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1.0 INTRODUCTION 

This document presents Addendum No. 5 to the Site Source Control Work Plan (SSC 
Addendum No. 5) for the General Motors Corporation (GM) Powertrain Bedford 
Facility (Facility) located in Bedford, Indiana (U.S. EPA ID# IND006036099).  This SSC 
Addendum No. 5 has been developed to present changes to the Site Source Control 
Work Plan (SSC Work Plan, November 2003), in accordance with the Administrative 
Order on Consent (Docket Number V-W-'03-C-747, effective July 31, 2003)(AOC). 
 
 
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. 
 
 
1.2 PURPOSE 

The purpose of this SSC Addendum No. 5 is to present additional investigation activities 
in the Spring 018 Study Area (Spring 018 Area).  The Spring 018 Area includes the 
former springs Spring 018, Spring 018B, Spring 021-002, Spring 021-003, Spring 021-004, 
Spring 021-005, and the existing Spring 018C which now combines the water from the 
former noted springs.  The investigations will serve to further define groundwater flow 
pathways previously identified during completion of two separate geophysical surveys, 
and to further delineate the area of the Spring 018 groundwater drainage basin.  The 
proposed Scope of Work (SOW) includes the installation of 10 to 15 coreholes and three 
dye trace investigations along interpreted groundwater flowpaths in the Spring 018 
Area. 
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3.0 SCOPE OF WORK 

This section outlines the proposed investigations and methods, which will be utilized to 
achieve the objectives presented in Section 1.0.  The information acquired through these 
investigations will be used to determine if further investigation is warranted and to 
support the design of a RA strategy for the Spring 018 Area.   

The investigations are summarized as follows: 
 
• installation of 10 to 15 coreholes to further define the stratigraphy of the bedrock and 

to provide ground truthing of the Spring 018 Area to delineate the area of the spring 
drainage basin (Figure 3.1); and 

• three proposed dye tracer investigations, as outlined below. 

 
 
3.1 COREHOLE INSTALLATION AND DESIGN 

RFI protocols (RFI Work Plan, CRA, October 2001) will be followed to complete the 
corings.  At each location, the overburden material will be sealed from the bedrock with 
a four-inch steel casing, grouted into the upper portion of the bedrock surface.  The 
grout will be allowed to cure for a minimum of 48 hours prior to continuing the 
advancement of the corehole.  The bedrock will then be cored using a HQ 
(approximately 3.8-inch diameter) core barrel.  Cores will be observed and described at 
ten-foot increments during advancement.  
 
Upon completion to the final depth, each corehole will be immediately developed by 
flushing with water and will be completed as an open-hole with a 2-foot PVC sump at 
the bottom of the corehole and left available for future evaluation.   
 
Each corehole will be completed with a locking, hinged cap, welded into place on the 
four-inch outer casing.   
 
Selected samples may be collected, where appropriate, to evaluate whether PCBs are 
present in the groundwater conduit system in a particular area.  Bedrock and/or clay 
seam samples from the corehole locations may be also collected during the drilling 
program, should the suspected conduit system (from fractures at an appropriate 
elevation) be encountered while advancing the corehole.  All collected samples will be 
submitted to STL for analysis of PCBs.  All sampling activities conducted in accordance 
with RFI protocols.   
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Bedrock cores will be retrieved from the core barrel and immediately placed into 
wooden core boxes.  Core boxes are 4 feet in length and consist of three rows for core 
placement, thus allowing for approximately 12 feet of core in each box.  The top of the 
retrieved core will be placed in the upper left-hand corner (i.e., laid out from left to right, 
and from top to bottom).  Each core box will be labeled as to contents on the top and 
front, photographed, and placed into a storage container located at the Facility, or other 
secured location, as necessary. 
 
To supplement the mapping near Spring 018, the field geologist will map the outcrops in 
the area of the dye trace. 
 
 
3.2 DYE TRACE INVESTIGATIONS 

Three separate qualitative dye trace investigations will be conducted as part of this SSC 
Addendum No. 5.  The purposes of the proposed dye trace investigations are: 
 
1) evaluating of the effectiveness of the concrete sealing of the streambed in the 

vicinity of the swallets; 

2) monitoring and evaluation of various potential groundwater flowpaths between 
Swallet 1A and Spring 018C; and 

3) monitoring and evaluation of potential groundwater flowpaths from the east 
(upgradient).  

 
The following presents the details of the proposed SOW and will be conducted in 
sequence, as presented.  The proposed dye trace investigation locations are presented on 
Figure 3.2.  Background, or baseline, water and charcoal samples will be collected at 
each sampling location prior to dye injection. 
 
 
3.2.1 DYE  TRACE STUDY #1 

Injection of dye (eosine) is proposed within the stream flow of the main channel of 
Bailey's Branch during a low flow event, located upstream of the swallets, with 
subsequent monitoring at Spring 018C discharge and the newly installed coreholes.  The 
objective of this study is to evaluate the effectiveness of the concrete sealing within the 
streambed in the vicinity of the swallets.    
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It is proposed that 500 to 1,000 mL of eosine dye be injected directly within the surface 
water flow upstream of the swallets.  The injection will occur over approximately 
15 minutes in order to allow for a slow release of the dye into the surface water.  This 
slow release will increase the potential for the dye to seep into the underlying bedrock 
and potentially be detected at Spring 018C.  
 
 
3.2.2 DYE TRACE STUDY #2 

Injection of dye (rhodamine WT) is proposed within a new corehole to be located at the 
former Swallet 1A; and subsequent monitoring at various proposed coreholes along the 
interpreted groundwater flowpaths, and at the Spring 018C discharge. 
 
The objective of this dye trace test is to determine if the newly installed coreholes are 
appropriately placed within the underground groundwater flow pathways, as 
determined through the previously conducted geophysical studies.  The injection will 
consist of approximately 100 mL of rhodamine WT dye with water flow to flush the dye 
through the system.  
 
 
3.2.3 DYE TRACE STUDY #3 

Injection of dye (fluoroscein) is proposed to be conducted into a sinkhole located east of 
Spring 018C on Parcel 14.  Monitoring points will consist of the newly installed 
coreholes and springs in the vicinity. 
 
The objective of this dye trace test is to determine if the sinkholes located to the east of 
the Spring 018 Area are significantly contributing to the discharge at Spring 018C.  
Approximately 500 to 1,000  mL (actual amount will depend upon actual site conditions 
at the time of the injection) of fluoroscein dye will be injected at the sinkhole, which will 
be subsequently flushed with 2,000 to 3,000 gallons of potable water.  The timing of this 
test may occur ahead of the others, should a significant precipitation event be 
anticipated. 
 
 
3.2.4 DYE RECOVERY/MONITORING 

Monitoring will occur at the newly installed coreholes and at springs in the area.  The 
actual proposed monitoring network and frequency of sample collection is provided on 
Figure 3.3/Table 3.1. 
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Three methods of sample collection will be used during the dye trace testing:  water 
grab samples, passive detectors, and ISCO continuous water samples.  A passive 
detector is a material such as activated charcoal that allows the dye to accumulate on its 
surface over time.  This method allows dye detection for very low concentrations in 
water.  The charcoal samples are washed and covered with a mixture of ammonium 
hydroxide, ethanol, and distilled water for three hours.  After the three-hour period, the 
resulting solution is analyzed for the presence of the dye.  Charcoal packages are best 
used to establish either the absence or presence of dye at a monitoring location, while 
grab samples are best used to establish a dye concentration in water.  Both types of 
sampling will be utilized in this study, along with automated water sample collection 
using ISCO devices. 
 
Monitoring will be discontinued after it is determined that useful data is no longer being 
collected (approximately one to two weeks after commencement but no longer than one 
month after commencement).   
 
 
3.2.5 LABORATORY PROCEDURE 

All samples (grab, charcoal, or ISCO) will be analyzed on the Shimadzu 5000U 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 
presented in Table 3.2.  
 
A calibration curve will be constructed for aqueous dye solutions, and also for the 
elutant in equilibrium with charcoal samples.  The instrumentation excitation and 
emission parameters will be 5 x 5 nanometers (nm) for both water and charcoal 
(different slit widths may also be used for confirmation purposes).  Dilutions will be 
performed on samples with higher dye concentrations, as necessary.  In addition, blanks 
will be employed for both water and charcoal as well as a daily mid-range dye 
standards, as appropriate. 
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4.0 REPORTING AND SCHEDULE 

The results of this SSC Addendum No. 5 will be presented to the U.S. EPA and the 
Indiana Department of Environmental Management (IDEM) in a Technical 
Memorandum. 
 
The SOW presented in this SSC Addendum No. 5 will be initiated as soon as is 
practicable based upon U.S. EPA approval, contracting, and weather conditions. 
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