of laboratory control samples.

9. Standard Additions/Furnace Atomic Absorption Analysis (GFAA): Water samples were
analyzed using GFAA and all criteria were in control.

10. Serial Dilution Results: All criteria were met with the exception of sodium and zinc in sample
SEW1-SD1 and zinc in SS-19. The associated sample results should be approximated for
these analytes. ;



ICF KAISER

TO: Claudia Brand ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY

. FAIRFAX. VIRGINIA 22O31-12O7
FROM: Davida Parker Trumbo <AxY 703,934-3300

DATE: January 3, 1991

SUBJECT: Arrowhead Plating Site, Data Validation, Twenty-nine (29) Soil and Eight (8) Water
___ Samples for Cyanide Analysis, Versar Laboratories Inc., Control Number 3913.

A data validation was performed on the analytical data acquired for cyanide from (8) water and (29)
soil samples collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility
study. The samples were analyzed for total cyanide in accordance with the modified CLP version of
method 335.2 from Mefrtocte for the Chemical Analysis of Water and Waste, 1983.

The data was validated in accordance with quality control criteria established in the noted analytical
method. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

SS-1 SS-8 SS-15 SEW2-SD1 ST5-SD3 SEW1-SW1
SS-2 , SS-9 SS-16 SEW3-SD1 ST1-SW3 SEW2-SW1
SS-3 SS-10 SS-17 ST1-SD3 ST1-SW3A
SS-4 SS-11 SS-18 ST1-SD3A ST2-SW1
SS-5 SS-12 SS-19 ST2-SD3 ST3-SW1
SS-6 SS-13 SS-20 ST3-SD3 ST4-SW1
SS-7 SS-14 SEW1-SD1 ST4-SD3 ST5-SW1

Overall Assessment of Data: The overall laboratory performance met quality control criteria and were
compliant with the requisite specifications with the exception of the distilled matrix spike for sample
SEW1-SD1. The detection limits for sediment samples should be qualified as being low biased.
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The following criteria were reviewed during the data validation: i
1. Holding Times: All criteria were met.

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: All criteria were met.

4. Matrix Spike Sample Analysis: All criteria were met with the exception of SEW1-SD1, which
had a recovery of 65%. The detection limit has the potential'for being biased low in the
sediment samples.

5. Laboratory Precision Evaluation: Duplicate analysis was performed on samples ST4-SW3,
SEW1-SD1, and SS-19. All sample results were reported below the detection limit.

6. Field Precision Evaluation: Duplicate samples were collected for Siamples ST1-SD3 and
ST1-SW3. The sample results were reported below the detection limit.

7. Laboratory Control Sample: All criteria were met.
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ICF KAISER ENGINEERS, INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O31-12O7
7O3/934-33OO

TO: Claudia Brand

FROM: Jay Kuhn

DATE: March 17, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 2 Sediment Samples, 4
Soil Samples, Volatile Organic Analysis, General Physics
Laboratory, Gaithersburg, Maryland.

A level I validation was performed on the organic analytical data from 2
sediment samples and 4 soil samples collected at the Arrowhead Plating Site as
part of the Remedial Investigation/Feasibility Study. The samples were
analyzed for EPA Target Compound List (TCL) volatile organics by General
Physics Laboratory, Gaithersburg, Maryland. Validation was performed in
accordance with the EPA Functional Guidelines for Evaluating Organics Analyses
(February 1, 1988). A copy of the checklist has been provided as an
attachment for your information.

The samples included in the data package are the following.

Sediment Samples: Soil Samples:

MF-SD1 SB21-S3
SF-SD1 SB21-S5

SB21-S6
SB22-S3

Overall Assessment of the Data for the Samples Evaluated:

1. The detection of methylene chloride and acetone in the laboratory blank,
VBLKL, results in the detected values of methylene chloride and acetone
to be considered non-detect in the samples MF-SD1 and SF-SD1.

2. The detection of methylene chloride in the laboratory blank, VBLKD,
results in the detected values of methylene chloride to be considered
non-detect in the following samples: SB21-S3, SB21-S5, SB21-S6, and
SB22-S3.

3. The detection of benzene in the laboratory blank, VBLKD, results in the
detected values of benzene to be to be considered nondetect in the
samples SB21-S3 and SB22-S3.

4. Due to the substantial deviation in the continuing calibration response



of chloromethane, the method detection limit'for chloromethane should be
considered estimated for the following samples: SB21-S3, SB21-S5, SB21-
S6, and SB22-S3. :
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ICF KAISER

ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O3H2O7
703/934-3300

TO: Claudia Brand

FROM: Jay Kuhn

DATE: July 17, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 1 Surface Soil, 8
Sediment, 12 Water Samples Semivolatile and Volatile Organic
Analysis, Versar Inc., Virginia.

REFERENCE: Validation 4, Versar Control Number 2440 and 2452, Surface Soil,
Sediment and Water

A level I validation was performed on the organic analytical data from 8
sediment samples, 9 water samples, and 1 surface soil collected at the
Arrowhead Plating Site as part of the Remedial Investigation/Feasibility
Study. The samples were analyzed for EPA Target Compound List (TCL)
semivolatile and volatile organics by Versar Inc., Springfield, Virginia.
Volatile organic compound trip blanks were also included in the sample
package. Validation was performed in accordance with the EPA Functional
Guidelines for Evaluating Organics Analyses (February 1,1988). A copy of the
checklist has been provided as an attachment for your information.

The samples included in the data package are the following.

Sediment/Surface Soil Samples Water Samples

SP1 ST1-SW1
ST1-SD1 ST2-SW1A
ST2-SD1 ST2-SW1
ST2-SD1A ST3-SW1
ST3-SD1 ST4-SW1
ST4-SD1 ST5-SW1
ST5-SD1 ST6-SW1
ST6-SD1 ST7-SW1
ST7-SD1 Tank-1

Trip Blank 7
Trip Blank 9 (4/10/90)
Trip Blank 9 (4/11/90)

Overall Assessment of Data for Samples Evaluated:

1. Due to a substantial deviation in the continuing calibration response of
acetone, the detected value is considered estimated in the following

AH303Q5S



compounds: ST2-SD1, ST4-SD1, ST5-SD1, ST6-SD1, and ST2-SW1A.

2. Because of the detection of acetone in the associated reagent blank the
values for acetone are considered non-detected in the following samples:
ST2-SW1, ST2-SW1A, ST5-SW1, ST6-SW1,. and ST7-SW1.

3. The detection of methylene chloride and acetone in the associated Trip
Blank 9 (received 4/10/90) results in the values of methylene chloride
to be considered non-detected in samples ST2-SW1, ST2-SW1A, ST3-SW1, and
ST5-SW1. In addition the values of acetone are considered non-detected
in ST5-SW1, ST6-SW1, and ST7-SW1. It should be noted that the
contamination detected in the trip blank could be caused by the reagent
blank, VBLK69, associated with the analysis of Trip Blank 9 (received
4/10/90). ;

4. Deviation of all internal standard areas for sample ST5-SD1 results in
the detected value of Acetone to be considered estimated and the method
detection limit for all other target compounds should be considered
estimated. >

5. Method detection limits for SP-1 were not met by a fa.ctor of 2 as a
result of a dilution. In addition, a dilution factor of 10 was used in
the analysis of SP-1MS and SP-1MSD.
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The following criteria were reviewed in validating the data:

1. Holding Time: All criteria were met.

2. GC/MS Tune: All criteria met.

3. Calibration:

Volatile TCL: Instruments U and W were used to perform the
volatile analysis. Calibration results for each instrument are as
follows:

Instrument U

Initial: 4/19/90, 1 compound has a XRSD > 30%.

Impact on data: No compounds were quantitated from the initial
calibration.

Continuing: 4/20/90, 1 compound, acetone, has a %D > 25%.

Impact on data: The result for the compound, acetone, which is
quantitated on a continuing calibration with a percent deviation
(XD) > 25% should be qualified as follows: the detected value of
acetone should be estimated. The samples potentially impacted
are ST1-SD1, ST2-SD1, ST2-SD1A, ST3-SD1, ST4-SD1, ST6-SD1, ST7-
SD1, ST1-SD1MS (matrix spike), ST1-SD1MSD (matrix spike
duplicate), ST5-SD1, ST1-SD1MSDRE (reextraction), and ST5-SD1RE
(reextraction). The impacted samples are ST2-SD1, ST4-SD1, ST5-
SD1, and ST6-SD1.

Initial: 4/21/90, meets criteria.

Instrument W

Initial: 4/16/90, 2 compounds have a %RSD > 30%.

Impact on data: No compounds were quantitated from the initial
calibration.

Continuing: 4/19/90, 5 compounds have a %D > 25%.

Impact on data: The results for chloromethane, acetone, carbon
disulfide, vinyl acetate, and 2-hexanone, which are quantitated on
th« continuing calibration with percent deviations (%D) > 25%
should be qualified as follows: the detected compound values
should be considered estimated, and reject the data of the
compound chloromethane when nondetected. The samples potentially
impacted are Trip Blank 7 and Trip Blank 9. The sample impacted is
Trip Blank 7.
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Continuing: 4/20/90, 3 compounds have a %D > 25%.

Impact on data: The results for acetone, carbon disulfide, and
vinyl acetate, which are quantitated on the continuing calibration
with percent deviations (%D) > 25% should be qualified as follows:
the detected compound values should be considered estimated. The
samples potentially impacted are ST1-SW1, ST2-SW1, ST2-SW1A, and
ST3-SW1. The actual impacted is the detected value of acetone
ST2-SW1A.

i

Continuing: 4/20/90, 3 compounds have a %D > 25%.

Impact on data: The results for carbon disulfide, vinyl acetate,
and 2-hexanone, which are quantitated on the continuing
calibration with percent deviations (%D) > 25% should be qualified
as follows: the detected compound values should be considered
estimated. The samples potentially impacted are ST4-SW1, ST5-SW1,
ST6-.SW1, and ST7-SW1. None of these compounds were detected in
these samples.

Continuing: 4/21/90, 2 compounds have a %D > 23%.

Impact on data: The results for carbon disulfide and bromoform,
which are quantitated on the continuing calibration with percent
deviations (%D) > 25% should be qualified as follows: the detected
compound values should be considered estimated. The samples
potentially impacted are Trip Blank 9 and Tank-1. None of these
compounds were detected in these samples.

Semivolatile TCL: Instrument T and Z were used to perform the
semivolatile analysis. Calibration results for each instrument are as
follows: ;

Instrument T •
\

Initial: 5/5/90, 6 compounds have a %RSD > 30%. As is, this
initial calibration does not meet SW-846, method 8270 criteria and
is therefore noncompliant. Notified the laboratory that the
initial calibration form does not reflect the response values for
the initial calibration of instrument T on 5/5/90. The laboratory
submitted the correct continuing calibration form which is to
replace pages 400099 and 400100. The submitted form has 1
compound, benzoic acid, with a %RSD > 30%.

Impact on data: No samples were quantitated from the initial
calibration.

Continuing: 5/8/90, 4 compounds have a %D > 25%. As is, this
continuing calibration does not meet SW-846, method 8270 criteria
and is therefore noncompliant. Notified the laboratory that the
continuing calibration form does not reflect the response values
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for the continuing calibration of instrument T on 5/5/90. The
laboratory submitted the correct continuing calibration form which
is to replace pages 400107 and 400108. The submitted form has the
following compounds with a %D > 25%: benzoic acid, 4-nitroaniline,
and butylbenzyIphthalate.

Impact on data: The results for benzoic acid, 4-nitroaniline, and
butylbenzylphthalate which are quantitated on the continuing
calibration with percent deviations (%D) > 25% should be qualified
as follows: the detected compound values should be considered
estimated. The samples potentially impacted are ST1-SD1 and ST2-
SD1. These compounds were not detected in these samples.

Continuing: 5/9/90, 7 compounds have a %D > 25%. As is, this
continuing calibration does not meet SW-846, method 8270 criteria
and is therefore noncompliant. Notified the laboratory that the
continuing calibration form does not reflect the response values
for the continuing calibration of instrument T on 5*/8/90. The
laboratory submitted the correct continuing calibration form which
is to replace pages 400109 and 400110. The submitted form has the
following compounds with a %D > 25%: n-nitroso-di-n-propylamine,
benzoic acid, 4-nitroaniline, flourene, 4-chlorophenyl-
phenylether, anthracene, butylbenzylphthalate, and chrysene.

Impact on data: The results for these compounds which are
quantitated on the continuing calibration with percent deviations
(%D) > 25% should be qualified as follows: the detected compound
values should be considered estimated. The samples potentially
impacted are ST2-SD1A, ST3-SD1, and ST4-SD1. These compounds were
not detected in these samples.

Continuing: 5/10/90, 3 compounds have a %D > 25%. As is, this
continuing calibration does not meet SW-846, method 8270 criteria
and is therefore noncompliant. Notified the laboratory that the
continuing calibration form does not reflect the response values
for the continuing calibration of instrument T on 5/10/90. The
laboratory submitted the correct continuing calibration form which
is to replace 400111 and 400112. The continuing calibration has 1
compound, anthracene, with a %D > 25%.

Impact on data: The results for anthracene which are quantitated
on the continuing calibration with percent deviations (%D) > 25%
should be qualified as follows: the detected compound values
should be considered estimated. The samples potentially impacted
are ST5-SD1, ST6-SD1, and SP-1. Anthracene was not detected in
any of these samples.

Instrument Z

Initial: 4/13/90, 2 compounds have a %RSD > 30%.
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Impact on data: No compounds were quantitated form this initial
calibration. .

Continuing: 5/1/90, 2 5tompounds*~have a %D > 25%.

Impact on data: The results for 4-chloroaniline and 3-
nitroaniline, which are quantitated on the continuing calibration
with percent deviations (%D) > 25% should be qualified as follows:
the detected compound values should be considered estimated. The
samples potentially impacted are ST1-SW1, STI-SiWIMS, ST1-SW1MSD,
ST2-SW1, ST2-SW1A, ST3-SW1, ST4-SW1, ST5-SW1, and ST6-SW1. These
compounds were not detected in these samples.

Continuing: 5/2/90, 2 compounds have a %D > 25%.

Impact on data: The results for 4-chloroanilinei and 3-
nitroaniline, which are quantitated on the continuing calibration
with percent deviations (%D) > 25% should be qualified as follows:
the detected compound values should be considered estimated. The
samples potentially impacted are Tank-1 and ST7-SW1. These
compounds were not detected in these samples.

4. Blanks:

The intent of blanks are to review the potential of contamination
contribution by the sampling and/or analytical process. Those
compounds present in the blanks should be flagged as non-detect
for the specified concentration range within the sample. Both
field blanks and trip blanks are included in this data package.
The maximum concentration of contamination found in any of the
field, trip, or laboratory blanks is as follows:

Contamination
Considered

Detected Non-detect.
Concentration up to

Contamination of Contamination Concentration Blank I.D.

Methylene Chloride 4 ug/L 40 ug/L VBLK69
Acetone 8 ug/L 80 ug/L VBLK69
Acetone 8 ug/L 80 ug/L VBLK96
Methylene Chloride 4 ug/L 40 ug/1 '' VBLK97
Acetone 9 ug/L 90 ug/L VBLK23
Methylene Chloride 3 ug/L 30 ug/L Trip Blank 9
Acetone 6 ug/L 60 ug/L ' Trip Blank 9

Impact on data: The detection of methylene chloride and acetone in
Che associated Trip Blank 9 (received 4/10/90) results in the
values of methylene chloride to be considered non-detected in
samples ST2-SW1, ST2-SW1A, ST3-SW1, and ST5-SW1. In addition the
values of acetone are considered non-detected in ST5-SW1, ST6-SW1,
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and ST7-SW1. It should be noted that the contamination detected.
in the trip blank could be caused by the reagent blank, VBLK69,
associated with the analysis of Trip Blank 9 (received 4/10/90).

Surrogate Spike: Surrogate recovery windows created from EPA Contract
Laboratory Program data base.

Volatile: meets criteria.

Semivolatile: ST1-SW1 had 1 acid surrogate out. ST3-SW1 had 1
acid surrogate out. ST2-SD1 had one acid surrogate out.

Impact on data: The results are not considered impacted when there
is only one surrogate outlier.

Matrix Spike/Matrix Spike Duplicate:

Volatile: meets criteria.

Semivolatile:

Water Matrix: The following recoveries were out of the
recovery windows created from EPA Contract Laboratory
Program data base.

ST1-SW1MS: 4-nitrbphenol recovery high (94%)
ST1-SW1MSD: 4-nitrophenol recovery high (94%)

All RPDs meet criteria.

Impact on data: It is in the reviewers judgement that there
is no impact on the data.

Sediment Matrix: The following recoveries were out of the
recovery windows created from EPA Contract Laboratory
Program data base.

SP-1MS: 1,4-dichlorobenzene recovery low (22%)
ST2-SD1MS: 4-chloro-3-methylphenol recovery high (119%), 4-
nitrophenol recovery high (129%), 2,4-dinitrotoluene
recovery high (100%)
ST2-SD1MSD: 4-nitrophenol recovery high (115%) , and 2,4-
dinitrotoluene recovery high (95%).

The RPDs for the matrix spike and matrix spike duplicate of
sample SP-1 were out for 1,4-dichlorobenzene, n-nitroso-di-
n-propylamine, and 1,2,4-trichlorobenzene.

Impact on data: It is in the reviewers judgement that there
is no impact on the data.
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7. Field Duplicates:

Water Matrix: The field duplicates are ST2-SW1 and ST2-SW1A. No
compounds were detected in ether of the samples for the TCL
semivolatile analysis. The following compounds were detected for
the TCL volatile analysis: :

Compound
Quantitated ST2-SW1 ST2-SW1A RPD

!

Methylene Chloride 5 ug/L 5 ug/L 0%
Acetone 7 ug/L 8 ug/L 13%
1,2-Dichloroethene 5 ug/L 6 ug/L 18%
Trichloroethene 6 ug/L 8 ug/L 29%
Tetrachloroethene 7 ug/L 9 ug/L 13%

Impact on data: It is in the reviewers judgement that there is no
significant impact.

Sediment Matrix: The field duplicates are ST2-SD1 and ST2-SD1A. No
samples were detected in ether of the samples for TCL semivolatile
analysis. For TCL volatile analysis acetone was detected in ST2-
SD1 and ST2-SD1A at 9 ug/Kg and 14 ug/Kg respectively. The RPD is
43%.

Impact on data: It is in the reviewers judgement: that there is no
significant impact.

8. Internal Standard Performance:

Volatile: For sample ST1-SD1MSD and its reextraction ST1-SD1MSDRE
both the first internal standard, bromochloromethane, and the
second internal standard, 1,4-difluorobenzene, were outliers. For
sample ST5-SD1 and its reextraction ST5-SD1RE all internal
standards were outliers. For SP-1 all internal standards were
outliers. Note: No reextraction of SP-1 was done.

Impact on data: Positive results quantitated off the internal
standards should be considered estimated and for non-detect
results, the quantitation limit should be considered estimated.

Semivolatile: For sample SP-1 the first internal standard, 1,4-
dichlorobenzene-D4, was an outlier. Note: No reextraction of SP-1
was done. For sample ST6-SD1 the first internal standard, 1,4-
dichlorobenzene-D4, and the second internal standard, naphthalene-
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D8, were outliers. Note: No reextraction of ST6-SD1 was done.

Impact on data: Positive results quantitated off the internal
standards should be considered estimates and for non-detect
results the quantitation limit should be considered estimated.

9. TCL Compound Identification: All qualitative analysis acceptable.

10. Compound Quantitation and Reported Detection Limits: Method detection
limits for SP-1 were not met by a factor of 2. The analysis of SP-1MS
and SP-1MSD were not met by a factor of 10. Note: SP-1, SP-1MS and SP-
1MSD were not analyzed at the same dilution.

Impact on data: The TCL semivolatile, bis(2-ethylhexyl)phthalate, was
confirmed in SP-1 and tentatively identified in SP-1MS, and SP-1MSD.

11. -Tentatively Identified Compounds: Meets criteria.

12. System Performance: The laboratory summary sheet incorrectly designated
sample Trip Blank 7 as Trip Blank/ST7. The sample number ST2-SW1A was
incorrectly designated ST2-SD2A. Sample ST2-SW1 was incorrectly entered
into the instrument W logbook as ST2-SW2. This error was carried over
into the generation of forms associated with this analysis.

Impact on data: The laboratory was notified of these errors and
resubmitted the following information:

Incorrect Sampl* Mmnbeg Correct Sample Number Pages Resubmitted

Trip Blank/ST7 Trip Blank 7 Narrative
100005
100009
100016
100152
100153
100154
100155
200089
200202
200195 through 199
000031

ST2-SD2A ST2-SW1A Narrative
200195 through 199

ST2-SW2 ST2-SW1 Narrative
100005
100010
100017
100041
100042
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100043
100044
200090
200203

It should be noted that the above pages represent the basic
documentation for tracking the sample and form generation for the
analytical process. In some instances, the raw data still has the
incorrect sample designation.



ICF KAISER

ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O3H2O7
703/934-3300

TO: Claudia Brand

FROM: Jay Kuhn :

DATE: July 18, 1990 .

SUBJECT: Arrowhead Plating Site, Data Validation, 12 Water Samples and 8.
Sediment Samples, Volatile Organic Analysis, Versar Inc.,
Virginia. ]

REFERENCE: Validation 12, Versar Control Number 2763 and 2769, Surface Water,
Sediment

A level I validation was performed on the organic analytical data from 8 water
samples and 8 sediment samples collected at the Arrowhead Plating Site as part
of the Remedial Investigation/Feasibility Study. The samples were analyzed
for EPA Target Compound List (TCL) volatile organics by Versar Inc.,
Springfield, Virginia. Validation was performed in accordance with the EPA
Functional Guidelines for Evaluating Organics Analyses (February 1, 1988). A
copy of the checklist has been provided as an attachment for your information.

The samples included in the data package are the following.

ST1-SW2 ST5-SW2 ST2-SD2 ST7-SD2
ST1-SW2A ST6-SW2 ST3-SD2 Field Blank 5
ST2-SW2 ST7-SW2 ST4-SD2 Trip Blank 15
ST3-SW2 ST1-SD2 ST5-SD2 '. Trip Blank 16
ST4-SW2 ST1-SD2A ST6-SD2 . Trip Blank 17

Overall Assessment of Data for Samples Evaluated:

The following is a summary of this data evaluation:

1. Tetrachloroethene should be qualified as tentatively Identified in
samples ST1-SW2A and ST2-SW2.

2. The detected values of acetone in ST4-SD2, ST5-SD2, ST6-SD2, and ST7-SD2
should be considered non-detected. The detected value of methylene
chloride in ST3-SW2," ST4-SW2, ST5-SW2, ST6-SW2, and ST7-SW2 should be
considered non-detected.



The following criteria were reviewed in validating the data:

1. Holding Time: All criteria met

2. GC/MS Tune: All criteria met.

3. Calibration:

Instruments W and U were used to perform the volatile analysis.
Calibration results for each instrument are as follows.

Instrument W

Initial: 5/29/90, 1 compound, acetone, has a relative standard deviation
(%RSD) > 30%.

Impact on data: No compounds were quantitated from the initial
calibration.

Continuing: 5/31/90, 1 compound, acetone, has a %D > 25%.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with percent deviation (%D) > 25% should be
qualified as follows: detected compound values for acetone should be
estimated. The samples potentially impacted are ST3-SW2, ST4-SW2, ST5-
SW2, ST6-SW2, and ST7-SW2. Acetone was not detected in any of these
samples.

Continuing: 5/31/90, 4 compounds, bromomethane, methylene chloride,
1,1,2-trichloroethane, and 2-hexanone, have a %D > 25%.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with percent deviation (%D) > 25% should be
qualified as follows: detected compound values for bromomethane,
methylene chloride, 1,1,2-trichloroethane, and 2-hexanone should be
considered estimated. The samples potentially impacted are ST1-SW2,
ST1-SW2A, and ST2-SW2. These compounds were not detected in the
samples.

Instrument U

Initial: 5/31/90, meets criteria.

Continuing: 5/31/90, meets criteria.

Continuing: 6/1/90, meets criteria.

4. Blanks:

The intent of blank analysis results are to evaluate the potential of
contamination contribution by the sampling and/or analytical process.
Both field blanks and laboratory blanks are included in this data
package. The maximum concentration of contamination found in any of the
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field, trip, or laboratory blanks is as follows:

Contamination
Considered

Detected Non-detect
Concentration up to

Contamination of Contamination Concentration Blank I.D.

2-Butanone 5 ug/L 50 ug/L VBLK52
Methylene Chloride 3 ug/L 30 ug/L Field Blank 5
Acetone 7 ug/L 70 ug/L Field Blank 5
Methylene Chloride 3 ug/L • 30 ug/L Trip Blank 15
Methylene Chloride 3 ug/L 30 ug/L Trip Blank 16
Acetone 10 ug/L 100 ug/L Trip Blank 16
Acetone 10 ug/L 100 ug/L Trip Blank 17

!

Impact on data: The detected values of acetone in ST4-SD2, ST5-SD2, ST6-
SD2, and ST7-SD2 should be considered non-detected. The detected value
of methylene chloride in ST3-SW2, ST4-SW2, ST5-SW2, ST6-SW2, and ST7-SW2
should be considered non-detected.

5. Surrogate Spike: ,
j

Surrogate recovery windows created from EPA Contract Laboratory Program
data base. All surrogate recoveries are compliant.

6. Matrix Spike/Matrix Spike Duplicate: :

Matrix Spike recovery windows created from EPA Contract Laboratory
Program data base. All matrix spike recoveries are compliant. All
relative percent deviations (RPDs) are compliant

7. Field Duplicates:

The field duplicates are ST1-SW2 and ST1-SW2A for surface water and ST1-
SD2 and ST1-SD2A for sediments. The results for surface water duplicates
and Relative Percent Deviations (RPDs) are as follows:

Compound
Quantitated ST1-SW2 ST1-SW2A RPDs

Acetone 8 ug/L 10 ug/L 22%
1,2-Dichloroethene 30 ug/1 24 ug/L 22%
Trichloroethene 38 ug/L 30 ug/L 24%
Tetrachloroethene 41 ug/L 32 ug/L 25%

No compounds were detected for sediment duplicates ST1-SD2 and ST1-SD2A.

Impact on data: The field duplicates reflect good precision. It is in
the reviewers judgement that there is no significant impact on the data.



8. Internal Standard (IS) Performance: All criteria met.

9. TCL Compound Identification:

The criteria that mass ions of the sample spectrum be within 20% of the
corresponding standard spectrum was not met for the following detected
compounds.

Sample ID: Target Compound;

ST1-SW2A Tetrachloroethene
ST2-SW2 Tetrachloroethene

Impact on data: These results will be qualified as tentatively
identified.

10. Compound Quantitation and Reported Detection Limits:

Instrument detection limits were not submitted. Quantitation limits
were met.

11. Tentatively Identified Compounds: All criteria met.

12. System Performance: All criteria met.
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ICF KAISER
ENGINEERS

ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O31-I2O7
703/934-3300

TO: Claudia Brand

FROM: Davida Parker Trumbo

DATE: July 11, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 8 Sediment and 17 Water Samples for
________Inorganic-Analysis, Versar Inc., Control No. 2800___________

A data validation was performed on the inorganic analytical data from 16 water and 8 soil samples
collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility study. The
samples were analyzed in accordance with EPA Contract Laboratory Program protocols for cyanide
and in accordance with SW-846 protocols for the following metals:

Aluminum Chromium Mercury Sodium
Barium Copper Potassium Zinc
Calcium Iron Nickel
Cadmium Lead Silver

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

ST1-SD2 ST2-SD2 ST4-SD2 ST6-SD2 Equipment
ST1-SD2A ST2-SW2 ST4-SW2 ST6-SW2 Blank #5
ST1-SW2 ST2-SW2F ST4-SW2 F ST6-SW2 F
ST1-SW2F ST3-SD2 ST5-SD2 ST7-SD2
ST1-SW2A ST3-SW2 ST5-SW2 ST7-SW2
ST1-SW2AF ST3-SW2F ST5-SW2 F ST7-SW2 F

Overall Data Assessment: The overall laboratory performance met quality control criteria with the
following exceptions:

1. Cyanide detection limits should be considered estimated in sediment samples and the potential
for false negatives should be noted. Results for unfiltered surface water samples should be
rejected due to the extended holding time.
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Data Validation
Control No: 2800
Page 2 of 5

Assessment of quality control blank sample indicated that several analytes were determined in
the blank at concentration greater than the instrument detection limit (IDL). Sample results less
than five time the largest amount of contamination found in any blank associated with the sample
should be treated as though the material was not detected above the sample detection limit. The
analytes and the associated samples are provided below.

Analvte Samples

Aluminum ST1-SW2 F ST2-SW1 F ST7-SW2 F
ST3-SW2 F ST5-SW2 F
ST4-SW2 F ST6-SW2 F

Lead ST1-SW2 ST4-SW2
ST1-SW2A ST5-SW2
ST2-SW2 ST7-SW2

Zinc ST1-SW2 ST1-SW2F ST3-SW2
ST1-SW2A ST3-SW2F ST6-SW2
ST1-SW2AF ST4-SW2 ST6-SW2 F
ST2-SW2 ST4-SW2 F ST7-SW2
ST2-SW2 F ST5-SW2 ST7-SW2 F
ST5-SW2 F

Sodium ST3-SD2
ST7-SD2

Potassium ST1-SD2A
ST3-SD2
ST5-SD2

3. Results for aluminum and iron should be approximated in all sediment samples due to low bias
associated with the matrix spike.

4. The assessment of laboratory precision indicated problems with the reproducibility of sample
results associated with aluminum, barium, chromium, potassium, sodium, and zinc in sediment
sample and potassium and zinc results in surface water samples. Results should be
approximated in the respective matrix.

5. Zinc results in sediment samples and barium results in surface water samples potential chemical
or physical interferences associated with ICP analysis.
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Data Validation
Control No: 2800
Page 3 of 5

The following criteria were reviewed during the data validation:

1 . Holding Times: All criteria were met with the exception of cyanide which was analyzed after the
recommended holding time. Detection limits for cyanide in sediment samples should be
considered estimated and results in surface water samples should be rejected.

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: The following blank contamination and potentially affected samples are
summarized below:

Blank Contaminant Concentration Samples
(ug/0

1CCB1 Calcium 7.4 ST1-SD2
Chromium 6.4 ST1-SD2A
Potassium 1192 ST2-SD2

ST3-SD2

ST5-SD2
ST6-SD2
|

CCB3 Chromium 6.6 Sediment Potassium 1281
Sodium 33.8

2PBW Aluminum 12.1 Surface Water
Barium 2.9
Calcium 15.1
Iron 12.6 , .
Lead 4.4
Zinc 31.6

3PBS Calcium 29.0 Sediment
Iron 9.6
Sodium 61.3
Zinc 10.6

4RB5 Barium 2.9 All Samples
Calcium 22.6
Iron _________ 9.9 _________________________________________~~_ ~~~ ~" ~ i ——————

1 Continuing Calibration Blank
2 Preparation Blank Water
3 Preparation Blank Soil
4 Field Blank #5 ,
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Data Validation
Control No: 2800
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Action:

Surface Water: The following analytes were detected in the noted samples at concentration less
than five times the contamination level detected in the highest associated blank:

Analvte Samples

Aluminum ST1-SW2 F ST2-SW1 FST7-SW2 F
ST3-SW2 FST5-SW2 F
ST4-SW2 FST6-SW2 F

Lead ' ST1-SW2ST4-SW2
ST1-SW2AST5-SW2
ST2-SW2ST7-SW2

Zinc ST1-SW2AST3-SW2 FST6-SW2
ST1-SW2A FST4-SW2 ST6-SW2 F
ST2-SW2ST4-SW2 FST7-SW2
ST2-SW2 FST5-SW2ST7-SW2 F
ST3-SW2ST5-SW2 F

Sediment Samples: The following samples and analytes were detected at concentration less
than five times the contamination level in the blank sample:

Analvte Samples

Sodium ST3-SD2
ST7-SD2

Potassium ST1-SD2A
ST3-SD2
ST5-SD2

4. ICP Interference Check Sample: All criteria were met.

5. Matrix Spike Sample Analysis: All criteria were met for the surface water samples. Aluminum
and iron should be approximated in all sediment samples due low bias.

6. Laboratory Precision Evaluation: Duplicate analysis was performed on samples ST1-SD2A,
ST4-SD2, and ST1-SW2A. The criteria were met for ST1-SD2A with the exception of aluminum,
barium, chromium, potassium, sodium, and zinc. The reported values for these anaiytes will be
considered estimates in all sediment samples. All criteria were met for ST1-SW2A with the
exception of potassium, which should be estimated in all surface water samples. Cyanide was
the only matrix spike analyzed in sample ST4-SD2 and all criteria were met.

7. Field Precision Evaluation: ST1-SD2/ST1-SD2A and ST1-SW2/ST1-SW2A were the duplicate
samples collected for this sampling event. Due to the high variance in sample result
concentration,.the following analyte results should be considered estimates in all sediment
samples: aluminum, calcium, chromium, iron, potassium, sodium, and zinc. All criteria were met

A.R3Q3072



1 Data Validation
: Control No: 2800
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for ST2-SD1. All criteria were met for the surface water samples with the1 exception of potassium
and zinc. Results for these analytes should be estimated for all surface water samples.

I

8. Laboratory Control Sample: Metals were analyzed by SW-846 methods; which do not specify
the evaluation of laboratory control samples. Since cyanide was processed using contract
laboratory program (CLP) protocols the results should have been evaluated, but the necessary
information was not included in the data package.

9. Standard Additions/Furnace Atomic Absorption Analysis: All criteria were met.

10. Serial Dilution Results: All criteria were met with the exception of zinc in sediment samples
and barium in surface water samples. Results for these analytes will be estimated in the
respective matrix.
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ICF KAISER
ENGINEERS

ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22031-1207
7O3/934-330O

TO: Claudia Brand

FROM: Davida Parker Trumbo

DATE: July 10, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 16 Water and 8 Soil Samples for Inorganic
________Analysis, Versar Inc., Control No. 2440________________________________

A data validation was performed on the inorganic analytical data from 16 water and 8 soil samples
collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility study. The
samples were analyzed in accordance with EPA Contract Laboratory Program protocols for cyanide
and in accordance with SW-846 protocols for the following metals:

Aluminum Chromium Mercury Sodium
Barium Copper Potassium Zinc
Calcium Iron Nickel
Cadmium Lead Silver

Surface water samples were analyzed for dissolved and total metals.

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

ST1-SD1 ST2-SW1A ST4̂ SW1 ST6-SW1
ST1-SW1 ST2-SW1A F ST4-SW1 F ST6-SW1 F
ST2-SD1 ST3-SD1 ST5-SD1 ST7-SD1
ST2-SD1A ST3-SW1 ST5-SW1 ST7-SW1
ST2-SW1 ST3-SW1 F ST5-SW1 F ST7-SW1 F
ST2-SW1 F ST4-SD1 ST6-SD1 Equipment Blank 2

Overall Data Assessment: The overall laboratory performance met quality control criteria with the
following exceptions:

1. Detection limits for cyanide in unfiltered surface water and sediment samples should be
estimated due to the extended holding times associated with the samples.

2. Assessment of quality control blank samples indicated that several analytes were determined in
blanks at concentrations greater than the instrument detection limit (IDL). Sample results less
than five time the largest amount of contamination found in any blank associated with the sample
should be treated as though the analyte was not detected above the sample detection limit. The
analytes and the associated impacted samples are provided below.
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i Control No: 2440

Page 2 of 4

Analyte Samples ,

Aluminum ST1-SW1 ST2-SW1 F ST2-SW1 F
ST3-SW1 F ST4-SW1 F ST1-SW5 F
ST6-SW1 F ST7-SW1 F \

Barium ST1-SW1 ;

Calcium ST3-SD1 ;

Sodium ST3-SD1 i

Zinc ST1-SW1 ST2-SW1 ST2-SW1 F
ST2-SW1A ST2-SW1 F ST3-SW1
ST3-SW1 F ST4-SW1 ST5-SW1
ST5-SW1 F ST6-SW1 ST6-SW1 F
ST7-SW1 ST7-SW1 F ST2-SD1A
ST3-SD1 ST5-SD1 ,

3. Sediment sample results for potassium have the tendency to be biased low and should be
considered the minimum concentration present due to low percent recoveries associated with the
matrix spike.

4. The assessment of laboratory precision indicated problems with the reproducibility of sample
results associated with aluminum, potassium, and zinc in surface water and copper and iron in
sediment samples. Sample results for these analytes in the associated matrices should be
treated as estimated values. \i

5. Surface water sample results for zinc have the potential for being biased and should be
considered estimated due to poor precision associated with the field duplicate.

6. Potential chemical or physical intereference could not be evaluated for this data set.
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Data Validation
Control No: 2440
Page 3 of 4

The following criteria were reviewed during the data validation:

1. Holding Times: All criteria were met with the exception of cyanide which was analyzed after the
recommended holding time. Results for cyanide should be considered estimated.

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: The following blank contamination and potentially affected samples are
summarized below:

Blank Contaminant Concentration Samples
(ug/0

1ICB1 Sodium 67.4 All

2CCB2 Barium 3.5 ST1-SW1 ST5-SW1
Sodium 77.4 ST2-SW1 F ST5-SW1 F

ST2-SW1A F ST6-SW1
ST3-SW1 F ST7-SW1
ST4-SW1

3PBW Aluminum 46.2 Surface Water
Barium 3.5
Calcium 119
Sodium 311
Zinc 21.3

*PBS Aluminum 45.0 Sediment
Calcium 198
Sodium 45.3
Zinc 10.6

1 Initial Calibration Blank
2 Continuing Calibration Blank
3 Preparation Blank Water
4 Preparation Blank Soil

Action:

Surface Water: The following analytes were detected in the noted samples at concentration less than
five times the contamination level detected in the highest associated blank:

Analvte Samples

Aluminum ST1-SW1 ST2-SW1 F ST2-SW1 F
ST3-SW1 F ST4-SW1 F ST1-SW5 F
ST6-SW1 F ST7-SW1 F

18303076



i Data Validation
1 Control No: 2440

Page 4 of 4

Barium ST1-SW1

Zinc ST1-SW1 ST2-SW1 ST2-SW1 F
ST2-SW1A ST2-SW1 F ST3-SW1
ST3-SW1 F ST4-SW1 ST5-SW1
ST5-SW1 F ST6-SW1 ST6-SW1 F
ST7-SW1 ST7-SW1 F

Sediment Samples: The following samples and analytes were detected at concentration less than five
times the contamination level in the blank sample:

!

Samples

ST3-SD1

ST3-SD1

Zinc ST2-SD1A ST3-SD1 ST5-SD1

4. ICP Interference Check Sample: All criteria were met.

5. Matrix Spike Sample Analysis: Samples ST4-SW1 and ST1-SD1 were evaluated to determine
laboratory performance on spiked samples. All criteria were met for sample ST4-SW1. All criteria
were met for ST1-SD1 with the exception of potassium which had a percent recovery of 65%.
Results for this analyte may be biased low.

6. Laboratory Precision Evaluation: Duplicate analysis was performed on samples ST1-SD1, ST1-
SW1D, and ST1-SW1. All criteria were met for ST1-SW1D. All criteria were met for ST1-SD1 with
the exception of copper and iron. These analytes will be considered estimated values. All
criteria were met for sample ST1-SW1 with the exception of aluminum, potassium, and zinc.
These analytes values should be treated as estimated concentrations in all surface water
samples.

7. Field Precision Evaluation: ST2-SD1/ST2-SD1A and ST2-SW1/ST2-SW1A were the duplicate
samples collected for this sampling event. All criteria were met for ST2-SD1. ST1-SW1 results
were in control with the exception of zinc. Zinc results should be considered estimated for
surface water samples.

8. Laboratory Control Sample: Metals were analyzed by SW-846 methods which do not specify
the evaluation of laboratory control samples. Since cyanide was processed using contract
laboratory program (CLP) protocols the results should have been evaluated, but the necessary
information was not included in the data package.

9. Standard Additions/Furnace Atomic Absorption Analysis: All criteria were met.
i

10. Serial Dilution Results: Although this information would normally be evaluated, the necessary
information was not included in this package.

18303077



ICF KAISER
ENGINEERS
TO: Claudia Brand ICF KAISER ENGINEERS INC

93OO LEE HIGH WAV
FAIRFAX. VIRGINIA 22O3M2O7

FROM: Davida Parker Trumbo 703.934-3300

DATE: Januarys, 1991

SUBJECT: Arrowhead Plating Site, Data Validation, Twenty-nine (29) Soil and Eight (8) Water
________Samples for Cyanide Analysis, Versar Laboratories Inc., Control Number 3913.

A data validation was performed on the analytical data acquired for cyanide from (8) water and (29)
soil samples collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility
study. The samples were analyzed for total cyanide in accordance with the modified CLP version of
method 335.2 from Methods for the Chemical Analysis of Water and Waste, 1983.

The data was validated in accordance with quality control criteria established in the noted analytical
method. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

SS-1 SS-8 SS-15 SEW2-SD1 ST5-SD3 SEW1-SW1
SS-2 SS-9 SS-16 SEW3-SD1 ST1-SW3 SEW2-SW1
SS-3 SS-10 SS-17 ST1-SD3 ST1-SW3A
SS-4 SS-11 SS-18 ST1-SD3A ST2-SW3
SS-5 SS-12 SS-19 ST2-SD3 ST3-SW3
SS-6 SS-13 SS-20 ST3-SD3 ST4-SW3
SS-7 SS-14 SEW1-SD1 ST4-SD3 ST5-SW3

Overall Assessment of Data: The overall laboratory performance met quality control criteria and were
compliant with the requisite specifications with the exception of the distilled matrix spike for sample
SEW1-SD1. The detection limits for sediment samples should be qualified as being low biased.



Data Validation
Control Number: 3913
Page 2 of 2

The following criteria were reviewed during the data validation:

1. Holding Times: All criteria were met.

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: All criteria were met.

4. Matrix Spike Sample Analysis: All criteria were met with the exception of SEW1-SD1, which
had a recovery of 65%. The detection limit has the potential for being biased low in the
sediment samples. ,

5. Laboratory Precision Evaluation: Duplicate analysis was performed on samples ST4-SW3,
SEW1-SD1, and SS-19. All sample results were reported below the detection limit.

6. Field Precision Evaluation: Duplicate samples were collected for samples ST1-SD3 and
ST1-SW3. The sample results were reported below the detection limit.

!

7. Laboratory Control Sample: All criteria were met.

18303!
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ICF KAISER
ENGINEERS
TO' Claudia Brand ICF KAISER ENGINEERS. INC

93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O3I-I2O7

FROM: Davida Parker Trumbo 703,934-3300

DATE: ' January 3, 1991

SUBJECT: Arrowhead Plating Site, Data Validation, Twenty-nine (29) Soil and Eight (8) Water
________Samples for Cyanide Analysis, Versar Laboratories Inc., Control Number 3913.

A data validation was performed on the analytical data acquired for cyanide from (8) water and (29)
soil samples collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility
study. The samples were analyzed for total cyanide in accordance with the modified CLP version of
method 335.2 from Methods for the Chemical Analysis of Water and Waste, 1983.

The data was validated in accordance with quality control criteria established in the noted analytical
method. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

SS-1 SS-8 SS-15 SEW2-SD1 ST5-SD3 SEW1-SW1
SS-2 SS-9 SS-16 SEW3-SD1 ST1-SW3 SEW2-SW1
SS-3 SS-10 SS-17 ST1-SD3 ST1-SW3A
SS-4 SS-11 SS-18 ST1-SD3A ST2-SW3
SS-5 SS-12 SS-19 ST2-SD3 ST3-SW3
SS-6 SS-13 SS-20 ST3-SD3 ST4-SW3
SS-7 SS-14 SEW1-SD1 ST4-SD3 ST5-SW3

Overall Assessment of Data: The overall laboratory performance met quality control criteria and were
compliant with the requisite specifications with the exception of the distilled matrix spike for sample
SEW1-SD1. The detection limits for sediment samples should be qualified as being low biased.

A8303Q88
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The following criteria were reviewed during the data validation:

1. Holding Times: All criteria were met.

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: All criteria were met.

4. . Matrix Spike Sample Analysis: All criteria were met with the exception of SEW1-SD1, which
had a recovery of 65%. The detection limit has the potential for being biased low in the
sediment samples.

5. Laboratory Precision Evaluation: Duplicate analysis was performed on samples ST4-SW3,
SEW1-SD1, and SS-19. All sample results were reported below the detection limit.

6. Field Precision Evaluation: Duplicate samples were collected for samples ST1-SD3 and
ST1-SW3. The sample results were reported below the detection limit.

7. Laboratory Control Sample: All criteria were met.

M303089



ICF KAISER
ENGINEERS

ICF KAISER ENGINEERS. INC.
93OO LEE HIGHWAY
FAIRFAX. VIRGINIA 22O31-12O7
7O3/934-33OO

TO: Claudia Brand

FROM: Davida Parker Trumbo

DATE: July 11, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 8 Sediment and 17 Water Samples for
________Inorganic Analysis, Versar Inc., Control No. 2800_______

A data validation was performed on the inorganic analytical data from 16 water and 8 soil samples
collected at the Arrowhead Plating Site as part of the remedial investigation/feasibility study. The
samples were analyzed in accordance with EPA Contract Laboratory Program protocols for cyanide
and in accordance with SW-846 protocols for the following metals:

Aluminum Chromium Mercury Sodium
Barium Copper Potassium Zinc
Calcium Iron Nickel
Cadmium Lead .Silver

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:
/

ST1-SD2 ST2-SD2 ST4-SD2 ST6-SD2 Equipment
ST1-SD2A ST2-SW2 ST4-SW2 ST6-SW2 Blank #5
ST1-SW2 ST2-SW2F ST4-SW2 F ST6-SW2 F
ST1-SW2 F ST3-SD2 ST5-SD2 ST7-SD2
ST1-SW2A ST3-SW2 ST5-SW2 ST7-SW2
ST1-SW2AF ST3-SW2F ST5-SW2 F ST7-SW2 F

Overall Data Assessment: The overall laboratory performance met quality control criteria with the
following exceptions:

1. Cyanide detection limits should tie considered -estimated in sediment samples and the potential
for false negatives should be noted. Results for unfiltered surface water samples should be
rejected due to the extended holding time.

8R303090
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Assessment of quality control blank sample indicated that several analytes were determined in
the blank at concentration greater than the instrument detection limit (IDL). Sample results less
than five time the largest amount of contamination found in any blank associated with the sample
should be treated as though the material was not detected above the sample detection limit. The
analytes and the associated samples are provided below.

Analvte Samples

Aluminum ST1-SW2F ST2-SW1 F ST7-SW2 F
ST3-SW2 F ST5-SW2 F
ST4-SW2 F ST6-SW2 F i

Lead ST1-SW2 ST4-SW2
ST1-SW2A ST5-SW2
ST2-SW2 ST7-SW2

Zinc ST1-SW2 ST1-SW2F ST3-SW2
ST1-SW2A ST3-SW2F ST6-SW2
ST1-SW2AF ST4-SW2 ST6-SW2 F
ST2-SW2 ST4-SW2F ST7-SW2
ST2-SW2 F ST5-SW2 ST7-SW2 F
ST5-SW2 F

Sodium ST3-SD2
ST7-SD2 ,

Potassium ST1-SD2A
ST3-SD2
ST5-SD2 ,

3. Results for aluminum and iron should be approximated in all sediment samples due to low bias
associated with the matrix spike.

4. The assessment of laboratory precision indicated problems with the reproducibility of sample
results associated with aluminum, barium, chromium, potassium, sodium, and zinc in sediment
sample and potassium and zinc results in surface water samples. Results should be
approximated in the respective matrix.

5. Zinc results in sediment samples and barium results in surface water samples potential chemical
or physical interferences associated with ICP analysis.

M-30389J
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The following criteria were reviewed during the data validation:

1. Holding Times: All criteria were met with the exception of cyanide which was analyzed after the
recommended holding time. Detection limits for cyanide in sediment samples should be
considered estimated and results in surface water samples should be rejected.

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: The following blank contamination and potentially affected samples are
summarized below:

Blank Contaminant Concentration Samples
(ug/0

1CCB1 Calcium 7.4 ST1-SD2
Chromium 6.4 ST1-SD2A
Potassium 1192 ST2-SD2

ST3-SD2
ST4-SD2
ST5-SD2
ST6-SD2

CCB3 Chromium 6.6 Sediment Potassium 1281
Sodium 33.8

2PBW Aluminum 12.1 Surface Water
Barium 2.9
Calcium 15.1
Iron 12.6
Lead 4.4
Zinc 31.6

3PBS Calcium 29.0 Sediment
Iran 9.6
Sodium . 61.3
Zinc 10.6

4RB5 Barium 2.9 All Samples
Calcium 22.6

___________Iron________9.9___________________________

1 Continuing Calibration Blank
2 Preparation Blank Water
3 Preparation Blank Soil
4 Field Blank #5

8R303Q92
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Action:

Surface Water: The following analytes were detected in the noted samples at concentration less
than five times the contamination level detected in the highest associated blank:

Analvte Samples

Aluminum ST1-SW2 F ST2-SW1 FST7-SW2 F
ST3-SW2 FST5-SW2 F
ST4-SW2 FST6-SW2 F

Lead ST1-SW2ST4-SW2
ST1-SW2AST5-SW2
ST2-SW2ST7-SW2

Zinc ST1-SW2AST3-SW2 FST6-SW2
ST1pSW2A FST4-SW2 ST6-SW2 F
ST2:SW2ST4-SW2 FST7-SW2
ST2-SW2 FST5-SW2ST7-SW2 F
ST3-SW2ST5-SW2 F

Sediment Samples: The following samples and analytes were detected at concentration less
than five times the contamination level in the blank sample:

Analvte Samples
j

Sodium ST3-SD2
ST7;SD2

:!

Potassium ST1-SD2A
ST3-SD2
ST5-SD2

4. ICP Interference Check Sample: AH criteria were met.

5. Matrix Spike Sample Analysis: All criteria were met for the surface water samples. Aluminum
and iron should be approximated in all sediment samples due low bias.

6. Laboratory Precision Evaluation: Duplicate analysis was performed on samples ST1-SD2A,
ST4-SD2, and ST1-SW2A. The criteria were met for ST1-SD2A with the exception of aluminum,
barium, chromium, potassium, sodium, and zinc. The reported values for these analytes will be
considered estimates in ail sediment samples. All criteria were met for ST1-SW2A with the
exception of potassium, which should be estimated in all surface water samples. Cyanide was
the only matrix spike analyzed in sample ST4-SD2 and all criteria were met.

7. Field Precision Evaluation: ST1-SD2/ST1-SD2A and ST1-SW2/ST1-SW2A were the duplicate
samples collected for this sampling event. Due to the high variance in sample result
concentration, the following analyte results should be considered estimates in all sediment
samples: aluminum, calcium, chromium, iron, potassium, sodium, and zinc. All criteria were met

W303693
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for ST2-SD1. All criteria were met for the surface water samples with the exception of potassium
and zinc. Results for these analytes should be estimated for all surface water samples.

8. Laboratory Control Sample: Metals were analyzed by SW-846 methods which do not specify
the evaluation of laboratory control samples. Since cyanide was processed using contract
laboratory program (CLP) protocols the results should have been evaluated, but the necessary
information was not included in the data package.

9. Standard Additions/Furnace Atomic Absorption Analysis: All criteria were met.

10. Serial Dilution Results: All criteria were met with the exception of zinc in sediment samples
and barium in surface water samples. Results for these analytes will be estimated in the
respective matrix.
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TO: Claudia Brand

FROM: Davida Parker Trumbo

DATE: July 10, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 16 Water and 8 Soil Samples for Inorganic
________Analysis, Versar Inc., Control No. 2440____ __

A data validation was performed on the inorganic analytical data from 16 water and 8 soil samples
collected at the Arrowhead Plating Site as pan of the remedial investigation/feasibility study. The
samples were analyzed in accordance with EPA Contract Laboratory Program protocols for cyanide
and in accordance with SW-846 protocols for the following metals:

Aluminum Chromium Mercury Sodium
Barium Copper Potassium Zinc
Calcium Iron Nickel
Cadmium Lead Silver

Surface water samples were analyzed for dissolved and total metals.

The data was validated in accordance with quality control criteria established in the noted analytical
methods. A copy of the checklist used to record the specific observances has been provided for your
information as an attachment to this report.

The following samples were included in this data package:

ST1-SD1 ST2-SW1A ST4-SW1 ST6-SW1
ST1-SW1 ST2-SW1AF ST4-SW1 F ST6-SW1 F
ST2-SD1 ST3-SD1 ST5-SD1 ST7-SD1
ST2-SD1A ST3-SW1 ST5-SW1 ST7-SW1
ST2-SW1 ST3-SW1 F ST5-SW1 F ST7-SW1 F
ST2-SW1 F ST4-SD1 ST6̂ D1 Equipment Blank 2

Overall Data Assessment: The overall laboratory performance met quality control criteria with the
following exceptions:

1. Detection limits for cyanide in unfiltered surface water and sediment samples should be
estimated due to the extended holding times associated with the samples.

i

2. Assessment of quality control blank samples indicated that several analytes were determined in
blanks at concentrations greater than the instrument detection limit (IDL), Sample results less
than five time the largest amount of contamination found in any blank associated with the sample
should be treated as though the analyte was not detected above the sample detection limit The
analytes and the associated impacted samples are provided below.
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Samples

Aluminum ST1-SW1 ST2-SW1 F ST2-SW1 F
ST3-SW1 F ST4-SW1 F ST1-SW5F
ST6-SW1 F ST7-SW1 F

Barium ST1-SW1

Calcium ST3-SD1

Sodium ST3-SD1

Zinc ST1-SW1 ST2-SW1 ST2-SW1 F
ST2-SW1A ST2-SW1 F ST3-SW1
ST3-SW1 F ST4-SW1 ST5-SW1
ST5-SW1 F ST6-SW1 ST6-SW1 F
ST7-SW1 ST7-SW1 F ST2-SD1A
ST3-SD1 ST5-SD1

3. Sediment sample results for potassium have the tendency to be biased low and should be
considered the minimum concentration present due to low percent recoveries associated with the
matrix spike.

4. The assessment of laboratory precision indicated problems with the reproducibility of sample
results associated with aluminum, potassium, and zinc in surface water and copper and iron in
sediment samples. Sample results for these analytes in the associated matrices should be
treated as estimated values.

5. Surface water sample results for zinc have the potential for being biased and should be
considered estimated due to poor precision associated with the field duplicate.

6. Potential chemical or physical intereference could not be evaluated for this data set.

68303096
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The following criteria were reviewed during the data validation:

1 . Holding Times: All criteria were met with the exception of cyanide which was analyzed after the
recommended holding time. Results for cyanide should be considered estimated.

2. Initial and Continuing Calibration Verification: All criteria were met.

3. Blank Analysis: The following blank contamination and potentially affected samples are
summarized below:

Blank Contaminant Concentration Samples

1ICB1 Sodium 67.4 All

2CCB2 Barium 3.5 ST1-SW1 ST5-SW1
Sodium 77.4 ST2-SW1 F ST5-SW1 F

ST2-SW1AF ST6-SW1
ST3-SW1 F ST7-SW1
ST4-SW1i

3PBW Aluminum 46.2 Surface Water
Barium 3.5
Calcium 119
Sodium 31 1
Zinc 21.3

4PBS Aluminum 45.0 Sediment
Calcium 198
Sodium 45.3
Zinc 10.6

1 Initial Calibration Blank
2 Continuing Calibration Blank
3 Preparation Blank Water
4 Preparation Blank Soil

Action:

Surface Water The following analytes were detected in the noted samples at concentration less than
five times the contamination level detected in the highest associated blank:

Analvte Samples

Aluminum ST1-SW1 ST2-SW1 F ST2-SW1 F
ST3-SW1 F ST4-SW1 F ST1-SW5 F
ST6-SW1 F ST7-SW1 F
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Barium ST1-SW1

Zinc ST1-SW1 ST2-SW1 ST2-SW1 F
ST2-SW1A ST2-SW1 F ST3-SW1
ST3-SW1 ? ST4-SW1 ST5-SW1
ST5-SW1 f ST6-SW1 ST6-SW1 F
ST7-SW1 ST7-SW1 F

Sediment Samples: The following samples and analytes were detected at concentration less than five
times the contamination level in the blank sample:

Analvte Samples

Calcium ST3-SD1

Sodium ST3-SD1

Zinc ST2-SD1A ST3-SD1 ST5-SD1

4. ICP Interference Check Sample: All criteria were met.

5. Matrix Spike Sample Analysis: Samples ST4-SW1 and ST1-SD1 were evaluated to determine
laboratory performance on spiked samples. All criteria were met for sample ST4-SW1. All criteria
were met for ST1-SD1 with the exception of potassium which had a percent recovery of 65%.
Results for this analyte may be biased low.

6. Laboratory Precision Evaluation: Duplicate analysis was performed on samples ST1-SD1, ST1-
SW1D, and ST1-SW1. All criteria were met for ST1-SW1D. All criteria were met for ST1-SD1 with
the exception of copper and iron. These analytes will be considered estimated values. All
criteria were met for sample ST1-SW1 with the exception of aluminum, potassium, and zinc.
These analytes values should be treated as estimated concentrations in all surface water
samples.

7. Field Precision Evaluation: ST2-SD1/ST2-SD1A and ST2-SW1/ST2-SW1A were the duplicate
samples collected for this sampling event All criteria were met for ST2-SD1. ST1-SW1 results
were in control with the exception of zinc. Zinc results should be considered estimated for
surface water samples.

8. Laboratory Control Sample: Metals were analyzed by SW-846 methods which do not specify
the evaluation of laboratory control samples. Since cyanide was processed using contract
laboratory program (CLP) protocols the results should have been evaluated, but the necessary
information was not included in the data package.

9. Standard Additions/Furnace Atomic Absorption Analysis: All criteria were met.

10. Serial Dilution Results: Although this information would normally be evaluated, the necessary
information was not included in this package.

HR303098
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TO: Claudia Brand l

-FROM: Jay Kuhn

DATE: July 18, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 9 Water Samples and 8
Sediment Samples, Semivolatile Organic Analysis, Versar Inc.,
Virginia.

REFERENCE: Validation 13, Versar Control Number 2763 and 2769, Surface Water,
Sediment

A level I validation was performed on the organic analytical data from 8 water
samples and 8 sediment samples collected at the Arrowhead Plating Site as part
of the Remedial Investigation/Feasibility Study. The samples were analyzed
for EPA Target Compound List (TCL) semivolatile organics by Versar Inc.,
Springfield, Virginia. Validation was performed in accordance with the EPA
Functional Guidelines for Evaluating Organics Analyses (February 1, 1988). A
copy of the checklist has been provided as an attachment for your information.

The samples included in the data package are the following.

ST1-SW2 ST5-SW2 ST2-SD2 ST7-SD2
ST1-SW2A ST6-SW2 ST3-SD2 Field Blank 5
ST2-SW2 ST7-SW2 ST4-SD2
ST3-SW2 ST1-SD2 ST5-SD2
ST4-SW2 ST1-SD2A ST6-SD2

Overall Assessment of Data for Samples Evaluated:

The detected value of bis(2-ethylhexyl)phthalate should be considered non-
detect for th« following samples: ST4-SW2, ST5-SW2, ST6-SW2, and ST7-SW2.



The following criteria were reviewed in validating the data:

1. Holding Time: All criteria met

2. GC/MS Tune: All criteria met.

3. 'Calibration:

Instrument T was used to perform the semivolatile analysis. Calibration
results for the instrument is as follows.

Instrument T

Initial: 6/11/90, 1 compound, benzoic acid, has a relative standard
deviation (%RSD) > 30%.

Impact on data: No compounds were quantitated from the initial
calibration.

Continuing: 6/18/90, 2 compounds, benzoic acid and hexachlorobenzene,
have a %D > 2551.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with percent deviation (XD) > 25% should be
qualified as follows: detected compound values for benzoic acid and
hexachlorobenzene should be estimated. The samples potentially impacted
are ST1-SW2, ST1-SW2A, ST2-SW2, ST3-SW2, ST4-SW2, and ST5-SW2. These
compounds were not detected in any of these samples; therefore, no
qualification of the data is warranted.

Continuing: 6/19/90, 6 compounds: benzoic acid, 2-nitroaniline, 4-
nitrophenol, 4-bromophenyl-phenylether, hexachlorobenzene,
butylbenzylphthalate have a %D > 25%.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with percent deviation (%D) > 25% should be
qualified as follows: detected compound values should be considered
estimated. The samples potentially impacted are ST7-SW2, ST6-SW2, ST1-
SD2, ST1-SD2A, ST2-SD2, and ST3-SD2. These compounds were not detected
in the samples; therefore, no qualification of the data is warranted.

Continuing: 6/20/90, 9 compounds: n-nitroso-di-n-propylamine, benzoic
acid, 2-nitroaniline, 2,4-dinitrophenol, 4-nitrophenol, 4-bromophenyl-
phenylether, hexachlorobenzene, butylbenzylphthalate, and bis(2-
ethylhexyl)phthalate have %D > 25%.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with percent deviation (%D) > 25% should be
qualified as follows: detected compound values should be considered
estimated. The samples potentially impacted are ST4-SD2, ST5-SD2, ST6-
SD2, and ST7-SD2. These compounds were not detected in the samples;
therefore, no qualification of the data is warranted.

RR3-03 i



4. Blanks: i

The intent of blank analysis results are to evaluate the potential of
contamination contribution by the sampling and/or analytical process.
Both field blanks and laboratory blanks are included in this data
package. Bis(2-ethylhexyl)phthalate was detected at 17ug/L in the
laboratory blank SBLK86. This results in a 'considered non-detect
value1 of 170ug/L. The samples potentially impacted are ST1-SW2, ST1-
SW2A, ST2-SW2, ST3-SW2, ST4-SW2, ST5-SW2, ST6-SW2, and ST7-SW2

r ' i
i

Impact on data: The detected value of bis(2-ethylhex3''l)phthalate should
be considered non-detect for the following samples: ST4-SW2, ST5-SW2,
ST6-SW2, and ST7-SW2.

5. Surrogate Spike:

Surrogate recovery windows created from EPA Contract Laboratory Program
data base. Sample ST2-SW2 had one surrogate outlier, 2-fluorobiphenyl,
with a recovery of 38%.

Impact on data: No qualification of data is warranted, with one surrogate
outlier.

6. Matrix Spike/Matrix Spike Duplicate:

Matrix Spike recovery windows created from EPA Contract Laboratory
Program data base. All matrix spike recoveries are compliant. The
following Relative Percent Deviations (RPDs) were outliers:

Compound: RPD:

Phenol 42%
1,4-Dichlorobenzene 47%
n-Nitroso-di-n-propylamine 41%
1,2,4-Trichlorobenzene 41% ;
4-Chloro-3-methylphenol 50%
Acenaphthene 47% ,

Impact on data: The sample used for the matrix spike was ST3-SD2. These
compounds were not detected in this sample; therefore, no qualification
of the data is warranted. ,

7. Field Duplicates: The field duplicate used in the sediment sample is
ST1-SD2 and ST1-SD2A. The field duplicate for surface water sample is
ST1-SW2 and ST1-SW2A. No target compounds were detected in ether field
duplicates. :

8. Internal Standard (IS) Performance: All criteria met.
i

9. TCL Compound Identification: All criteria met.(

10. Compound Quantitation and Reported Detection Limits:



Instrument detection limits were not submitted. Quantitation limits
were met.

11. Tentatively Identified Compounds: All criteria met.

12. System Performance: All criteria met.
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TO: Claudia Brand

FROM: Jay Kuhn

DATE: July 18, 1990

SUBJECT: Arrowhead Plating Site, Data Validation, 12 Water Samples and 8
Sediment Samples, Volatile Organic Analysis, Versar Inc.,
Virginia.

REFERENCE: Validation 12, Versar Control Number 2763 and 2769, Surface Water,
Sediment

A level I validation was performed on the organic analytical data from 8 water
samples and 8 sediment samples collected at the Arrowhead Plating Site as part
of the Remedial Investigation/Feasibility Study. The samples were analyzed
for EPA Target Compound List (TCL) volatile organics by Versar Inc.,
Springfield, Virginia. Validation was performed in accordance with the EPA
Functional Guidelines for Evaluating Organics Analyses (February 1, 1988). A
copy of the checklist has been provided as an attachment for your information.

The samples included in the data package are the following.

ST1-SW2 ST5-SW2 ST2-SD2 ST7-SD2
ST1-SW2A ST6-SW2 ST3-SD2 , Field Blank 5
ST2-SW2 ST7-SW2 ST4-SD2 Trip Blank 15
ST3-SW2 ST1-SD2 ST5-SD2 Trip Blank 16
ST4-SW2 ST1-SD2A ST6-SD2 Trip Blank 17

Overall Assessment of Data for Samples Evaluated:

The following is a summary of this data evaluation:

1. Tetrachloroethene should be qualified as tentatively identified in
samples ST1-SW2A and ST2-SW2.

2. The detected values of acetone in ST4-SD2, ST5-SD2, ST6-SD2, and ST7-SD2
should be considered non-detected. The detected value of methylene
chloride in ST3-SW2, ST4-SW2, ST5-SW2, ST6-SW2, and ST7-SW2 should be
considered non-detected.

11303103



The following criteria were reviewed in validating the data:

1. Holding Time: All criteria met

2. GC/MS Tune: All criteria met.

3. Calibration:

Instruments W and U were used to perform the volatile analysis.
Calibration results for each instrument are as follows.

Instrument W

Initial: 5/29/90, 1 compound, acetone, has a relative standard deviation
(XRSD) > 30%.

Impact on data: NO compounds were quantitated from the initial
calibration.

Continuing: 5/31/90, 1 compound, acetone, has a %D > 25%.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with percent deviation (%D) > 25% should be
qualified as follows: detected compound values for acetone should be
estimated. The samples potentially impacted are ST3-SW2, ST4-SW2, ST5-
SW2, ST6-SW2, and ST7-SW2. Acetone was not detected in any of these
samples.

Continuing: 5/31/90, 4 compounds, bromomethane, raethylene chloride,
1,1,2-trichloroethane, and 2-hexanone, have a %D > 25%.

Impact on data: Results for compounds which are quantitated on
continuing calibrations with percent deviation (%D) > 25% should be
qualified as follows: detected compound values for bromomethane,
methylene chloride, 1,1,2-trichloroethane, and 2-hexanone should be
considered estimated. The samples potentially impacted are ST1-SW2,
ST1-SW2A, and ST2-SW2. These compounds were not detected in the
samples.

Instrument U

Initial: 5/31/90, meets criteria.

Continuing: 5/31/90, meets criteria.

Continuing: 6/1/90, meets criteria.

4. Blanks:

The intent of blank analysis results are to evaluate the potential of
contamination contribution by the sampling and/or analytical process.
Both field blanks and laboratory blanks are included in this data
package. The maximum concentration of contamination found in any of the
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field, trip, or laboratory blanks is as follows:

Contamination
Considered

Detected Non-detect
Concentration up to

Contamination of Contamination Concentration Blank I.D.
t \

2-Butanone 5 ug/L 50 ug/L VBLK52
Methylene Chloride 3 ug/L 30 ug/L Field Blank 5
Acetone 7 ug/L 70 ug/L Field Blank 5
Methylene Chloride 3 ug/L 30 ug/L Trip Blank 15
Methylene Chloride 3 ug/L 30 ug/L Trip Blank 16
Acetone 10 ug/L 100 ug/L Trip Blank 16
Acetone -10 ug/L 100 ug/L Trip Blank 17

Impact on data: The detected values of acetone in ST4-SD2, ST5-SD2, ST6-
SD2, and ST7-SD2 should be considered non-detected. The detected value
of methylene chloride'in ST3-SW2, ST4-SW2, ST5-SW2, ST6-SW2, and ST7-SW2
should be considered non-detected.

5. Surrogate Spike:

Surrogate recovery windows created from EPA Contract Laboratory Program
data base. All surrogate recoveries are compliant.

6. Matrix Spike/Matrix Spike Duplicate:

Matrix Spike recovery windows created from EPA, Contract Laboratory
Program data base. All matrix spike recoveries are compliant. All
relative percent deviations (RPDs) are compliant

i

7. Field Duplicates:
i

The field duplicates are ST1-SW2 and ST1-SW2A for surface water and ST1-
SD2 and ST1-SD2A for sediments. The results for surface water duplicates
and Relative Percent Deviations (RPDs) are as follows:

Compound
Ouantitated ST1-SW2 ST1-SW2A RPDs

Acetone 8 ug/L 10 ug/L 22%
1,2-Dichloroethene 30 ug/1 24 ug/L 22%
Trichloroethene 38 ug/L 30 ug/L 24%
Tetrachloroethene • 41 ug/L . 32 ug/L 25%

No compounds were detected for sediment duplicates ST1-SD2 and ST1-SD2A.

Impact on data: The field duplicates reflect good precision. It is in
the reviewers judgement that there is no significant impact on the data.



8. Internal Standard (IS) Performance: All criteria met.

9. TCL Compound Identification:

The criteria that mass ions of the sample spectrum be within 20% of the
corresponding standard spectrum was not met for the following detected
compounds.

Sample ID: Target Compound:

ST1-SW2A Tetrachloroethene
ST2-SW2 Tetrachloroethene

Impact on data: These results will be qualified as tentatively
identified.

10. Compound Quantitation and Reported Detection Limits:

Instrument detection limits were not submitted. Quantitation limits
were met.

11. Tentatively Identified Compounds: All criteria met.

12. System Performance: All criteria met.
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