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1.0 PROJECT INFORMATION

1.1 Distribution List

EPA Region 4: Tetra Tech:

Cathy Amoroso, EPA RPM Angel Reed, Tetra Tech Document Control Coordinator
Katrina Jones, EPA Project Officer

12 Project/Task Organization

Cathy Amoroso will serve asthe EPA RPM for the activities described in this Quality Assurance Project Plan (QAPP).
Quinn Kelley will serve asthe Tetra Tech project manager and is responsible for maintaining an approved version of this
QAPP. Jessica Vickerswill serve asthe Tetra Tech QA manager and is responsible for providing approval of this QAPP.
The EPA RPM has the authority to issue a Stop Work order. Specific Tetra Tech field personnel will be selected before
mobilization as defined under the Superfund Technical Assessment and Response Team (START) IV Contract No. EP-S4-
14-03 and organized in accordance with the organizational chart found in Figure 1-1 of Section 1.1 in the START Program
Level QAPP.
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13 Problem Definition/Background

The former Rockwell International Wheel & Trim facility (now known as Grenada Manufacturing) islocated in Grenada,
Grenada County, Mississippi (see Figure 1 in Appendix A). The Grenada Manufacturing site includes the approximately 40-
acre main facility, as well as an approximately 4-acre disposal area (Rockwell Moose Lodge Road Disposal Area Site
[Moose Lodge]), located directly east of the main facility along Moose Lodge Road. The site is bordered to the north by
residential properties (Eastern Heights subdivision) and vacant land, to the east by vacant land, to the south by vacant land,
and to the west by Riverdale Creek and agricultural land beyond. The current features of the Grenada Manufacturing
property include an equalization lagoon, former sludge lagoon, former trichloroethylene (TCE) storage area, and former on-
site disposal area (referred to now as the former on-site landfill), among others (see Figure 2 in Appendix A).

From 1961 to 2008, the site was operated as a wheel cover manufacturing and chrome plating facility. In 2008, portions of
the plant property were leased to ICE Industries, Inc. (ICE). |ICE has converted the facility to a stamping plant, which
manufactures stamp-formed parts for various industries. During wheel cover manufacturing and chrome plating operations,
the facility contained a plant building, warehouse, drum storage area, two lagoons (equalization and sludge), wastewater
treatment plant, a waste oil tank, a chromium reduction tank, a flash mix tank, a clarifier tank, sumps, chromic acid plating
baths, and an on-site disposal area (referred to as a landfill), among others. Historical wastes generated at the facility
included paint waste, toluene, spent solvents, chromic acid sudge, TCE still bottoms, buffing compounds, paint sludge,
wastewater treatment plant clarifier sudge, waste oil, metal shavings, corrosive alkaline wash waters, and hexavalent
chromium el ectroplating wastewater, among others.

A remedial investigation (RI) under state oversight was conducted at the facility between 1991 and 1993. In addition to the
former on-site disposal area (landfill) and equalization lagoon, the RI identified several source areas for contaminants of
concern (COC) including the following: former sludge lagoon, chromium reduction unit, raw waste station/wet well, process
sewers, outfall ditch, former toluene storage area, former TCE storage area, and former burn area. Soil and ground water
samples collected during the RI contained toluene, chromium, and TCE and its degradation products. EPA assumed
authority for the project oversight in 1995 and determined that the investigation and cleanup of the site needed to proceed as
a Resource Conservation and Recovery Act (RCRA) corrective action under the terms of the RCRA permit issued to the
facility. In 1996 and 1997, EPA performed a RCRA facility assessment (RFA) as part of the Federal Hazardous Waste
Amendments (HSWA) permit process. Twenty-six solid waste management units (SWMU) and three areas of concern
(AOC) were identified during the RFA. Of the 26 SWMUSs, 18 were investigated and determined to have no evidence of a
release and required no further action.

The former TCE storage area (AOC A) islocated in the northeastern portion of the main facility. Two aboveground storage
tanks (AST), with capacities of 10,000 and 15,000 gallons, were installed in 1973 and did not have secondary containment.
During operations, underground piping transferred TCE from the tanks to the plant building. The two ASTs were removed
in the early 1980s after arelease of TCE from the underground piping occurred. The amount of TCE that wasreleased is
unknown. A 5,000-gallon steel AST was placed in a concrete berm and aboveground piping was installed, replacing the two
removed ASTs. Asaresult of the release, a plume of TCE is present in shallow ground water underlying the facility (the
direction of ground water flow isinconclusive). In 1993, TCE use was discontinued at the site and an automated dense non-
aqueous phase liquid (DNAPL) recovery system was installed to recover the TCE. The automated DNAPL recovery system
operated for 3 years and 200 gallons of DNAPL was recovered. Between 1996 and 2003, DNAPL was manually removed
from the extraction wells; however, the volumes removed were not regularly recorded.

Monitoring well MW-20 (installed at a depth of 24.2 feet bgs) is located northwest of AOC A, between the site and the
Eastern Heights neighborhood. Between 1993 and 2014, MW-20 has consistently contained TCE and chromium.

In May 2013, nine soil gas probes were installed north of the site and in the vicinity of monitoring well MW-20. The probes
were sampled in November 2013. TCE and cis-1,2-dichloroethene (DCE) were detected. In May 2014, two of the nine
probes were re-sampled and an additional five probes were installed and sampled. TCE and cis-1,2-DCE were again
detected.

The Eastern Heights subdivision is located directly north of the site, off of Highway 332. The neighborhood contains about
80 residences and a playground. In March 2016, a subsurface soil sample (12 to 13 feet below ground surface [bgs]) was
collected from aresidence in the northwestern portion of the neighborhood. This sample contained vinyl chloride,
chromium, and hexavalent chromium, possibly consistent with hazardous substances contained in waste generated by
Grenada Manufacturing.
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1.4 Project/Task Description

Tetra Tech is tasked with conducting soil and ground water sampling at the Grenada Manufacturing site, and preparing draft
and final reports detailing the findings of the investigation. The objectives of thisinvestigation are to determine the presence
or absence of contamination in soil and ground water underlying and in the vicinity of the Eastern Heights neighborhood.
Prior to intrusive work, Tetra Tech will conduct of geophysical survey of the sampling locations to identify buried objects
and underground utilities. The sampling event is scheduled for the week of May 2, 2016.

Soil Sampling:

Using adirect push technology (DPT) drill rig, Tetra Tech will advance two soil borings to about 20 feet bgs (or just
above the depth ground water is first encountered) at a property in the NW part of the subdivision. The borings will
be visually inspected and screened with a photoionization detector (PID). Two soil samples will be collected from
each boring at depth intervals based on field observations and PID screening.

Two surface soil samples (0 to 6 inches bgs) will be collected from the Eastern Heights playground using stainless
steel hand augers.

Tetra Tech will collect one soil sample from six borings advanced throughout the Eastern Heights neighborhood
using a DPT drill rig. The locations of each boring correspond to locations where soil gas samples were collected in
November 2013 and TCE and cis-1,2-DCE were detected. The borings will be visually inspected and screened with
aPID. Soil sampleswill be collected from each boring at depth intervals based on field observations and PID
screening.

Two drainage ditches run along either side of the railroad tracks located along the northern boundary of the site.
Tetra Tech will collect two soil samples (one from each ditch) using stainless steel hand augers at a depth to be
determined in the field.

If an appropriate location isidentified, Tetra Tech will collect background soil samples for comparison to samples
collected on site the week of April 11, 2016. Multiple depths will be collected to correspond with sample depths on
site.

If an appropriate location isidentified, Tetra Tech will also collect a background wetland sample (0 to 1 foot bgs)
for comparison to wetland samples collected the week of April 11, 2016.

Soil samples will be collected using stainless steel spoons and aluminum pans.

Soil samples will be analyzed for EPA Target Compound List (TCL) volatile organic compounds (VOC), EPA
Target Analyte List (TAL) metas (including mercury), hexavalent chromium, and cyanide.

Soil sampling locations are depicted on Figure 3 in Appendix A and described in Table B-1 in Appendix B.

Ground Water Sampling:

TetraTech will install six shallow temporary monitoring wells in the soil borings advanced throughout the Eastern
Heights neighborhood (corresponding to previous soil gas sampling locations) to determine whether there is enough
shallow contamination to complete the vapor intrusion pathway. The shallow temporary monitoring wells will be
installed using a DPT drill rig.

The shallow wells will be installed to about 20 feet bgs (or to the depth ground water isfirst encountered) with 10
foot screens that straddle the water-bearing zone.

TetraTech will also install three deep temporary monitoring wells to 60 feet bgs (screened from 50 to 60 feet bgs).
One deep temporary monitoring well will be installed adjacent to MW-20. One groundwater sample will be
collected from this well.

Two multi-level temporary monitoring wells will be installed about 150 feet west and 150 feet east of MW-20.

The multi-level wellswill be screened at two intervals: 15 to 25 feet bgs and 50 to 60 feet bgs.

All temporary monitoring wells will be installed and developed in accordance with the EPA Region 4 Science and
Ecosystem Support System (SESD) Field Branches Quality System and Technical Procedures (FBQSTP) for the
Design and Installation of Monitoring Wells (SESDGUID-101-R1).

Two groundwater samples (one from each depth interval) will be collected from each multi-level temporary
monitoring well. Ground water samples will be collected using a peristaltic pump or bailers.

The ground water samples will be analyzed for TCL VOCs, TAL metals (including mercury), hexavalent
chromium, and cyanide. Ground water sampling locations are depicted on Figure 3 in Appendix A and described in
Table B-1in Appendix B.
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Concurrent with this sampling event, EPA Region 4 SESD will conduct indoor air, sub slab air, and outdoor air sampling
using Suma canister collection vessels. The EPA Environmental Response Team (ERT) will conduct outdoor air monitoring
and indoor air and soil gas sampling in the Eastern Heights neighborhood using their Trace Atmospheric Gas Analyzer
(TAGA) mobile labaoratory. EPA ERT will collect soil gas samples from the six temporary monitoring wells and one of the
soil borings at the Lyon Drive residence installed by Tetra Tech using a DPT drill rig. EPA ERT will provide the Tedlar
bags and will analyze the soil gas samples using the TAGA mobile laboratory. Tetra Tech will use a helium shroud to
conduct leak detection during collection of the soil gas samples.. The soil gas samples will be analyzed for selected VOCs
and the results will be reported by EPA ERT under separate cover (for additional details, refer to the QAPP developed by
SERAS for ERT, April 8, 2016).

15 Quality Objectivesand Criteria for M easurement Data

Identification of the seven steps of the data quality objectives (DQO) process. DQOs were established for the Grenada
Manufacturing site to define the quantity and quality of the data to be collected to support the objectives of the sampling
event. DQOs were developed using the seven-step process outlined in the following guidance documents: “EPA
Requirements for Quality Assurance Project Plans,” EPA QA/R-5, March 2001; “Guidance for Quality Assurance Project
Plans,” EPA QA/G-5, December 2002; and “Guidance on Systematic Planning Using the Data Quality Objectives Process,”
EPA QA/G-4, February 2006.

Step 1: Stakeholders: EPA, Mississippi Department of Environmental Quality (MDEQ), Grenada
State the Problem Manufacturing, ICE, and the local community.

Site History/Conceptual Site M odel:
From 1961 to 2008, Grenada M anufacturing operated awheel cover manufacturing and
chrome plating facility. 1n 2008, portions of the plant property were leased to ICE. ICE
has converted the facility to a stamping plant, which manufactures stamp-formed parts for
variousindustries. VOCs and metals are the primary contaminants of concern. For
additional information, see Section 1.3 of this QAPP.

Statement of Problem: Sampling and laboratory analysis will be required to determine the
presence or absence of contaminantsin the Eastern Heights neighborhood. Sampling will
be conducted to evaluate the neighborhood under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA).

Step 2: Study Question: Are hazardous substances present in the Eastern Heights neighborhood and
I dentify the Goals of in underlying ground water?
the Study Decision Statements: Evaluate analytical data for samples collected throughout the

neighborhood, including soil and underlying ground water to determine the presence or
absence of hazardous substances. Tetra Tech will evaluate the analytical resultsto
determine whether contaminant concentrations exceed comparison criterialisted in Step 5

of this QAPP.
Step 3: Inputs: Site history contained in Section 1.3 of this QAPP, analytical results generated from
I dentify Infor mation this and previous sampling events, EPA Regional Screening Levels (RSLs), EPA
Inputs Maximum Contaminant Levels (MCLs), and MDEQ Groundwater Quality Standards.
Step 4: Spatial Boundary: The spatial boundary of thisinvestigation includes the Eastern Heights
Define Study neighborhood (see Figure 2 in Appendix A).
Boundaries Temporal Boundaries. Sampling activities are anticipated to be conducted the week of
May 2, 2016.
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Step 5: Analytical M ethods: Soil and ground water samples will be analyzed for parameters using
Develop the the analytical methods indicated below:
Analytical Approach e TCL VOCsusing CLP Statement of Work (SOW) for Organic Superfund Methods,

Multi-Media, Multi-Concentration, SOM02.3, September 2015.

e TAL metals (including mercury) using CLP SOW for Inorganic Superfund Methods,
Multi-Media, Multi-Concentration, |SM02.3, September 2015.

e Hexavalent chromium using EPA Region 4 SESD, ASB LOQAM, April 2015.

e Cyanide using CLP SOW for Inorganic Superfund Methods, Multi-Media, Multi-
Concentration, ISM02.3, September 2015

All samples will be submitted to the CLP laboratory (or laboratories) selected by EPA or the
EPA SESD Region 4 |aboratory.

Comparison Criteria: Analytical dataresults will be compared with the comparison criteria
listed below.

o For soil samples. EPA RSLs, November 2015:
http://www.epa.qgov/risk/risk-based-screeni ng-tabl e-generic-tables

e For ground water samples. EPA MCLs, April 2012:
https.//www.epa.gov/dwstandardsregul ations/dri nking-water-contami nant-human-
health-effects-information#dw-standards

e For ground water samples: MDEQ Groundwater Quality Standards, November 1991
https.//www.deq.state.ms.us/mdeqg.nsf/pdf/legal 11Miss.Admin.CodePt.3Ch.5./$File
/11%20M iss.%20A dmin.%20Code%620Pt.%6203,%20Ch.%205. pdf ?7OpenElement

Decision Rules: Analytical results will be compared to the criterialisted above (see
Attachments 1 through 3). Decisions made regarding the results will be determined by EPA.

Step 6: Analytical results (for soil and ground water samples) for initial acceptance will be assessed
Specify Performance during validation performed by EPA Region 4 SESD, Office of Quality Assurance that
or Acceptance evaluates the usability of the data. Any rejected data and the reasons for rejection will be
Criteria summarized in the narrative summary of the analytical data packages. In addition, Tetra

Tech will review quality control (QC) samples against field samplesto determine if
additional qualifications are warranted (see Table B-2 in Appendix B).

Step 7: Optimized Design: Up to 17 soil (surface and subsurface soil) (including a duplicate) and 12
Develop the Plan for ground water (including a duplicate) samples are proposed to be collected from the Eastern
Obtaining Data Heights neighborhood to evaluate the presence or absence of hazardous substancesin soil and

in underlying ground water. If an appropriate location isidentified, Tetra Tech will also
collect background soil samples for comparison to samples collected on site the week of April
11, 2016. Multiple depths will be collected to correspond with sample depths on site.

Sample nomenclature, locations, analytical parameters, and sampling rationales are described
in Table B-1 of Appendix B. Appendix B, Table B-2 presents the collection frequencies of
various field QC samples. See Appendix A, Figure 3 for sampling locations.
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1.6 Special Training/Certification Requirements

DX OSHA 29 CFR1910.120 [X] Specia Equipment/Instrument Operator [] Other (describe below):
(describe below):
Specia Requirements: Only field team members trained on the proper use of the Trimble global positioning system

(GPS) unit, PID, and any additional field monitoring equipment (water quality meter, turbidity
meter, etc.) used during this investigation will operate the instruments.

Subcontractor proficient in the use of a DPT drill rig and licensed in Mississippi for well
installation.

Subcontractor proficient in the use of EM and GPR.

1.7 Documentation and Records

The most current version of this QAPP will be distributed to the entire distribution list presented in Section 1.1. The Tetra
Tech project manager will be responsible for maintaining the most current revision of this QAPP and for distributing it to all
personnel and partiesinvolved in the field effort. Field records that may be generated include the following:

X]  Chains-of-Custody Forms X Hedth and Safety Plan (HASP)
X  Field Instrument Calibration Logs X  Photographic log

X  Field Monitoring and Screening Results X Site Logbook

X  Tailgate Sign-In Shest X Site Maps and Drawings

Field documentation and records will be generated and maintained in accordance with the requirements presented in the EPA
Region 4 SESD FBQST P guidance document for Logbooks (SESDPROC-010-R5), May 2013. This document can be found
at the following web address: http://www.epa.gov/quality/quality-system-and-technical -procedures-sesd-field-branches. All
field-generated data will also be maintained in the project file and included, as appropriate, in project deliverablesin final
form after all reviews and applicable corrective actions.

The formal deliverables for EPA associated with this project are specified in the EPA technical direction document. Draft
and final reports will be prepared to summarize field activities and findings and present laboratory analytical results. All
project records, including electronic and hard copies of field, laboratory, and project deliverables, under Tetra Tech’s control
will be maintained and retained in accordance with the requirements of EPA START IV Contract No. EP-$4-14-03 and
Section 5.0, page 15 of the Tetra Tech START Quality Management Plan (QMP), January 2013.
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20 DATA GENERATION AND ACQUISITION

21 Sampling Process Design

Tables B-1 through B-4 in Appendix B present details on the types (soil, ground water, and QC) and numbers of samples to
be collected, sample locations, analytical parameters, sampling rationales, sample containers, laboratory analytical methods,
preservation methods, analytical holding times, and performance and acceptance criteria. The rationale for this sampling
process design is based on the DQO process discussed in Section 1.5 of this QAPP. Soil and ground water samples will be
submitted to the EPA-selected CLP laboratory(ies) and will be analyzed for the following: TCL VOCs, TAL metals
(including mercury), hexavalent chromium, and cyanide. See Table B-3 in Appendix B for the analytical methods.

2.2 Sample M ethods Requir ements

Matrix Sampling M ethod EPA and Tetra Tech Standard Operating Procedures and Guidance

Soil and Refer to TablesB-1 | Refer to the CLP SOW for Organic Superfund Methods, Multi-Media, Multi-

ground water | through B-4 for Concentration, SOM02.3, September 2015; the CLP SOW for Inorganic Superfund
more details, Methods, Multi-Media, M ulti-Concentration, ISM02.3, September 2015; Hexavalent
including requested | chromium using EPA Region 4 SESD, ASB LOQAM, April 2015; the SESD
analytical FBQSTP for Soil Sampling, SESDPROC-300-R3, August 2014; Groundwater
parameters and Sampling, SESDPROC-301-R3, March 2013; Temperature, SESDPROC-102-R4,
methods. October 2014; pH, SESDPROC-100-R3, January 2013; Specific Conductance,

SESDPROC-101-R5, August 2012; Turbidity, SESDPROC-103-R3, January 2013;
Groundwater Level and Well Depth Measurements, SESDPROC-105-R2, January
2013. Also, refer to Section 2.2, page 19 of the TetraTech START Program Level
QAPP, May 2012. A list of applicable Safe Work Practicesisincluded in the HASP
which will be available on site.

Other Sample M ethod Requirements. The Tetra Tech project manager, in coordination with the EPA RPM, will be
responsible for identifying failures in sampling and field measurement systems, overseeing any corrective actions, ensuring
that the corrective actions are documented in site logbooks and other appropriate records, and ng the effectiveness of
corrective actions. Global positioning system data collected in the field will be conducted in accordance with the EPA
Region 4 SESD FBQSTP for Global Positioning System (SESDPROC-110-R4), June 2015. Field decontamination will be
conducted in accordance with the procedures provided in the EPA Region 4, SESD FBQSTP for Field Equipment Cleaning
and Decontamination (SESDPROC-205-R3), December 2015. All EPA Region 4 SESD FBQSTPs are available at the
following web address http://www.epa.gov/quality/quality-system-and-technical -procedures-sesd-field-branches.

Equipment required for this sampling event includes sample containers; sample packaging materials, such as coolers and
suitable packing material; stainless steel spoons and augers; aluminum pans; bailers; Trimble GPS unit; PID; freezers, and
personal protective equipment (PPE) identified in the HASP (including disposable nitrile gloves and boot covers). Also see
Table B-5in Appendix B of this QAPP for alist of field equipment and supplies.

2.3 Sample Handling and Custody Requirements

Sample handling and chain-of-custody record keeping will be conducted in accordance with EPA Region 4, SESD FBQSTP
for Packing, Marking, Labeling, and Shipping of Environmental and Waste Samples (SESDPROC-209-R3), February 2015;
and Sample and Evidence Management (SESDPROC-005-R2), January 2013; both are available at the following web
address: http://www.epa.gov/quality/quality-system-and-techni cal-procedures-sesd-fiel d-branches.

Once collected, all samples will be placed on ice and kept in custody-sealed coolersin a secure location. VOC samples will
be placed in afreezer at 4 °C or lower in a secure location. The Tetra Tech project manager will ensure that custody of
samplesis maintained until they are shipped to the laboratory. Chain-of-custody records will be used to document the
samples collected and their delivery to the laboratory. Also refer to Section 2.3, page 27 of the Tetra Tech START Program
Level QAPP, May 2012.
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24 Analytical Method Requirements

The analytical parameters and associated laboratory analytical methods that will be used for this project are listed in
Appendix B, Table B-3 of this QAPP.

Data validation of the analytical data packages will be conducted by the EPA Region 4 SESD, Office of Quality Assurance.
Data validation will be conducted in accordance with the CLP SOW for Organic Superfund Methods, Multi-Media, Multi-
Concentration, SOM02.3, September 2015; the CLP SOW for Inorganic Superfund Methods, Multi-Media, Multi-
Concentration, ISM02.3, September 2015; the EPA Region 4 Data Validation Standard Operating Procedures for CLP
Inorganic Data by Inductively Coupled Plasma (ICP)-Atomic Emission Spectrometry (AES) and |CP-Mass Spectrometry
(MS), September 2011; and Section 4.2.2, page 51 of the Tetra Tech START Program Level QAPP, May 2012. Laboratory
instruments required for sample analyses are contained in the associated methods. Modificationsto data validation criteria
will be provided by EPA. Theindividuals responsible for ensuring the success of the analysesis Jeff Hendel, EPA SESD,
Chief of the Inorganic Chemistry Section, and Floyd Wellborn, EPA SESD, Chief of the Organic Chemistry Section.

A 42-day turnaround time will be requested for the SESD, Office of Quality Assurance to submit final resultsto Tetra Tech
and the EPA RPM. Within 14 days after the validated package is received, Tetra Tech will conduct areview of the field QC
results and a cursory review of the data packages against the chain-of-custody records to ensure that results for all samples
arereceived and if any additional qualifications are warranted. The data packages will also be reviewed to determine
whether any data are rejected and whether any data qualifiers assigned during the validation process affects the usability of
the data as defined in Section 1.5 of this QAPP.

25 Quality Control Requirements

GPS data, using a Trimble Geo-series GPS receiver, will be collected during thisinvestigation. Quality control (QC)
requirements for GPS data collection are provided in the manufacturer’ s instruction manual and the EPA Region 4, SESD
FBQSTP Global Positioning System (SESDPROC-110-R4), June 2015. Also refer to Section 2.5.1, page 33 of the Tetra
Tech START Program Level QAPP, May 2012.

QC requirements for analytical methods are presented in the CLP SOW for Organic Superfund Methods, Multi-Media,
Multi-Concentration, SOM02.3, September 2015; the CLP SOW for Inorganic Superfund Methods, Multi-Media, Multi-
Concentration, ISM02.3, September 2015; the EPA Region 4 SESD, ASB LOQAM, April 2015; and Section 2.5.2, page 34
of the Tetra Tech START Program Level QAPP, May 2012.

Laboratory QC samples will include the collection of matrix spike and matrix spike duplicate (MS/MSD) sample sets at a
frequency of one MS/MSD set for every 20 samples per medium collected. Field QC samples will include field duplicate
samples at afrequency of one field duplicate sample for every 20 samples per medium collected; one aqueous preservative
blank, one field blank, and one equipment rinsate blank per type of sampling equipment used during each week of sampling;
and one trip blank per shipment of samples for VOC analysis. Water to be used for the preparation of laboratory blanks will
be certified ASTM Type 2+ Ultra-Pure blank water. QC samples will be submitted for analyses listed in Table B-2 of
Appendix B.

2.6 Instrument/Equipment Testing, I nspection, and M aintenance Requir ements

For instrument testing, inspection, and maintenance requirements for field monitoring, refer to EPA SESD FBQSTP
Equipment Inventory and Management, SESDPROC-108-R5, August 2015; Global Positioning System, SESDPROC-110-
R4, June 2015; and Field Equipment Cleaning and Decontamination, SESDPROC-205-R3, December 2015. All are
available at the following web address: http://www.epa.gov/quality/quality-system-and-technical -procedures-sesd-field-
branches. Also refer to the equipment manufacturer’s operating manual for further instructions on field instrument testing,
inspection, and maintenance, as well asto Section 2.6.2, page 40 of the Tetra Tech START Program Level QAPP, May
2012. TableB-5in Appendix B of this QAPP contains alist of field equipment that will be used during this sampling event.
The project manager or designee will be responsible for ensuring the correct operation of all field equipment.

Laboratory instrument testing, inspection, and mai ntenance requirements are contained in the CLP SOW for Organic
Superfund Methods, Multi-Media, Multi-Concentration, SOM02.3, September 2015; the CLP SOW for Inorganic Superfund
Methods, Multi-Media, M ulti-Concentration, ISM02.3, September 2015; the EPA Region 4 SESD, ASB LOQAM, April
2015; the instrument and equi pment manufacturer’ s operating manuals associated with the anal ytical methods; the laboratory
quality assurance manual; and Section 2.6.3, page 40 of the Tetra Tech START Program Level QAPP, May 2012.
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2.7 Instrument Calibration and Frequency

For instrument calibration and frequency requirements for field monitoring, refer to the EPA SESD FBQSTPs for Equipment
Inventory and Management, SESDPROC-108-R5, August 2015; Temperature, SESDPROC-102-R4, October 2014; pH,
SESDPROC-100-R3, January 2013; Specific Conductance, SESDPROC-101-R5, August 2012; Turbidity, SESDPROC-103-
R3, January 2013; Groundwater Level and Well Depth Measurements, SESDPROC-105-R2, January 2013; and Global
Positioning System, SESDPROC-110-R4, June 2015. All are available at the following web address:
http://www.epa.gov/quality/quality-system-and-technical -procedures-sesd-field-branches. Also refer to the equipment
manufacturer’s operating manuals for further instructions on calibration, as well asto Section 2.7.1, page 41 of the Tetra
Tech START Program Level QAPP, May 2012.

Instrument calibration and frequency requirements for analytical methods are specified in the CLP SOW for Organic
Superfund Methods, Multi-Media, Multi-Concentration, SOM02.3, September 2015; the CLP SOW for Inorganic Superfund
Methods, Multi-Media, Multi-Concentration, ISM02.3, September 2015; the EPA Region 4 SESD, ASB LOQAM, April
2015; the instrument and equi pment manufacturer’ s operating manuals associated with the analytical methods; the laboratory
quality assurance manual; and in Section 2.7.2, page 41 of the Tetra Tech START Program Level QAPP, May 2012.

2.8 I nspection/Acceptance Requirementsfor Suppliesand Consumables

Supplies and consumabl es required for this sampling event will be inspected and accepted by the Tetra Tech project manager
or designated field team member, and include sample jars, sampling implements, sample packaging materials, field
measurement instruments (GPS Trimble unit, PID, turbidity meter, water quality meter, and water level indicator), and PPE
identified in the HASP. All sample containers will be pre-cleaned certified and meet the required detection limits established
by EPA in the Office of Solid Waste and Emergency Response Directive 9240.0.05A, Specifications and Guidance for
Contaminant-Free Sample Containers. Sampling implements will be either disposable, one-time use devices or sealed,
decontaminated equipment with a chain-of-custody seal. An equipment rinsate blank will be collected to assess any impacts
that disposable and reusable sampling equipment might have on the sampling results. Sampling equipment and packaging
materials will meet the requirements of the EPA Region 4 SESD FBQSTP for Packing, Marking, Labeling and Shipping of
Environmental and Waste Samples, SESDPROC-209-R3, February 2015. See Section 2.8, page 43 of the Tetra Tech START
Program Level QAPP, May 2012. See Table B-5in Appendix B for acomplete list of supplies and consumables.

29 Non-Direct M easurement Requirements

Information pertaining to the site (including photographs, maps, and so forth) has been compiled from file information
obtained from EPA and MDEQ. The extent to which these data and information, if any, are used to achieve the objectives of
this project will be determined by Tetra Tech in cooperation with the EPA RPM. Any justifications and qualifications
required for the use of these data and information will be provided in the reports generated for this project. Refer to Section
2.9, page 43 of the TetraTech START Program Level QAPP, May 2012.

2.10 Data M anagement

All reference materials generated during this investigation and included in the final reports will be submitted to the EPA
RPM in portable document format (PDF) on CD. In addition, a Scribe database will be created for the site to store analytical
results and field data including sample coordinates, sample depths, soil lithology, well construction, water levels, and water
quality parameters. Information contained in the Scribe database will be exported using appropriate electronic data delivery
(EDD) files and checked for quality control using the EQuIS data processor (EDP) for uploading into EQuIS and will be
submitted to EPA with the transmittal. All field-generated data will be managed as part of the permanent field record for the
project. All laboratory analytical data will be managed in accordance with the requirements of the associated analytical
methods; as well asthe EPA Region 4 policy and applicable federal regulations. Finally, all field-generated data, laboratory
data, and other records (electronic and hard copy) generated or obtained during this project will be managed and retained
according to the requirements of the EPA START IV Contract No. EP-S4-14-03, as well asto Section 2.10, page 44 of the
TetraTech START Program Level QAPP, May 2012; and Section 5.0, page 15 of the TetraTech START QMP.
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3.0 ASSESSMENT AND OVERSIGHT

31 Assessment and Response Actions

Field and laboratory audits will not be conducted for this project. All deliverables to which Tetra Tech contributesin whole
or in part, including the draft and final reports, will be subject to a corporate two- or three-tiered review process, which
includes atechnical review, a QC review, and (for the three-tiered review only) an editorial review. Each reviewer will sign
off on a QC review sheet recording any issues or revisions and how they have been addressed. These reviews will be
performed by qualified individualsin accordance with the requirements of EPA START IV Contract No. EP-S4-14-03 and
with Section 3.1, page 45 of the Tetra Tech START Program Level QAPP, May 2012.

3.2 Corrective Action

The Tetra Tech project manager, in coordination with the EPA RPM, will be responsible for identifying failuresin sampling
and field measurement systems (GPS coordinates, PID readings, water levels, water quality readings), overseeing any
corrective actions, ensuring that the corrective actions are documented in site logbooks and other appropriate records, and
assessing the effectiveness of corrective actions. Corrective action requirements for analytical methods are presented in the
CLP SOW for Organic Superfund Methods, Multi-Media, Multi-Concentration, SOM02.3, September 2015; the CLP SOW
for Inorganic Superfund Methods, Multi-Media, Multi-Concentration, ISM02.3, September 2015; the EPA Region 4 SESD,
ASB LOQAM, April 2015; the EPA Region 4 Data Validation Standard Operating Procedures for Organic Analysis,
February 2016; the EPA Region 4 Data Validation Standard Operating Procedures for CLP Inorganic Data by Inductively
Coupled Plasma (ICP)-Atomic Emission Spectrometry (AES) and | CP-Mass Spectrometry (MS), September 2011; and
Section 3.1.2, page 47 of the Tetra Tech START Program Level QAPP, May 2012.

33 Reportsto M anagement

TetraTech is responsible for notifying the EPA RPM if any circumstances arise during the field investigation that may
impair the quality of the data collected. All formal deliverablesto EPA associated with this project will be prepared,
reviewed, and distributed in accordance with the requirements of the EPA START IV Contract No. EP-S4-14-03, Section
3.2, page 49 of the TetraTech START Program Level QAPP, May 2012, and under the supervision of the Tetra Tech QA
manager, Jessica Vickers or appropriate designee.
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4.0 DATA VALIDATION AND USABILITY

41 Data Review, Verification, and Validation Requirements

All field-generated data and records (such as GPS coordinates of sample locations, PID readings, water level data and water
quality readings, field logbook notes, and field sample collection sheets) will be reviewed for completeness and accuracy by
the Tetra Tech project manager and appropriate designees. Field data and records will be reviewed at the end of each day so
that corrective actions, if necessary, can be made prior to demobilizing from the site. After field work is completed, GPS
data generated in the field will be downloaded and reviewed by the project manager to ensure that it is accurate. Any errors
will be discussed with a Tetra Tech geographic information system (GIS) analyst and project manager, corrected, and noted
in the logbook.

Data validation of the analytical data packages will be conducted by the EPA Region 4 SESD, Office of Quality Assurance.
Data validation will be conducted in accordance with the CLP SOW for Organic Superfund Methods, Multi-Media, Multi-
Concentration, SOM02.3, September 2015; the CLP SOW for Inorganic Superfund Methods, Multi-Media, Multi-
Concentration, ISM02.3, September 2015; the EPA Region 4 SESD, ASB LOQAM, April 2015; the EPA Region 4 Data
Validation Standard Operating Procedures for Organic Analysis, February 2016; the EPA Region 4 Data Validation Standard
Operating Procedures for CLP Inorganic Data by |CP- AES and ICP-M S, September 2011; and Section 4.2.2, page 51 of the
TetraTech START Program Level QAPP, May 2012. Laboratory instruments required for sample analyses are contained in
the associated methods.

Modifications to data validation criteriawill be provided by EPA. Theindividuas responsible for ensuring the success of the
analysesis Jeff Hendel, EPA SESD, Chief of the Inorganic Chemistry Section, and Floyd Wellborn, EPA SESD, Chief of the
Organic Chemistry Section.

Tetra Tech will conduct areview of the field QC results against the field samples and a cursory review of the data packages
against the chain-of-custody records to ensure that results for all samples are received. The data packages will also be
reviewed to determine whether any data are rejected and whether any data qualifiers assigned during the validation process
affects the usability of the data as defined in Section 1.5 of this QAPP.

4.2 Verification and Validation M ethods

All field-generated data will be maintained in the project file and included (as appropriate) in project deliverablesin final
form after all reviews and associated corrective actions. The laboratory analytical data will be validated as discussed in
Section 4.1 above. Thefinal data packages will contain a summary of all data qualifier flags and their explanations. Also
see Section 4.2, page 51 of the TetraTech START Program Level QAPP, May 2012.

4.3 Reconciliation of the Data to the Proj ect-Specific DQOs:

The Tetra Tech project manager, in cooperation with the EPA RPM and Tetra Tech QA Manager, will be responsible for
reconciling the data and other project results with the requirements specified in this QAPP and by the data users and decision
makers. Ultimate acceptance of the datais at the discretion of the EPA RPM. Depending on how specific data quality
indicators do not meet the project’s requirements, the data may be discarded, and resampling and reanalysis of the subject
samples may be required. Resampling, reanalysis, or other out-of-scope actions identified to address data quality
deficiencies and data gaps will require approval by the EPA RPM, EPA Project Officer, and EPA Contracting Officer.

Limitations of the data and data rejection and qualification will be identified during the data review process conducted by
EPA Region 4 SESD, Office of Quality Assurance and Tetra Tech. To assess the data relative to the objectives of the
project, the data will be reviewed to determine whether any data are rejected and whether any data qualifiers or limitations
assigned during the data review process affect the usability of the data as defined in Section 1.5 of this QAPP. All final
laboratory data packages will be reviewed to evaluate whether the site-specific DQOSs, as defined in Section 1.5 of this
QAPP, are met. The datawill be reconciled with the project-specific DQOs also in accordance with EPA guidance
documents, including “ Guidance on Systematic Planning Using the Data Quality Objectives Process,” EPA QA/G-4,
February 2006. Also see Section 4.3, page 53 of the Tetra Tech START Program Level QAPP, May 2012.
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TABLE B-1

GRENADA MANUFACTURING ESI - EVENT 2
SOIL AND GROUND WATER SAMPLING TYPE, DEPTH, ANALYSIS, LOCATIONS, AND RATIONALE

Depth | Sample
Station ID Sample D (feet bgs) | Type Analysis Sample L ocation Rationale
Soil Samples
TCL VOCs
GM-EH-01-SB1 | TBD! Grab | TAL Metals+ Hg + Cr(VI)
GMEHOL Cyanide Eastern Heights, Determine presence or
TCL VOCs northwestern corner  |absence of contamination
GM-EH-01-SB2 | TBD! Grab | TAL Metals+ Hg + Cr(VI)
Cyanide
TCL VOCs
GM-EH-02-SB1 | TBD! Grab | TAL Metals+ Hg + Cr(VI)
GMEH02 Cyanide Eastern Heights, Determine presence or
TCL VOCs northwestern corner  |absence of contamination
GM-EH-02-SB2 | TBD! Grab | TAL Metals+ Hg + Cr(VI)
Cyanide
TCL VOCs Eastern Heights, Determine presence or
GMEHO03| GM-EH-03-SF 0to 0.5 Grab | TAL Metas+ Hg+ Cr(VI) playground, high absence of contamination
Cyanide exposure areas
TCL VOCs Eastern Heights, Determine presence or
GMEHO04 | GM-EH-04-SF 0to 0.5 Grab | TAL Metas+ Hg+ Cr(VI) playground, high absence of contamination
Cyanide exposure areas
TCL VOCs
GM-EH-05-SB1 | TBD*! Grab | TAL Metals+ Hg + Cr(VI)
GMEHO05 Cyanide Eastern Heights Determine presence or
TCL VOCs Subdivision, playground [absence of contamination
GM-EH-05-SB2 | TBD! Grab | TAL Metals+ Hg + Cr(VI)
Cyanide
TCL VOCs . .
GMEH06| GM-EH-06-SB | TBD' | Grab [TAL Meds+ Hg+ Crivi) | Cooem Helghts, central | Determine presence or
Cyanide portion absence of contamination
TCL VOCs . .
GMEH07| GM-EH-07-SB | TBD' | Grab [ TAL Metas+ Hg~+ Cr(VI) anjﬁre?aneé?tT;i zbe;rc’lgf e o
Cyanide
TCL VOCs . .
GMEH08| GM-EH-08-SB | TBD' | Grab [ TAL Metas+ Hg+ Cr(VI) anjﬁre?aneé?tT;i zbe;rc’lgf e o
Cyanide
TCL VOCs . .
GMEH09 | GM-EH-09-SB | TBD' | Grab [ TAL Metas+ Hg+ Cr(VI) anjﬁre?aneé?tT;i zbe;rc’lgf e o
Cyanide
TCL VOCs . .
GMEH10| GM-EH-10-SB | TBD' | Grab [ TAL Metas+ Hg+ Cr(VI) anjﬁre?aneé?tT;i zbe;rc’lgf e o
Cyanide
TCL VOCs . . .
GMEH14| GM-EH-14-SF | 0tol | Grab | TAL Metas+ Hg+ Cr(VI) Drf‘hg"g.el g');ht?;g of zbe;rc’lgf e o
Cyanide
TCL VOCs . . .
GMEH15| GM-EH-15-SF | Otol | Grab | TAL Meds+ Hg+ Cr(vl) Dr‘t""hre‘a%‘."l ?(');htfg::‘lt(z of gbest;::“e”(‘; e e o
Cyanide
TDD No. TT-05-020
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TABLE B-1
GRENADA MANUFACTURING ESI - EVENT 2
SOIL AND GROUND WATER SAMPLING TYPE, DEPTH, ANALYSIS, LOCATIONS, AND RATIONALE

Depth | Sample
Station ID Sample 1D (feet bgs) | Type Analysis Sample L ocation Rationale
Ground Water Samples
TCL VOCs Determine whether there
GMEHO5 | GM-EH-05-GW 20 Grab TAL Metgls + Hg Eastern Heights, is enough shallow
Cyanide playground contamination to cause a
Chromium VI vapor intrusion issue
TCL VOCs Determine whether there
GMEHO06 | GM-EH-06-GW 20 Grab TAL Metgls+ Hg Eastern He|ghts, central |is enough shallow
Cyanide portion contamination to cause a
Chromium VI vapor intrusion issue
TCL VOCs Determine whether there
GMEHO7 | GM-EH-07-GW 20 Grab TAL Metgls + Hg Eastern He|ghts, is enough shallow
Cyanide southern portion contamination to cause a
Chromium VI vapor intrusion issue
TCL VOCs Determine whether there
oMEH08 | GM-EH-08-GW 20 Grab TAL Metgls + Hg Eastern He|ghts, is enough shallow
Cyanide southern portion contamination to cause a
Chromium VI vapor intrusion issue
TCL VOCs Determine whether there
GMEH09 | GM-EH-09-GW 20 Grab TAL Metgls + Hg Eastern He|ghts, is enough shallow
Cyanide southern portion contamination to cause a
Chromium VI vapor intrusion issue
TCL VOCs Determine whether there
GMEH10 | GM-EH-10-GW 20 Grab TAL Metgls+ Hg Eastern He|ghts, is enough shallow
Cyanide southern portion contamination to cause a
Chromium VI vapor intrusion issue
TCL VOCs Determine whether
GMEH11| GM-EH-11-GW | 60 Grab TAL Metdls + Hg Adjacent to Mw-20 |[0mer GM activities
Cyanide have impacted
Chromium V|1 underyling ground water
TCL VOCs
TAL Metas+ Hg
GM-EH-12-GW1 20 Grab . .
' Cyanide Determine whether
GMEH12 Chromium VI About 150 feet west of [former GM activities
TCL VOCs MW-20 have impacted
GM-EH-12-GW?2 60 Grab TAL Metgls + Hg underlying ground water
Cyanide
Chromium VI
TCL VOCs
GM-EH-13GW1| 20 | Grab TAL Metals + Hg .
Cyanide Determine whether
GMEH13 Chromium VI About 150 feet east of |former GM activities
TCL VOCs MW-20 have impacted
GM-EH-13-GW?2 60 Grab TAL Metgls + Hg underlying ground water
Cyanide
Chromium V1
TDD No. TT-05-020
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TABLE B-1
GRENADA MANUFACTURING ESI - EVENT 2

SOIL AND GROUND WATER SAMPLING TYPE, DEPTH, ANALYSIS, LOCATIONS, AND RATIONALE

Notes:

1

bgs
Chromium VI
Cr(VI)
EH
GM
GW
Hg

ID
MW
PID
SB

SF
TAL
TBD
TCL
VOCs

@ TETRATECH

Subsurface soil sampleswill be collected at the depth of the highest PID reading and/or visual anomaly, if any.

Below ground surface
Hexavalent chromium
Hexavaent chromium
Eastern Heights Subdivision
Grenada Manufacturing ESI
Ground water sample
Mercury

Identification

Monitoring well
Photoionization detector
Subsurface soil sample
Surface soil sample

EPA Target Analyte List

To be determined in the field
EPA Target Compound List
Volatile organic compounds

B-3
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TABLE B-2

GRENADA MANUFACTURING ESI - EVENT 2
QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

Sample D Sample Type Analysis Rationale
Determine if unknown site conditions or sample
GM-TB-08 Trip Blank (aqueous) TCL VOCs handling procedures are influencing analytical
P A results. One trip blank will be submitted with each
sampl e shipment for VOC analysis only.
Determine if unknown site conditions or sample
TR , . handling procedures are influencing analytical
GM-TB-09 Trip Blank (soil) TELVOCs | eqits. One trip blank will be submitted with each
sample shipment for VOC analysis only.
TCL VOCs Evaluate whether decontamination procedures
Equipment Rinsate | TAL Metals+ Hg adequately clean sampling equipment. One
GM-EB-02 . . : )
Blank (agueous) Cyanide equipment rinsate blank will be submitted for the
Chromium V1 sampling equipment used.
TCL VOCs Evaluate the potential for contamination of a
Fidld Blank TAL Metals + Hg samplgfrom squrces not.a.ssociated Wij[h sample
GM-FB-02 (aqueous) . collection (ambient conditions). Onefield blank
« Cyanide will be submitted for each lot of high-purity water
Chromium V| used.
TAL Metas+ Hg | Determineif preservatives or sample handling
Preservative Blank procedures are influencing analytical results. One
GM-PB-02 (aqueous) Cyanide preservative blank will be collected for each type
« _ of sample preservative used for metals analysis
Chromium VI during the sampling event.
TCL VOCs Provide information about the effect of each
TAL Metals + Hg sample matrix on the sample preparation
(Original sample ID) MS/MSD - procedures and measurement methodology. One
Cyanide MS/MSD sample will be designated for every 20
Chromium VI samples collected per matrix.
TCL VOCs . ..
- Measure both field and laboratory precision. One
(Original sample ID)- . . TAL Metas+ Hg : .
Field Duplicate - duplicate sample will be collected for every 20
DUP Cyanide .
- sampl es collected per matrix.
Chromium V|1
Notes: Also refer to Section 2.5 of this QAPP.
Chromium VI Hexavalent chromium MS/MSD  Matrix spike/matrix spike duplicate
DUP Field duplicate PB Preservative blank
EB Equipment rinsate blank TAL Target Analyte List
FB Field blank B Trip blank
GM Grenada Manufacturing ESI TCL Target Compound List
Hg Mercury VOCs Volatile organic compounds
ID Identification

@ TETRATECH
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TABLE B-3
GRENADA MANUFACTURING ESI - EVENT 2
ANALYTICAL PARAMETERSAND METHODS, REQUIRED SAMPLE CONTAINERS, PRESERVATION METHODS, AND HOLDING TIMES

PARAMETER
TO BE NOTED
ON CHAIN-OF- NUMBER? AND TYPE
ANALYTICAL CUSTODY ANALYTICAL OF SAMPLE PRESERVATION SAMPLE HOLDING
PARAMETER RECORDS MATRIX METHOD* CONTAINER METHOD TIME
SOIL SAMPLES
One Terracore kit
e e None tresdom. (sl pepton
(TCL) volatile organic |VOCs SOM02.3 gies . |viaswith stir bars; &y yss it '
Teflon-lined septum lids o 14 daysto preparation and
compounds (VOC) ._|coolto4°C .
and one 2-ounce glassjar analysis
Soil and soil trip with Teflon-lined lid
Target Analyte List blank samples One 4-ounce glassjar o 28 days for mercury and 6
(TAL) Metas(TM)  |'M *+H9 ISM02.3 with Teflonlined lid ~ |°° ©©4°C months for all other metals
Cyanide (CN) CN ISM02.3 One 4-ounce glass jar ool 1040 14 days
Hexavalent Chromium with Teflon-lined lid
(CrvI) Cr(VI) SM 3500 Cr B 6 months
AQUEOUS’ SAMPLES
Three 40-mL glassvials [Hydrochloric acid
S : wit on-lin tum to pH<2; cool to S
Trace TCL VOGS I1yoc SOM02.3 ith Teflon-lined septum|(HCI) to pH<2; cool to|14 day
(TVOCs) Ground water lids 4°C
and QC samples ] —
TAL Metals ™ +H (tripblanks, |;sM02.3 One 1-liter polyethylene |Nitric acid (HNOs) to |28 days for mercury and 6
’ equipment ' bottle pH<2; cool to 4 °C months for al other metals
-ri neate Dienks One 1-liter polyethylene Sodium hydroxide
Cyanide CN field blanks, and |;gp0p.3 oo POYEVIEE  (NaOH) to pH>12; |14 days
priTervl?I)lve cool to 4 °C
anks
Hexavalent Chromium |Cr(VI) SM 3500 Cr B Sor:::lelz-llter polyethylene Eouiff(r:SOI ution; cool 28 days

TDD No. TT-05-020

TETRATECH B.S Grenada Manufacturing ESI
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TABLE B-3
GRENADA MANUFACTURING ESI - EVENT 2

ANALYTICAL PARAMETERSAND METHODS, REQUIRED SAMPLE CONTAINERS, PRESERVATION METHODS, AND HOLDING TIMES

Notes:
1 Target Compound List (TCL) VOCs using Contract Laboratory Program (CLP) Statement of Work (SOW) for Organic Superfund Methods, Multi-Media, Multi-
Concentration, SOM02.3, September 2015, located at:
https:.//www.epa.gov/clp/epa-contract-laboratory-program-statement-work-organi c-superfund-methods-mul ti-medi a-multi-0.
Target Analyte List (TAL) metals and cyanide using CLP SOW for Inorganic Superfund Methods, Multi-Media, Multi-Concentration, |SM02.3, September 2015,
located at:
https:.//www.epa.gov/cl p/epa-contract-laboratory-program-statement-work-inorgani c-superfund-methods-mul ti-medi a-multi-0.
The following metals will be analyzed using Indcutively Coupled Plasma-Mass Spectrometry: antimony, arsenic, cadmium, chromium, copper, lead, selenium, and
thallium.
All other metals will be analyzed using Inductively Coupled Plasma-Atomic Emission Spectrometry.
2 For samples designated for MS/MSD analysis, triple sample volume is required for soil and water VOCs; and no additional volumeis required for metals soil and
water.
8 Aqueous samples include ground water and quality control samplesinlcuding field and equipment rinsate blanks.
°C Degrees Celsius
< Lessthan
Hg Mercury
MSMSD Matrix spike/matrix spike duplicate
QC Quality control
VOCs Volatile organic compounds
TDD No. TT-05-020
@ TETRATECH Grenada Manufacturing ESI
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TABLE B-4
GRENADA MANUFACTURING ESI - EVENT 2
PERFORMANCE OR ACCEPTANCE CRITERIA

SOIL, GROUND WATER, AND FIELD QUALITY CONTROL SAMPLES

Analytical Parameter Analytical Method
TCL Volatile Organic Compounds SOM02.3
TAL Metals (including mercury) ISM02.3
Cyanide ISM02.3
Hexavalent Chromium SM 3500 Cr B
DATA QUALITY MEASUREMENTS
Accuracy Refer to EPA Region 4, SESD FBQSTPs for Soil Sampling, SESDPROC-300-R3, August 2014;

Groundwater Sampling, SESDPROC-301-R3, March 2013; Temperature, SESDPROC-102-R4,
October 2014; pH, SESDPROC-100-R3, January 2013; Specific Conductance, SESDPROC-101-
R5, August 2012; Turbidity, SESDPROC-103-R3, January 2013; Groundwater Level and Well
Depth Measurements, SESDPROC-105-R2, January 2013; Field Equipment Cleaning and
Decontamination, SESDPROC-205-R3, December 2015; Global Positioning System, SESDPROC
110-R4, June 2015; the analytical methods listed above; and the data validation guidance
documents discussed in Sections 4.1 and 4.2 of this QAPP.

Precision Refer to EPA Region 4, SESD FBQSTPs for Soil Sampling, SESDPROC-300-R3, August 2014,
Groundwater Sampling, SESDPROC-301-R3, March 2013; Temperature, SESDPROC-102-R4,
October 2014; pH, SESDPROC-100-R3, January 2013; Specific Conductance, SESDPROC-101-
R5, August 2012; Turbidity, SESDPROC-103-R3, January 2013; Groundwater Level and Well
Depth Measurements, SESDPROC-105-R2, January 2013; Field Equipment Cleaning and
Decontamination, SESDPROC-205-R3, December 2015; Global Positioning System, SESDPROC
110-R4, June 2015; the analytical methods listed above; and the data validation guidance
documents discussed in Sections 4.1 and 4.2 of this QAPP.

Representativeness Refer to EPA Region 4, SESD FBQSTPs for Soil Sampling, SESDPROC-300-R3, August 2014;
Groundwater Sampling, SESDPROC-301-R3, March 2013; Temperature, SESDPROC-102-R4,
October 2014; pH, SESDPROC-100-R3, January 2013; Specific Conductance, SESDPROC-101-
R5, August 2012; Turbidity, SESDPROC-103-R3, January 2013; Groundwater Level and Well
Depth Measurements, SESDPROC-105-R2, January 2013; Field Equipment Cleaning and
Decontamination, SESDPROC-205-R3, December 2015; Global Positioning System, SESDPROC
110-R4, June 2015; the analytical methods listed above; and the data validation guidance
documents discussed in Sections 4.1 and 4.2 of this QAPP.

Completeness Based on areview of the available file information, including discussions with the EPA RPM, soil
and ground water samples are proposed for collection. The EPA RPM isresponsible for
determining if the field and laboratory data collected during this project achieve the level of
completeness required to meet the objectives of the project.

Compar ability Sample and data comparability is expected to be achieved by conducting all field and laboratory
work using the same, well-documented, uniform procedures.

Notes:

EPA Environmental Protection Agency

FBQSTP Field Branches Quality System and Technical Procedures, available at the following web address:
https://www.epa.gov/quality/quality-system-and-techni cal - procedures-sesd-field-branches

QAPP Quality Assurance Project Plan

RPM Remedial Project Manager

SESD Science and Ecosystem Support Division

TAL Target Analyte List

TCL Target Compound List

TDD No. TT-05-020
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TABLE B-5
GRENADA MANUFACTURING ESI - EVENT 2

EQUIPMENT AND SUPPLIES

TDD No. TT-05-020

FIELD SAMPLING SAMPLE
INSTRUMENTY SAMPLE EQUIPMENT | PROCESSING | DECONTAMINATION | MISCELLANEOUS
EQUIPMENT CONTAINERS AND SUPPLIES| SUPPLIES SUPPLIES SUPPLIES
Trimble GPS unit 4-oz glassjars stainless sted Zip-loc plastic buckets digital camera
spoons, augers  (bags
DPT drill rig ﬁocrlm' glass vidswith auminum pans |coolers Luminox permanent markers
MUultiRAE PID 1-L polyswith HNO; nitrile gloves custody seals brushes logbooks
Water quality meter ;II_UE(())IXS with buffer ultra-pure water |labels auminum fail garbage bags
Water level indicator 1-L polyswith NaOH 1 freezer laptop ultra-pure water first aid kit
- Terracore kits groundwater :
Turbidity meter (unpreserved) filters printer eyewash
Peristaltic pump 1-L polys (unpreserved) |bailers paper
sludge judge FedEx labels
5-gallon buckets |duct tape,
with lids strapping tape
tubing paper towels
Notes:
DPT Direct push technology mL Milliliter
GPS Global positioning system NaOH Sodium hydroxide
HCl Hydrochloric acid oz Ounce
HNO; Nitric acid PID Photoionization detector
L Liter Poly Polyethylene bottle
@ TETRATECH Grenada Manufacturing ESI
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ATTACHMENT 1
EPA REGIONAL SCREENING LEVELS, NOVEMBER 2015
(13 Sheets)

TDD No. TT-05-020
[E] TETRATECH Grenada Manufacturing ESI

Quality Assurance Project Plan — Event 2



Regional Screening Level (RSL) Summary Table (TR=1E-06, HQ=1) November 2015

Key: | = IRIS; P = PPRTV; A = ATSDR; C = Cal EPA; X = APPENDIX PPRTV SCREEN (See FAQ #27); H = HEAST; F = See FAQ; J = New Jersey; O = EPA Office of Water; E = see user guide Section 2.3.5; L = see user guide on lead; M = mutagen; S = see user guide Section 5; V = volatile; R = RBA applied (See User Guide for Arsenic notice) ;
c = cancer; n = noncancer; * = where: n SL< 100X c SL; ** = where n SL < 10X c SL; SSL values are based on DAF=1; m = Concentration may exceed ceiling limit (See User Guide); s = Concentration may exceed Csat (See User Guide)

Toxicity and Chemical-specific Information

Contaminant

Screening Levels

Protection of Ground Water SSLs

3 K[ RD; [k kv TRauStral Risk-based MCL-based
SFO e|] WR Je| (mg/ke- |e| RfG |e|o|muta- Caat Resident Soil Industrial Soil Resident Air| Air Tapwater MCL SSL SSL
(mg/kg-day) ™|y |(ug/m*)™y day) y|(mg/m3)|y| 1| gen |GiaBS| ABS |(mg/ke) Analyte CAS No. (mg/kg) |key| (mg/kg) key| (ug/m® |[key| (ug/m®) |key| (ug/t) |key| (ug/v) (mg/kg) |key (mg/kg)
87E-03 | 4.0E-03 | 1 0.1 [Acephate 30560-19-1 | 6.2E+01 c**  26E+02  c* 8.9E+00 C** 2.0E-03 c**
2.2E-06 | 9.0E-03 | V 1 1.1E+05 |Acetaldehyde 75-07-0 1.1E+01  c**  4.9E+01  c** 13E+00 c** 5.6E+00 c** 2.6E+00 c** 5.2E-04  c**
2.0E-02 | 1 0.1 Acetochlor 34256-82-1 | 13E+03 n 1.6E+04 n 3.5E+02 n 2.8E:01 n
9.0E-01 | 3.1E+01 A V 1 1.1E+05|Acetone 67-64-1 6.1E+04  n 6.7E+05 nms 3.2E404 n  LAE+05 n LAE+04 n 2.9E+00 n
2.0E-03 X 1 0.1 Acetone Cyanohydrin 75-86-5 2.8E+406 nm  12E+07 nm 2.1E+00 n  8.8E+00 n
6.0E-02 | V 1 1.3E+05|Acetonitrile 75-05-8 81E+02  n 3.4E+03 n 6.3E+01 n  26E+02 n  13E+02 n 2.6E-02 n
1.0E-01 | v 1 2.5E+03|Acetophenone 98-86-2 7.8E+03 ns  1.2E+05 nms 1.9E+03 n 5.8E-01 n
3.8E400 C 1.3E-03 C 1 0.1 Acetylaminofluorene, 2- 53-96-3 14E-01 ¢ 6.0E-01 ¢ 22603 ¢ 94E-03 ¢ 16E02 c 7.2E05 ¢
5.0E-04 | 2.0E-05 | V 1 2.3E+04|Acrolein 107-02-8 14E-01 n 6.0E-01 n  21E02 n 8802 n 42602 n 8.4E-06 n
5.0E-01 | 1.0E:04 | 2.0E-03 | 6.0E-03 | M 1 0.1 Acrylamide 79-06-1 2.4E-01 4.6E+00 c 10E-02 ¢ 12601 c¢ 50E02 c 11E-05 ¢
5.0E-01 | 10E-03 | V 1 1.1E+05 |Acrylic Acid 79-10-7 9.9E+01  n  42E+02 n  10E+00 n  44E+00 n 21E+00 n 42E04 n
5.4E-01 | 6.8E-05 | 4.0E-02 A 2.0E-03 | V 1 1.1E+04|Acrylonitrile 107-13-1 25601 c¢*  11E+00 c*  4.1E-02 c* 18601 c* 5.2E-02 c* 1.1E-05  c*
6.0E-03 P 1 0.1 [Adiponitrile 111-69-3 85E+06 nm  3.6E+07 nm  6.3E+00 n  2.6E+01  n
5.6E-02 C 1.0E-02 | 1 0.1 Alachlor 15972-60-8 | 9.7E+00 c*  4.1E+01 c 1.1E+00 c | 2.0E+00 | 8.7E-04 ¢ 1.6E-03
1.0E-03 | 1 0.1 Aldicarb 116-06-3 6.3E+01  n 82E+02  n 2.0401 n | 3.0E400 | 4.9E-03 n 7.5E-04
1.0E-03 | 1 0.1 [Aldicarb Sulfone 1646-88-4 6.3E+01  n 82E+02  n 2.0E+01 n | 2.0E+00 | 44E03 n 4.4E04
1 0.1 Aldicarb sulfoxide 1646-87-3 4.0E+00 8.8E-04
1.7E+01 | 4.98-03 | 3.0E-05 | \Y 1 Aldrin 309-00-2 3.9E-02 c¢*  18E-01 ¢ 57E-04 ¢ 25603 ¢ 92E04 c 15604 ¢
5.0E-03 | LOE-04 X V 1 1.1E+05]Allyl Alcohol 107-18-6 356400 n 15E+01 n  1.0E01 n  4.4E01 2.1E01 n 4.2E-05 n
2.1E-02 C 6.0E06 C 1.0E-03 | V 1 1.46+03|Allyl Chloride 107-05-1 7.26-01  c**  32E+00 c**  47E-01 c**  2.0E+00 c** 7.3E-01 c** 2.3E-04 c**
1.0E+00 P 5.0E-03 P 1 Aluminum 7429-90-5 7.7E404  n 1.1E+06 nm 52E+00 n  2.2E+01 n 2.0E+04 n 3.0e404 n
4.0E-04 | 1 [Aluminum Phosphide 20859-73-8 3.1E+01 n 4.7E+02 n 8.0E+00 n n
9.0E-03 | 1 0.1 Ametryn 834-12-8 5.7E+02  n 7.4E403  n 156402 n 1.6E-01 n
2.1E+01 C 6.0E-03 C 1 0.1 Aminobiphenyl, 4- = o e 92-67-1 2.6E-02 ¢ 1.1E-01 ¢ 47E04 ¢ 20E03 c 3.0E03 c 15605 ¢
8.0E-02 P 1 0.1 [Aminpghencl - | Y o TRYY7 591-27-5 5.1E+03  n 6.6E+04  n 1.6E+03 n 6.1E01 n
| /
2.0E-02 P 1 0.1 Aminp;‘nhenni‘, g b ey ' 15 123-30-8 138403 n 1.6E+04 n 4.0E402 n 15601 n
2.56-03 | 1 0.1 |Amitral i 1 T i il &= 134 33089-61-1 1.6E+02 n 2.1E+03 n 8.2E+00 n 42E+00 n
1.0E-01 | V 1 [Ammpria L] Y 5 US EN=F 7664-41-7 10E+02 n  44E+02 n
2.0E-01 | 1 [Ammonium Sulfamate 7773-06-0 1.6E+04 n 2.3E+05  nm 4.0E+03 n n
3.0E-03 X V 1 1.4E+04|Amyl Alcohol, tert- 75-85-4 82E+01  n 3.4E+02 n 3.1E+00 n  13E+01 n  63E+00 n 13E-03 n
5.7E-03 | 1.6E-06 C 7.0:03 P 10E-03 | 1 0.1 [Aniline 62-53-3 9.5E+01 c**  4.0E+02  c*  L.OE+00 n  44E+00 n L3E+01 c* 46E03 c*
4.0E-02 P 2.0E-03 X 1 0.1 Anthraquinone, 9,10-_ i = 84-65-1 14E+01 c**  5.7E+01  c* 1.4E+00 c* 14E-02 c*
4.0E-04 | 0.15 |Antim ory(methllic) | ! Za 7440-36-0 3.1E+01  n  47E+02  n 7.8E400 n | 6.0E+00 | 3.5E-01 2.7E-01
5.0E-04 H 0.15 [Antim dny Pentesxide = | o 1314-60-5 3.9E+01  n 5.8E+02  n 9.7E+00 n n
4.0E-04 H 0.15 i ' i 1332-81-6 3.1E+01  n  47E+02  n 7.8E+00 n n
2.0E-04 | 0.15 1 i ‘ , 1309-64-4 2.8E+05 nm  12E+06 nm 2.1E01 n  88E0L n
1.5E+00 | 4.3E-03 | 3.0-04 | 1.5E-05 C 1 0.03 [Arsenic, Inorganic 7440-38-2 6.8E-01 Cc*R  3.0e¥00 cR  6.5E-04 c*  