
August 17, 2005 

 
 

 
 
 
 
 
 

RCRA FACILITY INVESTIGATION (RFI) 
WORK PLAN ADDENDUM NO. 11 
 
 
GM POWERTRAIN BEDFORD FACILITY 
105 GM DRIVE 
BEDFORD, INDIANA 
 
 
EPA ID# IND006036099 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AUGUST 2005 
REF. NO. 13968 (150) 
This report is printed on recycled paper. 



August 17, 2005 

 
  
 

13968 (150)  CONESTOGA-ROVERS & ASSOCIATES 

TABLE OF CONTENTS 
 
 Page 

1.0 INTRODUCTION ...................................................................................................................1 
1.1 GENERAL ............................................................................................................1 
1.2 RFI APPROACH..................................................................................................1 
1.3 PURPOSE..............................................................................................................1 

2.0 SCOPE OF WORK ..................................................................................................................2 
2.1 DYE INJECTION WELL INSTALLATION .....................................................2 
2.2 MONITORING WELL INSTALLATION.........................................................3 
2.2.1 PROPERTY ACCESS...........................................................................................3 
2.2.2 WELL INSTALLATION AND SAMPLING ....................................................3 
2.2.3 WELL DEVELOPMENT AND GROUNDWATER SAMPLING..................4 
2.3 DYE INJECTION .................................................................................................4 
2.4 DYE RECOVERY MONITORING ....................................................................4 
2.4.1 MONITORING LOCATIONS............................................................................4 
2.4.2 MONITORING FREQUENCY...........................................................................4 
2.5 LABORATORY PROCEDURES ........................................................................5 

3.0 REPORTING AND SCHEDULE...........................................................................................6 
 



August 17, 2005 

 
  
 

13968 (150)  CONESTOGA-ROVERS & ASSOCIATES 

LIST OF FIGURES 
(Following Text) 

 
 
FIGURE 1.1 SITE LOCATION 
 
FIGURE 1.2 AOI LOCATIONS 
 
FIGURE 2.1 PROPOSED INJECTION AND MONITORING LOCATIONS 
 
 
 
 
 
 

LIST OF TABLES 
(Following Text) 

 
 
TABLE 2.1 MONITORING LOCAITONS, SAMPLE FREQUENCY, AND SAMPLE TYPE 
 
TABLE 2.2 COMMON DYES AND WAVELENGTHS 
 
 
 
 
 

LIST OF APPENDICES 
 
 
APPENDIX A PHLOXINE B MATERIAL SAFETY DATA SHEET 
 
 



August 17, 2005 

 
  
 

13968 (150)  CONESTOGA-ROVERS & ASSOCIATES 

LIST OF ACRONYMS 
 
 

Agreement RCRA Corrective Action Agreement 
AOI Area of Interest 
CRA Conestoga-Rovers and Associates 
Facility GM Powertrain Bedford Plant 
GM General Motors Corporation 
MSDS Material Safety Data Sheet 
PCB polychlorinated biphenyls 
ppt parts per trillion 
QA/QC Quality Assurance/Quality Control 
QAPP Quality Assurance Project Plan 
RCRA Resource Conservation and Recovery Act 
ROW Right-of-Way 
RFI RCRA Facility Investigation 
SOW Scope of Work 
STL Severn-Trent Laboratories 
SVOC Semi-Volatile Organic Compound 
TAL Target Analyte List 
TCL Target Compound List 
U.S. EPA United States Environmental Protection Agency 
VOC Volatile Organic Compound 



August 17, 2005 

 
  
 

13968 (150) 1 CONESTOGA-ROVERS & ASSOCIATES 

1.0 INTRODUCTION 

This document presents an Addendum No. 11 to the Resource Conservation and 
Recovery Act (RCRA) Facility Investigation (RFI) Work Plan (RFI Work Plan) for the 
General Motors Corporation (GM) Powertrain Bedford Facility (Facility) located in 
Bedford, Indiana (U.S. EPA ID# IND006036099). 
 
 
1.1 GENERAL 

The Facility is located at 105 GM Drive, Bedford, Lawrence County, Indiana, 47421 
(Figure 1.1).  The Facility produces aluminum casting products, such as transmission 
cases, pistons, and engine blocks.  Major aluminum production processes include die 
casting and permanent molding.  The Bedford Facility has been operating as an 
aluminum foundry since 1942, with major facility modifications completed in 1950, 1953, 
1966, 1971, 1974, 1977, 1979, and 1980. 
 
The Facility, located on 152.5 acres, contains approximately 915,000 square feet of floor 
space and employs approximately 1,000 people (Figure 1.2).   
 
 
1.2 RFI APPROACH 

GM signed a Performance-Based RCRA Corrective Action Agreement (Agreement) with 
the United States Environmental Protection Agency (U.S. EPA) for the Bedford Facility 
on March 20, 2001, as amended on October 1, 2002.  The signed Agreement states that 
GM will work with the U.S. EPA to identify and define the nature and extent of releases 
of hazardous waste and/or hazardous constituents at or from the Bedford Facility. 
 
 
1.3 PURPOSE 

The purpose of this RFI Work Plan Addendum No. 11 is to present additional Site 
investigation activities.  The proposed scope of work (SOW) includes the installation of a 
shallow bedrock dye injection well to be located inside of the manufacturing operations 
at the Facility, the installation of additional groundwater monitoring wells to be 
installed along the western boundary of the Facility, and the completion of a shallow 
bedrock, groundwater dye-trace test at Area of Interest 9 (AOI 9). 
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2.0 SCOPE OF WORK 

A dye trace test will be conducted at AOI 9 following completion of the injection and 
monitoring well installations, described later in this section.  This dye trace test will be 
conducted through injection of Phloxine B dye at a newly installed injection point within 
the manufacturing portion of the Facility.  Phloxine B fluoresces at an approximate range 
of 546 to 555 nanometers (the Material Safety Data Sheet (MSDS) for this dye is included 
in Appendix A).  A new injection point is required at this AOI as an existing location 
does not currently exist.  This injection point will be installed within the shallow 
bedrock aquifer at the proposed location MW-X085Y100 (presented on Figure 2.1).  Also, 
three additional, shallow bedrock, groundwater monitoring wells are proposed to be 
installed along the west side of the Facility in order to evaluate groundwater quality and 
to monitor for the presence of dye during testing.  The details of these installations are 
provided below.   
 
 
2.1 DYE INJECTION WELL INSTALLATION 

A new well will be installed at AOI 9, at the location presented on Figure 2.1, for the 
purpose of use as a dye injection point.  This dye injection well will be installed similarly 
to previously installed bedrock monitoring wells across the Facility (e.g., the overburden 
material will be cased with a large diameter steel casing, grouted into place prior to 
further advancement into the bedrock).  The bedrock at this location will be cored using 
the HQ wireline coring barrel to a maximum depth that correlates to competent rock.  
Competent rock will be determined based on two consecutive, five feet long core runs of 
100% rock quality index.  Upon reaching the total depth, the borehole will be thoroughly 
flushed and the entire length of bedrock will be tested for hydraulic properties using the 
straddle-packer method.  The test intervals will be ten feet long and each interval will 
overlap the previous interval by approximately one foot. 
 
If, upon reaching the total intended depth and completion of the straddle-packer testing, 
no water-bearing, permeable fractures are encountered, the borehole will be properly 
abandoned.  A new location will then be proposed to the U. S. EPA and advancement of 
a new potential dye injection well will commence. 
 
All installation, completion, sampling, Quality Assurance/Quality Control (QA/QC), 
and testing procedures will follow the procedures set forth in the RFI Work Plan 
(Conestoga-Rovers & Associates (CRA), October 2001).  The dye injection well will be 
developed through flushing of the borehole upon completion of the drilling and the well 
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will be sampled no sooner than two weeks after development (if sufficient water is 
available and parameter stabilization is achieved during purging). 
 
 
2.2 MONITORING WELL INSTALLATION 

In order to better evaluate the groundwater quality along the western portion of the 
Facility, and to provide a more complete monitoring well network during the proposed 
dye trace test at AOI 9, four additional, shallow bedrock monitoring wells are proposed 
to be installed in order to supplement the existing monitoring well network at the 
Facility.  Figure 2.1 presents the proposed locations.  
 
 
2.2.1 PROPERTY ACCESS 

Two of the four new monitoring wells are proposed to be installed within the former 
railroad right-of-way (ROW).  Based on preliminary evaluation, it appears that the 
former railroad ROW is owned by one individual.  The property is currently 
undeveloped.  Immediately upon approval of this work plan addendum, access to this 
property will be requested from the current owner.  One new monitoring well will be 
installed at Parcel 2, which is currently owned by GM, and the fourth will be installed on 
the Plant property. 
 
 
2.2.2 WELL INSTALLATION AND SAMPLING 

Once access is granted, shallow bedrock, groundwater monitoring wells will be installed 
at Parcel 2 and within the former railroad ROW.  Each boring will be advanced and 
sampled in accordance with the protocols established in the RFI Work Plan (CRA, 
October 2001). 
 
Each new monitoring well will be installed similarly to previously installed bedrock 
monitoring wells across the Facility (e.g., the overburden material will be cased with a 
large diameter steel casing, grouted into place prior to further advancement into the 
bedrock).  The bedrock at this location will be cored using the HQ wireline coring barrel 
to a maximum depth that correlates to competent rock.  Competent rock will be 
determined based on two consecutive, five feet long core runs of 100% rock quality 
index.  Each monitoring well will be completed as an open-hole, similar to those 
previously installed across the Facility and in accordance with the protocols established 
in the RFI Work Plan (CRA, October 2001). 
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2.2.3 WELL DEVELOPMENT AND GROUNDWATER SAMPLING 

Each open-hole completion will be thoroughly flushed upon completion of the coring.  
Field parameters will be recorded during this flushing/development, in accordance 
with the protocols as established in the RFI Work Plan (CRA, October 2001). 
 
At a minimum of two weeks following well development, each of the new monitoring 
wells will be sampled for Target Compound Lists (TCL) for volatile organic compounds 
(VOCs), semi-volatile organic compounds (SVOCs), polychlorinated biphenyls (PCBs), 
and the site-specific inorganics (Target Analyte List (TAL) minus the earth metals).  All 
groundwater samples will be submitted to Severn-Trent Laboratories (STL) in North 
Canton, Ohio for analysis.  All sampling, decontamination, and analytical procedures 
will be in accordance with the Quality Assurance Project Plan (QAPP, CRA 2001), as 
amended. 
 
 
2.3 DYE INJECTION 

Up to 2,000 milliliters of Phloxine B (approximately 900 grams) will be injected into the 
newly installed dye injection.  The dye will be flushed after injection with up to 
75 gallons of water.  
 
 
2.4 DYE RECOVERY MONITORING 

2.4.1 MONITORING LOCATIONS 

Figure 2.1 presents the proposed dye recovery monitoring locations for the dye trace test 
that will be conducted at AOI 9.  These locations were selected based on known 
monitoring well performance, spring locations, property access, Removal Action activity 
status, and to some extent the results of the previous dye tracer testing completed at the 
Facility. 
 
 
2.4.2 MONITORING FREQUENCY 

Table 2.1 presents the proposed dye recovery monitoring points, monitoring frequency, 
and type of sampling to be conducted during this dye trace test. 
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2.5 LABORATORY PROCEDURES 

All samples (grab, charcoal, or ISCO) will be analyzed on a RF 5301 PC scanning 
spectrofluorophotometer.  The instrument can detect dyes in the parts per trillion (ppt) 
ranges.  It produces a fluorogram of intensity vs. wavelength (nanometers) for each 
sample analyzed.  The intensity will be converted to concentration allowing for 
construction of a breakthrough curve of time vs. concentration.  Water samples allow for 
construction of the breakthrough curve that can give an accurate time of arrival, 
apparent velocity and information concerning the mode of transport.  If the 
breakthrough curve is a sharp peak of short duration it indicates rapid flow along a 
fracture.  Broader peaks with a long duration indicate a more diffuse pathway of 
groundwater flow.  A table of common dyes and the wavelength for fluorescence is 
given in Table 2.2.  The dye that will be used for this test is described above. 
 
A calibration curve will be constructed for aqueous dye solutions, for the elutant in 
equilibrium with charcoal samples, for the dye in elutant, and for the dye in water.  The 
instrumentation parameters will be 5 x 3 for water and 3 x 1.5 for charcoal.  In addition, 
blanks will be employed for both water and charcoal, as well as, a daily mid-range dye 
standards. 
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3.0 REPORTING AND SCHEDULE 

Drilling for the installation of the dye injection well within the manufacturing portion of 
the Facility can only be completed when the manufacturing is idle.  Therefore, this 
installation is proposed to be completed during the two-week shutdown period (July 5 
through July 15, 2005).  The determination of property ownership will be initiated 
immediately for the installation of the newly proposed monitoring wells along the west 
side of the Facility.  Upon identification of off-site ownership and upon approval of this 
work plan, a formal access agreement will be negotiated.  The dye trace test at AOI 9 
will be initiated approximately two weeks after the final monitoring well is installed.  
the anticipated test duration is approximately four weeks.  However, the duration may 
be extended up to six weeks depending upon field results. 
 
Upon completion of all field activities and upon receipt of all final, validated analytical 
data, the information will be submitted to U.S. EPA. 









TABLE 2.1

DYE RECOVERY MONITORING LOCATIONS
AREA OF INTEREST (AOI) 9

GM POWERTRAIN BEDFORD FACILITY
BEDFORD, INDIANA

Sample Location Sample Type Backup Frequency Comment

Monitoring Well Locations (Open)
MW-X085Y100 To Be Installed
MW-X012Y078 ISCO Charcoal See Note 1
MW-X012Y100 ISCO Charcoal See Note 1 Proposed Monitoring Well to be Installed
MW-X033Y147S Grab (bailer) Charcoal See Note 2
MW-X043Y186 Grab (bailer) Charcoal See Note 2 Proposed Monitoring Well to be Installed
MW-X043Y273 Grab (bailer) Charcoal See Note 3
MW-X047Y236 Grab (bailer) Charcoal See Note 2 Proposed Monitoring Well to be Installed
MW-X060Y304 Grab (bailer) Charcoal See Note 3
MW-X120Y203 Grab (bailer) Charcoal See Note 2 Proposed Monitoring Well to be Installed
MW-X128Y255 Grab (bailer) Charcoal See Note 2
MW-X143Y258S Grab (bailer) Charcoal See Note 2
MW-X184Y285 Grab (bailer) Charcoal See Note 3
MW-X204Y288 Grab (bailer) Charcoal See Note 3
MW-X209Y078S Grab (bailer) Charcoal See Note 2
MW-X233Y087S Grab (bailer) Charcoal See Note 2
MW-X233Y095 Grab (bailer) Charcoal See Note 2
MW-X233Y100 Grab (bailer) Charcoal See Note 2
MW-X233Y110B Grab (bailer) Charcoal See Note 2
MW-X233Y125B Grab (bailer) Charcoal See Note 2
MW-X234Y157S Grab (bailer) Charcoal See Note 2
MW-X242Y060S Grab (bailer) Charcoal See Note 3
MW-X257Y073 Grab (bailer) Charcoal See Note 3
Parcel 413 Well Grab (bailer) Charcoal See Note 3 Converted Residential Well
Parcel 414 Well Grab (bailer) Charcoal See Note 3 Converted Residential Well

Monitoring Well Locations (Waterloo System)
MW-X045Y258D-2 Port Sample None See Note 2
MW-X045Y258D-3 Port Sample None See Note 2
MW-X085Y070-1 Port Sample None See Note 2
MW-X169Y058-1 Port Sample None See Note 2
MW-X143Y245D-3 Port Sample None See Note 2
MW-X234Y257D-4 Port Sample None See Note 2
MW-X269Y201D-3 Port Sample None See Note 3
MW-X297Y305D-2 Port Sample None See Note 3

Sumps
Parcel 400 Manhole Grab (bailer) None See Note 3
SU-X208Y096 Grab (bailer) None See Note 2 if sampleable

Individual Springs
Seep_5013A Grab Sample Charcoal See Note 3 Dependent upon actual flow
Seep_5013B Grab Sample Charcoal See Note 3 Dependent upon actual flow

Site Source Control Collection Points (NAOI4)
Collector System C (vault with Collector Systems D and H) Grab Sample Charcoal See Note 3 Combined sample with SSC Systems D and H
Collector System D (vault with Collector Systems C and H) Grab Sample Charcoal See Note 3 Combined sample with SSC Systems C and H
Collector System F Grab Sample Charcoal See Note 3
Collector System H Grab Sample Charcoal See Note 3

SURFACE WATER GRAB SAMPLES
Tributary 3-1 Grab Sample Charcoal See Note 3
Tributary 3-3 Grab Sample Charcoal See Note 3
Northern Tributary 1 Grab Sample Charcoal See Note 3
Northern Tributary 2 Grab Sample Charcoal See Note 3
Western Tributary 1 Grab Sample Charcoal See Note 2
Western Tributary 2 Grab Sample Charcoal See Note 3
Upstream Broomsage Road Grab Sample Charcoal See Note 3

1 ISCO Sample Frequency will be every 30 minutes for the first 24 hours, then every 3 hours for 3 days, then every 6 hours for test duration
2 Grab and Port Sample Frequency will be daily for the first two weeks, then weekly for test duration
3 Grab and Port Sample Frequency will be weekly for test duration

Injection Well
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TABLE 2.2

COMMON DYES AND WAVELENGTHS
GM POWERTRAIN BEDFORD FACILITY

BEDFORD, INDIANA

COMMON DYES AND WAVELENGTHS

Dye Wavelength (nanometers)
Optical Brighteners 435±5 and 410±5
Direct Yellow 452±5
Fluorescein 510-518
Eosine 535±5
Phloxine B 557±5
Rhodamine WT 577±5
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