




















RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts
MACTEC Engineering and Consulting, Inc., Project 6100080016/03

EPA-NE QAPP Worksheet #22a

Field Sampling QC Table

October 2008
Draft

Sampling SOP S-3, S-15, S-16
Medium/Matrix SO
Analytical Parameter Total
Concentration Level Low
L-7, L-8, Extractable
. Petroleum
32&1 32:1211 Method/SOP Hydrocarbons (EPH),
Volatile Petroleum
Hydrocarbons (VPH)
Sampler’s Name TBD
Field Sampling Organization MACTEC
No. of Sample Locations TBD
Field QC: Frequency/Number Method/SOP QC Acceptance | Corrective Action (CA)| Person(s) Responsible for | Data Quality Indicator Measurement Performance
Limits CA (DQI) Criteria
Equipment Blanks/ 5% Not Applicable Reclean, retest, Field Sampler and Data Accuracy / bias- No target compounds > QL
Rinsate Blanks resample, and/or qualify Validator Contamination
data
Bottle Blanks Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Trip Blanks Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Cooler Temperature Blanks 1 per cooler 4°C, +2°C Resample and/or qualify Field Sampler and Data Accuracy / bias- 4°C, +£2°C
data Validator Preservation
Field Duplicate Pairs 5% Not Applicable Resample and/or qualify Field Sampler and Data Assess sampling and [ *RPD < 50 when positive results
data Validator laboratory precision for both samples are > 2x QL
*RPD < 50 when positive result
for one sample is > 2x QL and
positive result for other sample
is <2x QL
Collocated Samples Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Field Splits Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
PES sent to Laboratory One per matrix No false negatives, no false Qualify data and direct Data Validator and Accuracy / bias No false negatives, no false
(aqueous, solid) at the positives, quantitation within laboratory to investigate | Laboratory QA/QC Manager positives, quantitation within
beginning of sample warning limits problem warning limits
program
Other:
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts
MACTEC Engineering and Consulting, Inc., Project 6100080016/03

EPA-NE QAPP Worksheet #22a

Field Sampling QC Table

October 2008
Draft

Sampling SOP S-3, S-15, S-16
Medium/Matrix SO

Analytical Parameter Hydrazine, MMH, UDMH
Concentration Level Low

Analytical Method/SOP

L-24, Analysis of
Hydrazine, MMH, and

Reference UDMH by Lab Specific lon
Chromatography Method

Sampler’s Name TBD

Field Sampling Organization MACTEC

No. of Sample Locations TBD

Field QC: Frequency/Number Method/SOP QC Corrective Action (CA) | Person(s) Responsible for CA Data Quality Measurement Performance

Acceptance Limits Indicator (DQI) Criteria

Equipment Blanks/ 5% Not Applicable Reclean, retest, resample, Field Sampler and Data Accuracy/bias- No target analytes > QL

Rinsate Blanks and/or quality data. Validator contamination

Bottle Blanks Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable

Trip Blanks Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable

Cooler Temperature Blanks Iper cooler 4°C, +2°C Resample and/or qualify Field Sampler and Data Accuracy / bias- 4°C, +2°C
data Validator Preservation

Field Duplicate Pairs 5% Not Applicable Resample and/or qualify Field Sampler and Data Assess sampling and | *RPD < 50 when positive results
data Validator laboratory precision for both samples are > 2x QL

*RPD < 50 when positive result
for one sample is > 2x QL and
positive result for other sample is

<2x QL
Collocated Samples Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Field Splits Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
PES sent to Laboratory Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable

Other:
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts
MACTEC Engineering and Consulting, Inc., Project 6100080016/03

EPA-NE QAPP Worksheet #22a

Field Sampling QC Table

October 2008
Draft

Sampling SOP S-3, S-15, S-16
Medium/Matrix SO
Analytical Parameter Fogzzgfi}gid:nd
Concentration Level Low
L-32, Analysis of
Analytical Method/SOP Formaldehyde and
Reference Acetaldehyde by USEPA
SW-846 8315
Sampler’s Name TBD
Field Sampling Organization MACTEC
No. of Sample Locations TBD
Field QC: Frequency/Number Method/SOP QC Corrective Action (CA) | Person(s) Responsible for CA Data Quality Measurement Performance
Acceptance Limits Indicator (DQI) Criteria
Equipment Blanks/ 5% Not Applicable Reclean, retest, resample, Field Sampler and Data Accuracy/bias- No target analytes > QL
Rinsate Blanks and/or quality data. Validator contamination
Bottle Blanks Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Trip Blanks Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Cooler Temperature Blanks Iper cooler 4°C, +2°C Resample and/or qualify Field Sampler and Data Accuracy / bias- 4°C, +2°C
data Validator Preservation
Field Duplicate Pairs 5% Not Applicable Resample and/or qualify Field Sampler and Data Assess sampling and | *RPD < 50 when positive results
data Validator laboratory precision for both samples are > 2x QL
*RPD < 50 when positive result
for one sample is > 2x QL and
positive result for other sample is
<2x QL
Collocated Samples Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Field Splits Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
PES sent to Laboratory Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Other:
Prepared by: TC
Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts
MACTEC Engineering and Consulting, Inc., Project 6100080016/03

EPA-NE QAPP Worksheet #22b — Soil and Water
Sampling SOP: S-1, S-2, S-3, S-13, S-15, S-16
Analytical Method/SOP: SW-846 8260B / L-3

Field Sampling QC Table

October 2008
Draft

Analyte

Field Precision as Measured by:
Duplicate Subsamples or Collocated

Samples (underline one)

Field Accuracy/Bias -
(Contamination)

VOCs
(see Worksheet #9b for individual
analytes)

RPD < 50 for Soil
RPD <30 for Water

No target compounds > QL
(except methylene chloride and
cyclohexane must be < 2.5x QL

and acetone and 2-butanone must
be < 5x QL)
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Prepared by: TC
Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts
MACTEC Engineering and Consulting, Inc., Project 6100080016/03

EPA-NE QAPP Worksheet #22b- Soil and Water
Sampling SOP: S-1, S-2, S-3, S-13, S-15, S-16

Analytical Method/SOP: 8270C / L-4

Field Sampling QC Table

October 2008
Draft

Field Precision as Measured by:

Duplicate Subsamples or

Field Accuracy/Bias -

Analyte Collocated Samples (underline (Contamination)
one)
SVOCs . No target compounds > QL
(see Worksheet #9b for RPD < 50 for Soil (except phthalates must be < 5x

individual analytes)

RPD <30 for Water

QL)
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Prepared by: TC
Checked by: CR
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts
MACTEC Engineering and Consulting, Inc., Project 6100080016/03

EPA-NE QAPP Worksheet #22b- Soil and Water
Sampling SOP: S-1, S-2, S-3, S-13, S-15, S-16

Analytical Method/SOP: L-31

Field Sampling QC Table

October 2008
Draft

Analyte

Field Precision as Measured by:

Duplicate Subsamples or
Collocated Samples (underline
one)

Field Accuracy/Bias -
(Contamination)

PAHs
(see Worksheet #9b for
individual analytes)

RPD < 50 for Soil
RPD <30 for Water

No target compounds > QL
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Prepared by: TC
Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts
MACTEC Engineering and Consulting, Inc., Project 6100080016/03

EPA-NE QAPP Worksheet #22b- Soil and Water
Sampling SOP: S-1, S-2, S-3, S-13, S-15, S-16
Analytical Method/SOP: L-27, L-28, L-29, L-30, L-33

Field Sampling QC Table

October 2008
Draft

Analyte

Field Precision as Measured by:

Duplicate Subsamples or
Collocated Samples (underline
one)

Field Accuracy/Bias -
(Contamination)

Pesticides, PCBs, Herbicides
(see Worksheet #9b for
individual analytes)

RPD < 50 for Soil
RPD <30 for Water

No target compounds > QL
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #22b- Soil and Water
Sampling SOP: S-1, S-2, S-3, S-13, S-15, S-16
Analytical Method/SOP: L-1, L-2
Field Sampling QC Table
Field Precision as Measured by:
Analvte Duplicate Subsamples or Field Accuracy/Bias -
y Collocated Samples (underline (Contamination)
one)
RPD < 50 for Soil or absolute
Metals difference < 2x QL
>
(Sif d\izglll{:}lzz;#izsgor RPD < 30 for Water or absolute No target analytes = QL
y difference < 2x QL
Prepared by: TC
Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #23a
Field Analytical QC Sample Table
Medium/Matrix SW
Sampling SOP S-2
. Ammonia analysis using the
Analytical Parameter HACH DR 2800
Concentration Level Medium
Analytical Method/ SOP
F-7
Reference
Field Ana?ytical MACTEC
Organization
No. of Sample Locations TBD
. . Person(s) Data Quality Measurement
Laboratory QC: FrNel?;%r;iy/ Qc A'fs;g?:rﬁts:eollfimi ts Correc(tcl:\fAe)Actlon Responsible for Indicator Performance
CA (bQh) Criteria
If detects > QL then re- No detects > detection
Method Blank Once Daily No detects > detect.ion limit for analyze asspciated Analyst Accurac.y/b?as- limit for specific
Ammonia samples with new contamination metal
method blank
Instrument Blank Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Storage Blank Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Lab Duplicate Daily *RPD < 30 when positive results Assess laboratory Analyst Precision *RPD < 50 when
for both samples are > 5x QL precision and resample positive results for both
and/or qualify data samples are > 5x QL
If outside of 10%, re-
. . . . Beginning of each day and end analyzq Ch?Ck
Callbratl(ér}ll;/cc]z(rlﬁcatlon of each day. +10% of target Stg?:;‘igié;sigg;m Analyst Accuracy +10% of target
instrument or estimate
field result
Laboratory Matrix Spike Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Matrix Spike Duplicates Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
LCS Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
LFB Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Surrogates Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable
Internal Standards (ISs) Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable Not Applicable

Other:
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

MACTEC Engineering and Consulting, Inc., Project 6100080016/03

October 2008
Draft

EPA-NE QAPP Worksheet #23b — On-site analysis of ammonia using the HACH DR-2800 spectrophotometer

Sampling SOP: S-2

Analytical Method/SOP: Aqueous Analysis for Ammonia by HACH Method 8038, F-7.

Field Analytical QC Sample Table cont.

Analyte Achievable Sensitivity/ Field Analytical Field Analytical
Quantitation Limits Precision Accuracy/Bias
(mg/L)*
Ammonia 0.02 RPD < 30% 90-110%

1 — Method Range for Ammonia by HACH 8038 is 0.02 — 2.5 mg/L
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SW/GW
Sampling SOP S-1,S-2
Analytical Parameter Sulfide
Concentration Level Low
Analytical Method/ SOP USEPA 376.1
Reference (Sulfide) / L-14
Test America
Laboratory N .
aborafory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP - - Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
One every analytical
batch prior to Reclean, retest, re-extract, .
Method Blank samples and after < 1mg/L reanalyze, and/or qualify Analyst. and Data Accuracy /bl.as- No target analytes > 2 QL
o Validator Contamination
last calibration data
standard
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
Instrument Blank NA NA NA NA NA NA
Laboratory Duplicate One per batch RPD <20 Reanalyze and/or qualify Analyst. and Data Precision RPD <20
data Validator
. . . Analyst and Data . Percent recoveries 75 —
Laboratory Matrix Spike One per batch NS Reanalyze and qualify data Validator Accuracy/bias 125%
Matrix Spike Duplicates NA NA NA NA NA NA
One every analytical
batch prior to .
LCS samples and after NS Reanalyze and qualify data Analyst. and Data Accuracy/bias Percent recoveries 80 -
N Validator 120%
last calibration
standard
Surrogates NA NA NA NA NA NA
TBD — To be determined NS — Not Specified
NA — Not Applicable Prepared by: TC
Checked by: CR
10/14/08
13-42

P:\Projects\olinwilm\Olin Wilmington CSS 2008\4.0_Deliverables\4.2_Work Plans\RI WP\Volume IIB QAPP\ DRAFT \DRAFT Olin_ Wilmington QAPP_Oct2008.doc




RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SW/GW
Sampling SOP S-1, S-2
. Chloride, Sulfate,
Analytical Parameter Nitrate, Nitrite
Concentration Level Low
USEPA 300
Analytical Method/ SOP (Chloride, Sulfate,
Reference Nitrate, Nitrite) / L-
13,L-17,L-18
Test America
Laboratory N .
aboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP - - Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
One every analytical
batch prior to Reclean, retest, re-extract, Analvst and Data Accuracy/bias-
Method Blank samples and after < QL for each anion reanalyze, and/or qualify st Yo No target analytes > 2 QL
o Validator Contamination
last calibration data
standard
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
One every analytical
batch prior to Reclean, retest, re-extract, Analvst and Data Accuracy/bias-
Instrument Blank samples and after No target analytes > /2 QL reanalyze, and/or qualify st Yo No target analytes > /2 QL
o Validator Contamination
last calibration data
standard
Laboratory Duplicate One per batch RPD <20 Reanalyze and/or qualify Analyst‘ and Data Precision RPD <20
data Validator
Laboratory Matrix Spike One per batch Percent recoveries 75 — 125% Reanalyze and qualify data AnalystA and Data Accuracy/bias Percent recoveries 75 -
Validator 125%
Matrix Spike Duplicates NA RPD <20 Reanalyze and qualify data Anagsltigzg;)ata Accuracy/bias RPD <20
One every analytical
batch prior to .
LCS samples and after Percent recoveries 85 — 115% Reanalyze and qualify data Analyst- and Data Accuracy/bias Percent recoveries 80 -
oo Validator 120%
last calibration
standard
Surrogates NA NA NA NA NA NA
TBD — To be determined NA — Not Applicable
Prepared by: TC
Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SW/GW
Sampling SOP S-1,S-2
Analytical Parameter Alkalinity, Hardness
Concentration Level Low
Analytical Method/ SOP USEPA 130.2
Reference (Hardness) / L-16
Test America
Laboratory N .
avoratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . - Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
One every analytical
batch prior to Reclean, retest, re-extract, Analvst and Data Accuracy/bias-
Method Blank samples and after < 1.0uS/cm reanalyze, and/or qualify st Yot No target analytes > /2 QL
N Validator Contamination
last calibration data
standard
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
One every analytical
batch prior to Reclean, retest, re-extract, Analvst and Data Accuracy/bias-
Instrument Blank samples and after No target analytes > 2 QL reanalyze, and/or qualify st Yot No target analytes > /2 QL
L Validator Contamination
last calibration data
standard
Laboratory Duplicate One per batch RPD <20 Reanalyze and/or qualify Analyst‘ and Data Precision RPD <20
data Validator
. . . N . Analyst and Data . Percent recoveries 75 —
Laboratory Matrix Spike One per batch Percent recoveries 75 — 125% Reanalyze and qualitfy data . Accuracy/bias
Validator 125%
Matrix Spike Duplicates NA NA NA NA NA NA
One every analytical
batch prior to .
LCS samples and after Percent recoveries 85 — 115% Reanalyze and qualify data Analyst. and Data Accuracy/bias Percent recoveries 80 -
. Validator 120%
last calibration
standard
Surrogates NA NA NA NA NA NA
TBD — To be determined NA — Not Applicable
Prepared by: TC
Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SW/GW
Sampling SOP S-1,S-2
. pH, Specific
Analytical Parameter Conductance
Concentration Level Low
Analytical Method/ SOP 150.1 (pH),
Reference 120.1(Specific
Conductance) / L-15
Test America
Laboratory N .
aboralory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
One every analytical
batch prior to Reclean, retest, re-extract, Analvst and Data Accuracy/bias-
Method Blank samples and after < 1.0uS/cm for Conductivity reanalyze, and/or qualify st Yot No target analytes > %2> QL
L Validator Contamination
last calibration data
standard
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
Instrument Blank NA NA NA NA NA NA
Laboratory Duplicate One per batch RPD <20 Reanalyze and/or qualify Analyst. and Data Precision RPD <20
data Validator
Laboratory Matrix Spike NA NA NA NA NA NA
Matrix Spike Duplicates NA NA NA NA NA NA
One every analytical
batch prior to .
LCS samples and after Percent recoveries 85 — 115% Reanalyze and quality data Analyst. and Data Accuracy/bias Percent recoveries 80 -
o Validator 120%
last calibration
standard
Surrogates NA NA NA NA NA NA
TBD — To be determined
NA —Not Applicable Prepared by: TC
Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SW/GW
Sampling SOP S-1,S-2
Total Dissolved
. Solids (TDS), Total
Analytical Parameter Suspended Solids
(TSS)
Concentration Level Low
. USEPA 160.1
Analytical Method/ SOP (TDS), 160.2 (TSS)
Reference
/L-19
Test America
Laboratory N: .
aboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
One every analytical
batch prior to Reclean, retest, re-extract, Analyst and Data Accuracy/bias-
Method Blank samples and after <10 mg/L reanalyze, and/or qualify yst /ot No target analytes > %2 QL
P Validator Contamination
last calibration data
standard
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
Instrument Blank NA NA NA NA NA NA
Laboratory Duplicate One per batch RPD <20 Reanalyze and/or qualify Analyst‘ and Data Precision RPD <20
data Validator
Laboratory Matrix Spike NA NA NA NA NA NA
Matrix Spike Duplicates NA NA NA NA NA NA
One every analytical
batch prior to .
LCS samples and after Percent recoveries 85 — 115% Reanalyze and qualify data Analyst. and Data Accuracy/bias Percent recoveries 80 -
" Validator 120%
last calibration
standard
Surrogates NA NA NA NA NA NA
TBD — To be determined
NA — Not Applicable Prepared by: TC
Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SW/GW
Sampling SOP S-1,S-2
Analytical Parameter Ammonia
Concentration Level Low
. Quick Chem
Analytical Method/SOP |~ Nethod 10-107-
06-1-A /L-20
Test America
Laboratory N: .
aboraloty Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
One every analytical
batch prior to Reclean, retest, re-extract, Analyst and Data Accuracy/bias-
Method Blank samples and after <0.1 mg/L reanalyze, and/or qualify yst /ot No target analytes > %2 QL
N Validator Contamination
last calibration data
standard
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
One every analytical
batch prior to Reclean, retest, re-extract, Analyst and Data Accuracy/bias-
Instrument Blank samples and after <0.1 mg/L reanalyze, and/or qualify yst /ot No target analytes > %2 QL
N Validator Contamination
last calibration data
standard
Laboratory Duplicate One per batch RPD <20 Reanalyze and/or qualify Analyst. and Data Precision RPD <20
data Validator
. . One per distillation . o Reanalyze and/or qualify Analyst and Data Percent recoveries 75 —
Laboratory Matrix Spike batch Percent recoveries 75 — 125% data Validator Accuracy 125%
. . . One per distillation . o Reanalyze and/or qualify Analyst and Data . Percent recoveries 75 —
Matrix Spike Duplicates batch Percent recoveries 75 — 125% data Validator Accuracy/precision 125%
One every analytical
batch prior to .
LCS samples and after Percent recoveries 85 — 115% Reanalyze and qualify data Analyst. and Data Accuracy/bias Percent recoveries 80 -
S Validator 120%
last calibration
standard
Surrogates NA NA NA NA NA NA
TBD — To be determined
NA — Not Applicable Prepared by: TC
Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SW/GW
Sampling SOP S-1,S-2
Chemical Oxygen
. Demand (COD),
Analytical Parameter Total Organic
Carbon (TOC)
Concentration Level Low
. USEPA 410.1
g:?elz;c;l Method/ SOP (COD), 415.1
(TOC)/L-21,L-22
Test America
Laboratory N .
aboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
One every analytical
batch prior to Reclean, retest, re-extract, Analyst and Data Accuracy/bias-
Method Blank samples and after <20 mg/L (QL) reanalyze, and/or qualify yst /ot No target analytes > %2 QL
P Validator Contamination
last calibration data
standard
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
Reclean, retest, re-extract .
i ’ e Analyst and Data Accuracy/bias- L
Instrument Blank NA <20 mg/L (QL) reanalyze, ;;(i/or qualify Validator Contamination No target analytes > /2 QL
. One every analytical Reanalyze and/or qualify Analyst and Data -
Laboratory Duplicate batch RPD <20 data Validator Precision RPD <20
. . One every analytical . 3 o . Analyst and Data . Percent recoveries 80 —
Laboratory Matrix Spike batch Percent recoveries 75 — 125% Reanalyze and qualify data Validator Accuracy/bias 120%
. . . One every analytical .  1hzo . Analyst and Data .. . Percent recoveries 80—
Matrix Spike Duplicates batch Percent recoveries 75 — 125% Reanalyze and qualify data Validator Accuracy/precision/bias 120%
One every analytical
batch prior to .
LCS samples and after Percent recoveries 85 — 115% Reanalyze and quality data Analyst. and Data Accuracy/bias Percent recoveries 80 -
o Validator 120%
last calibration
standard
Surrogates NA NA NA NA NA NA
TBD — To be determined
NA — Not Applicable
Prepared by: TC
Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium Matrix SW/GW
Sampling SOP S-1,S-2
. Metals (total and
Analytical Parameter dissolved)
Concentration Level Low
SW-846 6010B
Analytical Method/ SOP (ICP)/6020A
Reference (ICP/MS)/Hg by
7470A / L-1
Test America
Laboratory N: .
aporatory ame Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Method Blank One per preparation Absolute value of target metals Reclean, retest, reanalyze, Analyst and Data Accuracy/bias- Absolute value of target
batch must be < QL and/or qualify data Validator Contamination metals must be < QL
ICB: immediately
after ICV
Reagent Blank™** CCB: every 10 Absolute value of target metals Reclean, retest, reanalyze, Analyst and Data Accuracy/bias- Absolute value of target
g samples must be < QL and/or qualify data Validator Contamination metals must be < QL
immediately after
CCV
Storage Blank NA NA NA NA NA NA
Instrument Blank NA NA NA NA NA NA
Laboratory Duplicate One per batch RPD < 20 if results > 5x QL Qualify data Ana{;/:ltigzg)?ata Precision RPD < 20 if results > 5x QL
Laboratory Matrix Spike One per 20 Percent recoveries 75-125% Qualify data Anagslti(alzg)i)ata Accuracy/bias Percent recoveries 75-125%
Matrix Spike Duplicates NA NA NA NA NA NA
Determine cause of problem, Analyst and Data
LCS One per batch Percent recoveries 80-120% reanalyze, and/or qualify \Zali dator Accuracy/bias Percent recoveries 80-120%
data
Every ten samples, . .
o +10% of true value for all Reanalyze, and/or qualify Analyst and Data . 90-110% except Hg is 80-
fevieey beginning and end metals, except Hg is +20% data Validator Accuracy/bias 120%
of each run.
Surrogates NA NA NA NA NA NA
- 500 - ——
Internal Standards (ISs) Every sample 30-120% of IS in calibration Df:;ﬁ;afglznsd);’o?di;ﬁ fa nd Analyst and Data Accuracy/bias 30-120% Ofbllinllr: calibration
(ICP/MS Only) ry samp blank yze, ot qualtity Validator Y
Prepared by: TC
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts October 2008
MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium Matrix SW/GW
Sampling SOP S-1, S-2
. Metals (total and
Analytical Parameter dissolved)
Concentration Level Low
SW-846 6010B
Analytical Method/ SOP (ICP)/6020A
Reference (ICP/MS)/Hg by
7470A / L-1
Test America
Laboratory N .
aborafory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA [(2]e])) Performance Criteria
Other: Within 10% of original . Analyst and Data . Within 5% of original
Serial Dilution One per SDG determination Qualify data Validator Accuracy/bias determination
Other:
Quantitation Limit Check Beginning and end Percent recoverics 70-130% Recalibrate angi reanalyze Analyst. and Data Accuracy/bias Percent recoveries 50-150%
Standard of curve and/or qualify data Validator
Percent recoveries 80-120%,
Profession judgment used
Beginnine and end for evaluation of positive or
Other: g & . N Recalibrate and reanalyze Analyst and Data . negative interference if Al,
of run not to exceed Percent recoveries 80-120%. . . Accuracy/bias
Interference Check Sample 3 hours and/or qualify data Validator Ca, Fe, Mg are at
concentrations in the sample
that are >50% of the ICS
concentration.
** Also referred to as initial and continuing calibration blanks.
;iz}zﬁfgp%z;rgmed Prepared by: TC
Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts
MACTEC Engineering and Consulting, Inc., Project 6100080016/03

EPA-NE QAPP Worksheet #24a

Fixed Laboratory Analytical QC Sample Table

October 2008
Draft

Medium/Matrix GW/SW
Sampling SOP S-1,S-2
Analytical Parameter VOCs
Concentration Level Low

Analytical Method/ SOP SW-8260B / L3
Reference
Test America
Laboratory N: .
avoratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
No target compounds > QL No target compounds > QL
One every 12 hours (except methylene chloride and Reclean, retest, re-extrgct, Analyst and Data Accuracy/bias- (except methylene chloride
Method Blank prior to sample cyclohexane must be <10x QL reanalyze, and/or qualify Validator Contamination and cyclohexane must be
analysis and acetone and 2-butanone data <10x QL and acetone and 2-
must be <2 x QL) butanone must be <2 x QL)
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
As needed to assess
carryover from high Reclean, retest, reanalyze, Analyst and Data Accuracy/bias-
Instrument Blank concentration No target compounds > QL and/or qualify data Validator Contamination No target compounds > QL
samples
Laboratory Duplicate NA NA NA NA NA NA
. . . Analyst and Data . Percent recovery 70-130%
Matrix Spike One per 20 NS Reanalyze and qualify data Validator Accuracy/bias RPD < 30% with MSD
. . . NS . Analyst and Data - . Percent recovery 70-130%
Matrix Spike Duplicates One per 20 Reanalyze and qualify data Validator Accuracy/ precision//bias RPD < 30% with MS
. NS . Analyst and Data .
LCS One per analysis day Reanalyze and qualify data Validator Accuracy Percent recoveries 70-130%
Surrogates 3 per sample NS Re-extract and reanalyze Anag;tigzg)?ata Accuracy/bias Percent recoveries 70-130%
. 0
Area counts: - + 50% of areas Arzérle‘;(;uiﬁtzssoicisa(t)e/do of
in associated continuing . o
librati dard continuing calibration
6 per sample calibration standar . Analyst and Data . .. standard
Internal Standards (ISs) Retention times: + 30 seconds Reanalyze and qualify data Validator Accuracy/bias and Precision Retention times: + 30

from retention times in
associated continuing
calibration standard

seconds from retention times
in associated continuing
calibration standard
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix GW/SW
Sampling SOP S-1, S-2
Analytical Parameter VOCs
Concentration Level Low
Analytical Method/ SOP SW-8260B / L3
Reference
Test America
Laboratory N: .
aboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Other: Continuing o RRF >0.05, %D between the
Calibration Check Every 12 hours RSD= 151{;{£Oigag;1 analyte, Reanalyze and qualify data Ana{gf:ltigzg)?ata Accuracy/bias and Precision initial calibration RRF and
compounds (CCC) - CCC<25%
Instrument Tune with Begmr}mg of the Acceptance limits specified in Re-tune instrument per Analyst and Data Limits sp ccified m U.SEPA
analytical run or : . . NA Region I Validation
DFTPP method manufacturers specifications Validator s
every 12hrs Guidelines (1996)

TBD = To Be Determined
NA = Not Applicable
NS = Not Specified by method

13-52

P:\Projects\olinwilm\Olin Wilmington CSS 2008\4.0_Deliverables\4.2_Work Plans\RI WP\Volume IIB QAPP\ DRAFT \DRAFT Olin_ Wilmington QAPP_Oct2008.doc

Prepared by: TC
Checked by: CR
10/14/08




RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SW/GW
Sampling SOP S-1,S-2
Analytical Parameter SVOCs
Concentration Level Low
Analytical Method/ SOP SW-846 8270C / L-
Reference 4
Test America
Laboratory N .
aboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP - - Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
One every extraction No target compounds > QL Reclean, retest, re—extre}ct, Analyst and Data Accuracy/bias- No target compounds > QL
Method Blank (except phthalates must be < 5x reanalyze, and/or qualify . A (except phthalates must be <
batch Validator Contamination
QL data 5x QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
As needed to assess
carryover from high No target compounds > QL Reclean, retest, reanalyze, Analyst and Data Accuracy/bias- No target compounds > QL
Instrument Blank . (except phthalates must be < 5x . . A, (except phthalates must be <
concentration QL and/or qualify data Validator Contamination 5x QL
samples
Laboratory Duplicate NA NA NA NA NA NA
Acid Compounds: 30-130%
. . . Analyst and Data . Recovery
Laboratory Matrix Spike One per 20 NS Reanalyze and qualify data Validator Accuracy/bias Base-Neutral Compounds:
40-140% Recovery
NS Acid Compounds: 30-130%
. . . . Analyst and Data . . Recovery
Matrix Spike Duplicates One per 20 Reanalyze and qualify data . Accuracy/ Precision/bias Base-Neutral Compounds:
Validator
40-140% Recovery and
RPDs <20
Acid Compounds: 30-130% Accuracy/bias Acid Compounds: 30-130%
Recovery . Analyst and Data Recovery
LCS One per batch Base-Neutral Compounds: 40- Reanalyze and qualify data Validator Base-Neutral Compounds:
140% Recovery 40-140% Recovery
Acid Compounds: 15-110% Accuracy/bias Acid Compounds: 15-110%
Recovery . Analyst and Data Recovery
Surrogates 6 per sample Base-Neutral Compounds: 30- Reanalyze and qualify data Validator Base-Neutral Compounds:

130% Recovery

30-130% Recovery
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SW/GW
Sampling SOP S-1,S-2
Analytical Parameter SVOCs
Concentration Level Low
Analytical Method/ SOP SW-846 8270C / L-
Reference 4
Test America
Laboratory N .
aboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP - - Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Area counts: -50% +100% of Area counts: -50% £100%
areas in associated continuing of arcas m ass-(Jmat‘ed
calibration standard continuing calibration
Internal Standards (ISs) 6 per sample Retention times: + 30 seconds Reanalyze and qualify data Analyst and Data Accuracy/bias and Precision standard
T . Validator Retention times: + 30
from retention times in . .
associated continuing seconds from retention times
calibration standard in associated continuing
calibration standard
. 1 M 0,
Oth.e . Cpntmumg RSD< 15% for each analyte, . Analyst and Data . .. RRF . 20'05.’ /O].) between the
Calibration Check Every 12 hours RRF >0.05 Reanalyze and qualify data Validator Accuracy/bias and Precision initial calibration RRF and
compounds (CCC) - CCC<25%
Instrument Tune with Begmr}lng of the Acceptance limits specified in Re-tune instrument per Analyst and Data Limits sp ccified m L.ISEPA
analytical run or - . . NA Region I Validation
DFTPP method manufacturers specifications Validator S
every 12hrs Guidelines (1996)

TBD = To Be Determined

NA = Not Applicable

NS = Not Specified by method
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts
MACTEC Engineering and Consulting, Inc., Project 6100080016/03

EPA-NE QAPP Worksheet #24a

Fixed Laboratory Analytical QC Sample Table

October 2008
Draft

Medium/Matrix SW/GW/DW
Sampling SOP S-1,S-2
Analytical Parameter NDMA
Concentration Level Low
Analytical Method/ SOP SW-846 Modified
Reference 1625 /L-5
Test America
Laboratory Name Laboratories, Inc.
(Sacramento, CA)
No. of Sample Locations TBD
. Frequency/ Method/SOP . - Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
. Reclean, retest, re-extract. .
One every extraction ? ’ e Analyst and Data Accuracy/bias-
Method Blank batch No target compounds > QL reanalyze, ;;(;ll/or qualify Validator Contamination No target compounds > QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
As needed to assess
carryover from high Reclean, retest, reanalyze, Analyst and Data Accuracy/bias-
Instrument Blank concentration No target compounds > QL and/or qualify data Validator Contamination No target compounds > QL
samples
Laboratory Duplicate NA NA NA NA NA NA
Laboratory Matrix Spike One per SDG NS Reanalyze and qualify data Anagsltizzg)r[)ata Accuracy/bias Percent Recovery: 60-140
. . . NS . Analyst and Data . Percent Recovery is 60-140
Matrix Spike Duplicates One per SDG Reanalyze and qualify data Validator Accuracy/bias and RPDs <20
-1309 i - 60-
LCS One per batch Percent Recovery 70-130% Reanalyze and qualify data Ana{;f:lti 323) Pata Accuracy/bias Percent Recovery: 60-140
- 0, 1 . -
Surrogates With every sample Percent Recovery 50-150% Professional Judgment Anag:lti 323) ?ata Accuracy/bias Percent Recovery: 60-140
. _5()0, 0,
Area counts: -50% +100% of Area count;. 30% _leO %
. . L of areas in associated
areas in associated continuing L o
Hrat continuing calibration
calibration standard Analyst and Data standard
Internal Standards (ISs) With every sample Retention times: + 30 seconds Reanalyze and qualify data Validator Accuracy/bias and Precision Retention times: + 30

from retention times in
associated continuing
calibration standard

seconds from retention times
in associated continuing
calibration standard
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SW/GW/DW
Sampling SOP S-1,S-2
Analytical Parameter NDMA
Concentration Level Low
Analytical Method/ SOP SW-846 Modified
Reference 1625 /L-5
Test America

Laboratory Name Laboratories, Inc.

(Sacramento, CA)
No. of Sample Locations TBD

. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Other: Continuing . o RRF >0.05, %D between the
Calibration Check Dallysz;rrlrcll eI\e/Sery 10 RSD= 15R/i:{;0r>gag;1 analyte, Reanalyze and qualify data Anagsltig;lg)Pata Accuracy/bias and Precision initial calibration RRF and
compounds (CCC) P - CCC<25%
Instrument Tune with Begmr}mg of the Acceptance limits specified in Re-tune instrument per Analyst and Data Limits sp ccified m L.ISEPA
analytical run or - . . NA Region I Validation
DFTPP method manufacturers specifications Validator S
every 12hrs Guidelines (1996)

TBD = To Be Determined
NA = Not Applicable
NS = Not Specified by method
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SW/GW
Sampling SOP S-1,S-2
Analytical Parameter Opex and Kempore
Concentration Level Low
. Lab Specific HPLC
Analytical Method/ SOP method SW-846
8000B / L-11
Laboratory Name Lancaster Labs
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
One every analytical No detection > the Reporting Reclean, retest, reanalyze, Analyst and Data Accuracy/bias- No detection > the
Reagent/Method Blank batch Limit and/or qualify data Validator Contamination Reporting Limit
Storage Blank NA NA NA NA NA NA
Instrument Blank NA NA NA NA NA NA
Laboratory Duplicate NA NA NA NA NA NA
. . One every analytical NS . Analyst and Data . o
Matrix Spike Sample batch Reanalyze and qualify data Validator Accuracy/bias 75-125%
One every analytical NS . Analyst and Data Accuracy/bias 80-120%
LCS batch Reanalyze and qualify data Validator
Surrogates NA NA NA NA NA NA

Other: Continuing
Calibration Check
compounds (CCC)

Every 10 samples

RSD< 15% for each analyte

Reanalyze and qualify data

Analyst and Data
Validator

Accuracy/bias and Precision

RSD< 15% for each analyte

TBD = To Be Determined
NA = Not Applicable
NS = Not Specified by method
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix GW
Sampling SOP S-1
Analytical Parameter Perchlorate
Concentration Level Low
Analytical Method/ SOP SW-846 6850 / L-37
Reference
Laboratory Name Lancaster Labs
No. of Sample Locations TBD
. Frequency/ Method/SOP . - Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
One every analytical No detection > the Reporting Reclean, retest, reanalyze, Analyst and Data Accuracy/bias- No detection > the
Reagent/Method Blank batch Limit and/or qualify data Validator Contamination Reporting Limit
Storage Blank NA NA NA NA NA NA
Instrument Blank NA NA NA NA NA NA
Laboratory Duplicate One per batch RPD < 20 if results > 5x QL Qualify data Anagslti(alzg)i)ata Precision RPD < 20 if results > 5x QL
. . One every analytical NS . Analyst and Data . o — ~no
Matrix Spike Sample batch Reanalyze and qualify data Validator Accuracy/bias 80-120%, RPD = 20%
One every analytical NS . Analyst and Data Accuracy/bias 80-120%
LCS batch Reanalyze and qualify data Validator
Other: Continuing o . Analyst and Data . . o
Calibration Check Every 10 samples RSD< 15% Reanalyze and qualify data Validator Accuracy/bias and Precision RSD< 15%

TBD = To Be Determined
NA = Not Applicable
NS = Not Specified by method
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table

Medium/Matrix SW/GW
Sampling SOP S-1,S-2

. Hydrazine, MMH,
Analytical Parameter UDMH
Concentration Level Low
Analytical Method/ SOP Lab Specific lon
Reference Chromatography

Method / L-24
Test America
Laboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
One every analytical No detection > the Reporting Reclean, retest, reanalyze, Analyst and Data Accuracy/bias- No detection > the
Reagent/Method Blank batch Limit and/or qualify data Validator Contamination Reporting Limit
Storage Blank NA NA NA NA NA NA
Instrument Blank NA NA NA NA NA NA
Laboratory Duplicate NA NA NA NA NA NA
. . One every analytical NS . Analyst and Data . o
Matrix Spike Sample batch Reanalyze and qualify data Validator Accuracy/bias 75-125%
One every analytical NS . Analyst and Data Accuracy/bias 80-120%

LCS batch Reanalyze and qualify data Validator
Surrogates NA NA NA NA NA NA

Other: Continuing
Calibration Check
compounds (CCC)

Every 10 samples

RSD< 15% for each analyte

Reanalyze and qualify data

Analyst and Data
Validator

Accuracy/bias and Precision

RSD< 15% for each analyte

TBD = To Be Determined
NA = Not Applicable

NS = Not Specified by method
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table

Medium/Matrix SW/GW
Sampling SOP S-1,S-2

. Formaldehyde,
Analytical Parameter Acetaldehyde
Concentration Level Low
Analytical Method/ SOP SW-846 8315 / L-32
Reference

Test America
Laboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
One every analytical No detection > the Reporting Reclean, retest, reanalyze, Analyst and Data Accuracy/bias- No detection > the
Reagent/Method Blank batch Limit and/or qualify data Validator Contamination Reporting Limit
Storage Blank NA NA NA NA NA NA
Instrument Blank NA NA NA NA NA NA
Laboratory Duplicate NA NA NA NA NA NA
. . One every analytical NS . Analyst and Data . o
Matrix Spike Sample batch Reanalyze and qualify data Validator Accuracy/bias 75-125%
One every analytical NS . Analyst and Data Accuracy/bias 80-120%

LCS batch Reanalyze and qualify data Validator
Surrogates NA NA NA NA NA NA
Other: Continuing Analyst and Data
Calibration Check Every 10 samples RSD< 15% for each analyte Reanalyze and qualify data \Zali dator Accuracy/bias and Precision RSD< 15% for each analyte
compounds (CCC)

TBD = To Be Determined
NA = Not Applicable
NS = Not Specified by method
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts
MACTEC Engineering and Consulting, Inc., Project 6100080016/03

EPA-NE QAPP Worksheet #24a

Fixed Laboratory Analytical QC Sample Table

October 2008
Draft

Medium/Matrix SW/GW
Sampling SOP S-1,S-2
Analytical Parameter Alkylphenols
Concentration Level Low
Analytical Method/ SOP Modified GCMS-
Reference SIM / L-34
Test America
Laboratory Name Laboratories, Inc.
(Sacramento, CA)
No. of Sample Locations TBD
. Frequency/ Method/SOP . - Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
. Reclean, retest, re-extract. .
One every extraction ? ’ e Analyst and Data Accuracy/bias-
Method Blank batch No target compounds > QL reanalyze, ;;(;ll/or qualify Validator Contamination No target compounds > QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
As needed to assess
carryover from high Reclean, retest, reanalyze, Analyst and Data Accuracy/bias-
Instrument Blank concentration No target compounds > QL and/or qualify data Validator Contamination No target compounds > QL
samples
Laboratory Duplicate NA NA NA NA NA NA
Laboratory Matrix Spike One p e;a?:}?lyucal Percent Recovery: 40-140 Reanalyze and qualify data Anag;ltigzg;)ata Accuracy/bias Percent Recovery: 40-140
. . . One per analytical Percent Recovery: 40-140 . Analyst and Data . Percent Recovery is 40-140
Matrix Spike Duplicates batch Reanalyze and qualify data Validator Accuracy/bias and RPDs <50
LCS One per analytical Percent Recovery: 40-140 Reanalyze and qualify data Analyst‘ and Data Accuracy/bias Percent Recovery: 40-140
batch Validator
Surrogates With every sample Percent Recovery: 40-140 Reanalyze and qualify data Anag;ti 322) ?ata Accuracy/bias Percent Recovery: 40-140
Area counts: -50% +100%
of areas in associated
continuing calibration
. . Analyst and Data . .. standard
- 5(0). 0,
Internal Standards (ISs) With every sample Percent Recovery: 50-200% Reanalyze and qualify data Validator Accuracy/bias and Precision Retention times: + 30

seconds from retention times
in associated continuing
calibration standard
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SW/GW
Sampling SOP S-1,S-2
Analytical Parameter Alkylphenols
Concentration Level Low
Analytical Method/ SOP Modified GCMS-
Reference SIM / L-34
Test America

Laboratory Name Laboratories, Inc.

(Sacramento, CA)
No. of Sample Locations TBD

. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement

Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Other: Continuing
Calibration Verification Start of every 12 %D <25% Reanalyze and qualify data Analyst. and Data Accuracy/bias and Precision CCV %D <25%
(ccv) hour shift Validator
Instrument Tune with Prior to sample Masses within 0.45 amu of Re-tune instrument per Analyst and Data NA le;:z Si% Tlciﬁ\(/?:hlgangpA
DFTPP analysis target masses manufacturers specifications Validator g

Guidelines (1996)

TBD = To Be Determined
NA = Not Applicable

NS = Not Specified by method

amu = atomic mass unit
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts October 2008
MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft

EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table

Medium/Matrix SW/GW
Sampling SOP S-1,S-2
. N,N-
Analytical Parameter dimethylformamide
Concentration Level Low
Analytical Method/ SOP Modified 8033 —
Reference GC/NPD / L-35
Laboratory Name Katahdin Analytlcal
Services
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Reclean, retest, re-extract .
One every prep i ’ e Analyst and Data Accuracy/bias-
Method Blank batch No target compounds > QL reanalyze, ;:t(i/or qualify Validator Contamination No target compounds > QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
Instrument Blank NA NA NA NA NA NA
Lab Duplicate One per ten RPD <20% Reanalyze and qualify data Anag;tizzg)r[)ata Accuracy/bias and Precision RPD <30%
. . One per analytical . Analyst and Data . .
Laboratory Matrix Spike batch NS Reanalyze and qualify data Validator Accuracy/bias Percent Recovery: 70-130
. . . One per analytical NS . Analyst and Data . Percent Recovery is 70-130
Matrix Spike Duplicates batch Reanalyze and qualify data Validator Accuracy/bias and RPDs <50
LCS One per analytical Percent Recovery: 70-130 Reanalyze and qualify data AnalystA and Data Accuracy/bias Percent Recovery: 70-130
batch Validator
Surrogates With every sample Percent Recovery: 70-130 Reanalyze and qualify data Analyst. and Data Accuracy/bias Percent Recovery: 70-130
Validator
Internal Standards (ISs) NA NA NA NA NA NA
Other: Continuing Start of sample Analvst and Data
Calibration Verification analysis and after %D <25% Reanalyze and qualify data ISt Accuracy/bias and Precision CCV %D <25%
Validator
(CCV) every 10 samples
Instrument Tune with
DFTPP NA NA NA NA NA NA

TBD = To Be Determined
NA = Not Applicable
NS = Not Specified by method

Prepared by: TC
Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts October 2008
MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SW/GW
Sampling SOP S-1,S-2
Analytical Parameter Phthalic Aphydrlde
(acid)
Concentration Level Low
Analytical Method/ SOP Modified 8000 -
Reference HPLC /L-36
Test America
Laboratory Name Laboratories
(Tallahassee)
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Re-clean, retest, re-extract .
One every prep i ’ e Analyst and Data Accuracy/bias-
Method Blank batch No target compounds > QL reanalyze, (elt:ti/or qualify Validator Contamination No target compounds > QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
Instrument Blank NA NA NA NA NA NA
Lab Duplicate NA NA NA NA NA NA
Laboratory Matrix Spike One per 20 samples Within LIMS limits Reanalyze and qualify data Ana{gf;ltigzi)?ata Accuracy/bias Percent Recovery: 50-150
. . . Within LIMS limits . Analyst and Data . Percent Recovery is 50-150
Matrix Spike Duplicates One per 20 samples Reanalyze and qualify data Validator Accuracy/bias and RPDs <50
LCS One per analytical Within LIMS limits Reanalyze and qualify data Analyst. and Data Accuracy/bias Percent Recovery: 50-150
batch Validator
Surrogates NA NA NA NA NA NA
Internal Standards (ISs) NA NA NA NA NA NA
Other: Continuing Every 10 samples Analyst and Data
Calibration Verification shots and at the end %D <20% Reanalyze and qualify data st Accuracy/bias and Precision CCV %D <20%
Validator
(CCV) of the sequence
Instrument Tune with
DFTPP NA NA NA NA NA NA
TBD = To Be Determined
ij]gjyl\\]l ot é\ pp l.lf?aglg hod Prepared by: TC
= Not Specified by metho Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts
MACTEC Engineering and Consulting, Inc., Project 6100080016/03

EPA-NE QAPP Worksheet #24a

Fixed Laboratory Analytical QC Sample Table

October 2008
Draft

Medium/Matrix SW/GW
Sampling SOP S-1,S-2
Analytical Parameter PAHs
Concentration Level Low

Laboratory Name

Test America
Laboratories, Inc.

No. of Sample Locations TBD
. Frequency/ Method/SOP . - Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
One every extraction No target compounds > QL Reclean, retest, re-extrgct, Analyst and Data Accuracy/bias- No target compounds > QL
Method Blank batch (except phthalates must be < 5x reanalyze, and/or qualify Validator Contamination (except phthalates must be <
QL data 5x QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
As needed to assess
Instrument Blank carryover from high (e)I(\Ic(z: t?rg;:hz?;fsoizii %eQ<L5X Reclean, retest, reanalyze, Analyst and Data Accuracy/bias- (I:)?C?rtge;l;?;ﬁﬁgsrrfjsigi
concentration ptp QL - and/or qualify data Validator Contamination ptp 5x QL -
samples
Laboratory Duplicate NA NA NA NA NA NA
. . . Analyst and Data . Base-Neutral Compounds:
Laboratory Matrix Spike One per SDG NS Reanalyze and qualify data Validator Accuracy/bias 40-140% Recovery
NS Analyst and Data Base-Neutral Compounds:
Matrix Spike Duplicates One per SDG Reanalyze and qualify data \ilali dator Accuracy/bias 40-140% Recovery and
RPDs <20
Base-Neutral Compounds: 40- . Analyst and Data Accuracy/bias Base-Neutral Compounds:
LCS NA 140% Recovery Reanalyze and qualify data Validator 40-140% Recovery
Surrogates 6 per sample Base-Neutral Compounds: 30- Reanalyze and qualify data Analyst and Data Accuracy/bias Base-Neutral Compounds:
g P P 130% Recovery Y d Y Validator 30-130% Recovery
. 0, 0,
Area counts: -50% +100% of Arez} Cfunt?r'l -50% 1it1 OC? %
areas in associated continuing ot areas In assoclate
calibration standard Anal d contlnumgdcal(libratlon
o . nalyst and Data . . standar
Internal Standards (ISs) 6 per sample Retention times: + 30 seconds Reanalyze and qualify data Validator Accuracy/bias and Precision Retention times: + 30

from retention times in
associated continuing
calibration standard

seconds from retention times

in associated continuing
calibration standard
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SW/GW
Sampling SOP S-1,S-2
Analytical Parameter PAHs
Concentration Level Low
. SW-846 8270C Low

Analytical Method/ SOP Level PAH Method
Reference

/L-31

Test America
Laboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Other: Continuing N RRF >0.05, %D between the
Calibration Check Every 10 samples RSD= 15R/;{;0r>ga(;: ? analyte, Reanalyze and qualify data Anagsltigzg):)ata Accuracy/bias and Precision initial calibration RRF and
compounds (CCC) - CCC<25%
Instrument Tune with Begmr}mg of the Acceptance limits specified in Re-tune instrument per Analyst and Data Limits sp ccified m L.ISEPA
analytical run or - . . NA Region I Validation
DFTPP method manufacturers specifications Validator S
every 12hrs Guidelines (1996)

TBD = To Be Determined
NA = Not Applicable
NS = Not Specified by method
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix GW/SW
Sampling SOP S-1,S-2
. Volatile Petroleum
Analytical Parameter Hydrocarbon (VPH)
Concentration Level Low
Analytical Method/ SOP MADEP VPH-2004
Reference /L-26
Test America
Laboratory N .
aboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP - - Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Reclean, retest, re-extract, Analyst and Data Accuracy/bias-
Method Blank One every batch No target compounds > QL reanalyze, ;;i/or qualify Validator Contamination No target compounds > QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
As needed to assess
carryover from high Reclean, retest, reanalyze, Analyst and Data Accuracy/bias-
Instrument Blank concentration No target compounds > QL and/or qualify data Validator Contamination No target compounds > QL
samples
Laboratory Duplicate One per 20 RPD <50 qualify data Data Validator Precision RPD <50
. . . . Analyst and Data . Percent recovery 70-130%
N 0
Matrix Spike One per SDG Percent recoveries 70-130% Reanalyze and qualify data Validator Accuracy/bias RPD < 50% with MSD
. . . Percent recoveries 70-130% . Analyst and Data . Percent recovery 70-130%
Matrix Spike Duplicates One per SDG Reanalyze and qualify data Validator Accuracy/bias RPD < 50% with MS
- - —=s
LCS One per analysis day Percent recoveries 70-130% Reanalyze and qualify data Analyst‘ and Data Precision Percent recoveries 70-130%
or SDG Validator
: _ 0
Surrogates I per sample Percent recoveries 70-130% Re-extract and reanalyze Anagsltigzg;)ata Accuracy/bias Percent recoveries 70-130%
Internal Standards (ISs) NA NA NA NA NA NA
Other: Continuing o L
Calibration Check Every 10 samples %D< 25% for each analyte Reanalyze and qualify data Analyst. and Data Accuracy/bias and Precision /oD b.e twe.en the 11101t1a1
Validator calibration < 25%
compounds (CCC)
Instrument Tune with
DFTPP NA NA NA NA NA NA
TBD = To Be Determined
NA = Not Apphcable Prepared by: TC
NS = Not Specified by method Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix GW/SW
Sampling SOP S-1,S-2
Extractable

Analytical Parameter Petroleum

Hydrocarbon (EPH)
Concentration Level Low
Analytical Method/ SOP MADEP EPH-2004
Reference /L-25

Test America
Laboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Reclean, retest, re-extract, Analyst and Data Accuracy/bias-

Method Blank One every batch No target compounds > QL reanalyze, (elt:ti/or qualify Validator Contamination No target compounds > QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA

As needed to assess

carryover from high Reclean, retest, reanalyze, Analyst and Data Accuracy/bias-
Instrument Blank concentration No target compounds > QL and/or qualify data Validator Contamination No target compounds > QL

samples
Laboratory Duplicate NA NA NA NA NA NA
. . Percent recovery 40-140% . Analyst and Data . Percent recovery 40-140%
Matrix Spike One per 20 samples Reanalyze and qualify data Validator Accuracy/bias RPD < 50% with MSD
. . . Percent recovery 40-140% . Analyst and Data . Percent recovery 40-140%
Matrix Spike Duplicates One per 20 samples Reanalyze and qualify data Validator Accuracy/bias RPD < 50% with MS
_ 0,
LCS One per batch Percent recovery 40-140% Reanalyze and qualify data Anagsltigzg)i)ata Precision Percent recoveries 40-140%
_ 0,

Surrogates I per sample Percent recovery 40-140% Re-extract and reanalyze Anag;ltigzg;)ata Accuracy/bias Percent recoveries 40-140%
Internal Standards (ISs) NA NA NA NA NA NA

Other: Continuing

RSD< 15% for each analyte,

Analyst and Data

RRF >0.05, %D between the

Calibration Check Every 10 samples Reanalyze and qualify data . Accuracy/bias and Precision initial calibration RRF and

compounds (CCC) RRF 20.05 Validator CCC <25%

Instrument Tune with

DFTPP NA NA NA NA NA NA

TBD = To Be Determined

NA = Not Applicable

NS = Not Specified by method Prepared by: TC
Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix GW/SW
Sampling SOP S-1,S-2
Analytical Parameter Herbicides
Concentration Level Low
Analytical Method/ SOP SW-846 8151A / L-
Reference 33
Test America
Laboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Reclean, retest, re-extract, Analyst and Data Accuracy/bias-
Method Blank One every batch No target compounds > QL reanalyze, (elt:ti/or qualify Validator Contamination No target compounds > QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
As needed to assess
carryover from high Reclean, retest, reanalyze, Analyst and Data Accuracy/bias-
Instrument Blank concentration No target compounds > QL and/or qualify data Validator Contamination No target compounds > QL
samples
Laboratory Duplicate NA NA NA NA NA NA
. . . Analyst and Data . Percent recovery 30-150%
_ 0
Matrix Spike One per 20 Percent recovery 30-150% Reanalyze and qualify data Validator Accuracy/bias RPD < 30% with MSD
. . . Percent recovery 30-150% . Analyst and Data . . Percent recovery 30-150%
Matrix Spike Duplicates One per 20 Reanalyze and qualify data Validator Accuracy/ precision/bias RPD < 30% with MS
_ 0,
LCS One per batch Percent recovery 30-150% Reanalyze and qualify data Anagsltigzg;)ata Precision Percent recoveries 40-140%
B 0
Surrogates I per sample Percent recovery 30-150% Re-extract and reanalyze Anagsltizzg)r[)ata Accuracy/bias Percent recoveries 30-150%
Internal Standards (ISs) NA NA NA NA NA NA
. 3 1 0,
Othg " Cpntmumg Every 12 hours or RSD< 15% for each analyte, . Analyst and Data . .. RRF . 20‘05.’ A)].D between the
Calibration Check 10 samples RRF >0.05 Reanalyze and qualify data Validator Accuracy/bias and Precision initial calibration RRF and
compounds (CCC) P - CCC <25%
Instrument Tune with
DFTPP NA NA NA NA NA NA
TBD = To Be Determined
NA = Not Applicable
NS = Not Specified by method
Prepared by: TC
Checked by: CR
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SW/GW
Sampling SOP S-1,S-2
Analytical Parameter PCB/Pesticides
Concentration Level Low
SW-846 8082 (PCB)
Analytical Method/ SOP and 8081
Reference (Pesticides) / L-27,
L-29
Test America
Laboratory N .
aboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP - - Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Reclean, retest, re-extract, Analyst and Data Accuracy/bias-
Method Blank One every batch No target compounds > QL reanalyze, ;;i/or qualify Validator Contamination No target compounds > QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
As needed to assess
carryover from high Reclean, retest, reanalyze, Analyst and Data Accuracy/bias-
Instrument Blank concentration No target compounds > QL and/or qualify data Validator Contamination No target compounds > QL
samples
Laboratory Duplicate NA NA NA NA NA NA
Percent recovery 30-150%
for Pesticides and a RPD <
. . . . . Analyst and Data . 30% with MS.
_ 0,
Matrix Spike One per 20 70-130% or lab specified limits Reanalyze and qualify data Validator Accuracy/bias Percent recovery 40-140%
for PCBs and a
RPD < 50% with MS.
70-130% or lab specified limits Percent recovery 30-150%
for Pesticides and a RPD <
. . . . Analyst and Data . 30% with MSD.
Matrix Spike Duplicates One per 20 Reanalyze and qualify data Validator Accuracy/bias Percent recovery 40-140%
for PCBs and a
RPD < 50% with MSD.
RETD - — RYT
LCS One per batch 70-130% or lab specified limits Reanalyze and qualify data Anagslti (alzg) i)ata Precision Percent recovery 40-140%
3 per sample NS Analvst and Data Percent recoveries Percent
Surrogates p P Re-extract and reanalyze \Zali dator Accuracy/bias recovery 30-150%
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table

Medium/Matrix SW/GW
Sampling SOP S-1,S-2
Analytical Parameter PCB/Pesticides
Concentration Level Low

SW-846 8082 (PCB)
Analytical Method/ SOP and 8081
Reference (Pesticides) / L-27,

L-29
Test America
Laboratory N .
avoratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement

Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria

Every 12 hours or Calibration factor (CF) < 15 Reanalyze and qualify data Analyst and Data Accuracy/bias CF <25 %D from the initial

. o 10 samples and at %D from the mean initial Validator calibration standard
Continuing Calibration L P
. . the beginning and calibration standard

Verification (CCV) :

end of analytical

sequence

TBD = To Be Determined
NA = Not Applicable
NS = Not Specified by method
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
Analytical Parameter SVOCs
Concentration Level Low
Analytical Method/ SOP SW-846 8270C / L-
Reference 4
Test America
Laboratory N: .
aporatory ame Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
One every extraction No target compounds > QL Reclean, retest, re-extrgct, Analyst and Data Accuracy/bias- No target compounds > QL
Method Blank (except phthalates must be < 5x reanalyze, and/or qualify . A (except phthalates must be <
batch Validator Contamination
QL data 5x QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
As needed to assess
carryover from high No target compounds > QL Reclean, retest, reanalyze, Analyst and Data Accuracy/bias- No target compounds > QL
Instrument Blank . (except phthalates must be < 5x . . o (except phthalates must be <
concentration QL and/or qualify data Validator Contamination 5x QL
samples
Laboratory Duplicate NA NA NA NA NA NA
Acid Compounds: 30-130% Acid Compounds: 30-130%
. . Recovery . Analyst and Data . Recovery
Laboratory Matrix Spike One per SDG Base-Neutral Compounds: 40- Reanalyze and qualify data Validator Accuracy/bias Base-Neutral Compounds:
140% Recovery 40-140% Recovery
Acid Compounds: 30-130% Acid Compounds: 30-130%
Recovery Recovery
. . . . Analyst and Data .
Matrix Spike Duplicates One per SDG Base-Neutral Compounds: 40- Reanalyze and qualify data Validator Accuracy/bias Base-Neutral Compounds:
140% Recovery and RPDs <30 40-140% Recovery and
RPDs <30
Acid Compounds: 30-130% Accuracy/bias Acid Compounds: 30-130%
Recovery . Analyst and Data Recovery
LCS One per batch Base-Neutral Compounds: 40- Reanalyze and qualify data Validator Base-Neutral Compounds:
140% Recovery 40-140% Recovery
Acid Compounds: 15-110% Accuracy/bias Acid Compounds: 30-130%
Recovery . Analyst and Data Recovery
Surrogates 6 per sample Base-Neutral Compounds: 30- Reanalyze and qualify data Validator Base-Neutral Compounds:
130% Recovery 30-130% Recovery
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
Analytical Parameter SVOCs
Concentration Level Low
Analytical Method/ SOP SW-846 8270C / L-
Reference 4
Test America
Laboratory N .
aboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP - - Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Area counts: -50% +100% of Area counts: -50% £100%
areas in associated continuing of arcas m ass-(Jmat‘ed
calibration standard continuing calibration
Internal Standards (ISs) 6 per sample Retention times: + 30 seconds Reanalyze and qualify data Analyst and Data Accuracy/bias and Precision standard
T . Validator Retention times: + 30
from retention times in . .
associated continuing seconds from retention times
calibration standard in associated continuing
calibration standard
. 1 M 0,
Oth.e . Cpntmumg Daily and every 10 RSD< 15% for each analyte, . Analyst and Data . - RRF . 20'05.’ /O].) between the
Calibration Check samples RRF >0.05 Reanalyze and qualify data Validator Accuracy/bias and Precision initial calibration RRF and
compounds (CCC) P - CCC<25%
Instrument Tune with Begmr}lng of the Acceptance limits specified in Re-tune instrument per Analyst and Data Limits sp ccified m L.ISEPA
analytical run or - . . NA Region I Validation
DFTPP method manufacturers specifications Validator S
every 12hrs Guidelines (1996)

TBD = To Be Determined

NA = Not Applicable

NS = Not Specified by method
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP 53, S—lfz‘S—IG, §-
Analytical Parameter VOCs
Concentration Level Low
Analytical Method/ SOP SW-8260B /L-3
Reference
Test America
Laboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
No target compounds > QL No target compounds > QL
One every 12 hours (except methylene chloride and Reclean, retest, re-extrgct, Analyst and Data Accuracy/bias- (except methylene chloride
Method Blank prior to sample cyclohexane must be <10x QL reanalyze, and/or qualify Validator Contamination and cyclohexane must be
analysis and acetone and 2-butanone data <10x QL and acetone and 2-
must be <2 x QL) butanone must be <2 x QL)
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
As needed to assess
carryover from high Reclean, retest, reanalyze, Analyst and Data Accuracy/bias-
Instrument Blank concentration No target compounds > QL and/or qualify data Validator Contamination No target compounds > QL
samples
Laboratory Duplicate NA NA NA NA NA NA
. . Percent recovery 70-130% . Analyst and Data . Percent recovery 70-130%
Matrix Spike One per 20 RPD < 30% with MSD Reanalyze and qualify data Validator Accuracy/bias RPD < 30% with MSD
. . . Percent recovery 70-130% . Analyst and Data .. . Percent recovery 70-130%
Matrix Spike Duplicates One per 20 RPD < 30% with MS Reanalyze and qualify data Validator Accuracy/precision/bias RPD < 30% with MS
: _ )
LCS One per analysis day Percent recoveries 70-130% Reanalyze and qualify data Ana{;f:ltizzg):)ata Accuracy Percent recoveries 70-130%
: _ )
Surrogates 3 per sample Percent recoveries 70-130% Re-extract and reanalyze Ana{gf;ltigzg)?ata Accuracy/bias Percent recoveries 70-130%
. 0
Area counts: - + 50% of areas Area coupts. t .50 % of
: . .. areas in associated
in associated continuing A o
Trat continuing calibration
6 per sample calibration standard Analyst and Data standard
Internal Standards (ISs) Retention times: + 30 seconds Reanalyze and qualify data Validator Accuracy/bias and Precision Retention times: + 30

from retention times in
associated continuing
calibration standard

seconds from retention times
in associated continuing
calibration standard
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP §3, S-I?Z‘S-16, §-
Analytical Parameter VOCs
Concentration Level Low
Analytical Method/ SOP SW-8260B /-3
Reference
Test America
Laboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . - Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
. o 1 0,
Oth.e T C_ontmulng RSD< 15% for each analyte, . Analyst and Data . .. RRF . 20'05.’ A)].) between the
Calibration Check Every 10 samples RRF >0.05 Reanalyze and qualify data Validator Accuracy/bias and Precision initial calibration RRF and
compounds (CCC) - CCC <25%
Instrument Tune with Begml}lng of the Acceptance limits specified in Re-tune instrument per Analyst and Data Limits sp ccified m L.]SEPA
analytical run or . . . NA Region I Validation
DFTPP method manufacturers specifications Validator 1
every 12hrs Guidelines (1996)

TBD = To Be Determined
NA = Not Applicable
NS = Not Specified by method
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
Analytical Parameter NDMA
Concentration Level Low
Analytical Method/ SOP SW-846 Modified
Reference 8270C / L-6
Laboratory Name Test America
Ty Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Reclean, retest, re-extract, Analyst and Data Accuracy/bias-
Method Blank One every batch No target compounds > QL reanalyze, ;:ti/or qualify Validator Contamination No target compounds > QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
As needed to assess
carryover from high Reclean, retest, reanalyze, Analyst and Data Accuracy/bias-
Instrument Blank concentration No target compounds > QL and/or qualify data Validator Contamination No target compounds > QL
samples
Laboratory Duplicate NA NA NA NA NA NA
. . . Analyst and Data . Percent recovery 50-150%
_ 0
Matrix Spike One per 20 Percent recovery 40-140% Reanalyze and qualify data Validator Accuracy/bias RPD < 50% with MSD
. . . Percent recovery 40-140% . Analyst and Data . Percent recovery 50-150%
Matrix Spike Duplicates One per 20 Reanalyze and qualify data Validator Accuracy/bias RPD < 50% with MS
- 0,
LCS One per batch Percent recovery 40-140% Reanalyze and qualify data Anagsltigzg;)ata Precision Percent recovery 50-150%
Surrogates 3 per sample Percent recovery 30-130% Re-extract and reanalyze Anag;ltigzg)?ata Accuracy/bias Percent recovery 50-150%
. 0,
Area counts: - + 50% of areas Area cognts. * .50 % of
: . .. areas in associated
in associated continuing o e
o continuing calibration
6 per sample cghbrgtlon standard . Analyst and Data . . standard
Internal Standards (ISs) p Retention times: + 30 seconds Reanalyze and qualify data . Accuracy/bias and Precision L
T . Validator Retention times: + 30
from retention times in T
. . seconds from retention times
associated continuing . . S
o in associated continuing
calibration standard eati
calibration standard
. 1 M >| 0,
Othé . Cpntmumg Daily and every 10 RSD< 15% for each analyte, . Analyst and Data . - RRF . _0'05.’ /OD between the
Calibration Check samples RRF =005 Reanalyze and qualify data Validator Accuracy/bias and Precision initial calibration RRF and
compounds (CCC) P = CCC <25%
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table

Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
Analytical Parameter NDMA
Concentration Level Low
Analytical Method/ SOP SW-846 Modified
Reference 8270C / L-6
Laboratory Name Test America

ory Laboratories, Inc.
No. of Sample Locations TBD

. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Instrument Tune with Beglnr}lng of the Acceptance limits specified in Re-tune instrument per Analyst and Data Limits SP ccified m USEPA
analytical run or . . . NA Region I Validation
DFTPP method manufacturers specifications Validator s
every 12hrs Guidelines (1996)

TBD = To Be Determined
NA = Not Applicable
NS = Not Specified by method
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
. Volatile Petroleum
Analytical Parameter Hydrocarbon (VPH)
Concentration Level Low
Analytical Method/ SOP MADEP VPH-2004
Reference /L-8
Test America
Laboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Reclean, retest, re-extract, Analyst and Data Accuracy/bias-
Method Blank One every batch No target compounds > QL reanalyze, ;:t(i/or qualify Validator Contamination No target compounds > QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
As needed to assess
carryover from high Reclean, retest, reanalyze, Analyst and Data Accuracy/bias-
Instrument Blank concentration No target compounds > QL and/or qualify data Validator Contamination No target compounds > QL
samples
Laboratory Duplicate NA NA NA NA NA NA
. . Percent recovery 70-130% . Analyst and Data . Percent recovery 70-130%
Matrix Spike One per 20 RPD < 50% with MSD Reanalyze and qualify data Validator Accuracy/bias RPD < 50% with MSD
. . . Percent recovery 70-130% . Analyst and Data . Percent recovery 70-130%
Matrix Spike Duplicates One per 20 RPD < 50% with MS Reanalyze and qualify data Validator Accuracy/bias RPD < 50% with MS
LCS One per analysis day Percent recoveries 70-130% Reanalyze and qualify data Anagl;ltiz;lg)f)ata Precision Percent recoveries 70-130%
Surrogates I per sample Percent recoveries 70-130% Re-extract and reanalyze Ana{;f:ltizzg)Pata Accuracy/bias Percent recoveries 70-130%
Internal Standards (ISs) NA NA NA NA NA NA
Other: Continuing o s
Calibration Check Every 10 samples RSD< 15% for each analyte Reanalyze and qualify data Analyst. and Data Accuracy/bias and Precision /oD b.e tween the 1r:)1t1a1
Validator calibration < 25%
compounds (CCC)
Instrument Tune with
DFTPP NA NA NA NA NA NA
TBD = To Be Determined
II:IIS: NNgtt ?lz:lzliltil::}i)lli method Prepared by: TC
P Y Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
Extractable

Analytical Parameter Petroleum

Hydrocarbon (EPH)
Concentration Level Low
Analytical Method/ SOP MADEP EPH-2004
Reference /L-7

Test America
Laboratory N: .
aboratory atie Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Reclean, retest, re-extract, Analyst and Data Accuracy/bias-

Method Blank One every batch No target compounds > QL reanalyze, ;;i/or qualify Validator Contamination No target compounds > QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA

As needed to assess

carryover from high Reclean, retest, reanalyze, Analyst and Data Accuracy/bias-
Instrument Blank concentration No target compounds > QL and/or qualify data Validator Contamination No target compounds > QL

samples
Laboratory Duplicate NA NA NA NA NA NA
. . Percent recovery 40-140% . Analyst and Data . Percent recovery 40-140%
Matrix Spike One per 20 RPD < 50% with MSD Reanalyze and qualify data Validator Accuracy/bias RPD < 50% with MSD
. . . Percent recovery 40-140% . Analyst and Data - . Percent recovery 40-140%
Matrix Spike Duplicates One per 20 RPD < 50% with MS Reanalyze and qualify data Validator Accuracy/Precision/bias RPD < 50% with MS
LCS One per batch Percent recoveries 40-140% Reanalyze and qualify data Anagl;ltiz;lg)f)ata Accuracy Percent recoveries 40-140%
Surrogates I per sample Percent recoveries 40-140% Re-extract and reanalyze Ana{;f:ltizzg)Pata Accuracy/bias Percent recoveries 40-140%
Internal Standards (ISs) NA NA NA NA NA NA
Other: Continuing . o s
Calibration Check Daily and every 10 RSD< 15% for each analyte Reanalyze and qualify data AnalySt‘ and Data Accuracy/bias and Precision /D b.e twgen the 1r(1)1t1a1
samples Validator calibration < 25%
compounds (CCC)
Instrument Tune with
DFTPP NA NA NA NA NA NA
TBD = To Be Determined
NA = Not Applicable Prepared by: TC
NS = Not Specified by method Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
Analytical Parameter PCB/Pesticides
Concentration Level Low
SW-846 8082
Analytical Method/ SOP (PCB), 8081
Reference (Pesticides) / L-28,
L-30
Test America
Laboratory N .
aboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP - - Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Reclean, retest, re-extract, Analyst and Data Accuracy/bias-
Method Blank One every batch No target compounds > QL reanalyze, ;;i/or qualify Validator Contamination No target compounds > QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
As needed to assess
carryover from high Reclean, retest, reanalyze, Analyst and Data Accuracy/bias-
Instrument Blank concentration No target compounds > QL and/or qualify data Validator Contamination No target compounds > QL
samples
Laboratory Duplicate NA NA NA NA NA NA
Percent recovery 30-150% for Percent recovery 30-150%
Pesticides and a RPD < 30% for Pesticides and a RPD <
. . with MS. . Analyst and Data . 30% with MS.
Matrix Spike One per 20 Percent recovery 40-140% for Reanalyze and qualify data Validator Accuracy/bias Percent recovery 40-140%
PCBs and a for PCBs and a
RPD < 50% with MS. RPD < 50% with MS.
Percent recovery 30-150% for Percent recovery 30-150%
Pesticides and a RPD < 30% for Pesticides and a RPD <
. . . with MSD. . Analyst and Data .. . 30% with MSD.
Matrix Spike Duplicates One per 20 Percent recovery 40-140% for Reanalyze and qualify data Validator Accuracy/ Precision/ bias Percent recovery 40-140%
PCBs and a for PCBs and a
RPD < 50% with MSD. RPD < 50% with MSD.
- 0, N 0
LCS One per batch Percent recovery 40-140% Reanalyze and qualify data Anagslti(aizg) Pata Accuracy Percent recovery 40-140%
3 per sample Percent recoveries Percent Analvst and Data Percent recoveries Percent
Surrogates P P recovery 30-150% Re-extract and reanalyze \yali dator Accuracy/bias recovery 30-150%
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
Analytical Parameter PCB/Pesticides
Concentration Level Low
SW-846 8082
Analytical Method/ SOP (PCB), 8081
Reference (Pesticides) / L-28,
L-30
Test America
Laboratory N .
aboralory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Every 12 hours or Calibration factor (CF) < 15 Reanalyze and qualify data Analyst and Data Accuracy/bias CF <25 %D from the initial
%D from the mean initial Validator calibration standard

Continuing Calibration
Verification (CCV)

10 samples and at
the beginning and
end of analytical
sequence

calibration standard

TBD = To Be Determined
NA = Not Applicable

NS = Not Specified by method
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
Analytical Parameter Herbicides
Concentration Level Low
Analytical Method/ SOP SW-846 8151A / L-
Reference 33
Analytics
Laboratory N:
aboratory atie Laboratory, LLC.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
Reclean, retest, re-extract, Analyst and Data Accuracy/bias-
Method Blank One every batch No target compounds > QL reanalyze, ;;i/or qualify Validator Contamination No target compounds > QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
As needed to assess
carryover from high Reclean, retest, reanalyze, Analyst and Data Accuracy/bias-
Instrument Blank concentration No target compounds > QL and/or qualify data Validator Contamination No target compounds > QL
samples
Laboratory Duplicate NA NA NA NA NA NA
. . . . Analyst and Data . Percent recovery 30-150%
Matrix Spike One per SDG Lab Limits Reanalyze and qualify data Validator Accuracy/bias RPD < 30% with MSD
. . . Lab Limits . Analyst and Data - . Percent recovery 30-150%
Matrix Spike Duplicates One per SDG Reanalyze and qualify data Validator Accuracy/ Precision/ bias RPD < 30% with MS
One per analysis day Lab Limits . Analyst and Data . o
LCS or SDG Reanalyze and qualify data Validator Accuracy Percent recoveries 40-140%
Surrogates I per sample Lab Limits Re-extract and reanalyze Analyst‘ and Data Accuracy/bias Percent recoveries 30-150%
Validator
Internal Standards (ISs) NA NA NA NA NA NA
Other: Continuing . o o s
Calibration Check Daily and every 10 RSD= 15% for each analyte, Reanalyze and qualify data Analyst‘ and Data Accuracy/bias and Precision /D b.e twgen the 1r(1)1t1a1
samples RRF >0.05 Validator calibration < 25%
compounds (CCC)

TBD = To Be Determined
NA = Not Applicable

NS = Not Specified by method
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts
MACTEC Engineering and Consulting, Inc., Project 6100080016/03

EPA-NE QAPP Worksheet #24a

Fixed Laboratory Analytical QC Sample Table

October 2008
Draft

Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
Analytical Parameter PAHs
Concentration Level Low
. SW-846 8270C Low
Analytical Method/ SOP Level PAH Method
Reference
/L-31
Test America
Laboratory N .
aboralory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
One every extraction No target compounds > QL Reclean, retest, re—extr{act, Analyst and Data Accuracy/bias- No target compounds > QL
Method Blank (except phthalates must be < 5x reanalyze, and/or qualify . o (except phthalates must be <
batch Validator Contamination
QL data 5x QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
As needed to assess
carryover from high No target compounds > QL Reclean, retest, reanalyze, Analyst and Data Accuracy/bias- No target compounds > QL
Instrument Blank . (except phthalates must be < 5x . . A (except phthalates must be <
concentration QL and/or qualify data Validator Contamination 5x QL
samples
Laboratory Duplicate NA NA NA NA NA NA
. . . Analyst and Data . Base-Neutral Compounds:
Laboratory Matrix Spike One per SDG NS Reanalyze and qualify data Validator Accuracy/bias 40-140% Recovery
NS Analvst and Data Base-Neutral Compounds:
Matrix Spike Duplicates One per SDG Reanalyze and qualify data st Accuracy/bias 40-140% Recovery and
Validator
RPDs <20
NS . Analyst and Data Accuracy/bias Base-Neutral Compounds:
LCS NA Reanalyze and qualify data Validator 40-140% Recovery
NS . Analyst and Data Accuracy/bias Base-Neutral Compounds:
Surrogates 6 per sample Reanalyze and qualify data Validator 30-130% Recovery
. _5()0, 0,
Area counts: -50% +100% of Area count;. 30% _leO %
. . L of areas in associated
areas in associated continuing L o
Hrat continuing calibration
calibration standard Analyst and Data standard
Internal Standards (ISs) 6 per sample Retention times: + 30 seconds Reanalyze and qualify data Validator Accuracy/bias and Precision Retention times: + 30

from retention times in
associated continuing
calibration standard

seconds from retention times
in associated continuing
calibration standard
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
Analytical Parameter PAHs
Concentration Level Low
. SW-846 8270C Low
Analytical Method/ SOP Level PAH Method
Reference
/L-31
Test America
Laboratory N: .
aboratory atie Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Responsible Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) for CA (DQI) Performance Criteria
N 3 1 0,
Oth-e T Qontmulng RSD< 15% for each analyte, . Analyst and Data . .. RRF . 20'05’ A)I.) between the
Calibration Check Every 10 samples RRF =005 Reanalyze and qualify data Validator Accuracy/bias and Precision initial calibration RRF and
compounds (CCC) - CCC <25%
Instrument Tune with Beglnr}lng of the Acceptance limits specified in Re-tune instrument per Analyst and Data Limits SP ccified m USEPA
analytical run or . . . NA Region I Validation
DFTPP method manufacturers specifications Validator s
every 12hrs Guidelines (1996)

TBD = To Be Determined
NA = Not Applicable
NS = Not Specified by method
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts October 2008
MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
Analytical Parameter Metals
Concentration Level Low
SW-846 6010B
Analytical Method/ SOP (ICP)/6020A
Reference (ICP/MS)/Hg by
7470A /L-2
Test America
Laboratory Name Laboratories, Inc..
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) Responsible for CA (DQI) Performance Criteria
Method Blank One per Absolute value of target Reclean, retest, reanalyze, Analyst and Data Accuracy/bias- Absolute value of target
preparation batch metals must be < QL and/or qualify data Validator Contamination metals must be < QL
ICB: immediately
after ICV
Reagent Blank** CCB: every 10 Absolute value of target Reclean, retest, reanalyze, Analyst and Data Accuracy/bias- Absolute value of target
& samples metals must be < QL and/or qualify data Validator Contamination metals must be < QL
immediately after
CCV
Storage Blank NA NA NA NA NA NA
Instrument Blank NA NA NA NA NA NA
Laboratory Duplicate One per batch RPD <20 if results > 5x QL Qualify data Analyst‘ and Data Precision RPD <20 if results > 5
Validator QL
. . . . Analyst and Data . Percent recoveries 75-
_ 0,
Laboratory Matrix Spike One per 20 Percent recoveries 75-125% Qualify data Validator Accuracy/bias 125%
Determine cause of .
LCS One per batch Percent recoveries 80-120% problem, reanalyze, and/or AnalystA and Data Accuracy/bias Percent recoveries 80-
. Validator 120%
qualify data
Every ten samples, . .
o +10% of true value for all Reanalyze, and/or qualify Analyst and Data . 90-110% except Hg is 80-
fevieey beg:)r;r;lcghiii end metals, except Hg is +20% data Validator Accuracy/bias 120%
Surrogates NA NA NA NA NA NA
- REYD -
Internal Standards (ISs) 60-125% of IS in calibration | Diute sample 5x, add IS Analyst and Data . 60-125% of IS in
Every sample and reanalyze, and/or . Accuracy/bias calibration blank
(ICP/MS only) blank . Validator
qualify data
Prepared by: TC
Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
Analytical Parameter Metals
Concentration Level Low
SW-846 6010B
Analytical Method/ SOP (ICP)/6020A
Reference (ICP/MS)/Hg by
7470A / L-2
Test America
Laboratory Name Laboratories, Inc..
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) Responsible for CA (DQID) Performance Criteria
Other: Within 10% of original . Analyst and Data . Within 10% of original
Serial Dilution One per SDG determination Qualify data Validator Accuracy/bias determination
Other: - . .
. o Beginning and end . o Recalibrate and reanalyze Analyst and Data . Percent recoveries 70-
Detection Limit Standard of curve Percent recoveries 70-130% and/or qualify data Validator Accuracy/bias 130%
Other: Beginning and end . o Recalibrate and reanalyze Analyst and Data . Percent recoveries 80-
Interference Check of run or every 8 Percent recoveries 80-120% . . Accuracy/bias o
and/or qualify data Validator 120%
Sample hours
** Also referred to as initial and continuing calibration blanks.
TBD_: To Be Determmed Prepared by: TC
NA = Not Applicable Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
. Formaldehyde,
Analytical Parameter Acetaldehyde
Concentration Level Low
Analytical Method/ SOP SW-846 8315/ L-
Reference 32
Test America
Laboratory Name Laboratories, Inc.
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) Responsible for CA (DQI) Performance Criteria
One every No detection > the Reporting Reclean, retest, reanalyze, Analyst and Data Accuracy/bias- No detection > the
Reagent/Method Blank analytical batch Limit and/or qualify data Validator Contamination Reporting Limit
Storage Blank NA NA NA NA NA NA
Instrument Blank NA NA NA NA NA NA
Laboratory Duplicate NA NA NA NA NA NA
. . One every Within LIMS limits . Analyst and Data . o
Matrix Spike Sample analytical batch Reanalyze and qualify data Validator Accuracy/bias 75-125%
One every Within LIMS limits . Analyst and Data Accuracy/bias 80-120%
LCS analytical batch Reanalyze and qualify data Validator
Surrogates NA NA NA NA NA NA
Other: Continuing . o
Calibration Check Every 10 samples RSD< 15% for each analyte Reanalyze and qualify data Analyst. and Data Accuracy/‘t_nas and RSD= 15% for each
Validator Precision analyte
compounds (CCC)

TBD = To Be Determined

NA = Not Applicable

NS = Not Specified by method
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
Analytical Parameter Alkylphenols
Concentration Level Low
Analytical Method/ SOP Modified GCMS-
Reference SIM / L-34
Test America
Laboratory Name Laboratories, Inc.
(Sacramento, CA)
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) Responsible for CA (DQID) Performance Criteria
Reclean, retest, re-extract. .
One every ? y P Analyst and Data Accuracy/bias- No target compounds >
Method Blank extraction batch No target compounds > QL reanalyze, Ce[l;(;/or qualify Validator Contamination QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
As needed to
assess carryover .
Instrument Blank from high No target compounds > QL Reclean, retest,' reanalyze, Analyst‘ and Data Accurac.y/bl‘as No target compounds >
. and/or qualify data Validator Contamination QL
concentration
samples
Laboratory Duplicate NA NA NA NA NA NA
Laboratory Matrix Spike One pﬁga?(r:}? lytical Percent Recovery: 40-140 Reanalyze and qualify data Anag:ltigzi)?ata Accuracy/bias Percent Recovery: 40-140
. . . One per analytical Percent Recovery is 40-140 . Analyst and Data .. . Percent Recovery is 40-
Matrix Spike Duplicates batch and RPDs <50 Reanalyze and qualify data Validator Accuracy/Precision/bias 140 and RPDs <50
LCS One per analytical Percent Recovery: 40-140 Reanalyze and qualify data Analyst. and Data Accuracy/bias Percent Recovery: 40-140
batch Validator
Surrogates With every sample Percent Recovery: 40-140 Reanalyze and qualify data Ana{;f:lti 3;13) Pata Accuracy/bias Percent Recovery: 40-140
Area counts: -50% +100%
of areas in associated
continuing calibration
. standard
. . Analyst and Data Accuracy/bias and U
Internal Standards (ISs) With every sample NS Reanalyze and qualify data Validator Precision Retention times: + 30

seconds from retention
times in associated
continuing calibration
standard
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
Analytical Parameter Alkylphenols
Concentration Level Low
Analytical Method/ SOP Modified GCMS-
Reference SIM / L-34
Test America
Laboratory Name Laboratories, Inc.
(Sacramento, CA)
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) Responsible for CA (DQI) Performance Criteria
Other: Continuing .
Calibration Verification Start of every 12 %D <25% Reanalyze and qualify data Analyst. and Data Accuracy/l{)las and CCV %D <25%
(ccv) hour shift Validator Precision
Re-tune instrument per Limits specified in
Instrument Tune with Prior to sample Masses within 0.45 amu of p Analyst and Data USEPA Region I
. manufacturers . NA L P
DFTPP analysis target masses . . Validator Validation Guidelines
specifications
(1996)
TBD = To Be Determined
NA = Not Applicable
_ . Prepared by: TC
NS = Not Specified by method Checked by: CR
10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
. N,N-
Analytical Parameter dimethylformamide
Concentration Level Low
Analytical Method/ SOP Modified 8033 —
Reference GC/NPD / L-35
Katahdin
Laboratory Name Analytical Services
No. of Sample Locations TBD
. Frequency/ Method/SOP . . Person(s) Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) Responsible for CA (DQI) Performance Criteria
Reclean, retest, re-extract .
One every prep ? ’ e Analyst and Data Accuracy/bias- No target compounds >
Method Blank batch No target compounds > QL reanalyze, g:t(;/or qualify Validator Contamination QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
Instrument Blank NA NA NA NA NA NA
Lab Duplicate One per ten, if %D <25% Reanalyze and qualify Analyst_ and Data Accuracy_/blas and %D <30%
requested data Validator Precision
. . Reanalyze and qualify Analyst and Data . .
Laboratory Matrix Spike One per 20 NS data Validator Accuracy/bias Percent Recovery: 70-130
. . . NS Reanalyze and qualify Analyst and Data . Percent Recovery is 70-
Matrix Spike Duplicates One per 20 data Validator Accuracy/bias 130 and RPDs <50
LCS One per analytical Percent Recovery: 70-130 Reanalyze and qualify Analyst and Data Accuracy/bias Percent Recovery: 70-130
batch data Validator
Surrogates With every sample Percent Recovery: 70-130 Reanalyze and qualify Analyst_ and Data Accuracy/bias Percent Recovery: 70-130
data Validator
Internal Standards (ISs) NA NA NA NA NA NA
Other: Continuing Start of sample . .
Calibration Verification analysis and after %D <25% Reanalyze and qualify Analyst. and Data Accuracy_/t?las and CCV %D <25%
data Validator Precision
(CCV) every 10 samples
Instrument Tune with
DFTPP NA NA NA NA NA NA
TBD = To Be Determined
NA = Not Applicable grhefct:g Ez gg
NS=N ifi h ’
S ot Specified by method 10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts

October 2008

MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft
EPA-NE QAPP Worksheet #24a
Fixed Laboratory Analytical QC Sample Table
Medium/Matrix SO
Sampling SOP S-3, S-15, S-16
. Phthalic

Analytical Parameter Anhydride (acid)
Concentration Level Low
Analytical Method/ SOP Modified 8000 -
Reference HPLC /L-36

Test America
Laboratory Name Laboratories

(Tallahassee)
No. of Sample Locations TBD

. Frequency/ Method/SOP . . Person(s) Data Quality Indicator Measurement
Laboratory QC: Number QC Acceptance Limits Corrective Action (CA) Responsible for CA (DQI) Performance Criteria
Re-clean, retest, re-extract .
One every prep i i e Analyst and Data Accuracy/bias- No target compounds >
Method Blank batch No target compounds > QL reanalyze, g:t(eil/or qualify Validator Contamination QL
Reagent Blank NA NA NA NA NA NA
Storage Blank NA NA NA NA NA NA
Instrument Blank NA NA NA NA NA NA
Lab Duplicate NA NA NA NA NA NA
Laboratory Matrix Spike One per 20 Within LIMS limits Reanalyze and quality data Analyst and Data Accuracy/bias Percent Recovery: 60-140
Y P samples Y q Validator Y -

. . . One per 20 Within LIMS limits . Analyst and Data . Percent Recovery is 60-
Matrix Spike Duplicates samples Reanalyze and qualify data Validator Accuracy/bias 140 and RPDs <50
LCS One per analytical Within LIMS limits Reanalyze and qualify data Analyst. and Data Accuracy/bias Percent Recovery: 60-140

batch Validator
Surrogates NA NA NA NA NA NA
Internal Standards (ISs) NA NA NA NA NA NA
L Every 10 samples
Other: Continuing .
Calibration Verification shots and at the %D < 20% Reanalyze and qualify data | ~ lystand Data Accuracy/bias and CCV %D <20%
(CCv) end of the Validator Precision
sequence

Instrument Tune with
DFTPP NA NA NA NA NA NA
TBD = To Be Determined

~ . _ . Prepared by: TC
NA = Not Applicable NS = Not Specified by method Checked by: CR

10/14/08
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RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts October 2008
MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft

14.0 DATA ACQUISITION REQUIREMENTS (NON-DIRECT MEASUREMENTS)

This section of the QAPP is intended to summarize sources of previously collected data and information
that will be used to make project decisions. These historical data were used to design the RI/FS sampling
program. Worksheet #25 has been excluded from this QAPP. Information from historical investigations
at the Olin Chemical Superfund Site is presented in detail in Section 2 of the Draft Focused RI Report
(MACTEC, 2007).

14-1
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MACTEC Engineering and Consulting, Inc., Project 6100080016/03 Draft

15.0 DOCUMENTATION, RECORDS AND DATA MANAGEMENT

This section of the QAPP describes how project field activities, data collection, and information will be
documented, tracked and managed from their generation in the field to final use and storage in a manner

that ensures data integrity and defensibility.

151 PROJECT DOCUMENTATION AND RECORDS

A complete file of work assignment and contract related documents will be maintained by MACTEC and
subcontractor project managers. The file will contain all contracts, work authorizations, change orders,

invoices, and correspondence.

Technical records used to document field activities and project investigations will make up the majority
of records generated during remedial investigations at the site. A summary of field records and data

generation records is presented in Worksheet #26.

152 FIELD ANALYSIS DATA PACKAGE DELIVERABLES

Field data will be generated during measurements made during sample collection, and during analyses
completed in the field. For the field analyses associated with sample collection which consist of
measuring water quality parameters (temp, pH, conductivity, dissolved oxygen, REDOX, and turbidity),
FID/PID screening, and water level measurements, data packages are not required. All field and QC
sample results, calibrations, and calibration verifications will be recorded in the field logbook and/or on

field data record forms, and on equipment calibration record forms found in Appendix B of the FSP.

For on-site screening analyses for ammonia (see Section 11), documentation of analyses and testing
results will be recorded in instrument logbooks completed at the site. The logbooks will contain all
records needed to document the sample analyses. Sample results and associated QC measurements will
be summarized in a field screening data quality report. Any quality issues that are identified that impact

data usability will be documented in the data quality report.
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153 FIXED LABORATORY DATA PACKAGE DELIVERABLES

Data deliverables for samples analyzed at the off-site laboratory based on specifications described in the
EPA CLP SOWSs. For standard EPA SW-846 methods, CLP-like deliverables will be required. At a

minimum, the data packages from the analytical chemistry laboratories will include the following:

1. Data package narrative
e summary of analytical methods used
e correlation of field sample identifications and laboratory sample identifications
e data qualifier definitions

e deviations from established QA/QC procedures with corrective action

2. Sample results
e project name
o field sample identification
e lablID
e unit of measurement
e batch number
e collection/extraction/analysis dates
e detection limits
e dilution factors

e percent moisture

3. Sample documentation
e original chain-of-custody
e shipping documents

e cooler receipt forms

4. Quality Assurance/Quality Control
o spike recoveries (surrogates, MS/MSDs, LCSs)
e internal standard summary
e initial calibration summaries
e GC/MS tuning summaries

e continuing calibration summaries
15-2
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e QC blank summaries
e CLP From 10 — dual column summary (applicable GC methods)
e Serial dilution summary (metals analysis)
e Interference check (metals analysis)
e measures of precision (laboratory duplicates, MS/MSDs)

e control limits for accuracy and precision

5. Raw data including instrument printouts (run sequence/acquisition files, chromatograms and
quantitation reports), instrument logbook pages, and sample preparation logs.

Results for all soil and sediment samples must be reported on a dry weight basis.

154 DATA REPORTING FORMATS

Project field data will be recorded in dedicated logbooks and on standardized forms. Documentation of
field activities is described in Section 10. All information related to sample collection and analysis will
be documented in logbooks, instrument printouts, or field record forms. All entries that are not generated
by an automated data system will be made neatly and legibly in permanent, waterproof ink. Information
will not be erased or obliterated. Corrections will be made by drawing a single line through the error and
entering the correct information adjacent to the cross-out. All changes will be initialed, dated, and, if
appropriate, accompanied by a brief explanation. Unused pages or portions of pages will be crossed out

to prevent future data entry.

15.4.1 Electronic Deliverables

The contract laboratory shall provide a separate electronic data deliverable (EDD) to MACTEC. The
format for this deliverable will be provided to the Laboratories prior to analysis of samples. This format

allows the data to be loaded directly into the Olin Corporation database and MACTEC TED.

155 DATA HANDLING AND MANAGEMENT

Data from field activities and measurements may be entered into the TED data base and used during site
assessments. Data from laboratory analyses will be entered directly into the project database using the

electronic deliverable.
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15.5.1 Data Entry and Verification

Data entry performed by MACTEC or its contractors will be proofed for accuracy. Verification will be

carried out either by proofing printout or database records against the original data.

15.5.2 Data Transformation and Reduction

Data generated through field activities or by the subcontract laboratory, will be reduced and validated
prior to reporting. Measurements and sample collection information will be transcribed directly into the
field logbook or onto standardized forms. If errors are made, results will be legibly crossed out, initialed
and dated by the person recording the data, and corrected in a space adjacent to the original (erroneous)

entry. Periodic reviews of the field records by the MACTEC Field Operations Leader will ensure that:

e logbooks and standardized forms have been filled out completely and that the information
recorded accurately reflects the activities that were performed;

e records are legible and in accordance with good record keeping procedures, i.e., entries are signed
and dated, data are not obliterated, changes are initialed, dated, and explained;

e sample collection, handling, preservation, and storage procedures were conducted in accordance
with the protocols described in the QAPP, and that any deviations were documented and
approved by the appropriate personnel; and

e instruments were calibrated and operated in accordance with the procedures specified in the
QAPP.

Laboratory data reduction procedures will be performed according to procedures in the laboratory’s QA

Manuals. These procedures are also summarized in Section 19.3.

15.5.3 Data Transfer and Transmittal

All laboratory data will be provided by the laboratory in both electronic and hard copy format. The
electronic data will be imported into the Olin Corporation and MACTEC TED database. During data
validation a quality assurance review of sample results will be completed to ensure that the data in the

database match the hard copy provided by the laboratory.
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Hard copy and EDDs from the laboratories will be transmitted to the MACTEC Data Manager and
Project Chemist. Each hard-copy report and EDD will be logged into a MACTEC validation tracking
log. As the package proceeds through data validation, review, and data management, the status of the
package will be recorded in the log. Completion of validation and final disposition of the package will

also be documented.

Laboratory data will be maintained in a computerized database to allow easy retrieval of information and
electronic transfer of the data to other parties. As samples are obtained and shipped to laboratories for
analysis, a new database record will be created for each sample number, containing the date of sampling,
sample location, Field Sample ID, sample depth, sample type (field vs. QA/QC), analyses to be
performed, and laboratory name. As laboratory analytical results are received, and validated, the results

will be imported to the database.

15.5.4 Data Analysis and Reporting

Once data are entered into the TED and validation is completed, data reports will be generated as needed
to support contamination assessments and report preparation. TED is a computerized database
management system designed to manage a large amount of sampling and analytical data will be used.
The data management system is intended to serve as the database for data generated in past phases of the
project as well as the current phase. The data management system is designed to provide the technical
project staff with a vehicle to sort, arrange, and thereby analyze data with speed and efficiency, while

allowing user-specified reporting and graphics capabilities.

The data management system will allow the user to select criteria for construction of a table and can

therefore generate unique data tables from which to analyze various problems and scenarios.

156 DATA TRACKING AND CONTROL

Management of field data is described in Section 10.2. Laboratory data will be maintained as described
in the laboratory’s QA Manuals. MACTEC is the custodian of the project files and will maintain the
contents of the files, including all relevant records, reports, logs, field notebooks, pictures, subcontractor

reports, and data reviews in a secured, limited access area.
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EPA-NE QAPP Worksheet #26
Project Documentation and Records Table

October 2008
Draft

Sample Collection Field Analysis Records Fixed Laboratory Records Data Assessment Records Other
Records
Field Logbooks Sample Receipt, Custody Sample Receipt, Custody and Field Sampling Audit
and Tracking Records Tracking Records Checklists
COC Records Equipment Calibration Logs | Standard Traceability Logs Data Validation Checklists
Air Bills Equipment Maintenance, Equipment Calibration Logs Data Validation Reports
Testing and Inspection Logs
Telephone Logs Field Activity Forms Sample Preparation Logs PE Sample Score sheets
Field Data Record Forms | Corrective Action Forms Instrument Logs - Run Logs Corrective Action Forms

Corrective Action Forms

Screening Results Forms

Equipment Maintenance,
Testing and Inspection Logs

Field Forms

Instrument logbooks

Corrective Action Forms

Telephone Logs

Calibration Standard
Certificates

QC Sample Results Reports

Instrument Printout (raw data)
for field samples, standards,
QC checks and QC samples

Telephone Logs

MDL Study Records

Email
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16.0 ASSESSMENTS AND RESPONSE ACTIONS

16.1 PLANNED ASSESSMENTS

Worksheet #27b summarizes potential assessments during this investigation.

16.1.1 Internal Assessments

Technical system audits (TSAs) of both field and laboratory activities may be conducted to verify that

sampling and analysis are performed in accordance with the procedures established in the QAPP.

Field Sampling TSAs

A system audit of field activities including sampling and field measurements will be conducted and
documented by the Project QA Officer (or their designee) at the start of the RI sampling. The purpose of
this audit is to verify that all established procedures are being followed as planned and documented and to
allow for timely corrective action, reducing the impact of the nonconformance. The audit will ensure that
all personnel have read the QAPP and have signed Worksheet #4. The audit will cover field sampling
records, field measurement results, field instrument operation and calibration records, sample collection,
preservation, handling, and packaging procedures, adherence to QA procedures, personnel training,
sampling procedures, decontamination procedures, review of sampling design versus the Field Sampling
Plan, corrective action procedures, and chain-of-custody, etc. Follow-up surveillance will be conducted
by the Field Operations Leader to verify that QA procedures are maintained throughout the investigation.

An example of a field audit checklist is included as Figure 16-1.

Upon completion of the audit, the Project QA Officer will prepare a written audit report, which
summarizes the audit findings, identifies deficiencies, and recommends corrective actions. In addition, a
verbal debriefing will also be given to the Field Operations Leader and Project Manager at the time of the
audit. The written report will be submitted to the MACTEC Project Manager, who will be responsible for

ensuring that corrective measures are implemented.
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Fixed Laboratory TSAs

No laboratory audits are planned for this RI. Audits may be conducted by the MACTEC QA Officer or
by a designated qualified individual under the direction of the MACTEC QA Officer if data quality
concerns regarding lab performance arise. If a lab audit is deemed necessary, the fixed laboratory TSA

will include a review of the following areas:

e QA organization and procedures (including the Laboratory QA Plan);
e personnel training and qualifications;

o facility security;

e sample log-in procedures;

e sample storage facilities;

e analyst technique

e adherence to referenced analytical methods and the QAPP;
e compliance with QA/QC objectives;

e equipment, instrumentation and supplies kept on reserve;

e instrument calibration and maintenance;

e data recording, reduction, review, and reporting; and

e cleanliness and housekeeping.

An example of a fixed laboratory TSA checklist is included as Figure 16-2. Preliminary results of the
TSA will be discussed with the Laboratory Manager, Laboratory Project Manager, and Laboratory QA
Manager during a verbal debriefing held at the facility. Assessment findings will be documented and

reported as described in Section 16.2.

Fixed Laboratory Performance Evaluation Samples

A set of single-blind PE samples will be submitted to the laboratories during each sampling event for
parameters where PE samples are available from the USEPA. PE samples will be obtained through the
New England Regional Laboratory. The PE samples will be used as a quantitative assessment of the
laboratory performance and the overall accuracy of the method. PE sample results will be submitted to
EPA for scoring. Score sheets will be evaluated by the MACTEC project chemist and assessments of

data accuracy will be included in the data validation reports for each sampling event.
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Data Validation TSA

A review of the complete Data Validation Report will be conducted by the MACTEC QA Officer prior to
submitting the report to EPA. This review will include a review of the reported data validation actions
and observations, and a review of the Data Validation Report to ensure that all required components are
present. This review will also ensure that the most recent version of the Region I Data Validation

guidelines were followed and that all measurement performance criteria were met or evaluated.
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Figure 16-1
Example of Field Sampling TSA Checklist

Project:
Site Location:
Auditor:

1. Was project-specific training held?

Are copies of project plan on site and available to personnel?

Are samples being collected in accordance with the project plan?

Do the numbers and locations of samples conform to the project plan?

Are sample locations flagged, staked, or otherwise marked?

Are samples labeled in accordance with the project plan?

Is equipment decontamination in accordance with the project plan?

Is field instrumentation being operated and calibrated in accordance with the project plan?

A I P R A I B I

Are samples being preserved and containerized in accordance with the project plan?

—
=]

. Are QC samples in accordance with the types, collection procedures, and frequencies
specified in the project plan?

—
—

. Are chain-of-custody procedures and documents in conformance with the project plan?

[
N

. Are field records complete, accurate, up-to-date, and in conformance to good record keeping
procedures?

13. Are modifications to the project plan being communicated, approved, and documented
appropriately?

Additional Comments:

Auditor: Date:
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Figure 16-2
Example of Fixed Laboratory TSA Checklist

Project: Facility Location: Auditor:

Project:
Facility Location:
Auditor:

Is there a written QA Program Plan/Manual?

Is there a designated QA Officer?

Are facilities and equipment adequate to perform the analyses of interest?

Review procedures and engineering controls for minimizing cross contamination.

Review most Percent interlaboratory PE sample results and Percent Agency audits.

Review SOP system. Review techniques for conformance to approved SOPs.

Are personnel qualified and trained? Is there a formal training program and are records of training and
proficiency maintained?

Is there a designated sample custodian? Is there a sample inspection checklist? Are sample log-in
procedures defined in an SOP?

Is the laboratory area secure?

Review internal chain-of-custody procedures.

Are instruments operated and calibrated in accordance with the methods referenced in the QAPP? Are
records of calibration maintained?

Is equipment maintained according to written protocols? Are routine and non-routine maintenance
procedures documented?

Are samples being analyzed in conformance to the methods referenced in the QAPP?

Are QC samples and checks being performed at the frequencies stated in the methods referenced in the
QAPP?

Are records complete, accurate, up-to-date, and in conformance to good record keeping procedures?

How are project-specific requirements communicated to the bench level?

Review data reduction, review, and reporting processes.

Review data archival process (paper and electronic).

Review audit and corrective action program.

Additional Comments:

Auditor: Date:
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16.1.2 External Assessments

External assessments may also be competed by EPA Region 1.

16.2 ASSESSMENT FINDINGS AND CORRECTIVE ACTION RESPONSES

The results of the field sampling and fixed laboratory TSAs will be documented in written reports; in
addition, verbal debriefings will also be held at the conclusion of all audits. The reports will be prepared
by the auditor and will describe the scope of the TSA, summarize audit findings, and recommend
corrective action. The report will be distributed to the appropriate personnel for response: the Field
Operations Leader will be responsible for responding to the field sampling TSA report, and the
Laboratory Manager will be responsible for addressing the fixed laboratory TSA report. Significant
issues that are discovered during the TSA and which could potentially affect data quality or usability will
be brought to the immediate attention of the MACTEC Project Manager.

The response to the TSA reports will include a description of the corrective action(s) to be implemented,
the identities of the personnel responsible for implementing the corrective action, and the schedule for
implementation/completion. All responses must be completed within two weeks of issuing the TSA
report. The response will be reviewed by the MACTEC Project QA Officer and/or Project Chemist and,
if all issues have been addressed appropriately and in a timely manner, no further action will be required.
In the event that the corrective action(s) are inadequate or inappropriate, follow-up activities, including
additional audits, or discussions with the MACTEC Project Manager, will be conducted by the Project
QA Officer and/or Lead Chemist. The complete TSA report, including resolution of any deficiencies,

will be included in the QA reports to management, as described in Section 17.

16.3 ADDITIONAL QAPP NON-CONFORMANCES

16.3.1 Field Non-Conformances

Corrective action in the field may be needed when the sample network is changed (i.e., more/less
samples, sampling locations other than those specified in the QAPP), or when sampling procedures and/or
field analytical procedures require modification, etc. due to unexpected conditions. The field team may
identify the need for corrective action. The Field Operations Leader will approve the corrective action

and notify the Project Manager. The MACTEC Project Manager, in consultation with Olin and EPA if
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necessary, will approve the corrective measure. The Field Operations Leader will ensure that the
corrective measure is implemented by the field team. Corrective actions will be implemented and

documented in the field record book. Documentation will include:

e adescription of the circumstances that initiated the corrective action;
e the action taken in response;
e the final resolution; and

e any necessary approvals.

No staff member will initiate corrective action without prior communication of findings through the

proper channels. If necessary, a problem resolution audit will be conducted.

16.3.2 Laboratory Non-Conformances

Corrective action in the laboratory may occur prior to, during, and after initial analyses. A number of
conditions such as broken sample containers, omissions or discrepancies with chain-of-custody
documentation, low/high pH readings, and potentially high concentration samples may be identified
during sample log-in or just prior to analysis. Following consultation with laboratory analysts and
Laboratory Section Leaders, it may be necessary for the Laboratory QA Manager to approve the

implementation of corrective action.

The analyst may identify the need for corrective action. The Laboratory Section Leader, in consultation
with the staff, will approve the required corrective action to be implemented by the laboratory staff. The
Laboratory QA Manager will ensure implementation and documentation of the corrective action. If the
nonconformance causes project objectives not to be achieved, the MACTEC Lead Chemist will be
notified. The Lead Chemist will notify the Project QA Officer, who in turn will contact all levels of

project management for concurrence with the proposed corrective action.

These corrective actions are performed prior to release of the data from the laboratory. The corrective
action will be documented in both the laboratory’s corrective action files, and the narrative data report. If
the corrective action does not rectify the situation, the laboratory will contact the MACTEC Lead
Chemist, who will determine the action to be taken and inform the appropriate personnel. If necessary, a

problem resolution audit will be conducted.
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164 DATA VALIDATION AND DATA ASSESSMENT NON-CONFORMANCES

The need for corrective action may be identified during either data validation or data assessment.
Potential types of corrective action may include resampling by the field team or reinjection/reanalysis of
samples by the laboratory. These actions are dependent upon the ability to mobilize the field team and
whether the data to be collected is necessary to meet the required QA objectives. If the data validator or
data assessor identifies a corrective action situation, the MACTEC Project Manager will be responsible
for informing the appropriate personnel. All corrective actions of this type will be documented by the

MACTEC Project Manager and maintained in the project files.
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EPA-NE QAPP Worksheet #27b
Project Assessment Table
Assessment [ Frequency | Internal or| Organization | Person(s) responsible [ Person(s) responsible Person (s) Person (s)
Type External Performing for performing for responding to responsible for responsible for
Assessment assessment, title and | assessment findings, identifying and monitoring
organizational title and organizational implementing effectiveness of CA,
affiliation affiliation corrective actions title and
(CA), title and organizational
organizational affiliation
affiliation
Field Sampling | 1/ at Internal MACTEC Chris Ricardi, Project |Field Operations Leader |Peter Thompson, Chris Ricardi, QA
Technical startup QA Officer MACTEC Project Manager Officer
System Audit |sampling MACTEC MACTEC MACTEC
(if required) 1 /year
Fixed None External MACTEC Chris Ricardi, Project |Field Operations Leader |Laboratory QA Laboratory QA
Laboratory scheduled QA Officer MACTEC, Laboratory | Manager Manager
Technical MACTEC QA Manager
Systems Audit
(if required)
Field Health 1/ at Internal MACTEC Kendra Bavor, Health |Field Operations Leader |Peter Thompson, TBD, Laboratory QA
and Safety startup and Safety MACTEC Project Manager Manager
Systems Audit |sampling MACTEC MACTEC Designated Health and
(if required) 1 / year Safety Officer
Performance 1 per event | External EPA Leo Corbin/ EPA Chris Ricardi, Project Laboratory QA Laboratory QA
Evaluation QA Officer Manager Manager
Sample MACTEC
Tracking and
Analysis
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170 QA MANAGEMENT REPORTS

QA reports will be submitted to the MACTEC Project Manager to ensure that any problems identified
during the sampling and analysis programs are investigated and the proper corrective measures taken in
response. Worksheet #28 summarizes QA management reports which may be submitted during this

investigation. The QA reports will include:

e all results of field and laboratory audits
e problems noted during data validation and assessment

e significant QA/QC problems, recommended corrective actions, and the outcome of corrective
actions

e data usability assessments and

o the final project report.

QA reports will be prepared and submitted on an as-needed basis.
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EPA-NE QAPP Worksheet #28
QA Management Reports Table

October 2008
Draft

Type of Report Frequency (daily, Projected Person(s) Responsible for Report Report Recipients, Title
weekly monthly, Delivery Preparation, Title and Organizational and Organizational Affiliation
guarterly, annually, Date(s) Affiliation
etc.)
Verbal Status Weekly At the end of TBD, Field Operations Leader, MACTEC | Peter Thompson, Project Manager, MACTEC
Report every day of
field activities
Verbal or Written As necessary As necessary | Peter Thompson, Project Manager, MACTEC Steve Morrow Project Manger, Olin
Status Report Corporation;

James DilLorenzo RPM, EPA

Corrective Action

As necessary

As necessary

Chris Ricardi, Project QA Officer, MACTEC

Peter Thompson, Project Manager, MACTEC

Report
Field Sampling One/ at startup of Within 2-3 days | Chris Ricardi, Project QA Officer, MACTEC | Peter Thompson, Project Manager, MACTEC
Technical sampling of audit Michael Murphy, Project Principal, MACTEC
Systems Audit
Report
Data Usability One/ after all data TBD Chris Ricardi, Project QA Officer, MACTEC | Peter Thompson, Project Manager, MACTEC
Assessment generated and validated Michael Murphy, Project Principal, MACTEC
Final Project One/ after RI/FS Peter Thompson, Project Manager, MACTEC Steve Morrow Project Manger, Olin
Report (RI/FS) completed TBD Corporation;

James DilLorenzo RPM, EPA

TBD — To Be Determined
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18.0 VERIFICATION AND VALIDATION REQUIREMENTS

All data generated through field activities, or by the laboratory operation, will be reduced and validated

prior to reporting.

18.1 FIELD SAMPLING DATA

Field sampling data will be verified daily by each person performing the tasks. These data will be
verified for completeness and correctness. Field sampling data will also be independently reviewed daily
by the MACTEC Field Operations Leader to ensure that records are complete, accurate, and legible and
verify that the sampling procedures are in accordance with the protocols specified in the QAPP.
Personnel performing the verification tasks will sign the field notes after verification. Verification will
include all field logbook notes, field sampling forms, and COCs. Details of the review of field records

are included in Section 19.1.

18.2 FIELD ANALYSIS DATA

Each member of the sampling team performing field analysis tasks will verify their own data at the
conclusion of each day for completeness and correctness. Field analysis data will also be independently
verified daily by the MACTEC Field Operations Leader to ensure that records are complete, accurate, and
legible and verify that the calibration procedures are in accordance with the protocols specified in the
QAPP. Personnel performing the verification tasks will sign the field notes after verification.
Verification will include all field logbook notes and equipment calibration forms. Details of the review of

field analysis records are included in Section 19.2.

Field analytical records and data reports generated during the ammonia analyses will be reviewed by the
MACTEC QA Officer prior to final reporting of results. This will include a review of instrument
logbooks, samples COC and Tracking forms, and QC measurement results generated during the analysis.
The QA Officer will review the final data quality report and ensure that all data quality issues are reported

along with the sample results.
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18.3 FIXED LABORATORY DATA

Internal Reviews

Prior to the release of any data from the laboratory, the data will be verified and approved by laboratory
personnel. This review will consist of a tiered review by the person performing the work, a qualified

peer, and by supervisory personnel. Details of the review are included in Section 19.3

Independent Review

An independent review of fixed laboratory data will be performed by MACTEC in order to determine the
quality of the analytical data. With the exception of Opex, Kempore, NDMA, VPH, EPH and a sub-set of
inorganic analyses of surface water, and soil, all chemical data will be validated using the Region I, EPA-
New England Data Validation Functional Guidelines (USEPA, 1996), which will be modified as
necessary to include method-specific criteria, as detailed in Section 7.2 throughout this QAPP. Opex,
Kempore, NDMA, VPH, EPH and a sub-set of inorganic analytical data will undergo a Level I Olin Data
Quality Evaluation. Details of the Level I Olin Data Quality Evaluation are included in Section 19.3.

Unless otherwise specified in a task-specific sampling plan, a Tier II validation will be completed for
VOCs, SVOCs, and metals. Tier II validation will include a data package completeness check and an
overall evaluation of data and potential usability issues will be included, and technical holding times and
QC sample results (blanks, surrogate spikes, MS/MSDs, matrix duplicates, LCSs, and PEs) will be
reviewed. Tier III validation will be completed on approximately 10 percent of the samples as specified
in task work plans. Validation will be performed by MACTEC data validators, under the direction of the
MACTEC Project QA Officer. Details of the chemical data validation are included in Section 19.3

For data sets generated with the remaining methods a chemist review will be performed on the data prior
to final reporting in investigation reports. During the review, the project chemist will evaluate QC
measurements associated with the data sets using goals discussed in Section 7.2 and the reference
analytical methods. QC measurements including QC blank data, laboratory control sample results, matrix
spike results if applicable, and duplicate results. Results will be qualified using general procedures
described in the USEPA wvalidation guideline and the judgment of the project chemist. Assessments,
qualifications, and professional judgments will be summarized in data validation reports presented with

each investigation report.
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19.0 VERIFICATION AND VALIDATION PROCEDURES

Worksheet #29a summarizes the data verification processes for data generated during this investigation.

19.1 FIELD SAMPLING DATA

Sample collection information will be transcribed directly into the field logbook or onto standardized
forms. If errors are made, results will be legibly crossed out, initialed and dated by the person recording
the data, and corrected in a space adjacent to the original (erroneous) entry. Each member of the field
sampling team will be responsible for an internal verification of the transcribed information. Periodic

reviews of the field records by the MACTEC Field Operations Leader will ensure that:

e logbooks and standardized forms have been filled out completely and that the information
recorded accurately reflects the activities that were performed;

e records are legible and in accordance with good record keeping procedures, i.e., entries are signed
and dated, data are not obliterated, changes are initialed, dated, and explained; and

e sample collection, handling, preservation, and storage procedures were conducted in accordance
with the protocols described in the QAPP, and that any deviations were documented and
approved by the appropriate personnel.

19.2 FIELD ANALYSIS DATA

Field analysis information will be transcribed directly into the field logbook or onto standardized forms.
If errors are made, results will be legibly crossed out, initialed and dated by the person recording the data,
and corrected in a space adjacent to the original (erroneous) entry. Each member of the field sampling
team will be responsible for an internal verification of the transcribed information. Periodic review of the

field analysis records by the MACTEC Field Operations Leader will ensure that:

e logbooks and standardized forms have been filled out completely and that the information
recorded accurately reflects the activities that were performed;

e records are legible and in accordance with good record keeping procedures, i.e., entries are signed
and dated, data are not obliterated, changes are initialed, dated, and explained; and

e calibration procedures were conducted in accordance with the protocols described in the QAPP,
and that any deviations were documented and approved by the appropriate personnel.
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19.3 FIXED LABORATORY DATA

Internal Reviews

Prior to being released as final, laboratory data will proceed through a tiered review process. Data
verification starts with the analyst or technician who performs a 100 percent review of the data to ensure
the work was done correctly the first time. It is the responsibility of the analyst or technician to ensure
that the verification of data in his or her area is complete. The data reduction and initial verification

process must ensure that:

e sample preparation and analysis information is correct and complete
e results are correct and complete

e the appropriate EPA method Specifications have been followed and are identified in the project
records

e proper documentation procedures have been followed
¢ all nonconformances have been documented

e project-specific requirements have been met

Following the completion of the initial verification by the analyst or technician, a systematic check of the
data will be performed by an experienced peer, Laboratory Section Leader, or designee. This check will
be performed to ensure that initial review has been completed correctly and thoroughly. Included in this

review will be an assessment of the acceptability of the data with respect to:

e adherence of the EPA methods and any project-specific methods and specific instructions;
e correct interpretation of data (e.g., mass spectra, chromatographic interferences, etc.);

e correctness of numerical input when computer programs are used (checked randomly) and
numerical correctness of calculations and formulas (checked randomly);

e acceptability of QC data;

e documentation that instruments were operating according to method specifications (calibrations,
performance checks, etc.);

e documentation of dilution factors, standard concentrations, etc.;
e sample holding time assessment; and

e nonconforming events have been addressed by corrective action as defined on a nonconformance
memo.
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A third-level review will be performed by the Laboratory Project Manager before results are submitted to
the client. This review serves to verify the completeness of the data report and to ensure that project

requirements are met for the analyses performed. The items to be reviewed will include:

e results are present for every sample in the analytical batch or reporting group;
e every parameter or target compound requested is reported;
e the correct units and correct number of significant figures are utilized;

e all nonconformances, including holding time violations, and data evaluation statements that
impact the data quality are accompanied by clearly expressed comments from the laboratory; and

o the final report is legible, contains all the supporting documentation required by the project, and
is in either the standard format or in the client-required format.

A narrative to accompany the final report will be finalized by the Laboratory Project Manager. This

narrative will include relevant comments, including data anomalies and non-conformances.

Data Validation (Independent Review)

MACTEC will be responsible for performing an independent validation of the analytical data. Project-
specific procedures will be used to validate analytical laboratory data. Worksheet #29b summarizes
validation criteria, data validator and data validation tier for each matrix, analytical parameter and
concentration level. The basis for the validation will be the Region I, EPA-New England Data Validation
Functional Guidelines (USEPA, 1996) and the Compendium of Quality Assurance and Quality Control
Requirements and Performance Standards for Selected Analytical Methods Used in Support of Response
Actions for the MCP (Bureau of Waste Site Cleanup; 1 Winter Street, Boston, Massachusetts 02108; WSC-
CAM; May 2004 Massachusetts Department of Environmental Protection (MADEP), 2004), which will be
modified to include method-specific criteria (i.e., measurement performance criteria detailed in this
QAPP). Worksheets #11, 12b, 21 and 24a, the EPA methods, specify the QC criteria and holding time
requirements for all analyses conducted under this program. These criteria will be used to evaluate and
qualify the data during validation and will be substituted for the default validation criteria listed in the
guidelines, when necessary. A summary of QC limits and precision limits are presented on Table 7.1 and

7.2. Data validation modifications are summarized on Worksheet #29c.

Unless otherwise specified in a task-specific sampling plan, a Tier II validation will be completed for

VOCs, SVOCs, and metals. Tier II validation will include a data package completeness check and an

overall evaluation of data and potential usability issues will be included, and technical holding times and
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QC sample results (blanks, surrogate spikes, MS/MSDs, matrix duplicates, LCSs, and PEs) will be
reviewed. Tier III validation will be completed on approximately 10 percent of the samples as specified
in task work plans. Validation will be performed by MACTEC data validators, under the direction of the
MACTEC Project QA Officer.

For data sets generated for EPH/VPH, NDMA, and various wet chemistry methods, an Olin Level I data
review will be performed. A chemist review will be performed on the remaining methods. During the
review, the project chemist will evaluate QC measurements associated with the data sets using goals
discussed in Section 7.2 and the reference analytical methods. QC measurements including QC blank
data, laboratory control sample results, matrix spike results if applicable, and duplicate results. Results
will be qualified using general procedures described in the USEPA validation guideline and the judgment
of the project chemist. Assessments, qualifications, and professional judgments will be summarized in
data validation reports presented with each investigation report. Data Validation checklists will be used
by the data validator to document validation actions and qualifiers added to the data. Validation

Checklists and Olin Level I data review checklists are presented in Appendix D of this QAPP.

Upon completion of the validation, a report will be prepared. Validation reports will be organized by
sample collection task and may include be designed to report on multiple sample delivery groups. The

validation report(s) will include the following information:

e identity of the laboratory used for analysis

e asummary of analytical methods

e asummary of samples that are included in the sample set

e alisting of sample collection and analysis parameters that were evaluated
e PE sample scores and interpretations

e adiscussion of data validation actions, qualifications, and observations

e atabulation of validated samples results

Qualifiers applied to the data during validation will be entered into the electronic data deliverables in the

database. Validated data will be used to generate tables and figures.
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EPA-NE QAPP Worksheet #29a

Data Verification Process

Verification Description Responsible for Verification
Task (Name, Organization)
COCs and Chain-of-Custody forms and shipping documentation will be reviewed internally upon their completion and verified against MACTEC Field Operations Leader

Shipping Forms the packed sample coolers for which they represent. When everything checks out, a copy of the COC will be retained in the
site file, and the original and remaining copies will be taped inside the cooler for shipment.

COCs and COCs, forms, and shipping documentation will be reviewed to verify completeness in accordance with QAPP requirements. | MACTEC Field Sample Manager
Shipping Forms Sample coolers will not be sealed until this review has been performed.
Field Notes Field notes will be reviewed on a daily basis to ensure notes are accurate, all necessary calibration information has been MACTEC Field Operations Leader

documented, and notes are complete.

Audit Reports Upon report completion, a copy of all audit reports will be placed in the project file. If corrective actions are required, a Peter Thompson, MACTEC
copy of the documented corrective action taken will be attached to the appropriate audit report in the site file. At the
beginning of each week, and at the completion of the site work, project file audit reports will be reviewed internally to
ensure that all appropriate corrective actions have been taken and that corrective action reports are attached. If corrective
actions have not been taken, the Field Operations Leader will be notified to ensure action is taken.

Laboratory Data All laboratory data packages will be verified internally by the laboratory performing the work for completeness prior to Laboratories to be determined
Packages* submittal. The laboratory shall complete DC-2 forms documenting the organization and contents of each data package.
Data Validation All lab data reports will be technically reviewed for accuracy and completeness. Data validation is completed as specified MACTEC Project Chemist

in this QAPP.
Data Validation All data validation reports will be reviewed for completeness and technical content. Chris Ricardi, MACTEC QA Officer.
Reports
Water Quality All water quality measurements will be reviewed on a daily basis to ensure the results are representative and reasonable. MACTEC Field Operations Leader
Field Data

e Requires a signature after review has been completed.

Prepared by: TC
Checked by: CR
10/14/08
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EPA-NE QAPP Worksheet #29b
Data Validation Summary Table

October 2008
Draft

Medium/ Analytical Concentration Validation Criteria Validation Data Modified Data Validator Responsibility for Data
Matrix Parameter Level Criteria Validation | Tier Level (Name, title and Validations (Name, title and
Modified Tier Level Used organizational affiliation) organizational affiliation)
SO,SD Metals Low Region I, EPA-NE Data Validation No Tier IT No MACTEC Chemist Chris Ricardi, MACTEC QA
Functional Guidelines for 10% Tier 111 Officer
Evaluating Environmental Analyses
SO,SD EPH Low Olin-Wilmington Level I Data No Olin Level I Yes MACTEC Chemist Chris Ricardi, MACTEC QA
Quality Evaluation. Standard validation on Officer
Operating Procedure and Checklist, all EPH soil
Extractable Petroleum data
Hydrocarbons by Method MADEP-
EPH-98-1
SO,SD VPH Low Olin-Wilmington Level I Data No Olin Level 1 Yes MACTEC Chemist Chris Ricardi, MACTEC QA
Quality Evaluation. Standard validation on Officer
Operating Procedure and Checklist, all VPH soil
Volatile Petroleum Hydrocarbons data
by Method MADEP-VPH-98-1
SO,SD NDMA Low Olin-Wilmington Level I Data No Olin Level I Yes MACTEC Chemist Chris Ricardi, MACTEC QA
Quality Evaluation. Standard validation on Officer
Operating Procedure and Checklist, all NDMA
NDMA in Soil by Method 8270 soil data
Modified
SO,SD SVOCs Low Region I, EPA-NE Data Validation Yes Tier IT No MACTEC Chemist Chris Ricardi, MACTEC QA
Functional Guidelines for 10% Tier IIT Officer
Evaluating Environmental Analyses
SO,SD VOCs Low Region I, EPA-NE Data Validation Yes Tier IT No MACTEC Chemist Chris Ricardi, MACTEC QA
Functional Guidelines for 10% Tier 111 Officer
Evaluating Environmental Analyses
SO,SD PAHs Low Region I, EPA-NE Data Validation Yes Tier IT No MACTEC Chemist Chris Ricardi, MACTEC QA
Functional Guidelines for 10% Tier 111 Officer
Evaluating Environmental Analyses
SO,SD Pesticides /PCBs Low Region I, EPA-NE Data Validation Yes Tier IT No MACTEC Chemist Chris Ricardi, MACTEC QA
Functional Guidelines for 10% Tier 111 Officer
Evaluating Environmental Analyses
SO,SD Herbicides Low Region I, EPA-NE Data Validation Yes Chemist No MACTEC Chemist Chris Ricardi, MACTEC QA
Functional Guidelines for Review Officer
Evaluating Environmental Analyses
SO,SD Formaldehyde, Low Performance based review / Yes Chemist No MACTEC Chemist Chris Ricardi, MACTEC QA
Acetaldehyde Professional judgment Review Officer
SO,SD N,N- Low Performance based review / Yes Chemist No MACTEC Chemist Chris Ricardi, MACTEC QA
dimethylformamide Professional judgment Review Officer
SO,SD Phthalic anhydride Low Performance based review / Yes Chemist No MACTEC Chemist Chris Ricardi, MACTEC QA
(acid) Professional judgment Review Officer
Prepared by: TC
Checked by: CR
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Medium/ Analytical Concentration Validation Criteria Validation Data Modified Data Validator Responsibility for Data
Matrix Parameter Level Criteria Validation | Tier Level (Name, title and Validations (Name, title and
Modified Tier Level Used organizational affiliation) organizational affiliation)
SW,GW VOCs Low Region I, EPA-NE Data Validation No Tier I No MACTEC Chemist Chris Ricardi, MACTEC QA
Functional Guidelines for 10% Tier 11T Officer
Evaluating Environmental Analyses
SW,GW SVOCs Low Region I, EPA-NE Data Validation No Tier I No MACTEC Chemist Chris Ricardi, MACTEC QA
Functional Guidelines for 10% Tier IIT Officer
Evaluating Environmental Analyses
SW.GW NDMA Low Olin-Wilmington Level I Data No Olin Level I Yes MACTEC Chemist Chris Ricardi, MACTEC QA
Quality Evaluation. Standard validation on Officer
Operating Procedure and Checklist, all NDMA
N-Nitrosodimethylamine by water data
Method 1625
SW, GW Metals Low Region I, EPA-NE Data Validation No Tier I No MACTEC Chemist Chris Ricardi, MACTEC QA
(total and Functional Guidelines for 10% Tier 111 Officer
dissolved) Evaluating Environmental Analyses
SW, GW Nitrate, Nitrite, Low Olin-Wilmington Level I Data Yes Olin Level I No MACTEC Chemist Chris Ricardi, MACTEC QA
Hardness Quality Evaluation. Standard validation on Officer
Operating Procedure and Checklist, all water data
Wet Chemistry Parameters by for wet
Various Methods chemistry
methods
SW, GW Alkalinity, Olin-Wilmington Level I Data No Olin Level I Yes MACTEC Chemist Chris Ricardi, MACTEC QA
Ammonia, Low Quality Evaluation. Standard validation on Officer
Chemical Oxygen Operating Procedure and Checklist, all water data
Demand (COD), Wet Chemistry Parameters by for wet
Chloride, pH Various Methods chemistry
methods
SW, GW Specific Low Olin-Wilmington Level I Data No Olin Level 1 Yes MACTEC Chemist Chris Ricardi, MACTEC QA
Conductance, Quality Evaluation. Standard validation on Officer
Sulfate, Sulfide, Operating Procedure and Checklist, all water data
Total Dissolved Wet Chemistry Parameters by for wet
Solids (TDS), Total Various Methods chemistry
Organic Carbon methods
(TOC), Total
Suspended Solids
(TSS)
SW,GW [ Opex and Kempore Low Performance based review / Yes Chemist No MACTEC Chemist Chris Ricardi, MACTEC QA
Professional judgment Review Officer
GW Perchlorate Low Performance based review / Yes Tier IT No MACTEC Chemist Chris Ricardi, MACTEC QA
Professional judgment 10% Tier 111 Officer
SW,GW EPH Low Olin-Wilmington Level I Data No Olin Level I Yes MACTEC Chemist Chris Ricardi, MACTEC QA
Quality Evaluation. Standard validation on Officer
Operating Procedure and Checklist, all EPH soil
Prepared by: TC
Checked by: CR
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EPA-NE QAPP Worksheet #29b
Data Validation Summary Table

October 2008
Draft

Medium/ Analytical Concentration Validation Criteria Validation Data Modified Data Validator Responsibility for Data
Matrix Parameter Level Criteria Validation | Tier Level (Name, title and Validations (Name, title and
Modified Tier Level Used organizational affiliation) organizational affiliation)
Extractable Petroleum data
Hydrocarbons by Method MADEP-
EPH-98-1
SW,GW VPH Low Olin-Wilmington Level I Data No Olin Level I Yes MACTEC Chemist Chris Ricardi, MACTEC QA
Quality Evaluation. Standard validation on Officer
Operating Procedure and Checklist, all VPH soil
Volatile Petroleum Hydrocarbons data
by Method MADEP-VPH-98-1
SW,GW PEST, PCB Low Region I, EPA-NE Data Validation Yes Tier II No MACTEC Chemist Chris Ricardi, MACTEC QA
Functional Guidelines for 10% Tier IIT Officer
Evaluating Environmental Analyses
SW,GW PAHs Low Region I, EPA-NE Data Validation Yes Tier I No MACTEC Chemist Chris Ricardi, MACTEC QA
Functional Guidelines for 10% Tier IIT Officer
Evaluating Environmental Analyses
SW,GW Herbicides Low Region I, EPA-NE Data Validation Yes Tier I No MACTEC Chemist Chris Ricardi, MACTEC QA
Functional Guidelines for 10% Tier 11T Officer
Evaluating Environmental Analyses
SW,.GW Hydrazine, MMH Low Performance based review / Yes Chemist No MACTEC Chemist Chris Ricardi, MACTEC QA
and UDMH Professional judgment Review Officer
SW,GW Formaldehyde, Low Performance based review / Yes Chemist No MACTEC Chemist Chris Ricardi, MACTEC QA
Acetaldehyde Professional judgment Review Officer
Prepared by: TC
Checked by: CR
10/14/08
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EPA-NE QAPP Worksheet #29¢c
Data Validation Modifications

Analyses to be performed for this project will be conducted using the methods referenced in Worksheet #20. Method performance criteria have
been established. The QA/QC criteria are summarized in Worksheets #11, #12b, #21, #23a and #24a and will be used as control limits during data
validation.

The basis for the validation will be the Region I, EPA-New England Data Validation Functional Guidelines (USEPA, 1996) and the Compendium
of Quality Assurance and Quality Control Requirements and Performance Standards for Selected Analytical Methods Used in Support of Response
Actions for the MCP (Bureau of Waste Site Cleanup; 1 Winter Street, Boston, Massachusetts 02108; WSC-CAM; May 2004 Massachusetts
Department of Environmental Protection (MADEP), 2004.

Prepared by: TC
Checked by: CR
10/14/08
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20.0 DATA USABILITY/RECONCILIATION WITH PROJECT QUALITY OBJECTIVES
20.1 DATA USABILITY

Prior to completing the RI/FS report an assessment will be completded to determine if field and validated
laboratory data collected during the investigation are consistent with the project quality objectives
established for the project. The assessment of data usability will be completed at the end of each major
sample collection event. The assessment will include a review of any field program issues, sample
collection issues, field measurement issues, or laboratory data quality issues that were identified during
the field sampling event and subsequent data review process. A data usability report (or subsection of the
RI/FS report) will be completed that provides a discussion of field sampling problems that prevented
collection of all samples, or other situations where data that were specified in the Work Plan and FSP
were not obtained. Evaluation of on the PARCC parameters will be completed during data validation and
chemistry reviews. Data may be qualified as estimated and potentially biased during data validation.
Some result may be rejected based on the guidelines and QC results. RI Data gaps will be identified and
interpretations on the significance of the data gaps and data quality uncertainties will be summarized in
the RI report. Interpretations of the limitations on the use of the data, and the significance of data gaps

will be included in the Data Usability Assessment.
20.2 PRECISION

The RPD between the matrix spike and matrix spike duplicate in the case of organic parameters, or
sample and sample duplicate in the case of all parameters, is calculated to compare to precision
objectives. MS/MSDs and laboratory duplicates will be used to assess analytical precision and the field
duplicates will be used to assess project precision. The RPD will be calculated according to the following
formula:

_ (Amount in Sample 1 — Amount in Sample 2)
0.5 (Amount in Sample 1+ Amount in Sample 2)

The impact of analytical imprecision, project imprecision, and overall imprecision (when both analytical
and project precision tests show problems) on data usability will be assessed. If the precision results yield
data which are not usable, the Data Usability Assessment will identify how this problem will be resolved

and the potential need for re-sampling will be discussed in the final project report.
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20.3 ACCURACY

If field or laboratory contamination exists, the impact on the data will be evaluated during the Data

Usability Assessment. The direction of bias for contamination will be identified.

In order to assure the accuracy of the analytical procedures, matrix spike samples will be utilized. The
increase in concentration of the analyte observed in the spiked sample, due to the addition of a known
quantity of the analyte, compared to the reported value of the same analyte in the unspiked sample,

determines percent recovery (%R).

Accuracy is similarly assessed by determining %Rs for surrogate compounds added to each field and QC
sample to be analyzed for organic parameters. Accuracy for all analyses will be further assessed through
determination of %Rs for LCS, PEs, and calibration results, etc. If the Data Validation Reports indicate

contamination and/or analytical biases, the impact on the data will be assessed.

%R for MS/MSD results will be determined according to the following equation:

(Amountin Spiked Sample— Amountin Sample)
Known Amount Added

%R = x100

%R for LCSs, LFBs, and surrogate compound results will be determined according to the following
equation:

Experimental Concentration
Known Amount Added

%R = X100

Overall contamination and accuracy/bias will be reviewed for each matrix and analytical parameter. The
Data Usability Assessment will include any limitations on the use of the data, if it is limited to a particular
matrix, SDG, parameter, or laboratory. Any trends in PE results will be evaluated for each matrix and
analytical parameter. If any PE results show false negatives or false positives, the impact of these results
will be assessed. If the accuracy results yield data which are not usable, the Data Usability Assessment
will identify how this problem will be resolved and the potential need for resampling will be discussed in

the final project report.

204 REPRESENTATIVENESS

If field duplicates indicate spatial variability, the Data Usability Assessment will evaluate the impact on

the data. Overall sample representativeness will be evaluated for each matrix and analytical parameter.
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The Data Usability Assessment will include any limitations on the use of the data, if limited to a
particular matrix, SDG, parameter, or laboratory. If the results of the evaluation of representativeness
yield data which are not usable, the Data Usability Assessment will identify how this problem will be

resolved and the potential need for resampling will be discussed in the final project report.

20.5 SENSITIVITY AND QUANTITATION LIMITS

Method and instrument sensitivity will be evaluated through the use of MDL studies for all analyses.
MDL studies will be provided to MACTEC by the laboratories. MACTEC will evaluate the MDL studies

to ensure the laboratories can meet required practical quantitation limits presented in Worksheet #9b.

Overall sensitivity will be reviewed for each matrix and analytical parameter. The impact on the lack of
sensitivity or the reporting of higher quantitation limits by the laboratory will be assessed. The Data
Usability Assessment will include any limitations on the use of the data, if limited to a particular matrix,
SDG, parameter, or laboratory. If the results of the evaluation of sensitivity yield data which are not
usable, the Data Usability Assessment will identify how this problem will be resolved and the potential

need for resampling will be discussed in the final project report.

20.6 COMPLETENESS

Completeness is the ratio of the number of valid sample results to the total number of samples analyzed or
processed. Following completion of the testing, the percent completeness will be calculated by the

following equation:

(number of valid measurements)

Completeness =
(number of measurements planned)

Overall completeness will be reviewed for each matrix and analytical parameter. The Data Usability
Assessment will include any limitations on the use of the data, if limited to a particular matrix, SDG,
parameter, or laboratory. If the results of the evaluation of completeness yield data which are not usable,
the Data Usability Assessment will identify how this problem will be resolved and the potential need for

resampling will be discussed in the final project report.
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20.7 DATALIMITATIONS AND ACTIONS

The field and laboratory data collected during this investigation will be used to achieve the objectives
identified in Section 7.0 of this QAPP. The QC results associated with each analytical parameter for each
matrix will be compared to the objectives presented in this QAPP. Data generated in association with QC
results meeting the stated acceptance criteria (i.e., data determined to be valid) will be considered usable
for decision-making purposes. Limitations on the use of the data will be stated and explained, if

necessary.

In addition, the data obtained will be both qualitatively and quantitatively assessed on a project-wide,
matrix-specific, and parameter-specific basis. Results of the measurement error assessments will be
applied against the site as a whole; any conclusions will be documented in the final report. Data
generated in associated with QC results not meeting the stated acceptance criteria may still be considered
usable for decision-making purposes, depending on certain factors. This assessment will be performed by
the MACTEC Project Manager, in conjunction with the MACTEC Project QA Officer, and the results
presented and discussed in detail in the final report. Factors to be considered in this assessment of field

and laboratory data will include, but not necessarily be limited to, the following.

e conformance to the field methodologies and SOPs proposed in the QAPP;
e conformance to the EPA methods referenced in the QAPP;
e adherence to proposed sampling strategy;

e presence of elevated detection limits due to matrix interferences or contaminants present at high
concentrations;

e presence of analytes not expected to be present;
e conformance to validation protocols included in the QAPP for both field and laboratory data;
e unusable data sets (qualified as “R”) based on the data validation results;

e data sets identified as usable for limited purposes (qualified as “J”’) based on the data validation
results;

o cffect of qualifiers applied as a result of data validation on the ability to achieve the project
objectives;

e status of all issues requiring corrective action, as presented in the QA reports to management;
e effect of nonconformance (procedures or requirements) on project objectives;
e adequacy of the data as a whole in meeting the project objectives; and

e identification of any remaining data gaps and need to reevaluate data needs.
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Every attempt will be made to eliminate any sources of sampling and analytical error as early as possible
in the program. An ongoing data assessment program throughout the program will also assist in the early

detection and correction of problems, thereby ensuring that project objectives are met.

Reconciliation with the project objectives will have been considered to have been met if the measurement
performance criteria from Section 7.0 are met. If the data usability indicates that the project quality
objectives in Section 7.0 have not been met, then the project management team will meet to determine

any additional work to be performed under this site management plan.
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220 LIST OF ACRONYMS AND ABBREVIATIONS

ug/L micrograms per liter
Al aluminum
AOC Administrative Order of Consent
AS/SVE air sparge/ soil vapor extraction system
BEHP bis-2-ethylhexIphathalate
CA Corrective Action
Ca calcium
Cl chloride
CLP Contract Laboratory Program
CoC chain of custody
COD Chemical Oxygen Demand
COPCs contaminants of potential concern
Cr chromium
CRA Conestoga Rovers Associates
CSL Calcium Sulfate Landfill
DAPL dense aqueous phase liquid
DO dissolved oxygen
DQIs Data Quality Indicators
DQOs data quality objectives
EB Equipment Blank
EDD electronic data deliverable
EPH Extractable Petroleum Hydrocarbons
FDRs Field Data Records
Fe iron
FID Flame Ionization Detector
FRI Focused Remedial Investigation
FSP Field Sampling Plan
GEI Geotechnical Engineers, Inc.
HSO Health and Safety Officer
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LIST OF ACRONYMS AND ABBREVIATIONS - CONTINUED

IRA Immediate Response Action
LCSs laboratory control samples
LNAPL light non aqueous phase liquid
LSPs Licensed Site Professionals
MADEP Massachusetts Department of Environmental Protection
MADEQE Massachusetts Department of Environmental Quality Engineering
MCP Massachusetts Contingency Plan
MDLs method detection limits
mg/L milligrams per Liter
MMBA Maple Meadow Brook and Saw Mill Brook
Mn manganese
MS matrix spike
MSD Matrix spike duplicates
MWRA Massachusetts Water Resource Authority
MWSWs municipal water supply wells
Na sodium
NCP National Contingency Plan
NDMA N-nitrosodimethylamine
NDPA n-nitrosodiphenylamine
ng/L nanograms per Liter
NELAP National Environmental Laboratory Accreditation Program
NEPCO New England Pollution Control Company
NH3 ammonia
NPI National Polychemicals, Inc.
NPL National Priorities List
on-PWD on-Property West Ditch
ORP oxidation-reduction potential
PALs Project Action Limits
PCBs Polychlorinated Biphenyls
PE performance evaluation
PESs Performance evaluation samples
PID Photoionization Detector
PP Proposed Plan
22-2
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PQOs
Property

QA
QAPP
QC
QLs

RAMs
RGP
ROD
RPD

SAP
SO4
SOPs
SOW
SVOCs
SW
SWMUSs

TAL
TCL
TDS
TED
TMP
TOC
TSAs
TSS

umhos/cm
USEPA

VOCs
VPH
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LIST OF ACRONYMS AND ABBREVIATIONS - CONTINUED

Project quality objectives
Olin Property

Quality Assurance

Quality Assurance Project Plan
quality control

quantitation limits

Release Abatement Measures
Remediation General Permit
Record of Decision

relative percent difference

Sampling and Analysis Plan
sulfate

Standard Operating Procedures
Statement of Work

semi-volatile organic compounds
Surface Water

Solid Waste Management Units

Test America Laboratories

Target Compound List

Total Dissolved Solids

Technical Environmental Database
trimethylpentenes

Total Organic Carbon

Technical system audits

Total Suspended Solids

micromhos per centimeter

United States Environmental Protection Agency

volatile organic compounds
Volatile Petroleum Hydrocarbons

22-3

QAPP\ DRAFT \DRAFT Olin Wilmington QAPP_Oct2008.doc

October 2008
Draft



RI/FS QAPP, Olin Chemical Superfund Site, Wilmington, Massachusetts
MACTEC Engineering and Consulting, Inc., Project 6100080016/03

APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D

LIST OF APPENDICES
(PROVIDED ON CD ROM)
RESUMES

STANDARD OPERATING PROCEDURES OF FIXED
LABORATORY ANALYTICAL METHODS

FIELD INSTRUMENT MANUALS AND METHODS

VALIDATION SOPS AND CHECKLISTS
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LIST OF STANDARD OPERATING PROCEDURES OF FIXED LABORATORY
ANALYTICAL METHODS INCLUDED IN APPENDIX B

e L-1 Trace Metals Analysis in Aqueous matrix by ICP-AES (6010B), ICP-MS (6020A), Cold
Vapor Atomic Absorption analysis for Mercury (7470A)

e L-2: Trace Metals Analysis in Solid matrix by ICP-AES (6010B), ICP-MS (6020A), Cold Vapor
Atomic Absorption analysis for Mercury (7471B)

e L-3: Analysis of VVolatile Organic Compounds in Aqueous and Solid matrix by USEPA SW-846
8260B

e L-4: Analysis of Semi-Volatile Organic Compounds in Aqueous and Solid matrix by USEPA
SW-846 8270C

e L-5: Analysis of Nitroso-dimethylamine (NDMA) in Aqueous matrix by Modified 1625 — Hi-Res
Mass Spec — Isotope Dilution Analysis

e L-6: Analysis of Nitroso-dimethylamine (NDMA) in Water and Solid matrix by Modified by
USEPA SW-846 8270C Low Level Method

e L-7: Analysis of Extractable Petroleum Hydrocarbons in Solid matrix by MADEP EPH-98-1.
e L-8: Analysis of Volatile Petroleum Hydrocarbons in Solid matrix by MADEP VPH-98-1

e L-11: Determination of Dinitrosopentamethylenetetramine (Opex) in Aqueous matrix by Method
8000B HPLC

e L-11: Determination of Azodicarbonamide (Kempore) in Aqueous matrix by Method 8000B
HPLC

o L-12: Analysis of Sulfate by lon Chromatography in Aqueous matrix by USEPA 300.0
e L-13: Analysis of Chloride by lon Chromatography in Agueous matrix by USEPA 300.0
o L-14: Analysis of Sulfide in Aqueous matrix by USEPA 376.1

e L-15: Analysis of Specific Conductivity, Alkalinity and/or pH using the ManSci MANTECH
Autotitrator in Aqueous matrix by USEPA Method 120.1, 150.1

e L-16: Analysis of Hardness in Agueous matrix by SM 2340B
o L-17: Analysis of Nitrate by lon Chromatography in Aqueous matrix by USEPA 300.0

e L-18: Analysis of Nitrite by lon Chromatography in Aqueous matrix by USEPA 300
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o L-19: Analysis of Total Dissolved Solids (TDS) by USEPA 160.1

e L-20: Analysis of Ammonia in Aqueous matrix by QuikChem Method 10-107-06-1-A or 350.1
e L-21: Analysis of Chemical Oxygen Demand in Aqueous matrix by USEPA 410.1

o L-22: Analysis of Total Organic Carbon in Aqueous matrix by USEPA 415.1

o L-23: Analysis of Total Suspended Solids (TSS) by Standard Methods 2540D and EPA Method
160.2

e L-24: Determination of Hydrazine, MMH and UDMH by lon Chromatography. SOP is
proprietary, but is available upon request to TestAmerica Laboratory, Denver Colorado.

e L-25: Analysis of Extractable Petroleum Hydrocarbons in Aqueous matrix by MADEP EPH-98-1
e L-26: Analysis of Volatile Petroleum Hydrocarbons in Aqueous matrix by MADEP VPH-98-1

o L-27: Analysis of Poly Chlorinated Biphenyls in Aqueous matrix by method USEPA SW-846
8082A

e L-28: Analysis of Poly Chlorinated Biphenyls in Solid matrix by method USEPA SW-846 8082A
o L-29: Analysis of Pesticides in Aqueous matrix by method by USEPA SW-846 8081
o L-30: Analysis of Pesticides in Solid matrix by method by USEPA SW-846 8081

e L-31: Analysis of Semi-Volatile Organic Compounds in Aqueous and Solid matrix by USEPA
SW-846 8270C and PAHSs by Low Level 8270C

o L-32: Analysis of Formaldehyde and Acetaldehyde in Aqueous and Solid matrix by USEPA SW-
846 8315

e L-33: Analysis of Herbicides in Aqueous and Solid matrix by USEPA SW-846 8151

o L-34: Analysis of Alkylphenols (nonylphenol, nonylphenol diethoxylate, 4-nonylphenyl,
nonylphenol isomers) by GCMS-SIM

e L-35: Direct Injection Method for the Determination of Dimethylformamide Using GC/NPD —
EPA SW-846 Method 8033 Modified

e L-36: Analysis of Phthalic Acid and Maleic Acid in Water and Soil by HPLC

e L-37: Determination of Perchlorate in Aqueous and Soil Samples by LC/MS/MS
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