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Section 1.0
INTRODUCTION

1.1 GENERAL

This Sampling and Analysis Plan (SAP) has been prepared on behalf of the City of South Bend
Brownfields Coalition (Coalition) by Symbiont, Science, Engineering and Construction, Inc.
(Symbiont) and Heartland Environmental Associates, Inc. (Heartland) for a field investigation to
be performed as part of a Phase II Environmental Site Assessment (ESA) at 204 Roosevelt Road,
Walkerton, Indiana (referred to as the “Site” or the “property”) (Figure 1). The Coalitions United
States Environmental Protection Agency (USEPA) Community-Wide Brownfield Assessment
Grant funds will be used to conduct assessment activities at the Site.

The purpose of this SAP is to document and report proposed sampling activities and rationale,
outline data quality objectives, data generation methodologies and quality assurance measures
associated with this Phase II ESA. All sampling procedures and analytical methods will be
conducted in accordance with the grant-wide Quality Assurance Project Plan (QAPP)
(Heartland 2015).

1.2 SITE DESCRIPTION/BACKGROUND

The site is located on approximately 1.1-acres situated on two parcels (Parcel #s 010-1032-0603
& 010-1032-0607).  The Site was originally developed for residential use by at least 1922. The
Site operated as a gasoline service station from at least the early 1960s through the mid to late
1980s. The site was vacant from this time through the early 2000s, when the site building was
razed.

The property currently consists of vacant grounds with gravel parking and landscaped areas, and
is currently owned by Mr. Lawrence E. Hiler. A Site location map is provided as Figure 1. A
property location map depicting parcel boundaries is provided as Figure 2.

1.3 RECOGNIZED ENVIRONMENTAL CONDITIONS

A Phase I ESA conducted in February 2016 (Heartland, 2016), identified the following Recognized
Environmental Condition (REC) and potential environmental concerns at the Site.

Historical Property Use and Historical Presence of UST

 The Site historically operated as a gasoline service station from at least the early 1960s
through the mid to late 1980s.

During its operation as a gasoline service station, the site likely operated underground storage
tanks (USTs). Historic reports reviewed indicate the Site potentially operated three (3)
gasoline USTs and one (1) waste oil UST; however, documentation pertaining to the
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registration and the removal and/or closure of any site USTs was not uncovered as part of the
Phase I ESA. Historic subsurface investigations conducted at the Site have indicated the
presence of elevated total petroleum hydrocarbon (TPH) impacts to soil as well as potential
free product petroleum. To date only limited environmental subsurface investigation has been
conducted at the Site.

A Phase II ESA will be conducted to confirm that the USTs have been removed from the Site and
determine if there are petroleum impacts to soil and/or groundwater. This SAP has been prepared
to outline the scope of work for the Phase II ESA.
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Section 2.0
PROBLEM STATEMENT AND SCOPE OF WORK

2.1 PROBLEM STATEMENT

The REC at the Site have not yet been fully assessed. The objective of this Phase II ESA is to
evaluate RECs identified in the Phase I ESA (Heartland, 2016).  Specifically, the purpose of the
assessment is to determine if USTs are present at the Site and to confirm the presence of
petroleum products at the Site in conditions that constitute disposal or release, or provide
sufficient information to render a professional opinion that there is no reasonable basis to suspect
the presence of petroleum products at the Site.  If present and applicable, the extent and
magnitude of impact(s) will be evaluated to assess appropriate additional investigations and
potential remedial actions.

2.2 SCOPE OF WORK

A geophysical survey will be conducted using ground penetrating radar (GPR) to confirm that
historic USTs have been removed from the Site.

Up to 14 soil borings will be installed across the Site. Soil borings will be installed using direct
push drilling techniques.  Soil samples for laboratory analysis will be collected from each of the
soil borings. The 14 soil borings will be completed as 1-inch diameter polyvinyl chloride (PVC)
temporary groundwater piezometer. Groundwater samples will be collected from each of the
temporary groundwater monitoring wells.

Soil and groundwater samples will be submitted to Pace Analytical Service, Indianapolis, Indiana
(Pace Analytical) and analyzed for lead, volatile organic compounds (VOCs), and polycyclic
aromatic hydrocarbon compounds (PAHs).

The following sections provide detailed field investigation methods and procedures to be
conducted as part of the Phase II ESA.
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Section 3.0
GEOPHYSICAL SURVEY

3.1 GENERAL

A geophysical survey of the Site, using GPR survey techniques, will be completed based on the
findings of the Phase I ESA (Heartland, 2016).  A site-specific health and safety plan (HASP) has
been developed for use during implementation of the geophysical survey is provided in
Appendix A.

3.2 OBJECTIVES

A GPR survey of the entire Site will be in the estimated vicinity of the USTs to confirm that the
historic UST have been removed from the Site. Geophysical surveying will also be utilized to
identify other underground utilities such as water and electrical lines to assist with the utility
clearance around soil boring locations.

3.3 GEOPHYSICAL SURVEY METHODOLOGY

A GPR survey will be conducted at the site to locate any suspected USTs or former UST
excavation pits. Ground penetrating radar is a geophysical technique that uses electromagnetic
waves for willow subsurface reconnaissance and exploration. An electromagnetic impulse in the
form of ultra-high frequency radio waves are emitted into the ground by a transmitting antenna,
and the resulting reflection of transfer of waves from buried objects and/or excavation boundary
layers are detected by a receiving antenna. The presence of buried objects or significant changes
in conductivity of the layers will cause the electromagnetic wave to be reflected.  Together these
images provide direct information concerning subsurface conditions. These images will then be
transposed onto a final map, documenting the locations of any anomalies, including USTs, in the
final Phase II ESA report.
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Section 4.0
SOIL ASSESSMENT

4.1 GENERAL

The sampling and analytical approach for soil is based on the findings of a Phase I ESA
(Heartland, 2016).  A site-specific HASP has been developed for use during implementation soil
assessment work and is provided in Appendix A.

4.2 OBJECTIVES

Heartland will conduct Phase II ESA field activities to address identified RECs and other
environmental concerns identified in the Phase I ESA (Heartland, 2016).  Site investigation
activities will include the collection of subsurface soil samples to assess soil quality to identify
potential historical leaks and/or spills. All sampling procedures and analytical methods will be
conducted in accordance with the approved, grant-wide QAPP (Heartland, 2016).

4.3 SOIL BORING AND SUBSURFACE INVESTIGATION

Soil boring locations will be cleared for underground utilities by conducting an underground utility
survey using GPR, notifying applicable utility companies, and reviewing any records available
from the City or elsewhere regarding utility locations.

Soil sampling equipment such as drilling tools will be decontaminated prior to arrival onsite.  To
prevent cross contamination, all drilling and downhole equipment will be decontaminated in
between use at the site utilizing a high-pressure spray washer, an Alconox solution wash, followed
by a distilled water rinse.

The soil investigation will consist of up to 14 soil borings advanced using direct push drilling
methods. Soil borings will be advanced throughout the site, with 7 borings advanced in the
northern portion of the site in the area of the former USTs and former fuel dispenser islands,
4 borings advanced along the northwestern, northcentral, and northeastern boundaries of the Site
in the area of the former gasoline service station and 3 borings advanced in the southern portion
of the Site in landscaped areas north of the adjacent school building. Locations of the proposed
soil borings are depicted on Figure 3.

Soil samples will be collected continuously at 2 foot intervals to the anticipated total boring depth.
Soil samples will be visually and physically examined by Heartland field staff, and observations
will be made of the general soil type, any visible layering, evidence of non-native fill materials if
any, indications of chemical or other staining, odors, and any other distinctive features. Pertinent
observations noted during advancement of the soil borings will be documented on the soil boring
logs.
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Additionally, each soil sample will be field-screened for the presence of organic vapors using a
photoionization detector (PID). The PID will be calibrated daily in the field in accordance with the
manufacturer’s specification.  The calibration of the PID will be checked periodically during the
sampling day. PID readings will be recorded on the soil boring logs.

One soil sample for laboratory analysis will be collected from each soil boring.  The soil sample
interval where the highest PID reading is detected will be submitted to the laboratory for chemical
analysis. If organic vapors are not detected in a boring, a soil sample for laboratory analysis will
be collected from immediately above the water table.

Soil samples will be collected and analyzed for VOCs using U.S. Environmental Protection
Agency (EPA) SW-846 method 8260B, PAHs using EPA SW-846 method 8270SIM, and lead
using EPA SW-846 method 6020B. All samples will be placed in laboratory-supplied containers,
preserved as appropriate, stored on ice, sealed with signed and dated custody seals, and
submitted under chain-of-custody procedures to Pace Analytical for analysis.

Soil samples will be identified using a Sample Identification Number (SIN) with the following
format:

Sample Type Sample
Location

Sample Interval
(feet bgs) Sample Name

Soil Boring SB-01 -(1-2) SB-01-1-2

Methanol Blank TB -- TB-01

bgs = below ground surface

4.3.1 Special Handling Considerations

Soil samples for laboratory analysis will be collected and preserved in accordance with applicable
laboratory and EPA method requirements.  The laboratory will supply the appropriate sample
collection containers.

Methanol trip blanks will be analyzed for VOCs to verify that sample handling procedures have
not affected the integrity of the field samples. Methanol trip blanks will be provided by the
laboratory and will be subject to the same handling and transportation procedures as the samples.
Trip blanks will be required at the rate of one per shipping container per day.

If non-disposable sampling equipment is used, equipment blanks will be prepared by filling the
decontaminated sampling device with laboratory supplied reagent water, transferring the sample
to bottles, and submitting the sample to the laboratory for analysis.  If contaminants are found in
the equipment or trip blanks, the source of the contamination will, if possible, be identified and
corrective action, such as modifying the procedure and/or re-sampling if appropriate, will be
initiated.
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Field Duplicate (FD) samples will be collected and analyzed to assess the quality of the data
resulting from the field sampling and analytical programs.  The estimated number of FDs are
based on the total number of samples collected.  One (1) FD will be collected for every 20 samples
submitted for analysis.

4.3.2 Chain-of-Custody

The chain-of-custody will allow for the tracking of possession and handling of individual samples
from the time of field collection through laboratory submittal.  The chain-of-custody will include
sample identifiers, date collected, sample collection time, number of containers, analysis
requested, sample preservation and special handling information, requested turnaround time and
name(s) and signature(s) of sample collector(s).  Additional chain-of-custody information
includes; Heartland project manager, project name, and number, name of laboratory and the
laboratory project manager contact information.

4.3.3 Field Log Book

An up-to-date field log book will be kept and maintained during all field investigation activities.
The log book will include a general list of tasks performed, additional data, or observations not
listed on field data sheets, and document communication with onsite personnel or visitors as it
applies to the project.

4.3.4 Management of Investigative Waste

Investigative wastes generated during the soil boring and subsurface investigation will be properly
managed and maintained. Waste soil cuttings will be collected in Department of Transportation
(DOT)-approved 55 gallon drums or other appropriate container, sealed, labeled, and stored
onsite pending the completion of laboratory analysis and determination of disposal restrictions, if
any.  As appropriate, waste soil cuttings will be handled, transported, and disposed of by a
licensed waste handler per federal and state requirements.  The generator of the waste will be
the property owner at the time of the investigation.

4.3.5 Horizontal and Vertical Survey of Boring Locations

The horizontal and vertical location of the top of the ground surface at each soil boring will be
surveyed using a sub-centimeter global positioning system (GPS).  Horizontal accuracies within
the capabilities of a sub-meter GPS unit (approximately 1.5 feet of error) are acceptable. Vertical
accuracy of at least 0.01 feet is required.
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Section 5.0
GROUNDWATER ASSESSMENT

5.1 GENERAL

The sampling and analytical approach for soil is based on the findings of a Phase I ESA
(Heartland, 2016).  A site-specific HASP has been developed for use during implementation soil
assessment work and is provided in Appendix A.

5.2 OBJECTIVES

Heartland will conduct groundwater sampling activities to characterize groundwater at the Site to
address identified RECs in the Phase I ESA (Heartland, 2016). All sampling procedures and
analytical methods will be conducted in accordance with the approved, grant-wide QAPP
(Heartland, 2016).

5.3 PIEZOMETER WELL INSTALLATION AND SAMPLING

All 14 of the soil borings will be converted into one-inch diameter temporary groundwater
piezometers. Each temporary groundwater piezometer will be installed to the extent of the first
encountered groundwater saturated zone, anticipated to be approximately 15 feet bgs.  Each soil
boring will be advanced approximately 5 feet below the water table.  Each temporary groundwater
piezometer will be constructed using approximately 5 feet of polyvinyl chloride well screen and
blank well casing.

The temporary groundwater piezometers will be allowed to stabilize and will be sampled at within
at least 24-hours following well installation.  Groundwater samples will be collected from each
piezometer utilizing Indian Department of Environmental Management (IDEM) approved low flow
sampling methodology. Low-flow sampling methodology will include a flow through sampling cell
for measuring groundwater quality parameters (temperature, pH, conductivity, dissolved oxygen,
oxygen reduction potential and turbidity). Prior to sampling, each of the soil borings will be surveyed
and located with global positioning system (GPS) coordinates.

Depth to groundwater data will be collected from each temporary piezometer to properly evaluate
groundwater flow direction at the site. Groundwater monitoring wells will be additionally gauged
utilizing a Solinst Oil/Water Interface Probe to evaluate for the presence of free product.

Groundwater samples will be submitted for analysis of VOCs using USEPA SW-846 Method
8260, PAHs using USEPA SW-846 Method 8270SIM and lead using USEPA SW-846 Method
6010B.  Groundwater samples will be analyzed by Pace Analytical.

After collection of the groundwater samples, the temporary piezometers will be properly
abandoned in accordance with Indiana Administrative Code 312 IAC 13-10-2 and the boreholes
will be finished to grade.
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Groundwater samples will be identified using a SIN with the following format:

Sample Type Sample
Location

Indicate
Groundwater

Matrix
Sample
Name

Temporary
Well SB-01 -GW SB-01-GW

Trip Blank TB -01 TB-01

5.3.1 Special Handling Considerations

Collection of groundwater samples for analysis for VOCs will be performed in accordance with
the QAPP. Headspace should not be present in the sample container, thus minimizing the
volatilization of organics from the sample.  The laboratory will supply the pre-preserved 40-ml
glass vials with Teflon™-lined caps.

A trip blank will accompany each sample cooler to verify that sample handling procedures have
not affected the integrity of the field samples.  Trip blanks will be provided by the laboratory and
will be subject to the same handling and transportation procedures as the samples.  Trip blanks
will be required at the rate of one per shipping container of VOCs.

If re-usable sampling equipment is used, equipment blanks will be prepared by filling the
decontaminated sampling device with laboratory supplied reagent water, transferring the sample
to bottles, and submitting the sample to the laboratory for analysis.  If contaminants are found in
the equipment or trip blanks, the source of the contamination will, if possible, be identified and
corrective action, such as modifying the procedure and/or re-sampling if appropriate, will be
initiated.

FD, MS, and MSD samples will be collected and analyzed to assess the quality of the data
resulting from the field sampling and analytical programs.  The FD samples will be collected from
the wells at a rate of one duplicate for every 10 investigative samples. MS and MSD samples will
be collected at a rate of one for every 20 investigative samples. The estimated number of FD,
MS, and MSD samples to be analyzed for each constituent is provided in Table 1.

5.3.2 Chain-of-Custody

The chain-of-custody will allow for the tracking of possession and handling of individual samples
from the time of field collection through laboratory analysis.  The chain-of-custody program will
include: sample labels, custody seals, field logbook, chain-of-custody form/sample analysis
request sheet, and laboratory logbook. All chain-of-custody procedures will be performed in
accordance with the QAPP.
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5.3.3 Field Log Book

An up-to-date field log book will be kept and maintained during all field investigation activities.
The log book will include a general list of tasks performed, additional data, or observations not
listed on field data sheets, and document communication with onsite personnel or visitors as it
applies to the project.

5.3.4 Management of Investigative Waste

Investigative wastes generated during the assessment of groundwater is anticipated to be
minimal.  However, purge water will be collected in DOT-approved 55 gallon drums or other
appropriate container, sealed, labeled, and stored on site pending the completion of laboratory
analysis and determination of disposal restrictions, if any. As appropriate, waste groundwater will
be handled, transported, and disposed of by a licensed waste handler in accordance with federal
and state requirements. The generator of the waste will be the property owner at the time of the
investigation.

5.3.5 Horizontal and Vertical Survey of Well Locations

The horizontal and vertical location of the top of the well casing and the top of the ground surface
(borehole) at each well will be surveyed using either a sub-centimeter GPS unit.  Horizontal
accuracies within the capabilities of a sub-meter GPS unit (approximately 1.5 feet of error) are
acceptable. Vertical accuracy of at least 0.01 feet is required.
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Section 6.0
REPORT, SCHEDULE, AND ESTIMATED COSTS

6.1 REPORT

The Phase II ESA will provide a soil and groundwater condition assessment and identify potential
contaminant sources at the Site.  The Phase II ESA report will include:

 A summary of field methods and procedures

 Results of the geophysical survey,

 Tables and figures summarizing GPR findings, and analytical results for soil and
groundwater samples,

 Laboratory analytical reports,

 Soil boring logs,

 Field PID data,

 Groundwater elevation data,

 Maps of boring and well locations,

 A description of any modifications to the scope of work in this SAP and an
explanation for the deviation, and

 Photographs of assessment activities.

Recommendations for future actions, if necessary, will be provided in the Phase II ESA Report.

6.2 SCHEDULE

Fieldwork will be scheduled within one week of approval of this SAP. Fieldwork, including soil
boring advancement, piezometer installation and groundwater sampling is anticipated to take
three (3) days. Laboratory analysis is anticipated to take up to ten (10) business days. The final
Phase II ESA report will be submitted no later than 30 days after the receipt of the final laboratory
analytical results reports.

6.3 ESTIMATED COSTS

The total estimated costs for the scope of work for this Phase II ESA are $19,000. A cost
breakdown for each task involved in this project is provided in Table 2.
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TABLES



Sample Location Anticipated Laboratory
Analytical Parameters

Anticipated Sampling
Matrix

Anticipated Number of
Samples

1 Soil/1 Groundwater
(1 per sample location)

FD-1
(QA/QC Sample)

FD-2
(QA/QC Sample)

MS/MSD-1
(QA/QC Sample)

MS/MSD-2
(QA/QC Sample)

Trip Blank (a) Water
(QA/QC Sample) (Laboratory Provided)

Methanol Trip Blank (a) Liquid
(QA/QC Sample) (Laboratory Provided)

(a) =

SB = Soil boring
FD = Field Duplicate

MS/MSD = Matrix Spike/Matrix Spike Duplicate
QA/QC = Quality Assurance/Quality Control

VOCs = Volatile organic compounds
PAHs = Polycyclic Aromatic Hydrocarbons

TABLE 1

Sampling Volume and Laboratory Analysis
Former Gasoline Service Station Property in Walkerton, Indiana

SB-1 through SB-14 VOCs, PAHs, lead Soil and Groundwater

Phase II Environmental Site Assessment

VOCs, PAHs, lead Soil 1 Soil

VOCs, PAHs, lead Groundwater 1 Groundwater

VOCs, PAHs, lead Soil 1 Soil

VOCs, PAHs, lead Groundwater 1 Groundwater

A trip blank and/or methanol blank will be prepared and submitted to the
laboratory each day groundwater and/or soil samples are collected.

VOCs 1 Water

VOCs 1 Methanol

1 of 1 Tables 1 and 2



ITEM ESTIMATED COST
Project Management and Coordination $2,400

Soil Boring, Temporary Piezometer Well Installation, and
Sample Collection $2,000

Equipment and Supplies $600
Soil and Groundwater Laboratory Analytical $5,000
Drilling Subcontractor and Waste Disposal $3,250

Report Preparation $5,750

PROJECT TOTAL $19,000

TABLE 2

Phase II Environmental Site Assessment
Estimated Costs

Former Gasoline Service Station Property in Walkerton, Indiana

1 of 1 Tables 1 and 2
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