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EXECUTIVE SUMMARY 
 

KERAMIDA Environmental, Inc. (KERAMIDA) completed the excavation, disposal and risk 
assessment of petroleum contaminated soil located in the Area A Stamping Plant Property of the 
Studebaker/Oliver Redevelopment Project at 601 West Broadway in South Bend, Indiana (Site).  
The soil excavation and removal was conducted from February 8 to 11, 2005 for the City of 
South Bend, Economic Development Department.  The purpose of the Site activities was to 
remediate petroleum hydrocarbon (TPH) occurrence in the soil located on the east side of 
Building 93.  Soil from 4 to 5 feet was removed in an attempt to reach TPH concentrations below 
the Indiana Department of Environmental Management (IDEM) Leaking Underground Storage 
Tank (LUST) Cleanup Goals.  A total of 669.5 cubic yards of petroleum contaminated soil was 
removed from the Site and disposed. 
 
Twenty-three confirmatory soil samples plus requisite quality assurance/quality control samples 
were collected from the excavation pit along the north, east and south walls and the bottom of 
the excavation.  The samples were submitted for analysis of total petroleum hydrocarbon – diesel 
range organics (TPH-DRO) and TPH-extended range organics (TPH-ERO).  Additional material 
was collected in separate containers at each sampling location for potential analysis of benzene, 
toluene, ethylbenzene, and xylene (BTEX) and the polynuclear aromatic hydrocarbons (PAHs).  
These samples for potential analysis were collected to be able to do a risk assessment at locations 
where TPH values exceeded the LUST Cleanup Goals. 
 
All of the confirmation samples collected from the bottom of the Area A excavation met the 
closure level of 100 mg/kg for TPH.  Six (6) of the eleven (11) wall samples had TPH 
concentrations exceeding the closure level.  Subsequent analysis for the RISC TPH compounds 
of concern, namely BTEX and PAHs, met the RISC Default Commercial/ Industrial Closure 
Level for Subsurface Soil.  As there is no threat of direct contact with the remaining soil, 
KERAMIDA believes no further remedial action is necessary at Area A to protect human health 
and the environment in a Commercial/Industrial land use setting. 
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SOIL REMEDIATION COMPLETION REPORT 
STUDEBAKER/OLIVER REDEVELOPMENT PROJECT 

AREA A STAMPING PLANT PROPERTY 
601 WEST BROADWAY 
SOUTH BEND, INDIANA 

KERAMIDA PROJECT NO. 10588 
 

1.0 INTRODUCTION 
 
KERAMIDA Environmental, Inc. (KERAMIDA) completed the excavation, disposal and risk 
assessment of petroleum contaminated soil located in the Area A Stamping Plant Property of the 
Studebaker/Oliver Redevelopment Project at 601 West Broadway in South Bend, Indiana (Site) 
shown on Figure 1.  The remediation of the soil was performed under the Petroleum 
Remediation Grant Incentive (PRGI) Program.  Soil excavation and removal was conducted 
from February 8 to 11, 2005 for the City of South Bend, Economic Development Department.  
The purpose of the Site activities was to remediate petroleum hydrocarbon (TPH) occurrence in 
the soil on the east side of Building 93.  Soil from 4 to 5 feet was removed in an attempt to reach 
TPH concentrations below the Indiana Department of Environmental Management (IDEM) 
Leaking Underground Storage Tank (LUST) Cleanup Goal of 100 mg/kg.  A total of 669.5 cubic 
yards of petroleum contaminated soil was removed from the Site and disposed.  This report 
documents the activities and findings of the excavation and disposal of petroleum-impacted soil 
and follow up confirmation sampling. 
 
1.1 SITE DESCRIPTION 
The former Studebaker Stamping Plant is located on approximately 39 acres of property in 
downtown South Bend.  The Site has been a commercial/industrial facility since the 1870’s when 
it was used as a lumber yard by Studebaker Corporation.  In the 1920’s, a major expansion of the 
Site occurred to perform the integrated production of automobiles.  The part of the plant in the 
remediation area was utilized for metal stampings, painting, assembly and shipping.  The 
Stamping Plant contains approximately 1.4 million square feet of industrial buildings. 
 
The Site is part of a larger redevelopment area in downtown South Bend.  The area has been 
designated a Brownfields Revitalization Zone.  The area is essentially vacant.  The Site lies 
within a Wellhead Protection Area. 
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1.2 CONTAMINANT OCCURRENCE 
A Phase I Environmental Site Assessment was completed for the entire South Bend 
redevelopment area properties.  From the findings of this Phase I, initial Phase II Environmental 
Site Assessments were completed for properties within this larger area, including the Site.   
During this additional investigation, semi-volatile organic compounds (SVOCs), volatile organic 
compounds (VOCs), lead and other metals were found in soil and groundwater at numerous 
sampling locations throughout the Redevelopment Area in addition to the petroleum 
hydrocarbon contamination addressed in this report. 
 
The remediation area defined in the Hull and Associates Additional Phase II Environmental Site 
Assessment Activities Former South Bend Stamping Property report consisted of a rectangular 
area approximately 90 feet north-south and 35 feet east-west on the east side of Building 93.  
The area is concrete paved and formerly was a rail spur for railroad car movement.  The 
boundaries and depth of the remediation area were approximated on the basis of results of 
previous investigations conducted by Hull and Associates as noted above. 
 

2.0 CLEANUP CRITERIA 
 

The cleanup objectives for on-Site petroleum hydrocarbon contamination in soil are the IDEM 
LUST Cleanup Goal of 100 mg/kg TPH.  At sample locations where the 100 mg/kg Cleanup 
Goal cannot be achieved, comparison of analytical results for Compounds of Concern (COCs) in 
a hydrocarbon release (BTEX and PAHs) are to be compared to the RISC Default Industrial 
Closure Levels that provide a representation of the level of environmental impairment relative to 
the planned non-residential land use for the Site.  RISC is an agency-wide, non-rule policy for 
investigating and obtaining regulatory closure for sites using risk-based cleanup objectives.  
RISC Default Closure Levels have been developed for residential and industrial land use 
scenarios. 

3.0 SCOPE OF WORK 
 

The estimated volume of soil to be removed during the project was 500 cubic yards.  The area 
planned for excavation was determined on the basis of previous investigations.  Beginning in the 
area of soil boring SB-29, impacted soils were to be excavated down to a depth of five feet 
below ground surface (bgs) and laterally, until field observations indicated the end of impacted 



 

KERAMIDA Environmental, Inc. Project No. 10588 
Soil Remediation Completion Report 
Studebaker/Oliver Redevelopment Project, Area A Stamping Plant Property 
601 West Broadway, South Bend, Indiana 

May 4, 2005 
Page 3 

 

soils or until the maximum amount (500 cubic yards) of soil was excavated.  The location of SB-
29 was to be identified in the field based on the Hull & Associates, Inc. Soil Boring Location 
Map.  
 
Prior to backfilling, confirmation soil samples were to be collected from the bottom and walls of 
the excavation.  The samples will be collected at a rate of one sample per 20 linear feet of wall 
and one per 400 square feet of bottom.  The samples will be analyzed for Site-specific petroleum 
hydrocarbon chemicals of concern (COC) including TPH-DRO; TPH-extended range organics 
(TPH-ERO); benzene, toluene, ethylbenzene, and xylene (BTEX); and polynuclear aromatic 
hydrocarbons (PAHs).  Data quality is to meet the LUST Minimum data Quality Objectives 
(DQO) established for closure and RISC assessment activities. 
 

4.0 EXCAVATION ACTIVITIES 
 
KERAMIDA supervised the removal and disposal of petroleum-impacted soil and collected 
confirmatory soil samples from the excavation at the Site between February 8 and 11, 2005.  The 
soil removal and disposal activities were performed by Hoosier Equipment Service, Inc. of 
Indianapolis, Indiana, under the direct supervision of Mr. Rob Hoverman, Project Scientist with 
KERAMIDA.  Prior to the initiation of the field activities, KERAMIDA notified the Indiana 
Underground Plant Protection Service (IUPPS) to mark the underground utilities at the Site.  A 
Site safety meeting was performed at the beginning of field activities. 
 
The concrete overlying Area A was broken up by the excavator and stockpiled to the side of the 
remediation area.  Excavation of petroleum impacted soil commenced near the center of Area A 
at boring SB-29 as indicated on the reprint of a Hull & Associates, Inc. figure presented as 
Figure 2.  The impacted soil was stained dark gray to black and the contact with the underlying 
yellowish brown sand was sharp.  Excavation of impacted soil expanded to the north, south, east 
and west of this initial excavation location. 
 
KERAMIDA and the on-Site City of South Bend representative determined through field 
observations that the impacted soil extended a considerable distance south of the anticipated area 
of impact.  The excavation also advanced west and abutted up to the foundation of Building 93. 
A total of 903.8 tons (669.5 cubic yards) of petroleum-impacted soil was removed from the 
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ground using an excavator and transported off-Site to Prairie View RDF located in St. Joseph 
County, Indiana.  The completed excavation was 120 feet in the north-south direction and ranged 
from 15 to 36 feet in the east-west direction. The depth was between four (4) and five (5) feet 
below grade.  Photographs of the excavation “in progress” are presented in Attachment 1.  At the 
conclusion of excavation activities, some discolored soil was still present in the walls of the 
excavation.  The discolored soil occurred as a discontinuous black seam between one (1) and 
three (3) feet below the surface.  Following soil removal and confirmatory sampling activities, 
the excavation was brought to grade by backfilling with clean sand and gravel.  Soil disposal 
documentation is provided in Attachment 2. 
 

5.0 CONFIRMATORY SOIL SAMPLING 
 

A total of eleven confirmatory soil samples were collected from the north, east and south 
excavation walls and twelve (12) from the bottom of the excavation.  Three (3) duplicate soil 
samples were collected for QA/QC purposes.  Confirmatory soil samples were not collected 
from the west wall of the excavation as the excavation terminated against the foundation of 
Building 93. 
 
The discolored soil produced no organic vapor response above background. As a result, 
confirmation samples were collected from the walls of the excavation based on the presence of 
discoloration.  As noted above, the discolored soil was present as a discontinuous seam between 
one and three feet below grade.  Where the seam was not present at a wall sampling location, the 
confirmation sample was collected from the same depth as the nearest discolored interval. 
 
The confirmation samples were collected directly from the exposed wall face or excavation 
bottom by Mr. Hoverman using hands gloved with disposable nitrile gloves.  New gloves were 
used for each individual sample collected.  Confirmation soil sampling procedures followed the 
IDEM Underground Storage Tank Guidance Manual (November 1995).  Samples were collected 
at twenty (20) foot intervals from the walls and from each twenty by twenty foot area of the 
excavation bottom.  Samples were submitted to Heritage Environmental Services, LLC 
Commercial Laboratory Operations (HES CLO) for analysis of TPH-DRO, TPH-ERO and 
BTEX and PAHs where the 100 mg/kg TPH Cleanup Goal was not achieved. 
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Sample S-8 was collected from the north wall of the excavation.  Based on field evaluation, the 
north end of the excavation was extended further north, the wall materials at the S-8 location 
being removed and disposed.  As a result, sample S-8 was not submitted for analysis so there are 
no S-8 analytical results in Tables 1 and 2. 
 
5.1 TPH CONFIRMATORY SOIL SAMPLING RESULTS 
Closure confirmation soil sampling for TPH adhered to the IDEM’s Underground Storage Tank 
(UST) Guidance Manual (November 1995).  The results were compared to the IDEM LUST 
Cleanup Goals for TPH.  Sample preparation for the DRO analysis was the DRO Accelerated 
Solvent Extraction by SW846-3545, with analysis by SW846-8015B (DRO by GC/FID) and 
ERO was analyzed by SW846-8015B (ERO by GC/FID).   
 
Soil analytical results for TPH (DRO and ERO) are summarized in Table 1.  LUST Cleanup 
Goals for TPH are provided at the right side of the table for comparison with the detected 
concentrations.  Confirmatory sample locations are depicted on Figure 3.  Soil laboratory 
analytical reports, quality assurance/quality control data, and chain-of-custody documentation 
are provided in Attachment 3. 
 
As shown in Table 1, six confirmation soil samples and one sample duplicate had concentrations 
of TPH above the LUST Cleanup Goal of 100 mg/kg.  All of the samples that exceeded the 100 
mg/kg TPH Cleanup Goal were located on the walls of the excavation between one and three 
feet below grade.  All of the bottom sample concentrations were less than 100 mg/kg and there 
was no discolored soil in the surface interval (0 to 6 inches depth). 

 
5.2 RISC SAMPLE RESULTS AND EVALUATION 
The soil samples that exceeded the 100 mg/kg TPH Cleanup Goal S-9, S-10, S-11 and S-19 at 
the north end of the excavation adjacent to a manhole, and S-22, S-23 and S-24 Duplicate at the 
south end and southwest corner of the excavation.    The analysis for BTEX was performed by 
Method SW846-8260B (Purgeable aromatics by GC/MS) and PAHs by Method SW846-8270C 
(Semi-volatile organics (base/neutral fractions)) following sample preparation by SW846-3550A 
(GC/MS sonication extraction for organics). 
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Analytic results for the RISC compounds of concern BTEX and the PAHs are presented in Table 
2.  No BTEX compounds were detected in any of the samples.  The analytical detection limits 
for the BTEX compounds (0.0050 mg/kg) are well below the RISC Default Residential Closure 
Levels for soil. 
 
The ERO results for the respective samples are presented at the top of the Parameter section in 
each sample result column.  As can be seen, a high ERO concentration does not always 
correspond to high PAH concentrations.  Of the PAH concentrations reported, the benzo(a)-
pyrene concentrations in S-19 and S-22, 1.6 and 2.2 mg/kg, respectively, exceed the RISC 
Default Commercial/Industrial Closure Level for surface soil of 1.5 mg/kg.  Also, the reported 
detection limit for dibenzo(a,h)anthracene is S-22 exceeds the 1.5 mg/kg Default Commercial/ 
Industrial Closure Level for that compound for surface soils.  These concentrations are indicated 
in boldface on Table 2.  However, as noted in section 5.1, these samples were all collected below 
the surface soil depth interval of zero (0) to six (6) inches.  The Default Closure Levels for 
benzo(a)pyrene and dibenzo(a,h)anthracene are based on direct contact.  As the S-19 and S-22 
samples were collected below the depth of twelve (12) inches, the Subsurface Soil Default 
Closure Levels of 16 mg/kg for benzo(a)pyrene and 60 mg/kg for dibenzo(a,h)anthracene are 
applicable. 
 

6.0 CONCLUSIONS AND RECOMMENDATIONS 
 
All of the confirmation samples collected from the bottom of the Area A excavation met the 
IDEMs closure level of 100 mg/kg for TPH.  Six (6) of the eleven (11) wall samples had TPH 
concentrations exceeding the 100 mg/kg TPH closure level.  Subsequent analysis for the RISC 
TPH compounds of concern, BTEX and PAHs, met the RISC Default Commercial/ Industrial 
Closure Level for Subsurface Soil.  As there is no threat of direct contact with the remaining 
TPH, KERAMIDA believes no further remedial action is necessary at Area A to protect human 
health and the environment in a Commercial/Industrial land use setting.   
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TABLES 
 



TABLE 1
SOIL TPH ANALYTICAL RESULTS 

 AREA A 
STAMPING PLANT PROPERTY

SOUTH BEND, INDIANA

SampleID A689773 A689774 A689775 A689776 A689777 A689778 A689779 A689771 A689780
Date Collected 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05
Location S-1 S-2 S-3 S-4 S-5 S-6 S-7 S-7 Duplicate S-9

Parameter (mg/kg) TPH
DRO 44 28 10 <10 29 <10 <10 <10 120 100
ERO 62 31 <10 <10 29 <10 <10 <10 150 100

SampleID A689781 A689782 A689783 A689784 A689760 A689761 A689762 A689763 A689772
Date Collected 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05
Location S-10 S-11 S-12 S-13 S-14 S-15 S-16 S-17 S-17 Duplicate

Parameter (mg/kg) TPH
DRO 67 110 42 16 14 <10 34 <10 <10 100
ERO 110 120 51 30 21 <10 53 <10 11 100

SampleID A689764 A689765 A689766 A689767 A689768 A689769 A689770 A689785
Date Collected 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05
Location S-18 S-19 S-20 S-21 S-22 S-23 S-24 S-24 Duplicate

Parameter (mg/kg) TPH
DRO 35 270 23 <10 93 290 49 110 100
ERO 53 360 47 <10 110 210 69 120 100

Notes:
mg/kg = milligrams per kilogram
DRO = Diesel range organic compounds
ERO = Extended range organic compounds
TPH = Total petroleum hydrocarbons
BOLD = Exceeds November 1995 UST Guidance Manual Cleanup Goal of 100 mg/kg

IDEM UST Branch 
Guidance Manual 

11/95

IDEM UST 
Branch Guidance 

Manual 11/95

IDEM UST 
Branch Guidance 

Manual 11/95



TABLE 2
SOIL BTEX AND PAH ANALYTICAL RESULTS

AREA A
STAMPING PLANT PROPERTY

SOUTH BEND, INDIANA

Sample ID A689780 A689781 A689782 A689765 A689768 A689769 A689785
Sate Collected 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05 9-Feb-05
Location S-9 S-10 S-11 S-19 S-22 S-23 S-24 Duplicate
Parameter
ERO (mg/kg) 150 110 120 360 110 210 120
PAHs (mg/kg)
Acenaphthene < 0.33 < 0.33 < 0.33 < 0.33 < 1.7 < 0.33 < 0.33 1200 1200
Acenaphthylene < 0.33 < 0.33 < 0.33 < 0.33 < 1.7 < 0.33 < 0.33 180 180
Anthracene < 0.33 < 0.33 < 0.33 < 0.33 < 1.7 < 0.33 0.6 51 51
Benzo(a)anthracene < 0.33 < 0.33 < 0.33 1.1 2.6 < 0.33 1 15 62
Benzo(a)pyrene < 0.33 < 0.33 < 0.33 1.6 2.2 < 0.33 0.85 1.5 16
Benzo(b)fluoranthene < 0.33 < 0.33 < 0.33 1.8 2 < 0.33 0.75 15 74
Benzo(g,h,i)perylene < 0.33 < 0.33 < 0.33 1.8 1.8 < 0.33 0.55 16 16
Benzo(k)fluoranthene < 0.33 < 0.33 < 0.33 1.2 2.3 < 0.33 0.8 39 39
Chrysene < 0.33 < 0.33 < 0.33 1.4 3 < 0.33 1.2 25 25
Dibenzo(a,h)anthracene < 0.33 < 0.33 < 0.33 0.54 < 1.7 < 0.33 0.4 1.5 60
Fluoranthene < 0.33 < 0.33 < 0.33 2.1 4.7 < 0.33 1.9 880 880
Fluorene < 0.33 < 0.33 < 0.33 < 0.33 < 1.7 < 0.33 < 0.33 1100 1100
Ideno(1,2,3-cd)pyrene < 0.33 < 0.33 0.34 1.4 2.2 < 0.33 0.6 3.1 3.1
Naphthalene < 0.33 < 0.33 < 0.33 < 0.33 < 1.7 < 0.33 < 0.33 170 170
Phenanthrene < 0.33 < 0.33 < 0.33 0.94 < 1.7 < 0.33 2.2 170 170
Pyrene < 0.33 < 0.33 < 0.33 2.7 5.1 < 0.33 2.1 570 570
BTEX (mg/kg) BDL BDL BDL BDL BDL BDL BDL NA NA

Notes:
BDL = Below detection limit of 0.0050 mg/kg
PAH = Polycyclic aromatic hydrocarbon
BTEX = Benzene, toluene, ethylbenzene, xylenes
NA = No BTEX compounds were detected at detection levels below RISC Residential Closure Levels. Therefore not applicable in this instance.
RISC = Risk Integrated System of Closure (Indiana Department of Environmental Management 1/1/04)
mg/kg = Milligram per kilogram
Bold = compound concentration that exceeds default RISC Commercial/Industrial Closure Level for surface soil.  Compare to bold subsurface soil Closure Level.

RISC Commercial/ 
Industrial Default 

Closure Level 
(Surface Soil)

RISC Commercial/ 
Industrial Default 

Closure Level 
(Subsurface Soil)
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